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Abstract 
 

Introduction: Life expectancy in severe mental illness (SMI) populations is severely reduced 

when compared to the general population, and cardiovascular disease (CVD) is the main 

contributor to premature death. Lifestyle diseases known to increase CVD risk, such as 

diabetes type 2 and obesity, are highly prevalent in SMI populations. Several antipsychotics 

increase the risk of several cardiometabolic risk factors, such as obesity by affecting appetite. 

Further, SMI itself can also affect the ability to maintain a healthy diet. Few studies on diet in 

this population have been conducted, but unhealthy eating habits have been suggested. Food 

based dietary guidelines (FBDG) are developed to decrease risk of lifestyle related diseases 

such as CVDs. In this study, we hypothesized low adherence to the Norwegian FBDGs in an 

SMI outpatient population. To our knowledge, this is the first study to give a detailed 

description of dietary habits in a Scandinavian outpatient SMI population. Materials and 

methods: In this study, we included adult outpatients diagnosed with SMI (schizophrenia-

/psychosis-/bipolar affective disorder), treated at Asker District Psychiatric Center, Norway. 

Adherence to Norwegian FBDGs were assessed by a digital food frequency questionnaire 

(DIGIKOST-FFQ). The FFQ was completed twice, in one-month intervals, subsequent to an 

initial 24h recall interview providing estimates on calculated nutrient intake. Measurements of 

body mass index (BMI kg/m2) were performed, and biomarkers relevant to diet and CVD 

were retrieved. Results: Twenty-five SMI patients were included (male n=13, female n=12). 

Mean age was 40 years (±SD 13). 44% of the overall population were obese (BMI >30 kg/m2) 

and the mean BMI was 30 kg/m2. Pooled mean diet score was 8.2 (±SD 2.9), corresponding 

intermediate overall adherence to FBDGs. Overall adherence to FBDGs was low in 47% and 

21% in the first and second completion of the FFQ respectively. In both completions >50% 

reported intakes with low adherence to FBDGs regarding unsalted nuts, processed meats and 

foods rich in fats and sugars. This was also true for FBDG regarding fruits and berries as well 

as drinks with added sugars in the first completion of the DIGIKOST-FFQ. Calculated 

nutrient intakes were similar to that reported by the general Norwegian population in the 

NORKOST 3 report. Conclusion: Blood markers related to CVD-risks indicate a need for 

lifestyle intervention at the least according to ESC/EAS guidelines of 2021. Although more 

studies including larger study samples should be conducted, this study found poor dietary 

habits in SMI individuals concerning several FBDGs with known effects on CVD-risk.   
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1 Introduction 

1.1 Severe mental illness 

Disease and conditions in which thoughts and emotions are affected are considered mental 

illnesses (1). Including diagnoses ranging from organic- to substance abuse related and eating 

disorders, the specter of the term is broad with great heterogeneity in clinical outcomes and 

manifestations (2). Disorders where the individuals level of function is highly reduced due to 

psychiatric symptoms are deemed severe (3) (p.17).  

 

Schizophrenia, other psychosis-related disorders and bipolar affective disorders, are 

considered severe as symptoms affect the individuals’ life to an extent that reduces level of 

function in such a way. In schizophrenia, this impairment is consequential of symptoms both 

additive and reductive to normal functioning, which is the basis of categorization of 

symptoms as positive and negative. Common positive symptoms are delusions and 

hallucinations, while speech impairment, joylessness, loss of initiative and blunted affect are 

defined as negative (3, 4) (p. 364). Other psychosis-related disorders can affect the patient’s 

life similarly, with common symptoms being delusions, hallucinations, perplexity and 

emotional instability (3) (p. 393).  

 

In bipolar affective disorder, a reduced level of function is caused by both depression, manic 

and hypomanic episodes with loss of energy, initiative and interest, as well as anxiety (3, 5) 

(p. 466). In bipolar affective disorder type one, manic episodes with poor judgement, loss of 

attention, impulsiveness and in some cases irritability are more pronounced. Whereas in 

bipolar affective disorder type two, symptoms as in episodes of manic nature will be present, 

but to a lesser extent (3) (p. 475). However in both subgroups, longer periods with depressive 

symptoms are the main causes of severity in this disease (3) (p. 475).  

 

The causes of SMIs such as schizophrenia and other psychosis-related disorders are not fully 

understood. Genetic-, in utero- and environmental factors have been identified as etiologic 

factors (6-10). Similarly, etiology in bipolar affective disorder is uncertain, however in these 

disorders genetic- and environmental factors have also been suggested (9-11). Additionally, 

many other factors are discussed, e.g. dysbiosis in the gut microbiome which is one emerging 

field of interest in terms of understanding the pathophysiology in SMI (12, 13). 
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With no established differences between genders, the lifetime prevalence globally is estimated 

to be 0.4%  for schizophrenia and other psychosis related disorders (14, 15) and up to 1% for 

bipolar affective disorder (5). Although late-onset SMI occur, development of schizophrenia 

is usually between late adolescence and early adulthood (4) similarly to bipolar disorders 

which emerge in the early twenties (5). Due to this early onset, the severity of symptoms and 

likelihood of a chronic course, schizophrenia and bipolar disorder were in 2019 the 20th and 

28th leading causes of years lived with disease, respectively (16). 

1.1.1 SMI Treatment course in Norway  

The treatment course in SMI has undergone drastic changes over the last fifty years, with 

deinstitutionalization and transition to community based care (3) (p. 57). Psychiatric 

hospitalization is now mostly relevant when symptoms require urgent care and stabilization, 

and in 2021, schizophrenia- and related disorders, as well as affective disorders, accounted for 

25% and 22% of the contacts in inpatient psychiatric institutions in Norway (17)  

 

The aims in SMI treatment are to be user oriented in terms of participation- and satisfaction, 

as well as focused on consequent and coordinated courses. As the basis for this, 

pharmaceutical-, psychoeducational- and cognitive behavioral therapy and family intervention 

is recommended (18). Further and with defined procedures for ensuring attention, improved 

care for somatic health is an additional SMI treatment course goal (18-20). 

Dietary therapy in SMI treatment  

With goals of improving the quality of treatment and meeting the needs for preventive 

strategies, several guidelines including dietary counselling have been developed for groups of 

SMI (21-25). 

 

Recommendations from The Norwegian Directorate for Health regarding somatic health are 

for that reason highly relevant to all clinical personnel involved in the treatment of this group 

of patients. In these, it is established that as a part of providing adequate health care, 

cardiometabolic risk factors must be assessed and considered (26). In the guidelines, “The 

Heart Healthy” algorithm (appendix 1) is proposed as a suiting tool for unveiling somatic risk 

factors for CVD, with defined appropriate interventions.  
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“Heart Healthy” and its implicated attention to somatic health in SMI patients, is defined as 

an integrated part of the treatment course in the Clinic for Psychiatry and Substance Abuse, 

Oslo University Hospital (27). However, a recent study from Norway including 264 in- and 

outpatients, found that only half were screened adequately, although high cardiometabolic risk 

was found in 87% (28). This finding is consistent with studies from other countries, where 

levels of screening have been found variable in terms of adequacy (29-31). This inadequacy is 

also reflected through the lack of both a Clinical Nutritionist and dietary therapy as an 

integrated part of SMI treatment course in Norway. Both of which are in spite of 

recommendations in Norwegian official guidelines on treatment of individuals with psychosis 

related illness regarding dietary guidance early on in the course of treatment (20).  

1.1.2 Medication - Antipsychotics  

Schizophrenia and related diseases have been treated pharmaceutically since 1950s, when the 

first generation of antipsychotic agents (FGAs), chlorpromazine and reserpine, and later 

haloperidol, were discovered (32). However, introduction to clinical use unveiled 

extrapyramidal side effects such as acute Parkinson like symptoms and other involuntary 

movements (32). This led to the discovery of clozapine and thereby a second generation of 

antipsychotics (SGAs) (32). Although doubts about the safety of clozapine delayed its 

acceptance, the drug was marketed in the early 1990s as effectiveness in treatment of both 

positive and negative symptoms was seen, as well as a lack of extrapyramidal side effects 

(32). Thereafter, several other SGAs were developed; risperidone, olanzapine and quetiapine 

(32).  

 

Antipsychotics interact with multiple receptors in the brain (33) and are effective in the 

treatment of symptoms in both acute and chronic schizophrenia (34, 35), as well as bipolar 

affective disorders (36). However, several side effects have been displayed (35) the main 

concern being cardiometabolic. This includes an elevated risk of weight gain, especially by 

SGAs Olanzapine and Clozapine (37). Prescribed populations have shown weight gains >7% 

of baseline weight after 52 weeks of treatment in up to 82% of patients receiving Olanzapine 

(38). Similar findings were seen in 50% and 58% of those medicated with Quetiapine and 

Risperidone respectively (39). 
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Olanzapine, Clozapine and Quetiapine have additionally been found to increase cholesterol 

levels as well as triglycerides (TG) (37). A higher total- and low density lipoprotein (LDL)-

cholesterol level was seen in AP treated patients, when compared to non-AP treated (40). 

Additionally, SGAs have shown to induce glucose-intolerance and diabetes both 

consequential to associated weight gains as well as independently (41). 

 

The underlying mechanisms of AP induced metabolic side effects are not established (42) 

although they are known to interact with multiple receptors involved in the regulation of 

appetite as well as affecting associated hormones (41). Further, the sedative effects of APs 

could be assumed to affect levels of engagement in physical activity (41).   

1.1.3 Mortality and morbidity in severe mental illness 

Life expectancy in SMI populations is severely reduced, with studies reporting a life 

expectancy up to 20 years less than that of the general population (43, 44). This mortality gap 

seems to be widening as the life expectancy in the general population increases (45) Further, 

several somatic illnesses are more frequently seen in SMI populations (46) and it has been 

suggested that 50% of all deaths in patients with schizophrenia and bipolar affective disorders 

are potentially preventable through public health interventions (47).  

 

Although SMIs are associated with an increased risk of suicide, premature mortality in SMI 

populations is mainly due to non-communicable diseases; Cardiovascular Diseases (CVD) 

being the most frequently reported (45, 48, 49). When compared to the general population, 

SMI individuals have an increased risk of 78% for developing a CVD (50). Similarly, an 

increased risk of 53% for having- and 85% for dying from a CVD, respectively, is also 

present (50). Based on this severely increased risk, The European Society of Cardiovascular 

Disease/European Atherosclerosis society (ESC/EAS) recommend the use of an SMI 

diagnosis as an individual modifier for risk estimation of atherosclerotic CVD (ASCVD) (51).  

 

In addition to the obvious burden of psychiatric symptoms, SMIs impact socioeconomic 

status (52) and quality of life (53) Further, experiencing stigma is common, not only as 

personal stigma and from the general public (54, 55), but also to some extent from health care 

professionals (56). The latter being one of the reported barriers for contacting health care 

institution due to somatic symptoms and ailments (57). This, structural limitations in 



5 

 

provision of health care (58) and the competing demand for attention to psychiatric symptoms  

may be reasons why poor quality of medical care in SMI is common (59), adding to the 

disparities in the health care provided (60).  

1.2 Cardiovascular disease 

Cardiovascular disease encompasses coronary heart-, cerebrovascular-, peripheral arterial-, 

rheumatic heart- and congenital heart disease as well as deep vein thrombosis and pulmonary 

embolism (61). It is the leading global cause of death, years of life lost and disability adjusted 

life years (62), with atherosclerotic cardiovascular diseases (ACVD) being the main 

contributor (63). In Norway, age-adjusted CVD mortality is decreasing, yet the 2nd leading 

cause of death after cancer (64).  

 

The relationship between diet and CVD has been broadly studied and both convincing and 

probable causal relationships have been found (65) as reflected by the 50% of CVD deaths 

attributed dietary factors (66). 

 

Alterations in dietary composition of fatty acids have been shown to reduce the risk of CVD 

similarly to that of pharmaceutical treatment (67). Through replacement of saturated fatty 

acids (SFA) with polyunsaturated fatty acids (PUFA), a reduction low density lipoprotein 

(LDL) can be expected (67) with causal beneficial effects on ACVD risk (68), further 

described in the following.  

Atherosclerosis  

ACVDs include ischemic heart disease- and stroke, as well as peripheral vascular disease 

(69). The cause, atherosclerosis, is defined as the buildup of plaque in the arteries through the 

process of atherogenesis (70), with consequential constriction and reduced blood flow through 

the arterial lumen, blood clot formation and calcification of the vessels. Progression of ACVD 

is facilitated by a combination of Apolipoprotein B (ApoB) containing lipoprotein particles 

and other factors with cumulative effects (71), manifesting clinically mainly as myocardial 

infarctions or ischemic stroke. As the pathogenesis is complicated, the following is merely a 

summary. 
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After the metabolism of certain lipoproteins, remnant particles are small enough to enter the 

intima by crossing endothelial walls of the vessels (72). There, modification and oxidation of 

the remnants lead to internalization and immune cell signaling. Subsequent uptake of the 

oxidized particles by macrophages lead to development of proinflammatory foam cells, 

recognized as fatty streaks in the arteries (72).  The growth of the plaque then progresses as 

this cycle repeats, as increases in foam cells and inflammation lead to consequential 

constriction of the arteries and development of rupturable fibrous caps (71).  

 

With an established causal relationship, ApoB is considered to be the major protein 

component of the atherogenic lipoproteins (68, 73). For this reason, the ApoB containing 

lipoproteins very low density lipoprotein  (VLDL), intermediate density lipoprotein (IDL) and 

LDL are considered necessary for the initiation and progression of this arterial disease (74). 

Conversely, high density lipoprotein (HDL) is inversely correlated with risk of CVD events. 

Its role in reverse cholesterol transportation has been suggested as a possible mechanism, 

although no reduction of CVD events has been found by pharmaceutical elevation, as seen in 

drug therapy for lowering LDL (51, 75).  

1.2.1 ACVD risk factors  

ACVD risk factors have been broadly studied. In this section the most frequently occurring 

and established factors are presented, categorized as modifiable or non- modifiable based on 

whether or not measures can be taken to alter its presence or severity. 

Non-modifiable 

Genetics and increasing age and male gender increase the risk of coronary artery disease and 

are considered major risk factors for ACVDs (71, 72). Socioeconomic status and social 

deprivation is also associated with an increased risk (76), with lower levels of education and 

income, social support and access to health care being social determinants (77). 
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Modifiable  

Several modifiable risk factors are known to have significant associations with cardiovascular 

disease, in both males and females (78). These are illustrated in figure 1, and further 

described in this section. 

 

OBESITY AND DIABETES MELLITUS  

Overweight and obesity, defined as body mass index (BMI) 25-30 kg/m2 and >30kg/m2 

respectively, is strongly associated with cardiovascular disease (79, 80). This is both as an 

independent risk factor, and as a risk factors for several other conditions associated with 

further increased CVD risk, such as Type 2 Diabetes Mellitus (T2DM) (79).  

 

CVD has been found to affect 32.2% of all T2DM individuals, and to be the cause of half of 

all deaths in T2DM (81). While DM alone is associated with a reduction of seven years of life 

expectancy in persons of 40 years, increasing with added cardiovascular comorbidity (82), the 

lifetime risk of developing a CVD has been shown to increase with increasing BMI (kg/m2) 

(83).  

 

DYSLIPIDEMIA 

The importance of serum levels of lipid and certain cholesterol particles in the pathogenesis of 

ACVD underscore the risk increasing properties. Dyslipidemia occurs when these levels are 

abnormal and contributory to the development of atherosclerosis, as seen by elevated 

triglycerides (TG), Total cholesterol (TC) LDL-cholesterol (LDL-C), as well as low HDL-

cholesterol (HDL-C) concentrations (51).  

Figure 1 Modifiable risk factors for CVD  
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A causal, linear relationship between LDL-C levels has been established (68, 84, 85) with 

cumulative effects in a lifetime perspective. Further, high serum levels remnant particles and 

elevated serum concentrations of TG is also associated with elevated risk of ACVD (86).  

 

Considered the sum of particles with atherogenic properties and a representation of all 

cholesterol remnants, non-HDL-cholesterol (non-HDL-C) levels have emerged as an 

important risk factor of ACVD similarly to LDL-C (87) and a 12% reduced risk ischemic 

stroke risk reduction seen per 1.1mmol/l reduction in non-HDL-C has been described (88).  

 

Due to its potential protective properties, HDL has been heavily studied with regards to CVD 

risk. An inverse relationship between HDL-C and ischemic heart disease has been found (89), 

though not causal. Nevertheless, low levels of HDL-C are considered a risk factor for CVD 

modifiable through lifestyle, by diet, exercise and smoking habits (51) 

 

HYPERTENSION  

Elevated usual blood pressure is an additional causal risk factor for overall vascular mortality, 

including stroke and ischemic heart disease (90). Elevated blood pressure (BP), defined as 

hypertension (HT) at >140mmHg systolic and/or >90mmHg diastolic BP, increases CVD risk 

(91)  

 

THE METABOLIC SYNDROME 

Defined as a cluster of the previously described risk factors, The Metabolic Syndrome (MetS) 

is strongly associated with an increased risk of ACVD (92). The syndrome was first 

recognized internationally by the description given by the World Health Organization (WHO) 

in 1998 (93). In this, insulin resistance was a required criteria with the presence of two 

additional obligatory factors determining MetS; dyslipidemia, elevated blood pressure, 

obesity and/or microalbuminuria (93). The latter being the exception, later definitions of MetS 

have all included the same factors; differing in whether abdominal obesity or insulin 

resistance are obligatory or not. 

 

The International Diabetes Federation (IDF) defines MetS as central obesity in addition to two 

or more present factors (94). In these, central obesity can be assumed at BMI> 30 kg/m2, if 

not defined by waist circumference in Caucasian men and women as ≥94 cm and ≥80 cm 

respectively, these criteria are met at different values in other ethnic groups (94).  
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Further factors defined in IDF criteria for MetS are raised TG (≥1.7mmol/l), - blood pressure 

(≥130 systolic, ≥85 systolic) and -plasma glucose (≥5.6mmol/l), as well as reduced HDL-C 

(<1.03 mmol/l in men, <1.29mmol/l in female) (94). The factor is also deemed present in the 

case of healthy values within factors mentioned and concurrent treatment for- or diagnosis of 

any of the abnormalities (94). These criteria are based on and similar to those defined by the 

National Cholesterol Educating Programme (NCEP ATP III Criteria) (95) although in these, 

central obesity is weighted equal to the other defined factors, and is not assumed in BMI >30 

kg/m2. 

 

OTHER LIFESTYLE RELATED BEHAVIOURS 

Sedentary behavior is associated with an elevated risk of CVD, and more so in combination 

with low levels of leisure time engagement in physical activity (96), the latter with suggestive 

effects comparable to those of medication with regards to prevention of coronary heart disease 

(97). The use of tobacco, especially smoking, is also a well-established risk factor for 

cardiovascular disease and premature death (98). The relative risk of coronary heart disease is 

up to 2.27 and 3.95 in males and females respectively (99). 

 

UNHEALTHY DIET  

Diet affects the risk of developing obesity, hypertension, dyslipidemia, T2DM and Metabolic 

Syndrome. Thus, unhealthy dietary habits is a risk factor for CVD and is estimated to 

contribute to 20% of all global deaths and 72% of all CVD-related mortality (100).  

 

Therefore, several dietary patterns have been studied regarding effects on CVD risk and 

associated factors have been established as beneficial (101-103). A common feature is low 

contents of SFAs and sodium, and high contents of PUFAs and dietary fiber, which is in line 

with what is known about nutrients and effect on CVD (65) 

 

As previously described, intakes of SFA is causally associated with LDL-levels and 

substitution with PUFAs are beneficial with regards to cardiovascular health, more so than by 

monounsaturated fatty acids (MUFA) (67). Further, high intakes of sodium increase the risk 

of hypertension (104) while the association between dietary fiber and CVD risk has been 

shown to be inverse (105). Dietary habits providing more energy than what is utilized cause 

weight gains and consequential obesity (106).  
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1.3 Modifiable CVD risk factors in SMI  

Not surprisingly, many modifiable risk factors for CVD in SMI populations have been found 

to be more prevalent when compared to the general population (107). This is further described 

in this section.  

Overweight and obesity is highly prevalent in SMI populations, correlating significantly with 

duration of illness (108-110). Patients with schizophrenia and bipolar affective disorder are up 

to 4.4- and 1.8 fold, respectively, more likely to be obese (111-114). Individuals diagnosed 

with an SMI also have an increased risk of T2DM when compared to healthy controls,  

ranging from 10% to 87% in bipolar disorder and schizophrenia respectively (115).  

 

Although hypertension tend to occur more frequently in SMI individuals than in healthy 

controls (116) they are less likely to be screened and to receive blood pressure regulating 

medication (117). This is also true for dyslipidemia (108) in spite of an increased risk of 

elevated TG and low HDL-C when compared to age- and gender matched healthy controls 

(116).  

 

As a consequence of frequently occurring components SMI individuals are at the least 58% 

more likely to have MetS than age- and sex matched healthy controls, with a prevalence of 

⁓34% in schizophrenia and other psychosis related disorders, and 31.7% in bipolar disorder 

(116). 

 

Harmful levels of TG and HDL-C are previously defined by Met-S criteria, as well as serum 

glucose whereas ideal and recommended TC levels are defined as <5 mmol/l (118). Levels 

between 6 and 7 mmol/l are defined as slightly elevated. TC >7 mmol/l are determined 

elevated and severely so when exceeding 8 mmol/l (118). Further, LDL-C <3 mmol/l  (119)   

 

Based on the elevated CVD risk in SMI, lipid goals in terms of prevention could be even 

lower as the ESC/EAS guideline recommend LDL-C levels <1.8 mmol/l and non-HDL-C 

<2.6 mmol/l in high-risk individuals, while ideal TC levels are defined as <4 mmol/l (51).  

 

Further, SMI individuals meet recommendations regarding physical activity to a lesser extent 

than healthy controls, with an increased risk of sedentary behavior (120). In psychosis related 

disorders, the mean daily duration of sedentary activity has been found to exceed that of 
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healthy controls by nearly three hours (121). As for tobacco use, the odds for current smoking 

is five times higher in patients with schizophrenia than in the general population (122) and 3.5 

in bipolar disorder (123).  

 

Detailed research on dietary intake in SMI populations is scarce, yet dietary interventions 

have been conducted (124), suggesting a common agreement on both a potential of- and room 

for- improvement of dietary habits in SMI populations. This was supported by a recent study 

on adherence to the cardioprotective Mediterranean diet, which was found to be low in 

individuals with schizophrenia and bipolar disorders (125). Further, and indicative of an 

impact of mental health on food choices, a recent cross-sectional study on adult residents in 

Southern Norway, found the broadly defined “mental distress” measured by a questionnaire, 

to be significantly associated with multiple unhealthy dietary habits (126).  

 

Two systematic review articles on dietary intake in SMI populations were identified (127, 

128). With overlapping inclusion of studies, Dipasquale et al. (2013) and Teasdale et 

al.(2019) found patients with schizophrenia to have lower intakes of fruits and dietary fiber 

than controls, and higher intakes of total energy and saturated fats (127, 128). High total 

intake of energy was also seen in individuals with bipolar disorders, as well as higher intakes 

of sodium in both schizophrenia- and related disorders and in bipolar disorder, as compared to 

healthy controls (128). The only dietary data identified from Scandinavian SMI population, 

was that of Ringen et al. (2018), in which diet was measured as a secondary outcome with 

poorly described methods for assessment (129). In this study however, half of the SMI in-

patients had dietary habits described as unhealthy (129).   

1.4 National food based dietary guidelines 

Over 100 nations worldwide have developed national food based dietary guidelines (FBDGs) 

to promote improved public health and to prevent diet-related chronic diseases (130).  

 

Mostly, FBDGs provide similar guidance globally, and several regions have developed 

guidelines through international collaborations (131). In the Nordic countries, a common 

development of nutrient intake recommendations lay the ground for FBDGs in Denmark, 

Iceland, Finland, Sweden and Norway (132).  
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Table 1 Recommended daily intake of macronutrients 

 

 

 

 

 

 

 

 

Based on the recommended daily intakes of macronutrients (Table 1), the Norwegian 

Directorate of Health recommends a varied, energy-balanced diet, mainly plant based with 

high contents of fruits, berries and vegetables as well as whole grains and fish. Lower intakes 

are recommended for red- and processed meats, salt and added sugars (133). Generally, 

dietary supplements are not recommended unless implicated clinically. The daily engagement 

in physical activity should be at least of 30 minutes duration in total. More detailed FBDGs 

are also provided (133), and presented below.   

 

This recommendation can be accomplished by daily consumption of at least five portions à 

100g of fruits, berries and vegetables, and whole grain products (133). Daily intakes of low-

fat dairy products is also recommended (133). Corresponding to two- or three dinner portions, 

300-450g fish should be consumed weekly, of which 200g should be fatty fish (133). Lean 

meats and meat products are preferred over red- and processed meats, recommended to be 

limited to < 500 g/week (133). Food oils, soft- and liquid margarine should be used in 

cooking, rather than hard butter and margarine (133). Foods high in salt and added sugars 

should be restricted, the latter also as drinks (133).  

 

 

 

 

 

 

Nutrient Dietary Recommendation  

Total fat  20-40E% 

Saturated fat <10E% 

Monounsaturated fat 

Polyunsaturated fat 

10-20E% 

5-10E% 

Omega- 3 >1E% 

Omega- 6 >5E% 

Carbohydrates 45-60E% 

Dietary fiber 25-35 grams 

Added sugars <10E% 

Protein  10-20E% 

E%= Contribution of macronutrient to total energy intake  
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1.5 Gaps in the knowledge  

Despite the high prevalence of CVDs in SMI populations as well as commonly reported 

unhealthy behaviors, little research on dietary habits in SMI patients exist. To this date, 

dietary habits in Scandinavian SMI outpatient populations have not been investigated in 

detail, and no studies have been conducted concerning adherence to NFBGs. Thus, no 

scientific data on SMI outpatient’ dietary habits is available in Scandinavia and given the 

above figures and facts, this is highly overdue. An assessment of dietary habits and adherence 

to FBDGs will yield new information relevant both in the clinic, as well as in future research.  
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2 Aim  

The overall aim of this study is to investigate adherence to FBDGs and calculated 

macronutrient intakes in a Norwegian SMI outpatient population, supported by data on 

anthropometry, relevant biochemical markers and other lifestyle related measures.  

 

In Norway, SMI populations receive little- to no treatment with diet as main focus, as part of 

their treatment course. Dietary treatment by clinical nutritionists is highly relevant in groups 

with elevated risks of CVD, e.g. patients with hypercholesterolemia. This thesis aims to 

explore a possible need for dietary counselling in patients with SMI. The rationale of this 

study is to contribute to filling the knowledge gap on dietary habits in a population with a 

high prevalence of disorders known to be preventable through dietary treatment.  

2.1 Objective  

The primary objective of this study is to assess dietary habits in an adult SMI outpatient 

population and their adherence to FBDGs. Secondary objectives include describing weight 

status in the study population, as well as levels of biochemical measures with known 

associations to diet and CVDs. Assessments of level of engagement in physical activity and 

smoking status are additional secondary objectives. 

2.2 Hypothesis 

 

Based on current knowledge of dietary risk factors for CVDs and diet in SMI populations, we 

hypothesized the following: 

o Low overall adherence to Norwegian FBDGs  

o Low adherence to single FBDGs, especially those relevant to CVD risk such as the 

recommendations regarding fruit and vegetables, whole grains, fatty fish, unsalted nuts, 

margarine/oils and red and processed meats.  

o Unbeneficial intakes of total energy and macronutrients, especially those relevant to 

CVD risk such as SFAs, PUFAs and MUFAs as well as dietary fiber.  
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Further, a high proportion of overweight and obesity in the study population was 

hypothesized, as well as elevated levels of TC and LDL-C serum-glucose and HbA1c. HDL-C 

was hypothesized to be low. Thus, MetS was also expected to be present in a large number of 

participating SMI patients.  

 

Levels of engagement in moderate and vigorous activity was hypothesized to be below 

national recommendations (<150 min/week), as well as lower than in the general population.  

Daily tobacco use was hypothesized to be frequent in the study population, more so than in 

the general population.  

 

Additionally, the severity of disease and related symptoms was hypothesized to yield no 

difference in outcomes between diagnostic groups.  
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3 Materials and method 

In this retrospective, cross-sectional study, two different methods for dietary data assessments 

were applied, in addition to collection of other relevant measurements (anthropometry, 

biochemical and clinical). Subjects were adults (≥18 years) diagnosed with an SMI, here 

defined as schizophrenia or related disorders, or bipolar affective disorder. Participants were 

in treatment as outpatients at a district psychiatric center in Norway at the time of the study.  

3.1 Study design  

This cross-sectional study investigated diet and adherence to FBDG in an outpatient SMI 

population at Asker District Psychiatric Center (Asker DPS).  

 

Subsequent to recruitment, an initial 24h recall interview was scheduled (V1), during which 

anthropometry was assessed and blood samples were requested if missing from medical 

journals. DIGIKOST, a digital food frequency questionnaire (FFQ) was then completed by 

participants during the second- and third measuring point (DK1 and DK2). All visits were 

completed in one-month intervals, with DK2 scheduled approx. one-month post V1, and DK2 

one month post DK1 

 

Methods for dietary assessments are described in further detail in section 3.2.1. The study 

flow is illustrated in figure 2, below. 

3.1.1 Inclusion criteria 

Adult patients (≥18 years) currently in treatment at Asker DPS, were eligible if diagnosed 

with a severe mental illness, e.g., schizophrenia-/schizotypal disorder, delusional disorder or a 

bipolar affective disorder (F20-F31, ICD10). Study participation required the patient to be in a 

Recruitment 
24h recall 
interview

DIGIKOST FFQ 
1

DIGIKOST FFQ 
2

Figure 2 Illustration of study flow. Larger arrows represent one-month intervals.  
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stable phase, and a clinical evaluation by physicians and other health personnel regarding 

competence of informed consent.  

3.1.2 Recruitment  

Eligible patients were recruited from June 2021 through January 2022 by health personnel in 

multiple departments in Asker District Psychiatric Center (Asker DPS). Their psychiatrist, 

psychologist or psychiatric nurse provided information on the study during scheduled 

appointments, and if interested a consent form was provided by recruiting personnel 

(appendix 2). The primary investigator subsequently received their contact information in 

order to provide further information if necessary, and to schedule the first visit.  

 

In the planning of the study, at least 30 participants were estimated based on expected number 

of eligible patients within diagnostic criteria. Post study initiation, even higher numbers were 

identified. However, due to time pressure and practical limitations within clinicians as well as 

unaccustomedness to clinical nutritionists in the ward, a smaller study population was yielded. 

For the same reasons, no records of patients who declined, nor reason, was kept. 

 

Further, slow recruitment initially as well as additional delays due to the Covid-19 pandemic, 

lead to the time period for inclusion being extended by two months.  

3.2 Data collection  

Data on diet, anthropometry, biochemical- and clinical markers, diagnosis and prescribed 

medication was collected. Within assessments of dietary habits, data on physical activity, time 

spent sedentary and tobacco use was also collected.  

3.2.1 Dietary assessments 

Dietary data was assessed retrospectively, through both 24h recall interviews and food 

frequency questionnaire (FFQ), the latter being the primary focus. Methods for dietary data 

collection were selected based on considerations regarding both data quality and level of 

invasiveness.  
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24 hour recall interviews 

Subsequent to established contact between the patient and investigator, a 24h recall interview 

was scheduled and primarily performed on site. Completion of a second interview was 

deemed ideal, yet not feasible given the timeframe.  

 

In cases where practical issues necessitated it, interviews were conducted per telephone. 

Twenty-four recall interviews were completed, of which seventeen were in-person. On site 

interviews were performed in two Asker DPS clinics, according to patient affiliation and 

request. One interview was performed in an in-patient clinic, prior to hospital discharge.  

 

No recommendations for dietary assessment methods in SMI populations were identified, and 

24h recall interviews were chosen based on considerations of participant burden and data 

quality. The open format of this method was also presumed to reduce recall bias in a 

population at risk of impaired memory function, with the possibility of explaining 

consumptions through conversation. Further, the method was anticipated to provide grounds 

for a diet related dialogue, and was deemed fitting for its purpose in the current setting.  

 

The interviews were performed based on an interview guide developed in line with the 

“Multiple pass approach” (Appendix 3). This approach is widely used and has been shown to 

yield high quality data in non-SMI individuals (134-136). Although spontaneous alterations 

were made to accommodate the context, the interviews were completed in line with the guide; 

participants were encouraged to give detailed descriptions of reported foods and drinks, with 

follow-up questions to quantify and specify consumptions. A list of commonly forgotten 

foods was recited at the end of the interview (ERN2300, Hilde K. Brekke). Participants were 

also asked to state the time of reported intake, and whether or not the consumptions were 

representable of their usual dietary intakes.  

 

If the label or food type was uncertain, foods were looked up online with the participants. In 

some cases, with respect to participant burden, such further investigation of specified food 

type was not completed. For homemade dishes, descriptions of recipes were recorded if 

known. In order to quantify reported intakes as accurately as possible, household measures 

such as deciliters, liters, tablespoons and teaspoons were used in follow-up questions. 

Available props such as paper cups or water bottles were also used to describe amounts as 

well as imagery such as milk cartons and portion packs of butter. 
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DIGIKOST FFQ 

The DIGIKOST FFQ (Appendix 4) is a digital FFQ developed by the Department of 

Nutrition, Faculty of Medicine, University of Oslo. DIGIKOST is based on the validated 

NORDIET-FFQ (137) used in multiple studies in non-SMI individuals. The questionnaire 

provides data on habitual intake of specific food groups over the previous one month, in 

relation to the Norwegian FBDGs. A manuscript regarding the index is ready for submitting, 

and will be so shortly.  

 

Quantified intakes of specific foods and drinks, as well as frequencies are yielded. Based on 

these, estimates on adherence to single FBDGs are calculated and categorized as either low-, 

intermediate or high. Similarly, overall adherence to FBDGs is categorized based on the total 

score yielded from all NFBDs. An overview of quantified intakes defining each level of 

adherence is presented in table 2a, below (137). Dietary supplements are included as a single 

FBDG, thus part of the total score and thereby overall adherence to FBDGs. However, this 

was not included further in this thesis due to lack of data on established deficiencies.  

 

Table 2a Definitions of level adherence to FBDG 

Adherence based on quantified intakes.*including 200ml juice. **unhealthy choices defined as hard butter/high 

content of saturated fatty acids. Healthy choices defined as soft/liquid margarine and oils. Points yielded by 

level of adherence to single FBDGs are  1 0 points, 20.5 points (1.5 points for fruits, berries, vegetables and 

whole grains) 31 point (3 points for fruits, berries, vegetables and whole grains).      

FBDG Low 1 Intermediate2 High3 Points 

Fruit and berries* <125g/day 125-250g/day ≥250g/day 3 

Vegetables <125g/day 125-250g/day ≥250g/day 3 

Whole grains Women <35g/day 35-70g/day ≥75g/day 3 

Men <45g/day 45-90g/day ≥90g/day  

Unsalted nuts BMI<25 <10g/day 10-20g/day ≥20g/day 1 

BMI≥25 30≤ g/day <10 10-20g/day 20≤ g/day ≥30  

Fish <21.5g/day 21.5 - 43g/day ≥43g/day 1 

Low-fat dairy products <50g/day 50-100g/day ≥100g/day 1 

Margarine/oils** Mainly unhealthy A combination  Mainly healthy 1 

Red meat ≥71g/day 35.5-71g/day <35.5g/day 1 

Processed meat >20g/day 10-20g/day <10g/day 1 

Foods rich in sugars and fat >20g/day 10-20g/day <10g/day 1 

Drinks with added sugar >20g/day 10-20g/day <10g/day 1 

Dietary supplements >0 units N/A ≤0 units 1 

Total FBDG Score 0 to <7 ≥7 to <13 ≥13 to 18 18 
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Further data yielded from the FFQ is data on level of physical activity, tobacco- and alcohol 

use, as well as socioeconomic factors such as employment, education and marital status.   

 

Additionally and based on the result of overall adherence to diet-, BMI-, alcohol-, tobacco- 

and physical activity FBDG- recommendations, a lifestyle score is calculated, 5 points 

indicating high adherence. Components and basis for calculation is presented in table 2b. 

 

Table 2b Components in the Lifestyle Index  

Lifestyle index Low Intermediate High  

Diet1 0 0.5 1 1 

Body weight2 0 0.5 1 1 

Physical activity3 0 0.5 1 1 

Tobacco4 0  1 1 

Alcohol5 0 0.5 1 1 

 

FBDG-lifestyle score  

    

5 

1Low; Total FBDG score <7, Intermediate: Total FBDG score 7>13, High; Total FBDG score >13 
2Low; BMI <18.5 kg/m2 or >30 kg/m2, Intermediate; 25-29.9 kg/m2, High; 18.5-24.9 kg/m2  

3low; <75min/week, intermediate; 75-149.5min/week, high; ≥150min/week  

 4 Low>0, High; ≤0   

5Low; >4.29g/d, Intermediate; 0>4.29g/d, High; 0g/day 

 

In this study, participants were invited to complete both the first and second form (DK1 and 

DK2) on site with guidance from the master student. On participant’s request, the form was 

sent as a web link per text message instead. If the form was then left incomplete after a week, 

a text message reminder was sent to participants. Further delays in completion was followed 

up by a phone call. In cases were the questionnaire was uncompleted, and this was known to 

be a consequence of psychiatric hospital admission, no reminders were sent. In such cases, 

completion of the form was instead scheduled only after hospital discharge.  

3.2.2 Anthropometric assessments 

Bodyweight (BW) and height was planned to be retrieved from medical journals, however 

this was rarely recorded. Therefore, BW was measured during V1. Participants interviewed 

on-site were weighed by the investigator, under standardized conditions as fully clothed 

without shoes. Height was self-reported in all cases, as was recorded weights for participants 

interviewed per telephone. Body mass index (BMI) was calculated based on these measures, 

using standard equation: BMI (kg/m2) = BW (kg) / Height (m2).  
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3.2.3 Biochemical and clinical assessments  

Biochemical markers were planned to be retrieved from medical journals. As with 

anthropometric assessments, these were seldom recorded. Participants were for that reason 

requested to have new blood samples taken, in line with screening procedures.  

 

Due to the non-standardized procedures regarding requisition of blood samples, these were 

analyzed by different laboratories. Blood samples requisitioned by general practitioners were 

assumed analyzed by Fürst medicinal laboratories. Samples requisitioned by psychiatrists in 

the outpatient clinics as well as during psychiatric hospital admission were analyzed by the 

Bærum hospital laboratory. Participants were instructed to have blood samples drawn during 

fasting. 

 

The biomarkers recorded were serum concentrations of lipoproteins (Total cholesterol, LDL-

cholesterol, HDL-cholesterol) and triglycerides. Diabetes related measures were also retrieved 

as serum levels of HbA1c and plasma glucose. Additional blood samples recorded were 

ALAT, ASAT, hemoglobin, ferritin, folic acid and vitamin D, however these were not 

included in analyses both due to relevance for the scope of this thesis and inconsistent 

requisition.  

 

While total cholesterol levels in serum samples are determined by direct methods, 

alternatively LDL-C can be estimated by Friedewalds Formula (51). LDL-C is measured 

directly by both Fürst and Bærum hospital. Non-HDL was calculated by this formula: 

 

NonHDL = Total Cholesterol − HDL Cholesterol 

 

Data on blood pressure was also retrieved from medical journals. The preferred measurement 

time was during scheduled appointments at the clinic, rather than measures during either 

hospitalizations or admissions to psychiatric institutions. In cases where only the latter was 

available, the most recent measure was chosen. 
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1 KBS: Food and Nutrient Database and Software, developed by the Nutritional Epidemiology research 

group at the Department of Nutrition, Faculty of Medicine, University of Oslo.  

 

Metabolic syndrome  

Based on both IDF- and NCEP ATP III – criteria, MetS was defined as “present” or “not 

present” in patients with available measures. The presence of three or more of the defined risk 

factors as described previously, indicated MetS. The prevalence of MetS using IDF-criteria 

assumed central obesity in BMI>30kg/m2, while estimates using  NCEP ATP III- criteria 

were performed twice by both including and excluding this assumption.  

3.2.4 Prescribed medication   

Prescribed medication relevant to this study (antipsychotics, glucose- , lipid- and blood 

pressure regulating) was retrieved from medical journals. Antipsychotic medication was 

categorized as either high-, moderate- or low risk of obesity and CVD based on the scientific 

evidence (37, 39) and with guidance from the project leader.  

3.2.5 Unintended qualitative observations 

In the course of the study, multiple qualitative measures emerged through conversation and 

observation. Deemed nuancing to the findings and highly relevant to the aim of this study, 

these were included and described in this thesis.  

3.3 Nutrient calculations 

Nutrient intakes reported through 24h recall interviews were calculated using KBS1 version 

18. In this software, foods are given specific codes provided in a database. These were then 

recorded simultaneously with quantities, subsequently calculated with regards to nutrient 

contents by the program.  

 

Intakes of nutrients analyzed were chosen based on relevance to The Norwegian food based 

dietary guidelines and associations with CVD. Macronutrients included here are total fatty 

acids, saturated fatty acids and unsaturated fatty acids (PUFA, MUFA, omega-3 and omega-

6). These were analyzed according to contribution to the total intake of energy in percent 

(E%). Intakes of carbohydrates, protein and added sugars are presented in the same manner, 

while dietary fiber was analyzed in grams. Day-to-day variations are present in intakes of all 

nutrients, yet that of micronutrients is the greatest (138) (p.35), and these were for that reason 

not included in analyses.  
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Foods not available in the database were registered as accurately as possible, using food labels 

when specified. In cases where food items were unavailable in the database and not specified 

by participants, similar items in the database were chosen based on description. Similarity was 

evaluated with regards to density of the most relevant nutrients; e.g. density of fiber for bread, 

added sugars for baked goods and saturated fatty acids for cheese. When reported quantities 

were unclear and not specifically described, standardized portions were registered using 

“Weight, measures and portion sizes for foods” (139).  

 

To consider degree of underreporting, a ratio between energy intake (EI) and estimated 

resting energy expenditure (BMR) was calculated to represent physical activity level (PAL). 

Underreporting and over reporting was assumed when EI:BMR<1.2 and >1.8, respectively.  

3.4 Statistical analyses 

All statistical analyses were performed using IBM SPSS Statistics Version 28.0.0.0 (SPSS 

Inc. Chicago) and according to data distribution. Results are presented as means with 

corresponding standard deviations (SD) for group data with normal distribution, and median 

(25th, 75th percentile) for non-parametrical data. Distribution was determined by 

considerations of histograms and Q-Q plots, as well as tests for normality. In the case of non-

HDL, data distribution was defined based on the distribution of TC and HDL-C. Linear 

regression was performed to detect potential confounding or interactions by variables relevant 

to outcome.   

 

Significance level was set to p < 0.05. Groups based on gender and diagnosis were tested for 

significant differences in baseline characteristics using Students T-test or Mann Whitney U-

test for parametric and nonparametric data, respectively. For categorical data, crosstabs was 

performed to find distribution of participants within defined categories. To test for statistically 

significant differences in distribution, data was checked according to chi-square assumptions. 

These were not met in any analyses, and Fisher’s exact tests were performed instead.  
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DIGIKOST (Adherence to FBDGs) 

Results from completed DK1 and DK2 were analyzed separately and tests for differences 

between measuring points were performed. Students T-test for paired data were performed in 

quantified intakes of food groups reported from DK1 and DK2. Fisher’s exact tests were 

performed to detect statistical differences in distribution of individuals in the categories of 

adherence to FBDGs. Pooled results from DK1 and DK2 were calculated for variables where 

no significant difference was detected between the measuring points. 

 

FBDG scores yielded from the questionnaire were analyzed as categories, in groups of low-, 

intermediate- and high adherence. Intakes of food groups were analyzed as continuous data. 

24h-recall interviews (Nutrient intakes) 

As intakes were recorded from only one day and previous studies on dietary data in SMI 

populations are scarce, a normal distribution cannot be assumed. Results from 24h recall 

interviews are therefore presented as medians with 25th and 75th percentiles.  

 

Due to the lack of sufficient data on total physical activity, no level (PAL) was calculated 

individually. Total energy expenditure (TEE) was therefore estimated for each participant 

based on WHO equation for resting metabolic rate (RMR), shown to be most precise in 

prediction of RMR in populations with mixed BMI ≥25 kg/m2(140).  PAL 1.4 and 1.6 were 

assumed based on existing literature on physical activity levels in SMI populations. TEE was 

estimated as a range to account for inter individual variations in activity level. Simple 

estimates of energy requirements were also calculated (35 kcal/kg bodyweight). As 

recommended, 10% was subtracted in obese participants (141).  

 

Secondary analyses were performed in a subset excluding presumed underreporting 

participants. Presumed over reporting individuals were included as these large intakes were 

confirmed by reported incidents of overeating. Subset analyses were also performed 

according to representability of intakes as reported by participants.  
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Biochemical and clinical measures 

Data on biochemical parameters were analyzed descriptively, for the total population as well 

as in groups of gender due to differences in cut-offs. Tests for statistical difference were 

performed according to distribution, as described previously. 

Metabolic syndrome  

For each individual with available measurements, HDL, Triglycerides, Glucose and BMI 

were categorized as above or below MetS cut-off value. Analyzes on categorical data were 

then performed, and tested to detect differences by Fischer’s exact test.  

3.5 Ethics  

The Norwegian Regional Ethics Committee (REK) approved this study unanimously in June 

2021 (protocol approval ref. 2021/251225/rek) (appendix 5). 

 

National guidelines for research on persons with impaired informed consent capacity were 

fundamental in the process of  providing information to- and recruitment of patients in this 

study (142). In line with these, each participant’s ability to provide informed consent was 

evaluated individually by personnel with insight in the specific participant’s capability. 

Written information was provided to all patients invited to participate, in addition to being 

verbally communicated by their therapist.  

 

It was essential that the methods did not pose any risk or discomfort. Therefore, we applied 

non-invasive methods such as 24h recall interviews and digital FFQs. The master student was 

also supervised on communicational and clinical issues as needed by long-experienced 

psychiatrist and project leader MD, PhD Dawn E. Peleikis on site.   

 

Additionally, participation in this study also provided an additional, non-scheduled, visit to 

the clinic and with no intention to talk about the patient’s disease. This was presumed to 

benefit participants, as the population is prone to isolation, worsened by restrictions related to 

the Covid-19 pandemic.    

 



26 

 

4 Results 

4.1 Recruitment 

Twenty-five patients were recruited in this study (male n=13, female n=12). None of the 

participants had received dietary treatment by a clinical nutritionist at any time prior to this 

study. 

 

 

As illustrated in figure 3, 96% (i.e. 24) of all participants completed the 24h recall interview. 

Total response rate to DIGIKOST was 84%. For the first DIGIKOST questionnaire, the 

response rate was 92% (i.e. 23), and 76% (i.e. 19) completed the second. Due to postponed 

inclusion, one participant completed only one DIGIKOST questionnaire rather than a 24h 

recall interview. Further, one participant did not complete any of the DIGIKOST 

questionnaires due to psychiatric hospital admission, whereas one completed only the second.  

4.2 Population characteristics  

Mean age was 40.6 years (±SD 12.8), and did not differ statistically between gender or 

diagnostic groups. 45.8% (i.e. 11) of study participants were diagnosed with schizophrenia or 

other psychosis related disorders. 54.2% (i.e.14) were diagnosed with bipolar affective 

disorder. There was no significant difference between diagnostic groups with regards to age, 

weight or height. Further, the diagnostic groups did not differ in terms of gender. Population 

characteristics are further presented below, in table 3a and 3b.  

 

Figure 3 Participant flow chart. *One participant was lost to follow-up between the 24h recall interview and 

DIGIKOST 1, but later completed the second questionnaire 
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Table 3a Population characteristics.  

*P-value for statistical difference between groups of gender, Independent samples T-test. Significance level 

p<0.05 SD=Standard deviation 

 

 Table 3b Population characteristics in diagnostic groups 

*P-value for statistical difference between diagnostic groups. Independent samples T-test.  

Significance level p<0.05 

4.2.1 Body mass index   

Anthropometric data was available for twenty-five participants (male n=13, female n=12), of 

which 68% were weighed on site. The remaining seven (i.e. 32%) self-reported weights were 

communicated per telephone, two of which described as measured as part of study 

participation. There was no significant difference between objective and subjectively obtained 

BMI. 

 

Recorded from the first visit, mean BMI was 30.0 kg/m2 (±SD 6.6) in the overall study 

population. Pooled from both completions of the DIGIKOST-FFQ mean BMI was 31.6 kg/m2 

(± SD 6.7), which did not differ significantly from anthropometric measures recorded the first 

visit.  

 

 
Mean ± SD 

 

P* 

Total 

(n=25) 

Male 

(n=13) 

Female 

(n=12) 
 

Age 40.6 ± 12.8 41.9 ± 11.8 39.2 ± 14.2 0.61 

BMI (kg/m2) 30.01 ± 6.6 28.7 ± 3.6 31.5 ± 8.7 0.32 

Weight (kg) 90.0 ± 17.9 93.5 ± 13.6 86.3 ± 21.6 0.32 

Height (m) 1.74 ± 0.1 1.81 ± 0.1 1.66 ± 0.1 <0.001 

 
Mean ± SD 

 

 

P* 
 

 

Schizophrenia/psychosis related disorder 

(n=11) 

Bipolar affective disorder  

(n=14) 

Age 38.9 ± 12.5 41.9 ± 13.4 0.58 

BMI (kg/m2) 31.1 ± 7.1 29.2 ± 6.3 0.47 

Weight (kg) 90.3 ± 17.3 89.9 ± 19.1 0.96 

Height (m) 1.71 ± 0.1 1.76 ± 0.1 0.29 
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80% of the study population were classified as overweight or obese class I, II or III, of which 

55% were obese. The remaining 20% were classified as normal weight, with one participant 

near underweight (18.4 kg/m2). There were no significant difference in distribution of patients 

in categories of BMI between diagnostic groups (p=1.00).  

4.2.2 Prescribed medication  

At the time of the study, 14 participants were prescribed with antipsychotics with moderate to 

high risk of weight gain, Olanzapine, Clozapine, Risperidone, and Quetiapine.  

 

Two participants were prescribed medication for glucose control, of which one was also 

prescribed with medication for hypertension. In addition, one participant was prescribed 

diabetes medication during the study period.  

4.3 DIGIKOST  

4.3.1 Overall adherence to dietary recommendations  

In the first completion of the DIGIKOST-FFQ (n=23), 47.8% reported dietary habits with 

overall low adherence to FBDGs. 43.5% and 8.7% had moderate- and high adherence to 

dietary guidelines, respectively. In participants who completed the second questionnaire 

(n=19) low adherence was seen in 21.3%, intermediate in 73.7% and high in 5.3%. Overall 

adherence did not differ significantly between measuring points in the eighteen participants 

completing both.   

Figure 4 Distribution of participants (%) in categories of overall adherence to FBDGs in the first (DIGIKOST1) 

and second (DIGIKOST2) completion of the questionnaire. 
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Total diet score was not significantly different between measuring points in participants 

completing both (p=0.17) and pooled mean score was 8.2 (±SD 2.9). This was not statistically 

different between diagnostic groups (p=0.80) nor gender.  

 

DIGIKOST1 In the low overall adherence group, mean total diet score was 5.1 (±SD 1.3), 

and was not statistically different in groups of diagnosis (p=0.51) nor gender. This was also 

the case in individuals with overall intermediate adherence (p=0.201), where mean total diet 

score was 9.2 (±SD 1.7). Total diet score in the two individuals categorized as highly adherent 

to FBDGs was 14.5 and 13.5.  

 

DIGIKOST2 In the second completion of the DIGIKOST-FFQ, mean total diet score was 4.3 

(±SD 2.3) in individuals with low adherence and 9.8 (±SD 1.8) in individuals with 

intermediate adherence to FBDGs. This did not differ significantly between diagnostic groups 

within neither of the two levels of adherence (p=0.88 for low adherence, p=0.35 for 

intermediate). One participant was categorized as highly adherent, with a total diet score of 

14.5 points.  

4.3.2 Adherence to single FBDGs, in DIGIKOST1 and DIGIKOST2 

Distribution of participants (%) in categories of adherence to all FBDGs in both completions 

of the questionnaire are presented in table 4. Quantified intakes within each category of 

adherence is presented in supplementary table 1a. (appendix 6.). Pooled median intakes 

from both completions of the questionnaire is presented in supplementary table 1b. 

(appendix 7). 

There were no significant differences between diagnostic groups with regards to single 

FBDGs, except for that of margarine and oils (p=0.039) 

DIGIKOST1 91.3% reported intakes of unsalted nuts with low adherence to the FBDG.  82.6% 

had intakes of processed meats exceeding 20g/day, corresponding to low adherence to this 

FBDG. Further, 60.9% reported low adherence do FBDG regarding foods rich in fats and 

sugars, with intakes of foods such as chips, cakes and candies >20g/d.  52.2% reported intakes 

of fruits and berries below half of the recommended amount, equal to low adherence.  
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The dietary guideline with the largest proportion of individuals with high adherence, was that 

regarding fish. 52.2% (i.e. 12) of all participants who completed the first questionnaire reported 

intakes of fish corresponding to the recommendation of intakes >43g/d, of which >20g derived 

from fatty fish. Next, 47.8% reported high adherence to FBDG regarding wholegrains, as the 

second largest proportion of individuals with intakes according to recommendation. Further 

distribution of adherence levels in single FBDGs are illustrated below, in Figure 5a. 

 

 

 

DIGIKOST2 A smaller proportion of participants reported high adherence to the dietary 

guideline regarding fish, where 42.1% reported usual intakes according to this FBDG. The 

greatest proportion of individuals with high adherence was in the second completion seen in 

the dietary guideline regarding low-fat dairy products, with 57.9% reporting intakes 

>100g/day, followed by the FBDG regarding wholegrains and margarine/oils.  

 

The dietary guideline regarding intakes of salted nuts had the largest proportion of individuals 

with low adherence. This was followed by foods rich in sugars and fats and processed meats, 

with 73.7% and 68.4% respectively, reporting intakes categorized as low adherence. Further 

distribution of participants within levels of adherence to single FBDGs in the second 

completion is illustrated in Figure 5b. 
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Figure 5a Distribution of participants (%) in categories of adherence to single FBDGs in the first completion of 

the questionnaire (n=23). Layout inspired by Agnes Guttormsen, master thesis 2021.  
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In participants who completed both FFQs (n=18), significant improvements between the first 

and second measuring point were seen in reported adherence to FBDGs regarding 

wholegrains, margarine and oils, low-fat dairy products, processed meats and drinks with 

added sugars (p<0.05). A significant reduction in participants reporting high adherence to 

FBDG regarding red meats was also seen, as well as an increased proportion of individuals 

reporting low adherence to FBDG regarding foods rich in sugars and fats (p<0.05).  

 

Categorized by measuring point as first (DK1, n=23) and second (DK2, n=19) completion of the DIGIKOST-

FFQ. Definitions of levels of adherence are presents in table 2a., p.19.  *P-value for statistical difference in 

proportions in each cell for participants who completed both (n=18) FFQ= food frequency questionnaire.  

 Fisher’s exact test (two-sided p). Significance level p<0.05. 

Table 4 Distribution of participants (%) in levels of adherence to each FBDG 

Adherence Low (%) Moderate (%) High (%) P* 

FBDG DK1 DK2 DK1 DK2 DK1 DK2  

Fruit, berries 52.2  21.1  26.1  42.1  21.7  36.8  0.44 

Vegetables 39.1  42.1  43.5  31.6  17.4  26.3  0.13 

Whole grains 21.7  15.8  30.4  31.6  47.8  52.6  0.022 

Unsalted nuts 91.3  89.5  0  5.3  8.7 5.3  1.00 

Fish 39.1  21.1  8.7  36.8  52.2  42.1  0.044 

Margarine/oils 26.1  15.8  34.8 36.8  39.1  47.4  0.020 

Low-fat dairy products 39.1  31.6  21.7  10.5  39.1  57.9  <0.001 

Red meats 39.1  36.8  26.1  31.6  34.8  31.6  0.024 

Processed meats 82.6  68.4  0  10.5  17.4  21.1  0.039 

Food rich in sugars and fats 60.9  73.7  17.4  5.3  21.7  21.1  0.012 

Drinks with added sugars 56.5  47.4  0  0  43.5  52.6  0.06 

Figure 5b Distribution of participants (%) in categories of adherence to single FBDGs in the second completion 

of the questionnaire (n=18). Layout inspired by Agnes Guttormsen, master thesis 2021. 
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4.3.3 Physical activity  

In the first questionnaire, 47.8% (i.e. 11) participants reported levels of physical activity 

corresponding to low adherence to guideline regarding activity. 13% (i.e. 3) and 39.1% (i.e. 9) 

had moderate- and high adherence, respectively. This categorization was significantly 

different from that of the second completion (p=0.001), in which 31.6% (i.e. 6) reported low 

adherence to guideline regarding physical activity, while 26.3% (i.e. 5) and 42.1% (i.e. 8) 

reported moderate- reported high adherence, respectively.  

 

Amount of physical activity reported did not differ significantly between measuring points 

(p=0.21). Pooled median (25th, 75th percentile) amount of weekly physical activity in the 

nineteen individuals who completed both questionnaires was 97min/week (36, 230).  

 

In both the first and second questionnaire, reported weekly engagement in physical activity 

did not differ between diagnostic groups nor genders. This was also true in pooled results for 

individuals who completed the FFQ twice.  

Time spent sedentary  

Median (25th, 75th percentile) time spent sedentary in total was 8 (6, 12) hours daily as recorded 

through the first completion of DIGIKOST. This did not differ significantly between diagnostic 

groups (p=0.73). Median (25th, 75th percentile) time spent sedentary was not significantly 

different in the second questionnaire. Further, at no measuring point was there a significant 

difference in time spent sedentary groups of gender or diagnosis. 

4.3.4 Alcohol  

Median intakes of alcohol (ethanol, g/day) was not significantly different in the two 

completions in individuals who completed both. For the first completion, median (25th, 75th 

percentile) was 0.00g/day (0.00, 10.64), and 0.00g/day (0.00, 2.13) reported in the second. No 

significant difference between diagnostic groups nor genders were detected in neither of the 

two measuring points.  
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4.3.5 Tobacco  

In the first completion of DIGIKOST, 17.4% reported being daily smokers, 8.7% smoked 

occasionally, 21.7% were previous smokers and 52.2% had never smoked. In the second 

completion 10.5% reported being daily smokers, 5.3% were occasional smokers, 26.3% were 

previous smokers and 57.9% had never smoked. Within individuals who completed both 

questionnaires, one person who had never smoked in the first completion, recorded being a 

previous smoker in the second.  

 

In previous smokers median (25th, 75th percentile) duration since smoking cessation was 17 

years (6.5, 27.5) in the second completion of the form (n=5), and 17 (10, 20) years in those 

who were pervious smokes as recorded in the first completion (n=5). For snus, 39.1% were 

daily users of snus and 60.9% reported having never used snus in the first completion of the 

questionnaire. 36.8% reported being daily users and 63.2% had never used snus in the second 

completion.  

4.3.6 Total lifestyle score 

The total lifestyle score was based on afore presented results on adherence to lifestyle 

recommendations regarding the five components; healthy BMI, diet, physical activity, alcohol 

and tobacco. Neither of which differed significantly between diagnostic groups (p>0.05), nor 

between the first and second completion of the questionnaire in individuals who completed 

both.   
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Figure 6. Proportion of participants (%) within levels of adherence to each component in the health index. 1: Healthy 

BMI, 2: Diet, 3: Physical activity, 4: Alcohol, 5: Tobacco. BMI=Body Mass Index  
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Mean lifestyle score was 2.3 (±SD 1.0) in individuals who completed the first questionnaire 

(n=23) and 2.6 (±SD 0.9) in the second (n=19). Pooled results from individuals who 

completed both forms yielded a mean overall lifestyle score of 2.5 points (±SD 1.0).  

4.4 The 24h recall interview  

Diets were recorded from three Sundays, six Mondays, five Tuesdays, two Wednesdays and 

eight Thursdays. Eight (i.e. 33%) participants were assumed under reporters. Eighteen (i.e. 

75%) described reported intakes as representable. Subset analyses were performed according 

to both plausibility and reported representability. 

4.4.1 Calculated macronutrient intakes  

Median estimated macronutrient intakes are presented with corresponding 25th and 75th 

percentiles in supplementary table 2 (appendix 8) as either total contribution to total energy 

consumption in percent (E %) or in grams.  

 

No significant differences between diagnostic groups were detected in terms of nutrient 

intakes calculated from 24h recall interviews. Overall, consumptions of SFA, Omega-3 and 

Omega-6, dietary fiber and carbohydrates were not according to recommendations, whereas 

median intakes of PUFAs and MUFAs were only barely so.  

Secondary analyses according to plausibility and representability 

In plausible reporters, median (25th, 75th percentile) intakes of dietary fiber were according to 

recommendation and significantly higher than in under reporters; 27g (18, 36) and 16g (10, 

20) respectively.  

Nutrient calculations with significant or borderline significant effects of representability were 

total-, polyunsaturated and monounsaturated fats, as well as carbohydrates. Unusual intakes 

yielded significantly higher median intakes of total fats (p=0.047), PUFAs (p=0.006) and 

MUFAs (p=0.047). A borderline significantly lower intake of carbohydrates (p=0.056) was 

also seen in participants who described intakes as representable.  
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4.4.2 Energy intake  

Median (25th, 75th percentile) reported total energy intake in the whole group was 2616 kcal 

(1958, 3173) with no detected statistically significant effect of BMI (kg/m2). Intakes 

according to gender and estimated total energy expenditure are presented below in table 6.  

 

*P-value for statistical difference, significance level p<0.005. Tested by Mann Whitney-U test. **Total energy 

expenditure subtracted by total energy intake, negative values indicate intakes exceeding TEE. Difference 

between estimated total energy expenditure and total energy intake based on 1simple equation (35kcal/kg, -10% 

in BMI>30kg/m2) and 2WHO equations using PAL 1.4 and 1.6. EI=energy intake, TEE= total energy 

expenditure, PAL=Physical activity level 

 

Estimates of energy intake were not significantly different than estimated TEE (TEEe) when 

using the simple equation. This was also the case for the WHO equation applying both PAL 

1.4 and 1.6. 

 

More than one third of the study population had intakes exceeding TEEe by simple formula, 

with median caloric consumptions exceeding TEEe by 731 kcal, ranging from 865kcal and 

142 kcal in the 25th and 75th percentiles, respectively. Caloric overconsumption was seen in 

33.2% in WHO equations using both PAL 1.4 and 1.6, with energy intakes exceeding TEEe by 

median (25th, 75th percentile) 566 kcal (1231, 61) and 613 kcal (820, 506) respectively. The 

proportions with estimated intakes higher and/or lower than calculated requirements did not 

differ significantly between diagnostic groups in any of the three estimates (p>0.05).  

Secondary analyses according to plausibility of reported energy intakes 

In the subset analyses of plausible reporters (n=17) median (25th, 75th percentile) total energy 

intakes were 2960 kcal (2191, 3393). Using the simple equation, median (25th, 75th percentile) 

total energy intake exceeded TEEe by 3 kcal (-738, 328). Total energy intake exceeded TEEe 

by median (25th, 75th percentile) 278 kcal (-924, 5) in the WHO equation using PAL 1.4. 

Table 6. Energy intake according to gender and total energy expenditure  

 Median 

(25th, 75th percentile) 

P* 

 Males Females   

EI (kcal)  
2503 

(1569, 3147) 

2636 

(1656, 3191) 

0.73 

 
Median 

(25th, 75th percentile) 

 Simple1 WHO 1.42 WHO 1.62 

TEE-EI* 
 

221 

(-355, 1069) 

-82 

(-850, 706) 

275 

(-506, 1893) 
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Median total energy intakes were 56 kcal less than TEEe when applying PAL 1.6 to the same 

equation, ranging from caloric overconsumptions of 613kcal, to intakes of 373kcal less than 

TEEe, in the 25th and 75th percentile respectively.  

4.5 Biochemistry and clinical measures  

TC, LDL-C and HDL-C was available for twenty one individuals, with mean levels (mmol/l) 

5.14 (±SD 0.82), 3.67 (±SD 3.60) and 1.21 (±SD 0.44), respectively. Mean estimated non-

HDL (mmol/l) was 3.93 (±SD 0.77). Fasting serum TG (mmol/l) was available for nineteen 

individuals, with median (25th, 75th percentile) serum concentration of 1.8 (1.4, 2.9).  

 

Median (25th, 75th percentile) HbA1c (mmol/mol) was 35.5 in the sixteen individuals with 

available measures. Twenty individuals had measures of s-glucose (mmol/l) in which median 

(25th, 75th percentile) was 5.25 (4.8, 5.50). Means and medians for blood samples in males and 

females are presented in table 7, below. 

 

P-value for statistical difference tested by ‡Independent T-test and ¥Mann-Whitney U test. Significance level    

p< 0.05. 1n=10/9 male/female, 2n=8/8 male/female, 3n=11/9 male/female.  

TC= total cholesterol, LDL-C=Low density lipoprotein cholesterol, HDL-C= High density lipoprotein 

cholesterol, S-TG= Serum triglycerides, HbA1C= glycated hemoglobin, S-glucose= serum glucose.  

 

Table 7. Serum concentrations of biochemical markers in males and females 

 Mean ± SD  
Male 

N=12 

Female 

N=9 
P‡ 

TC 

(mmol/l) 
5.12 ± 1.00 5.18 ± 0.60 0.85 

LDL-C 

(mmol/l ) 
3.64 ± 0.87 3.70 ± 0.55 0.86 

HDL-C 

(mmol/l) 
1.19 ± 0.52 1.22 ± 0.35 0.89 

Non-HDL-C  

(mmol/l) 
3.9 ± 0.90 4.0 ± 0.62 0.88 

 

 

 

Median 

 (25th, 75th percentile) 
P¥ 

Male Female  

S-TG 

(mmol/l)1 

2.28 

(1.16, 3.39) 

2.50 

(1.30, 2.80) 
0.71 

HbA1c 

(mmol/mol)2 

40.38 

(26.42, 54.33) 

35.50 

(35.00, 37.00) 0.79 

S-glucose 

(mmol/l)3 

5.66 

(4.41, 6.90) 

5.20 

(4.70, 5.55) 
0.88 
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4.6 Blood pressure  

Blood pressure was available for seventeen participants (male n=7, female n=10). Mean 

systolic- and diastolic blood pressure was 131 mm/Hg (±SD 18) and 83mm/Hg (±SD 9), 

respectively. This did not differ statistically between genders, with mean systolic blood 

pressure at 138 mm/Hg (±SD 25) in males and 127 mm/Hg (±SD 10) in females. Mean 

diastolic blood pressure was 86 mm/Hg (±SD 10) and 80mm/Hg (±SD 8) in males and in 

females. No statistically significant effect of BMI or age was detected.  

4.7 The Metabolic Syndrome  

Twenty one individuals had sufficient measures available including BMI. When excluding 

BMI, this was true for nineteen when excluding BMI. Proportions of individuals with MetS 

did not differ significantly between diagnostic groups using neither of the criteria (p>0.05). 

 

The largest proportion of MetS was seen when assuming central obesity in BMI >30 kg/m2 

using NCEP ATP III criteria. When excluding this assumption, these criteria yielded the 

smallest proportion. This is presented in Table 8a, below.  

 

As defined by NCEP ATP III and IDF with BMI>30kg/m2 as indicator of central obesity, and *NCEP ATP III 

excluding BMI as indicative of central obesity.  

 

In individuals with three or more measures relevant to MetS available (n=21), mean number 

of present criteria (including BMI >30 kg/m2) was 2.2 (±SD 1.2). When excluding BMI 

>30kg/m2 as a criteria, mean number of present factors was 1.8 (±SD 1.0) in individuals with 

three or more available measures (n=19). In participants with all relevant measures (n=13), 

mean fulfilled MetS criteria was 2.3 (±SD 1.1). Proportion of participants with metabolic 

factors according to single MetS criteria are presented in table 8b. 

Table 8a. Proportion of individuals with MetS  

 NCEP ATP III IDF NCEP ATP III* 

MetS % (n/N) 43% (9/21) 29% (6/21) 26% (5/19) 
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*NCEP ATP III / IDF- criteria for MetS. 1Males, 2Females, 3Systolic, 4Diastolic. 

 

4.8 Unintended qualitative observations  

Several key messages were noted during the interviews and throughout the course of the 

study. These included reports of weight gains up to 70 kg post diagnosis as well as perception 

of inflicted weight gains due to compulsory treatment during acute psychiatric admissions. 

Personal interest in dietary habits associated with symptom reliefs and variations in eating 

patterns according to illness phase was also addressed. A few participants also reported 

effects of childhood trauma on aspects of dietary habits, as aversions to certain food groups 

due to strict parenting and unpleasant circumstances. Many also communicated feelings of 

shame in relation to dietary habits, both when reporting incidents of binge eating and when 

describing needs of dietary treatment.  

 

Regarding recruiting clinicians, a broad variation in motivation was observed both through 

conversation, in morning-meetings and as addressed by participating patients. Further, many 

recruiters declined participation on behalf of eligible patients due to expectations concerning 

motivation. In this context it is worth mentioning that all eligible patients invited by the 

project leader accepted participation. Additionally, downgrading of recruitment was a fact for 

many, necessitating multiple reminders by the project leader and primary investigator.  

 

Table 8b. Proportion of individuals in individual components of MetS 

Criteria* 

HDL 

mmol/l 
Triglycerides 

mmol/l 
Glucose 

mmol/mol 
Blood pressure 

mm/Hg 
BMI 

kg/m2 

<1.031 

<1.292  

>1.7 >5.6 >1353 

>854 

>30 

> cut off 52.4% 63.2% 20% 52.9% 44% 
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5 Discussion 

In this study, we found a large proportion with low overall adherence to FBDGs as well as in 

single FBDGs. As a consequence of a pronounced prevalence of obesity as well as elevations 

in biochemical markers, MetS was present in at least one fourth. The cross-sectional design of 

this study allowed for assessments of a variety of data within a limited timeframe. The short 

duration period restricted access to e.g. variations in dietary habits, yet it also a yielded a 

lower risk of loss to follow-up. Further, the design does not provide information regarding 

causality, however findings can generate new research questions and be considered baseline 

assessments for further research (149) (chap. 8). Thus, the design is encumbered with both 

strengths and limitations of which several are further discussed in the following. 

5.1 Methodological considerations  

5.1.1 Limitations 

Subjects and study flow 

This study was conducted on a small sample with no record kept of patients declining to 

participate and consequently the generalizability is uncertain (149) (p. 241). Further, the 

characteristics of patients not recruited are unknown and selection bias may have occurred 

unknowingly (149). Possible mechanisms yielding such bias could be through recruiting 

personnel, who may have invited only patients with minimal burden of symptoms, especially 

interested patients or those deemed fitting for dietary therapy (i.e. overweight/obese or known 

poor dietary habits). Consequently, findings in this study are of uncertain representability and 

would benefit from more information concerning this aspect.  

A large-dropout rate could be expected and completion was vulnerable due to the exploratory 

nature of the study. The untried logistics of the study flow and unknown motivation in 

patients, as well as in clinicians, could have disrupted feasibility. Effort and interest in 

recruiters was also expected to vary. Recruitment was therefore likely affected by relying on 

clinicians. Though this could have been avoided by limiting number of recruiters, the 

unaccustomedness to research activity as well as Clinical Nutritionists in the clinic did not 

allow for such a set up.  
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Dietary assessments 

Both methods for assessments were retrospective and thereby prone to recall bias (149), 

possibly enhanced by the effect of psychiatric diseases on memory (4, 5). Furthermore, social 

desirability bias is common in dietary research (149) and may have occurred in this study. 

Relying on both memory and accuracy in reported dietary habits and intakes could therefore 

have biased the results through under reporting unhealthy and forgotten foods, and over 

reporting healthy foods.  

A single 24h recall interview was completed per participant in this study. However, to assess 

individual variations in macronutrient intake, multiple interview occasions are necessary 

(138) (chap.3). Poor grounds for estimates were therefore yielded in this study, with a 

consequential lack of scientific significance. Adding to this, portion sizes were mostly 

estimated based on subjective descriptions, and in the cases where this was poorly described 

standards were used (139). The latter poses a risk of error as variations in portion sizes exist 

within all populations (139), enhanced by the lack of validation in populations where eating 

patterns may deviate from the norm. Further, data handling error in KBS cannot be ruled out, 

e.g. when unspecified food types were substituted manually.  

 

Validation studies for the DIGIKOST questionnaire used in this study are to this date 

unpublished, therefore results must be interpreted with that in mind. Additionally the FFQ 

was modified to accommodate the presumed risk of recall bias. The FFQ reflected dietary 

habits one month prior to completion rather than two months as originally designed which 

may have reduced generalizability as well as the possibility of comparison to future findings. 

Moreover, the questionnaire has not yet been applied to assess dietary habits in general 

populations. Comparisons are thus drawn between studies using different methods of dietary 

assessment and therefore considerations regarding deviations are highly uncertain. The use of 

a more commonly used FFQ would have facilitated more valid information regarding dietary 

habits in an SMI populations compared to that of a general population.  

 

Assessments of biochemistry and clinical measures  

Weight was self-reported in 40% of the participants. As underreporting is common (138) 

(p.215), this may have biased the results. Further, self-reported weights varied with regards to 

the reported timespan between actual measurement and recording of the data. No associations 

between dietary habits and anthropometry in these cases can for that reason be drawn.  
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In this study BMI was used as an index for overweight and obesity. This measure as an 

overall health risk has been extensively discussed in the latest decades (143) due to the lack of 

information on body composition with regards to body fat and muscle. As the BMI does not 

consider muscle weight, categorization as overweight or obese can occur in healthy persons 

with a large overall muscle mass. As no other anthropometric measures were used in this 

study, a risk of this bias is present.  

 

The timeframe between biochemical measures and study participation varied, and this should 

be taken in to consideration. Other factors could also have biased the results such as 

systematic errors occurring in only one lab, as multiple laboratories analyzed the blood 

sample. This could have been avoided by a stronger implementation of a protocol regarding 

requisition of blood samples. Further, blood pressure was not measured on site due to lack of 

training in the master student. As this data was extracted from medical journals, a large 

variation in circumstances affecting this measure could be expected. The use of an automatic 

blood pressure monitor this assessment could have provided more valid data.   

Unintended qualitative observations 

Qualitative observations included in this thesis were not intended and therefore no systematic 

handling of assessment nor analyses was planned, thus they carry no scientific value.  

5.1.2 Strengths 

To the best of my knowledge, this is the first study on detailed dietary intake in individuals 

with SMI in Norway. Further, no studies in the remaining Scandinavian countries with dietary 

intakes and/or habits as primary outcomes were identified. The findings in this assessment 

provide new information on dietary habits in a patient population where other modifiable risk 

factors for CVD have been found to be severely increased.  

Subjects and study flow 

In this study, all outpatients aged 18 years or older were included if diagnosed with the 

studied disorders, competent of informed consent and in a stable phase. Inclusion and 

exclusion criteria were thereby minimal and allowed for variation within included subjects, 

possibly enhancing representability of the results. Adding to this, patients were recruited from 

multiple divisions in a district psychiatric center covering a large geographic area.  
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Dietary assessments 

Although multiple 24h recall interviews would have provided more detailed answers 

regarding nutrient intakes, the restricted time frame and resources available for this study 

excluded this alternative as feasible. Further, and despite the restricted scientific value of 

results, the 24h recall interview provided a setting where a relation was established between 

the patients and investigator, possibly enhancing response rate later on in the study. This may 

also have decreased the risk of discomfort related to sharing personal information such as 

dietary habits, thereby strengthening data quality. In addition, the setting facilitated a diet-

related conversation and valuable information was communicated. By discussing their diet in 

detail, patients could share motivation for participation as well as their own perceived needs 

of dietary treatment, weight history and former attempts of lifestyle changes.  

 

The DIGIKOST has been qualitative evaluated by focus group interviews and usability 

testing, for which the manuscript is under review in JMIR Formative Research, and found 

feasible in use. Further, validation studies have been performed, though this manuscript is still 

in work. The data assessed through the DIGIKOST-FFQ are presumed to be of high quality, 

as it was based on the validated NORDIET-FFQ which has shown to yield valid data on 

dietary habits and physical activity (137, 144). Additionally, previous adaptations of the form 

has provided data with satisfactory reproducibility in a population with moderately elevated 

risk of CVD (147). As no FFQs validated or designed for SMI groups were identified, the 

quality of the data yielded from this FFQ may not have been obtained in other manners. 

Moreover, the questionnaire was designed to provide data on adherence to FBDGS, thus 

providing answers to the currents research question.  

 

Completion of the form required minimal effort from the participants, through inclusion of 

pictures and a comprehensible layout. The possibility of completion on site with the presence 

and availability of the master student during this assessment also allowed for aid in recalling 

dietary habits through conversation and clarifications of questions, possibly minimizing the 

effect of recall bias and information error through misinterpretations of questions (149).  

Assessments of biochemistry and clinical markers  

Objective measures of weight was obtained for more than half of the study population under 

standardized condition. For the self-reported weights, the effect of social desirability bias as 
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underreporting may also have been minimized by being communicated per telephone. 

Additionally, all participants were instructed to complete biochemical markers fasting, and 

those recorded from medical journals were presumed drawn under similar conditions. Further, 

biochemical markers were selected as the most recent if not measured as a part of the study 

and results can be considered a vague reflection of true status during study participation.  

Unintended qualitative observations 

Despite the lack of scientific value of the presented observations, the impressions are 

nuancing to the findings in this study as they reflect some of the stories behind the reported 

intakes and dietary habits as well as portraying a rationale for need of tailored intervention in 

this specific group.  

5.2 Discussion of the results  

Adherence to Norwegian NFBDGs  

Nearly half of the study population reported intakes corresponding to low overall adherence 

in the first completion. Although not significantly so, this proportion was halved in the second 

completion. Mean total diet score pooled from two completions by eighteen participants was 

8.2 points. This corresponds to intermediate adherence, in which the scale ranges from 7 to 

13, thus the mean score was in the lower range. Indicative of a significant amount with low- 

rather than high adherence to FBDGs, supported by the variation of 2.9 points suggesting a 

large proportion with overall poor dietary habits and adherence to FBDGs. Both in overall 

adherence and adherence to single FBDGs, no differences between diagnostic groups were 

observed, the exception being adherence to the recommendation regarding margarine and oils.  

Further, at least one fourth of the study population had low adherence to eight single FBDGs 

in both completions of the form, in which the rest were mostly categorized as intermediately 

adherent. The largest proportions (<47%) of low adherence were seen in FBDG regarding 

nuts, processed meats, drinks with added sugars and foods rich in sugars and fats. These 

characteristics correspond to previous findings (124-126), and are associated with both 

obesity and other cardiometabolic risk factors such as the lipid profiles seen in this study.  

Conversely, ⁓40% were categorized as highly adherent to FBDG regarding margarine and 

oils, suggesting healthy choices of fats used for e.g. cooking. In this, a significant difference 
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was seen between diagnostic groups, possibly by chance as such differences were not seen in 

other FBDGs reflecting beneficial choices of dietary fat.  

 

Unexpectedly, we also found large proportions categorized as highly adherent to single 

FBDGs in both completions of the questionnaire. Over half of the study population were 

deemed highly adherent to FBDG regarding fish in the first completion, whereas this was true 

for level of adherence to recommendations for whole grains, low-fat dairy products and drinks 

with added sugars in the second completion. Further, a large proportion (⁓40%) reported 

usual intakes of fruits, berries as well as vegetables, corresponding to intermediate adherence 

to these FBDGs. These findings are contrary to what was hypothesized and to previous 

studies.  Nonetheless, most of these dietary habits are considered protective of CVDs (65) and 

high intakes of e.g. fish were reported by those concerned with having a healthy diet in the 

NORKOST 3 study (146). Similar concerns may be present in the current study population, 

yet social desirability bias cannot be ruled out when considering these findings.  

 

Although value of further comparisons is restricted, some points will be made with regards to 

dietary habits recorded in the NORKOST 3 report (146) as a measure of diet in the general 

Norwegian population; The current population reported higher intakes of foods rich in fats 

and sugars than what was reported of sweets and snacks by the general public (146). Further, 

a lower proportion in our study were highly adherent to FBDG regarding fruits and berries 

than in the NORKOST population (146). In the NORKOST study a smaller amount of juice 

was included when estimating intake adherence to this FBDG (146). Thus, an even larger 

disparity in consumption of fresh fruits and berries may be present. As fresh produce provide 

more fiber and greater satiety compared to juice, the current study population could benefit 

from increased consumptions to lower the risk of obesity.  

 

Regarding the recommendation of lowering intakes of red- and processed meats, both pooled 

median intakes and proportions with high adherence to these FBDGs were more similar to 

that of Norwegian males rather than females (146). However, the distribution of NORKOST 

individuals in intermediate- and low adherence is not defined, and it is therefore unclear 

whether or not a similarly large proportion of low adherence is present in Norwegian males 

and females, although the variance in the estimated mean (146) may indicate this.  
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This study was exploratory and small, and P-values < 0.05 indicate significant improvements 

in adherence to seven FBDGs between measuring points (table 4). As no intervention was 

provided, this could be explained by a phenomenon commonly seen in nutritional research, 

where being observed positively influences the studied behavior and suggest probable effects 

of intervention. Considering the small sample size, this finding may indicate an even stronger 

potential for dietary improvement.  

The Lifestyle Index  

Mean total lifestyle score was 2.5 when pooled from two completions of the questionnaire by 

eighteen participants. As expected based on the mean BMI of ⁓30 kg/m2 and large 

proportions of overall low- and intermediate adherence, this estimate was reduced by these 

components. The largest proportions of high adherence to the index components, were in 

those regarding alcohol and tobacco. In the latter and in contrast to that of alcohol, this was 

not reflected in the proportion of daily and occasional smokers, although not as severely as 

previously shown (122, 123), this was elevated as compared to the general Norwegian 

population (150). These disparities were greater in snus (151). A shift was also seen in 

proportion of individuals who reported being daily smokers and previous smokers, possibly 

due to miscategorization if not smoking cessation. 

 

Nearly half had low adherence (<75 min/week) to recommendation regarding physical 

activity in the first completion of the FFQ. The pooled median amount of physical activity 

was ⁓ 100 weekly minutes, corresponding to 15min/day and intermediate adherence. 

However, no conclusions can be drawn as the variance in this estimate was large.   

Macronutrient intake 

These results have low scientific value consequently of a small study sample and only one 

interview occasion, which is kept in mind in the discussion of these results. 

 

In the estimated  macronutrient intakes from 24h-recall interviews (appendix 8:supplementary 

table 2), consumptions of SFAs were  higher than recommended for cardiovascular health, 

similar to that reported in the general Norwegian population (146). This similarity was also 

seen for omega-3 and omega-6 fatty acids, as well dietary fiber (146), where consumptions 

were lower than recommended. Although these similarities to the general population were 
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unexpected, the intakes were not in line with recommendations as hypothesized. Further, this 

population is at increased risk for CVD and a lower threshold for e.g. saturated fatty acids 

may be more relevant than that of the general public (147).  

 

Surprisingly, estimates of added sugars were according to recommendation, as opposed to the  

NORKOST population (146). This was in contrast to the high proportion of low adherence to 

FBDG regarding foods rich in sugars and fats as well as that of drinks with added sugars as 

seen in DIGIKOST. The FFQ yielded presumed to yield better data quality, which may 

indicate higher actual intakes of added sugars than that reported through interviews. 

Moreover, the risk of social desirability bias can be assumed to be slightly lower in a self-

administered form compared to a face-to-face interview.  

 

The lowest day-to-day variation is seen for energy intakes (138) (p. 34-5). Both the simple 

estimate of energy requirement and the estimate using WHO equation with PAL 1.6 yielded 

caloric consumptions less than estimated requirements which over time would result in 

reduction of body weight. The difference calculated using a lower PAL with the WHO 

equation, estimated a median caloric consumption more line with our hypothesis and the 

elevated BMI in the study population. Additionally, the lower levels of physical activity and 

high amounts of time spent sedentary as reported through the FFQs could support the use of a 

lower PAL. Median energy intakes were also higher in the subset analyses of plausible 

reporters, in whom larger caloric overconsumption were seen as well. Nonetheless, these 

estimates are highly uncertain and should be further investigated by larger studies.  

Biochemistry and clinical measures 

With a mean BMI corresponding to obesity, this present study found a high proportion of 

individuals with BMI ≥25 kg/m2, of which half were obese. This is in line with findings from 

previous studies (108-110), and in spite of the high proportion of self-reported weight. In the 

case of underreporting biasing the data, results regarding body weight and BMI could be 

presumed to be of a greater severity. However, objective and subjective assessments of 

weight did not differ significantly neither within the first assessment nor between measuring 

points, suggesting a low degree of underreporting.  
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Although correlations between BMI and body fat percentage vary, the overall low 

engagement in both moderate and vigorous activity in the current study population can 

indicate BMI as an appropriate measure in this setting and underscore the value of this result. 

Additionally, observations by the investigator support the presumption of elevated BMI as a 

consequence of increased fat mass rather than lean mass. Thus, the large proportion of 

individuals with overweight and obesity found in this study population would expectedly be 

confirmed by more accurate measures of body composition in larger populations. 

 

In line with previous findings (112, 116), MetS was present in a high proportion of the studied 

population. This was especially true when assuming central obesity at BMI >30 kg/m2 using 

NCEP ATP III criteria. Further, all individuals with available measures had both TC, LDL-C 

and non-HDL-C levels above ESC/EAS recommendations for high risk individuals (51), 

whereas none were prescribed lipid lowering medication. This could indicate a higher demand 

for focus on psychiatric symptoms, lacking attention to somatic measures or expectations of 

low pharmaceutical adherence. Although supported by the lack of recent measures for 

multiple participants, these are only assumptions as this was not investigated further.  

Unintended qualitative observations  

Although highly uncertain due to lack of scientific value, a variety of nutrition related 

difficulties were noted; ranging from emotional binge eating to loss of appetite, from 

exclusion of all kinds of fish to drinking only sugary sodas. All of which underscore the need 

of tailored dietary treatment due to the plausible links to the SMI, e.g. through the 

environmental effects on risk of disease development, appetite increasing side effects from 

SGAs and occasions of binge eating due to emotional distress.   

5.3 Ethical considerations 

In research including vulnerable populations such as that in the current study, ethical issues 

must be taken into particular consideration. This study asked participants to share personal 

information on diet with an investigator they had not met before, in addition to being weighed 

on site. As several patients reported their post diagnosis weight gains as unfortunate, this may 

have resulted in discomfort to some individuals. However, many patients openly shared 

information on intake and eating habits as results of both medication and diagnosis, 
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illustrating their own dietary challenges. Additionally, participants commonly reported a 

perceived need of dietary treatment. The opportunity of communicating this as well as 

receiving dietary advice by a master student in Clinical Nutrition, was often presumed to be a 

benefit of participation.  

  

Further, the clinical evaluation of capability of informed consent was not recorded due to 

limitations in capacity as a consequence of the current covid-19 pandemic. Health personnel 

in psychiatric institutions have not only been under the same personal pressure as the entire 

population, the pandemic has also led to increased demands on psychiatric health care 

providing institutions (148). However, such evaluations should be documented and could 

have been recorded in medical journals. 

5.4 Future research  

Studies with a larger SMI population than the current should be carried out in the future, with 

multiple 24h recall interviews to estimate nutrient intakes based on more valid data. In such 

studies, more detailed data on anthropometry should be assessed if ethically possible. 

Bioelectrical Impedance Analyses (BIA) and Dual X-ray Absorptiometry (DXA) scans will 

provide more accurate data on distribution of body fat as a measure of CVD risk; however, 

the invasiveness of these methods should be considered. Waist circumference could be used 

as a less invasive, yet appropriate measure for central adiposity. Further, a questionnaire could 

be used to systematically study the weight history and the history of dietary behavior and 

physical activity over time. Additionally, a family history of eventual premature ASCVD 

would be helpful for risk estimation.  

 

To further investigate the need of a Clinical Nutritionist as an integrated part of the treatment 

course, future research should include qualitative measures on motivation on- , perceived 

barriers for- and need of dietary therapy in SMI patients as well as assessment of the extent- 

and quality of dietary advice given to this date should be conducted.  

 

The possible improvements in adherence to dietary guidelines seen in this study, suggest 

potential for beneficial modification of dietary habits. Future studies on dietary habits and 

other modifiable risk factors in SMI populations, should include dietary intervention. 

Implications of such studies would benefit from interventions being matched with standard 
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clinical procedures, with a high focus on interdisciplinary work. As dietary guidance in SMI 

populations should be tailored, diet therapy in such studies should focus on relevant and 

reasonable CVD risk reduction in each patient, preferably by highly qualified personnel such 

as Clinical Nutritionists. 

5.5 Clinical implications  

Results from this study suggest poor dietary habits in the studied population and although 

possibly comparable to the general population, the increased risk of CVD in SMI necessitates 

intervention to a larger extent. Furthermore, SMI individuals require tailored approaches and 

intensified follow up by highly qualified personnel. Clinical Nutritionist are educated in 

adjusting dietary advice with multiple concerns in mind, and are the only health care 

providers with approved knowledge to provide diet therapy in a clinical setting.  

SMI patients would also benefit from interdisciplinary collaboration including a clinical 

nutritionist. The possibility of conferring with personnel with such expertise would provide 

patients with answers and individual consultations if needed. Additionally, group educational 

programs tailored for SMI populations could be provided in clinics, enhancing dietary 

awareness in this group. 

In a population at high risk of CVDs an improvement in dietary habits could reduce the risk 

of future CVD events. The findings in this study underline the need for improvement in the 

diets of SMI individuals, which should be used in motivating already involved clinicians in 

supporting patients in lifestyle changes. The suggested potential for improvement found in 

this study should also be taken into consideration when dietary advice is requested.  

As of now, SMI patients’ main access to a clinical nutritionist is similar to that of the general 

population. In cases of present lifestyle related diseases, a referral to standard treatment 

courses may not benefit this population. Further, most clinical nutritionists lack experience 

with SMI groups and do not have psychiatric personnel available, which may contribute to 

poorer quality treatment or even rejection.  More standardized involvement of a clinical 

nutritionist in psychiatric institutions would consequently benefit SMI populations.  
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6 Conclusion 

This was an exploratory, cross-sectional study where dietary intake was assessed in detail in 

twenty-five adult SMI outpatients.  

In this study, we found a high proportion with low- and intermediate overall adherence to 

FBDGs whereas two individuals at the most reported dietary intakes according to 

recommendation. 

Further, with established associations to CVD risk, low adherence was especially prevalent in 

FBDGs regarding unsalted nuts, processed meats and foods rich in sugars and fats. A large 

proportion of individuals also reported high intakes of drinks with added sugars. Low intakes 

of vegetables were also seen. This was also true for fruits and berries in the first completion of 

the questionnaire, although more than double than what was reported in the second.  

Calculated nutrient intakes from one 24h recall interview were similar to what has been 

reported in the general population.  However, as confirmed by both clinical and biochemical 

markers, as well as low levels of engagement in physical activity and a high proportion of 

smokers, this SMI population was at high risk of CVDs and would benefit from particular 

attention to dietary habits.   
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Appendix 6. Supplementary table 1a 

Supplementary table 1a. Quantified intakes of foods (grams/day) within levels of adherence in both completions of the questionnaire  
 Median grams/day 

(25th, 75th percentile) 

 Low Intermediate High 

DK1 DK2 DK1 DK2 DK1 DK2 

Fruit, berries* 

 

76 

(3, 99) 

68 

(15, 110) 

187 

(155, 217) 

194 

(149, 221) 

373 

(299, 438) 

351 

(290, 449) 

Vegetables 

 

72 

(62, 94) 

72 

(52, 105) 

166 

(158, 234) 

200 

(161, 227) 

501 

(339, 766) 

385 

(338, 556) 

Whole grains 

Male  40, 15, 0‡ 30, 22‡ 66, 68, 76‡ 54, 63, 71‡ 

150 

(125, 173) 

179 

(118, 220) 

Female  0, 35 ‡ 0‡ 

46 

(42, 55) 59, 60, 58‡ 

84 

(71, 119) 

84 

(75, 91) 

Unsalted nuts 

BMI < 25 kg/m2 

 

0, 0, 0 ‡ 

 

0, 9‡ 
  

 

21‡ 

 

28‡ 

BMI ≥ 25 kg/m2 

0 

(0,1) 

0 

(0,9) 
 

13‡ 21‡ 
 

Fish 

 

0 

(0, 19) 

0 

(0, 15) 
28, 36‡ 

35 

(34.65, 35) 

92 

(71, 279) 

109 

(65, 251) 

Fatty fish 
0 

(0, 14) 

0 

(0, 8) 
28, 36‡ 

26 

(19, 35) 

82 

(48, 253) 

85 

(48, 131) 

Low-fat dairy products 

 

5 

(0, 20) 

0 

(0, 4) 

57 

(57, 75) 
57, 89‡ 

300 

(143, 764) 

303 

(300, 336) 

Red meats 

 

128 

(94, 146) 

110 

(79, 129) 

65 

(55, 67) 

57 

(46, 65) 

13 

(0, 24) 

5 

(0, 34) 

Processed meats 

 

65 

(29, 92) 

67 

(59, 92) 
 11, 16‡ 

0 

(0, 2) 

0 

(0, 0) 

Foods rich in sugars & fats 

 

82 

(42, 146) 

39 

(28, 158) 

15 

(14, 16) 
16‡ 

0 

(0, 3) 

0 

(0, 0) 

Drinks with added sugars 

 

263 

(57, 250) 

143 

(57, 293) 
  

0 

(0, 0) 

0 

(57, 143) 

DK1: n=23, DK2: n=19, pooled from DK1 and DK2: n=18  

*Including one glass à 200ml juice/day.. ‡Intakes per participant. In empty cells, no participants were categorized in level of adherence to respective FBDG. FBDG= Food 

based dietary guideline, DK= Digikost food frequency questionnaire, DK1=first completion, DK2=second completion
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Appendix 7. Supplementary table 1b : Quantified total intakes of foods (grams/day) pooled from both completions of the DIGIKOST-FFQ 

  

Supplementary table 1b. Quantified total intakes of foods (grams/day) pooled from both completions 

of the DIGIKOST-FFQ 

 Pooled Median grams/day 

(25th, 75th percentile) 

FBDG 
 

N=18x 2 

Fruits, berries * 162 

(124, 277) 

Vegetables 152 

(87, 260) 

Whole grains 66 

(62, 103) 

Unsalted nuts 0 

(0, 45) 

Fish 54 

(16, 94) 

Fatty fish 34 

(14, 80) 

Low fat dairy products 149 

(11, 255) 

Red meats 67 

(25, 80) 

Processed meats 54 

(12, 80) 

Foods rich in sugars & fats 35 

(15, 106) 

Drinks with added sugars  28 

(0.00, 143) 

Median intakes of foods relevant to FBDGs, pooled from both completions of the DIGIKOST FFQ in the eighteen individuals 

who completed both. *Including one glass à 200ml juice/day. FBDG=food based dietary guideline, FFQ=food frequency 

questionnaire 
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Appendix 8: Supplementary table 2 

Supplementary table 2. Median macronutrient intakes in overall study population and in diagnostic groups 

 

 

 

FBDG 

Median 

(25th, 75th percentile) 
P* 

Total  

(n=24) 

Schizophrenia/psychosis 

(n=11) 

Bipolar affective disorder 

(n=13) 

Total fat (E%) 

 

33.6 

(28.9, 39.3) 

 29.0 

(28.2, 41.4) 

35.0 

(33.0, 38.9) 
0.14 

SFA (E%) 
13.5 

(9.8, 15.1) 

13.4 

(5.6, 14.8) 

13.9 

(10.2, 17.0) 
0.34 

PUFA (E%) 
5.1 

(3.5, 8.10) 

4.7 

(3.9, 8.3) 

6.8 

(3.4, 8.2) 
0.98 

- Omega-3 

 

0.9 

(0.6, 1.6) 

1.0 

(0.5, 1.7) 

0.8 

(0.7, 1.3) 

0.62 

 

- Omega-6 
3.9 

(2.8, 6.4) 

3.3 

(2.8, 6.6) 

5.1 

(2.7, 6.5) 
0.66 

MUFA (E%) 
11.1 

(9.1, 14.0) 

9.8 

(8.2, 18.6) 

11.9 

(9.8, 13.9) 
0.28 

Carbohydrates (E%) 
44.7 

(36.0, 60.4) 

48.8 

(35.3, 53.3) 

44.7 

(37.9, 46.5) 
0.51 

Added sugars (E%) 
7.2 

(2.7, 13.3) 

8.9 

(2.7) 

6.9 

(0.0, 9.3) 
0.12 

Dietary fiber (g) 
21.2 

(15.6, 33.9) 

20.0 

(15.5, 33.4) 

22.7  

(15.7, 35.2) 
0.73 

Protein (E%) 
16.1 

(12.4, 18.7) 

17.1 

(13.1, 21.1) 

14.5 

(12.0, 18.4) 
0.28 

*P-value for statistical difference between diagnostic groups, tested by Mann Whitney U-test, significance level p<0.05.  

SFA=Saturated fatty acids, PUFA=polyunsaturated fatty acids, MUFA=monounsaturated fatty acids, E%= macronutrient contribution to total energy intake, g=grams 


