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A B S T R A C T   

Background: Due to increased cardiometabolic risks and premature mortality in people with severe mental illness 
(SMI), monitoring cardiometabolic health is considered essential. We aimed to analyse screening rates and 
prevalences of cardiometabolic risks in routine mental healthcare and its associations with patient and disease 
characteristics. 
Methods: We collected screening data in SMI from three mental healthcare institutions in the Netherlands, using 
most complete data on the five main metabolic syndrome (MetS) criteria (waist circumference, blood pressure, 
HDL-cholesterol, triglycerides, fasting blood glucose) within a 30-day timeframe in 2019/2020. We determined 
screened patients’ cardiometabolic risks and analysed associations with patient and disease characteristics using 
multiple logistic regression. 
Results: In 5037 patients, screening rates ranged from 28.8% (waist circumference) to 76.4% (fasting blood 
glucose) within 2019–2020, and 7.6% had a complete measurement of all five MetS criteria. Older patients, men 
and patients with psychotic disorders had higher odds of being screened. Without regarding medication use, risk 
prevalences ranged from 29.6% (fasting blood glucose) to 56.8% (blood pressure), and 48.6% had MetS. Gender 
and age were particularly associated with odds for individual risk factors. Cardiometabolic risk was present 
regardless of illness severity and did generally not differ substantially between diagnoses, in− /outpatients and 
institutions. 
Conclusions: Despite increased urgency and guideline development for cardiometabolic health in SMI last de
cades, screening rates are still low, and the MetS prevalence across screened patients is almost twice that of the 
general population. More intensive implementation strategies are needed to translate policies into action to 
improve cardiometabolic health in SMI.   

1. Introduction 

Approximately 1 % of the worldwide population lives with severe 
mental illness (SMI), which often includes schizophrenia, bipolar dis
order and major depression and is characterised by the substantial 
impact on a person’s daily life for a long period of time [1,2]. Patients 

with SMI have up to 15 years shorter life expectancy than the general 
population, largely caused by cardiometabolic diseases, such as car
diovascular diseases and type 2 diabetes [3–7]. The risk factors for these 
diseases, such as abdominal girth, blood pressure and cholesterol levels, 
are clustered in the metabolic syndrome (MetS) [8]. A previous large 
meta-analysis found a prevalence of MetS in patients with SMI of 32.6% 
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[9]. Specifically, they found that 33.4% of patients with schizophrenia, 
31.7% of patients with bipolar disorder and 31.3% of patients with 
major depressive disorder met the criteria for MetS. The relative risk of 
having MetS was significantly higher for all these specific diagnoses than 
in age-matched control groups [9]. More recent cohort studies in the 
Netherlands even found prevalences of MetS of >50% in patients with a 
psychotic disorder [10] and 69% in inpatients with SMI [11], which is 
much higher than the general population (28.8%) [12]. 

Behind this increased cardiometabolic risk is a variety of factors [7]. 
Besides genetic and biological vulnerabilities or dysregulations, lifestyle 
behaviour (i.e., sedentary lifestyle, smoking, an unhealthier diet and 
sleep) [7,13–15]. Additionally, most patients with SMI use psychotropic 
medication, which can have negative side effects such as a higher risk of 
weight gain and metabolic disturbances [9,16]. These factors also 
interact, such as links between dietary intake, microbiome, inflamma
tion and MetS factors that are increasingly becoming clear and are also 
associated with worse mental health, in addition to physical health [7]. 
Physical healthcare is also less accessible for patients with SMI (i.e. 
caused by difficulties in reporting physical symptoms, overshadowing of 
physical health by mental disorders) [7], and if they have access to 
healthcare, they are less often examined or treated for physical com
plaints [17]. During the COVID-19 pandemic, providing good care for 
patients with SMI has become even more difficult because measures (e. 
g., social distancing, telepsychiatry instead of face-to-face) hindered 
physical examination [18,19]. Moreover, although important, mental 
health professionals do not always have sufficient skills and protocols for 
preventing or treating cardiometabolic risk factors in treating patients 
with SMI [20,21]. 

Due to the increased cardiometabolic risk in patients with SMI, it has 
recently often been emphasised that it is important to monitor the 
physical health of patients with SMI and provide adequate treatment if 
needed [4,22–24]. According to the multidisciplinary guideline in the 
Netherlands, every patient with SMI should be screened for physical 
health problems (including physical examination and blood tests) at 
least when prescribed antipsychotics and after that annually [25]. 
However, studies in the past have shown that these guidelines were not 
followed properly in routine mental healthcare and that car
diometabolic risk factors were underdiagnosed and undertreated in 
patients with SMI, not only in the Netherlands [10,21,24,26–31]. This is 
worrying because if (risk factors for) physical diseases are not identified, 
no appropriate interventions can be provided to prevent or treat health 
issues, such as switching medication or offering lifestyle interventions 
[7]. This is stressed by the fact that the life expectancy of patients with 
SMI has not substantially improved in recent years [4,6,21,23,32]. 
There is limited recent knowledge on whether screening, detecting and 
treating cardiometabolic risk factors are sufficiently implemented in 
routine healthcare of patients with SMI in the Netherlands, including 
their physical health status. Also, previous studies often focused on 
patients who use antipsychotic medication (e.g. schizophrenia and 
related psychotic disorders), while there is evidence that car
diometabolic risk occurs in a range of other diagnoses and psychotropic 
medications [7]. Therefore, we aimed to analyse the extent to which 
screening is regularly done in routine mental healthcare, the prevalence 
of cardiometabolic risk factors and associations with patient and disease 
characteristics in SMI. 

2. Methods 

2.1. Study design and population 

In this multicenter retrospective cross-sectional study, data were 
collected from electronic patient records of patients with a mental dis
order treated in specialised mental healthcare institutions in the 
Netherlands. The exact operationalisation of SMI can be inconclusive 
across countries and studies. Therefore, all patients treated in 2019 and 
2020 in non-acute inpatient facilities or Flexible Assertive Community 

Treatment (FACT) were included, a setting which in the Netherlands 
mainly includes patients with SMI [33]. 

2.2. Procedure 

Firstly, institutions affiliated with the special interest group’ Lifestyle 
and Physical Health’ (n = 7) were approached to participate in the study 
[34]. The data managers of the institutions that participated were asked 
to collect data (patient, disease and metabolic health characteristics) 
from the electronic patient records. Although patients should be 
screened annually [25], we included screenings performed between 
January 1st, 2019 and December 31st, as the COVID-19 pandemic may 
have hindered regular screening in 2020. To obtain the most compre
hensive and representative data, we used the most complete set of car
diometabolic screening data according to MetS criteria (see the next 
paragraph) within a 30-day time frame for each patient. The data were 
anonymised and encrypted by the institutions’ data managers. After 
sending the anonymised data to the researchers, the description key was 
removed from the institutions’ system to guarantee anonymisation. The 
researchers merged the different institutions’ datasets into a combined 
database. To prevent bias and guarantee no public disclosure of in
stitutions screening performance, institutions were labelled (i.e., ‘insti
tution A’, ‘institution B’, etc.), and specified organisation results were 
available to the relevant organisation upon request. Lastly, the partici
pating institutions completed a self-developed questionnaire to gain 
insight into institutions’ policies regarding monitoring cardiometabolic 
health. The study was approved by the Medical Ethical Committee of 
Isala clinics Zwolle, the Netherlands (no. 210609) and the included in
stitutions’ responsible scientific research committees. 

2.3. Outcomes 

2.3.1. Cardiometabolic risk factors 
The assessments of the following cardiometabolic risk factors ac

cording to the harmonised definition of MetS [8] were provided for each 
patient if determined: 1) waist circumference ≥ 102/ ≥88 cm (men/ 
women); 2) blood pressure ≥ 130/85 mmHg (systolic/diastolic); 3) 
HDL-cholesterol <1.0/<1.3 mmol/l (men/women); 4) triglycerides 
≥1.7 mmol/l; 5) fasting glucose ≥5.6 mmol/l. Retrieving information 
about medication use accurately across all settings was not feasible. 
Therefore, this study focused on the measured values of the five risk 
factors only. To determine the prevalence of MetS, only the patients of 
whom all five criteria were available were included. Patients were 
required to meet ≥3 of the five cardiometabolic risk factors to meet MetS 
[8]. As potentially a limited number of patients were assessed on all five 
cardiometabolic risk factors, the assessment of MetS potentially lacks 
representativeness for this sample. Therefore, we also assessed how 
many patients with incomplete assessments (i.e. 3 or 4) of car
diometabolic risk factors are ‘at risk of developing MetS’ indicated by 
meeting ≥2 criteria. 

2.3.2. Patient and disease characteristics 
The participating institutions provided the following information for 

each patient: gender; age; most recent primary diagnosis according to 
the DSM-5 criteria [35]; treatment duration in months (i.e. first regis
tration date in the institution minus the last possible date of the study 
period or the most recent date of discharge); divided in short-term (<24 
months) and long-term (≥24 months) treatment [36] and treatment 
setting (i.e. in/outpatient). The disease severity was also provided, 
assessed via the Health of the Nation Outcomes Scale (HoNOS, or 
HoNOS-65+ for patients aged ≥65 years). HoNOS is a 12-items vali
dated and reliable questionnaire measuring behavioural problems, 
impairment, symptoms and social problems. Each item scored from 
0 (no problems) to 4 (very severe problems), with a total HoNOS score 
ranging from 0 to 48 [37,38]. 
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2.3.3. Institutions’ policies regarding monitoring cardiometabolic health 
The participating institutions completed a self-developed question

naire to gain insight into the nature and structures of their organisation 
and metabolic health monitoring (e.g. the population they treat and 
current policies and procedures regarding physical health monitoring, 
see supplementary material A for the questionnaire’s content). The 
questionnaire aimed to gain more insight into institutions’ application of 
somatic screening and lifestyle in their daily treatment of people with 
SMI. 

2.4. Data analyses 

Data analyses were performed using SPSS version 26.0. Continuous 
variables were reported using mean and standard deviation (SD) and 
categorical variables by frequency (n) and percentage (%). The 
normality of continuous values was examined using frequency histo
grams and comparing means with medians. In the absence of normal 
distributions, the medians with interquartile ranges were reported. The 
linearity of continuous variables was examined by scatter plots and Box- 
Tidwell tests. If a non-linear distribution of a variable towards the 
dependent variable was found, the variable was added as quartiles, with 
the first quartile as reference [39]. Odds ratios (ORs) from multivariable 
logistic regression analyses were used to assess potential differences in 
patient and disease characteristics (i.e., gender, age, type of diagnosis, 
inpatient treatment, severity of disease and type of mental health care 
institution) between patients who are screened and patients that were 
not screened. Similarly, if measured, potential differences in patient and 
disease characteristics and the presence or absence of cardiometabolic 
risk according to MetS criteria were determined. Correlation coefficients 
and collinearity statistics (variance inflation factor and tolerance values) 
were used to test for multicollinearity. Furthermore, subanalyses were 
performed for patients with SMI, for whom regular screening according 
to guidelines can at least be expected, defined as patients with psychotic 
disorders and/or bipolar disorders who have been in treatment for at 
least two years [25,36,40]. Chi-square analyses were used to analyse 
potential differences in the degree of screening on all five criteria of 
MetS between these patients for whom regular screening could be at 
least expected and other patients. 

3. Results 

Eventually, three out of the seven institutions could provide data and 
descriptions of institutions’ policies regarding monitoring car
diometabolic health within the study period (labelled as institutions A to 
C). One institution only provided the policy description. The other in
stitutions could not deliver data due to time constraints and difficulties 
with recording and retrieving physical health data. The participants 
were treated within a university medical centre, a large specialised 
mental healthcare institute or a psychiatric forensic facility. 

The data included 5037 eligible patients, whose characteristics are 
presented in Table 1. The mean age was 48 years (range 15 to 97), and 
54.4% were men. The median treatment duration was 102 months 
(range 0 to 708 months). The largest group of included patients was 
diagnosed with ‘schizophrenia spectrum or other psychotic disorders’ 
(32.8%). 

3.1. Screening for cardiometabolic risk factors 

As presented in Table 1, there were large variations in the degree to 
which the five cardiometabolic risk factors of MetS were determined. 
The most frequently determined risk factor in patients’ most complete 
screening in 2019 or 2020 was fasting blood glucose, with a screening 
rate of 76.4% (n = 3847), and the least frequently determined risk factor 
was waist circumference, with a screening rate of 28.8% (n = 1452). 

In total, 381 patients (7.6%) had all five criteria of MetS determined 
within a 30-day time frame in 2019 or 2020. Patients for whom regular 

screening could be at least expected according to guidelines (psychotic 
or bipolar disorder with ≥2 years treatment) were more often screened 
on all five MetS criteria compared to other patients (n = 247 of 1810 
(13.6%) vs. n = 134 of 3227 (4.2%) respectively) (x2(1): 149.49 p <
0.001). As shown in Table 2, the criteria of MetS were also less often 
determined in almost all patients with diagnoses other than 

Table 1 
Patient, disease and mental health characteristics of the included patients (n =
5037).a   

Data available 

Outcome (scale) Mean/ 
n 

(SD/ 
%) 

n (%) 

Patient characteristics     
Men, n (%) 2738 (54.4) 5037 (100) 
Age, years 48.2 (16.9) 5035 (99.9) 

Disease characteristics 
Inpatients, n (%) 

3946 (78.3) 5037 (100) 

Treatment duration (months), median 
(25th, 75th percentiles)b 

102 (20, 
216) 

4802 (95.3) 

Severity of disease (HoNOS (scale 
0–48))c 

14.6 (7.4) 2976 (59.1) 

Primary diagnosis, n (%):   5037 (100) 
Schizophrenia spectrum and other 

psychotic disorders 
1650 (32.8)   

Substance-related and addictive 
disorders 

992 (19.7)   

Depressive disorders 630 (12.5)   
Bipolar and related disorders 505 (10.0)   
Personality disorders 408 (8.1)   
Neurodevelopmental disorders 231 (4.6)   
Neurocognitive disorders 177 (3.5)   
Trauma- and stressor-related disorders 116 (2.3)   
Anxiety disorders 101 (2.0)   
Obsessive-compulsive and related 

disorders 
56 (1.1)   

Other mental disorders 44 (0.9)   
Dissociative disorders 28 (0.6)   
Physical health symptom and related 

disorders 
30 (0.6)   

Eating disorders 12 (0.2)   
Disruptive, impulse-control and 

conduct disorder 
12 (0.2)   

Other conditions that may be a focus of 
clinical attention 

11 (0.2)   

Psychological disorder due to another 
medical condition 

7 (0.1)   

Patients with Severe Mental Illnessd 1810 (35.9) 5037 (100) 
Metabolic Health:     

Body weight (kg) 79.1 (19.8) 2964 (58.8) 
Body Mass Index (BMI) (kg/m2) 25.9 (6.1) 1253 (24.9) 

MetS criteria met:     
Waist circumference (men: ≥102 or 
women: ≥88 cm)e, n (%) 

660 (45.5) 1452 (28.8) 

Blood pressure (systolic: ≥130 and/or 
diastolic: ≥85 mmHg)e, n (%) 

1960 (56.8) 3453 (68.6) 

HDL-cholesterol (men: <1.0 mmol/l or 
women: <1.3 mmol/l)e, n (%) 

823 (42.3) 1944 (38.6) 

Triglycerides (≥1.7 mmol/l)e, n (%) 715 (36.7) 1949 (38.7) 
Fasting blood glucose (≥5.6 mmol/l)e, n 
(%) 

1489 (29.6) 3847 (76.4) 

MetS (≥3 of the 5 criteria met when all 5 
determined)e, n (%) 

185 (48.6) 381 (7.6) 

HDL: high-density lipoprotein; SD: standard deviation; MetS: metabolic 
syndrome. 

a Values are in mean (SD), unless mentioned otherwise. 
b Treatment duration: the first registration date in the institution minus the 

last possible date of the study period or the most recent date of discharge. 
c HoNOS: Health of the Nation Outcomes Scale or HONOS-65+ for patients 

≥65 years [37,38]. 
d Patients with psychotic disorders and/or bipolar disorders, who have been in 

treatment for at least 2 years. 
e Criteria according to Alberti et al. [8], but relevant medication use was not 

taken into account for this. 
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Table 2 
Associations between patient or disease characteristics and cardiometabolic risk factors of MetS screened.a  

Patient and disease characteristics Waist circumference (N =
1452) 

Blood pressure (N = 3453) HDL-cholesterol (N =
1944) 

Triglycerides (N = 1949) Fasting blood glucose (N =
3847) 

All five risk factors screened (N =
381) 

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Gender (men) 1.44 (1.19–1.75)** 1.00 (0.81–1.24) 1.38 (1.15–1.64)** 1.38 (1.16–1.64)** 1.14 (0.94–1.38) 1.63 (1.23–2.17)** 
Ageb, c             

Q2 (36–48 years) 1.10 (0.85–1.43) 0.99 (0.75–1.31) 1.39 (1.10–1.77)* 1.38 (1.09–1.75)* 1.24 (0.95–1.60) 1.46 (0.99–2.16) 
Q3 (49–60 years) 1.24 (0.96–1.61) 1.08 (0.81–1.44) 1.67 (1.31–2.13)** 1.67 (1.31–2.13)** 1.20 (0.92–1.56) 2.10 (1.44–2.06)** 
Q4 (61–97 years) 0.58 (0.45–0.76)** 1.94 (1.42–2.64)** 1.35 (1.06–1.73)* 1.34 (1.04–1.72)* 1.12 (0.85–1.46) 1.39 (0.93–2.08) 

Diagnosisd             

Substance-related/addictive disorders 6.67 (5.21–8.55)** 5.94 (4.04–8.73)** 0.13 (0.10–0.16)** 0.13 (0.10–0.17)** 1.12 (0.85–1.48) 0.26 (0.18–0.37)** 
Depressive disorders 0.36 (0.24–0.53)** 1.00 (0.70–1.43) 0.29 (0.21–0.38)** 0.28 (0.21–0.38)** 0.66 (0.48–0.90)* 0.17 (0.08–0.33)** 
Bipolar disorders 1.07 (0.79–1.47) 1.33 (0.93–1.90) 0.66 (0.50–0.87)* 0.65 (0.49–0.87)* 1.14 (0.80–1.61) 0.88 (0.58–1.32) 
Personality disorders 0.66 (0.45–0.99)* 0.79 (0.54–1.15) 0.37 (0.26–0.51)** 0.37 (0.26–0.51)** 0.73 (0.51–1.03) 0.25 (0.11–0.54)** 
Other mental disorders 0.63 (0.47–0.84)* 1.00 (0.74–1.35) 0.36 (0.28–0.46)** 0.35 (0.27–0.45)** 0.71 (0.54–0.93)* 0.29 (0.18–0.47)** 

Inpatient treatment 0.22 (0.17–0.30)** 0.07 (0.05–0.09)** 2.93 (2.37–3.64)** 2.94 (2.37–3.64)** 0.34 (0.27–0.42)** 0.11 (0.06–0.20)** 
Severity of diseasee,f 1.02 (1.01–1.03)* 1.01 (1.00–1.03) 1.00 (0.99–1.02) 1.00 (0.99–1.02) 0.99 (0.99–1.01) 1.01 (1.00–1.03) 
Mental health institutiong 

Institution B 
Institution C             

0.03 (0.01–0.25)** 4.2⋅108 (0.00 - >4.2⋅108) 9.09 (4.86–17.0)** 10.1 (5.31–19.2)** 0.81 (0.44–1.47) 0.13 (0.02–0.96)* 
0.12 (0.04–0.36)** 1.42 (0.81–2.49) 0.24 (0.13–0.43)** 0.24 (0.13–0.42)* 0.09 (0.05–0.18)** 0.84 (0.11–6.65) 

Note: Significant results (p < 0.05) are shown in bold. HDL: high-density lipoprotein; OR: odds ratio; 95% CI: 95% confidence interval; Q = Quartile; MetS: metabolic syndrome. 
a Criteria according to Alberti et al. [8], but the use relevant medication was not taken into account for this. 
b Reference group: Q1 (17–35 years). 
c Missing value: n = 2, due to missing information in patient files. 
d Reference group: ‘schizophrenia spectrum disorder’. 
e Assessed by HoNOS (Health of the Nation Outcomes Scale) or HONOS-65+ for patients older than 65 years [37,38]. 
f Missing values: n = 2061, due to missing information in patient files. 
g Reference group: ‘Institution A’. 
* p < 0.05. 
** p < 0.001. 
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Table 3 
Associations between patient or disease characteristics and cardiometabolic risk factors above threshold or MetS a  

Patient and disease 
characteristics 

Waist circumference (N = 1452) Blood pressure (N = 3453) HDL-cholesterol (N = 1944) Triglycerides (N = 1949) Fasting blood glucose (N = 3847) MetS (N = 381) 

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Gender (men) 0.42 (0.32–0.56)** 1.35 (1.12–1.62)* 0.54 (0.42–0.70)** 1.52 (1.17–1.97)* 0.99 (0.82–1.19) 0.92 (0.54–1.60) 
Ageb, c             

Q2 (36–48 years) 3.13 (2.14–4.59)** 1.13 (0.87–1.46) 0.95 (0.68–1.32) 1.88 (1.33–2.66)** 2.30 (1.74–3.04)** 1.82 (0.85–3.88) 
Q3 (49–60 years) 3.44 (2.35–5.02)** 1.48 (1.14–1.91)* 0.77 (0.54–1.08) 1.44 (1.01–2.05)* 4.14 (3.13–5.46)** 0.98 (0.47–2.03) 
Q4 (61–97 years) 3.20 (2.11–4.84)** 2.02 (1.56–2.61)** 0.59 (0.41–0.86)* 1.17 (0.79–1.74) 4.59 (3.46–6.08)** 1.87 (0.85–4.08) 

Diagnosisd             

Substance-related/ 
addictive disorders 

0.44 (0.32–0.61)** 1.14 (0.91–1.44) 0.73 (0.45–1.19) 0.67 (0.41–1.10) 0.76 (0.60–0.97)* 0.53 (0.26–1.09) 

Depressive 
disorders 

1.18 (0.55–2.53) 1.14 (0.82–1.58) 0.69 (0.44–1.09) 1.07 (0.68–1.69) 0.65 0.47–0.89)* 2.02 (0.48–8.40) 

Bipolar disorders 1.37 (0.79–2.37) 1.11 (0.79–1.55) 1.01 (0.69–1.49) 1.26 (0.95–1.87) 0.60 (0.43–0.83)* 0.99 (0.47–2.09) 
Personality 
disorders 

0.82 (0.40–1.70) 1.05 (0.69–1.60) 0.58 (0.35–0.97)* 1.47 (0.89–2.43) 0.76 (0.52–1.12) 1.39 (0.39–6.73) 

Other mental 
disorders 

0.47 (0.29–0.80)* 1.02 (0.76–1.37) 0.65 0.44–0.95)* 0.75 (0.50–1.11) 0.71 (0.53–0.94)* 0.34 (0.12–0.95)* 

Inpatient treatment 1.38 (0.78–2.43) 1.77 (1.19–2.64)* 1.07 (0.80–1.41) 1.19 (0.90–1.59) 1.05 (0.81–1.36) 1.59 (0.43–5.86) 
Severity of diseasee,f 1.01 (0.99–1.03) 1.00 (0.99–1.01) 1.01 (0.99–1.02) 0.99 (0.98–1.01) 1.00 (0.99–1.01) 0.99 (0.96–1.03) 
Mental health 

institutiong 

Institution B 
Institution C             

0.00 (0.00–0.00) 0.72 (0.43–1.21) 0.65 (0.34–1.22) 1.08 (0.58–2.00) 1.28 (0.70–2.34) 0.00 (0.00–0.00) 
0.38 (0.03–4.25) 0.66 (0.29–1.54) 0.64 (0.23–1.74) 1.33 (0.51–3.44) 3.22 (0.88–11.81) 0.00 (0.00–0.00) 

Note: Significant results (p < 0.05) are shown in bold. HDL: high-density lipoprotein; OR: odds ratio; 95% CI: 95% confidence interval; Q = Quartile; MetS: metabolic syndrome. 
a Criteria according to Alberti et al. [8], but the use relevant medication was not taken into account for this. 
b Reference group: Q1 (17–35 years). 
c Missing value: n = 2, due to missing information in patient files. 
d Reference group: ‘schizophrenia spectrum disorder’. 
e Assessed by HoNOS (Health of the Nation Outcomes Scale) or HONOS-65+ for patients older than 65 years [37,38]. 
f Missing values: n = 2061, due to missing information in patient files. 
g Reference group: ‘Institution A’. 
* p < 0.05. 
** p < 0.001. 
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schizophrenia spectrum or other psychotic disorders. 
Age was categorised in quartiles as it was not linearly distributed 

towards the cardiometabolic risk factors. Older patients were more often 
screened for cardiometabolic risk factors than younger patients, 
particularly for HDL cholesterol and triglycerides. Furthermore, patients 
with schizophrenia spectrum disorder were more often screened on the 
cardiometabolic risk factors than patients with any other mental disor
der, except for patients with bipolar disorders, specifically HDL- 
cholesterol and triglycerides. Thereby, patients within inpatient treat
ment were less often screened for cardiometabolic risk factors than pa
tients in outpatient treatment, and men were more often screened for the 
cardiometabolic risk factors than women. Triglyceride and HDL- 
cholesterol have higher odds of being determined in Institution B than 
Institutions A and C. Waist circumference has lower odds of being 
determined in Institutions B and C than in Institution A. 

3.2. Prevalence of cardiometabolic risk factors 

If measured, cardiometabolic risk factors were above the threshold in 
29.6% (fasting blood glucose) to 56.8% (blood pressure) of patients 
(Table 3). In patients of whom all five criteria of MetS were screened (N 
= 381), 48.6% (n = 185) could be diagnosed with MetS without regard 
to medication use. If we consider the group who have been screened for 
at least 3 of the risk factors (n = 2631, 52,2%, see Fig. 1), we see that 
47.9% met ≥2 criteria (20.5% two criteria vs. 27.4% ≥3 criteria). 

Age was not linearly distributed towards the cardiometabolic risk 
factors and was therefore categorised in quartiles. As shown in Table 3, 
men less often met the criteria for waist circumference or high-density 
lipoprotein (HDL) cholesterol and more often met the criteria for 
blood pressure or triglycerides than women. Older patients (Q2-Q4, 
36–97 years) were significantly more likely to meet the waist circum
ference or fasting blood glucose criteria than younger patients (Q1, 
17–35 years). There were no significant associations between the 
severity of the disease and meeting the criteria of the cardiometabolic 
risk factors. Except for the diagnosis’ other mental disorder’, the odds 
for MetS did not significantly differ for diagnostic classifications. Car
diometabolic risks did not differ between mental health institutions. 
Treatment duration could not be included in the multivariable logistic 
regression because one institution had no data. However, single variable 
logistic regression with treatment duration with data from two in
stitutions showed only lower odds of meeting triglycerides criteria for 
people with a treatment duration ≥24 months (OR: 0.44; 95% CI 
(0.28–0.68) p < 0.001). 

3.3. Institutions’ policies regarding monitoring cardiometabolic health 

As can be seen in supplementary material A, there were differences in 
policies between institutions, such as the components to screen (e.g. 
lifestyle factors or specific blood tests), the screening protocol used (e.g. 
somatic mini screen, or ‘protocol somatic screening’) and the targeted 
population (e.g. every patient during intake or admission to clinical 
treatment, or when starting psychotropic medication). Three in
stitutions have a single electronic patient system to record the screening, 
and one has separate systems. Three institutions indicated that there are 
reasons not to screen patients, especially when patients feel uncom
fortable with certain parts of the screening. All institutions indicated 
that physical health screening needs to be repeated at least annually and 
that there are programs for lifestyle improvement. 

4. Discussion 

To our knowledge, this is one of the first multicenter studies that 
analysed screening prevalence and severity of cardiometabolic risk in a 
large group of patients with SMI in everyday mental healthcare within 
non-acute inpatient or FACT facilities. 

We found that patients with SMI are still insufficiently screened these 
days. In only 7.6% of patients, all five MetS criteria were determined in 
their most complete screening in a 30-day time frame in 2019 or 2020. 
Meanwhile, according to the guidelines and protocols of participating 
institutions (Appendix A), all patients with SMI should be screened for 
cardiometabolic risk factors at least annually [25,40]. Even considering 
that the screening rate was almost twice as high (13.6%) in patients for 
whom screening was at least expected (psychotic or bipolar disorder 
and ≥ 2 years treatment), this was still relatively low. Similar smaller 
studies in inpatient settings also found low cardiometabolic screening 
rates in patients with SMI compared to the guidelines [21,28–31]. 

Without regarding medication use, risk prevalence ranged from 
29.6% (fasting blood glucose) to 56.8% (blood pressure), and 48.6% of 
participants with complete assessments had MetS. When looking at the 
group of patients with at least three criteria measured, MetS was already 
present in 20.5% (i.e., all 3 met MetS criteria), and 27.4% were at high 
risk to be diagnosed with MetS when completely screened (i.e., already 
met two criteria). This total (47.9%) is close to the prevalence found in 
the smaller group with complete assessment, suggesting that this prev
alence is relatively representative and not over- or underestimated due 
to a selective target group with complete assessments. These prevalences 
are almost twice the prevalence of MetS in the general population in the 
Netherlands (28.8%, aged 30–70 years) [12], and in recent decades 
there has been little to no improvement in cardiometabolic risks of 
people with SMI [41]. Our findings align with previous studies that 
showed an increased incidence of cardiometabolic risk factors and MetS 
in people with SMI compared to the average population 
[9,10,12,13,28,42–44]. 

Our findings might even be underestimating the severity of the 
current situation of cardiometabolic screening and risk in mental 
healthcare. Firstly, according to the definition of MetS, criteria are also 
met when relevant medication is used. However, we could not include 
medication use in this study, which most likely resulted in under
estimating patients meeting criteria [8]. Secondly, due to the COVID-19 
pandemic, we used a 2-year period to control for the potential influence 
of the decreased number of physical examinations in healthcare settings 
during the pandemic, while patients should be screened annually ac
cording to the guidelines [25,40]. Thirdly, we used the assessments of 
the 30-day period in which the most complete set of measurements was 
performed for each patient. However, these assessments were not al
ways jointly performed in structured cardiometabolic screening all at 
once (i.e., risk factors could have been screened individually for other 
purposes). This is confirmed by the result that some measurements have 
been determined substantially more frequently than others (e.g. fasting 
blood glucose), while in structured screening, they normally would be 

Fig. 1. Number of criteria a met when ≥3 criteria were determined (n = 2631; 
52.5% of total). 
a. Criteria according to Alberti et al. [8], but relevant medication use was not 
taken into account for this. 
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measured and reported jointly, leading to treatment advice, according to 
screening guidelines. In addition, this is a study in the Netherlands, 
where somatic screening is in most cases paid for by the health insurance 
when a patient is in treatment, while there are also countries where 
somatic health care has to be paid for by the patient and the screening 
numbers may be even lower will be. Lastly, our study found that 45.6% 
of patients had an elevated waist circumference using the less strict 
criteria (men: ≥102 cm or women: ≥88 cm) versus 64.9% using the 
stricter criteria (men: ≥94 cm or women: ≥80 cm) which are already 
associated with increased cardiometabolic risk [8,45]. Therefore, using 
the less strict criteria may also have underestimated the prevalence of 
MetS. For example, a study of 2019 in the Netherlands that also 
considered medication use and used these lower thresholds for waist 
circumference found a percentage of MetS of 69% in patients with SMI 
[11]. 

On the other hand, prevalences of cardiometabolic risk factors may 
be biased by clinical judgements by the patient’s physician/practitioner, 
as screening may not have been done because they did not indicate its 
need based on their observations, despite guidelines. This could have led 
to an overrepresentation of patients with clear suspected car
diometabolic problems (i.e. being overweight) among screened patients 
and, thereby, an overestimation of cardiometabolic risk factors for the 
whole population. 

Regarding associations with patient and disease characteristics, 
there were some differences between institutions and in/outpatients in 
the screening rate. This may be because some screening elements are 
more implemented in some institutions. Hospitals may have a more 
approachable infrastructure and clear agreements to perform some 
measurements by routine [46]. Even though mental healthcare in
stitutions’ screening protocol had no difference in screening for male 
patients or ages, men and elderly patients were screened more often for 
most cardiometabolic risk factors. However, men have the same odds for 
cardiometabolic syndrome and smaller odds for HDL cholesterol and 
waist circumference than women, suggesting that women should be 
screened equally often. Elderly patients might be screened more 
frequently because of having pre-existing cardiovascular diseases 
because the risk increases with age, for which they need to be screened. 
In addition, our research showed that cardiometabolic risk factors are 
present across a wide variety of diagnostic classifications (i.e. psychotic 
disorders, depressive disorders, anxiety disorders). However, screening 
prevalence was higher in schizophrenia spectrum disorders and bipolar 
disorders than in other mental health problems (i.e., substance use 
disorders, personality disorders, depressive disorders and other mental 
disorders), whereas the prevalence of cardiometabolic risk factors is 
equally present after being screened. This corresponds with the fact that 
people with mental illness all have up to two times higher risk of car
diometabolic health problems than the general population, regardless of 
diagnosis [7]. Accordingly, it is suggested that all people with SMI 
should be included in the cardiometabolic screening protocol instead of 
primarily people diagnosed with a psychotic disorder [25,40]. 

Furthermore, cardiometabolic risk was independent of treatment 
institutions and settings, suggesting that improvement is needed in 
various treatment locations [7]. Lastly, elderly patients were more often 
at higher cardiometabolic risk. Screening and monitoring should be 
started at a younger age to reduce this risk in older age, as prevention is 
better than cure. 

4.1. Strength and limitations 

Our study provided new findings on the recent situation of car
diometabolic health in patients with SMI, proving that the current 
implementation of screening and treatment of cardiometabolic risk 
factors in patients with SMI is insufficient. Our study had many patients 
from various mental health institutions, and in addition to data, ques
tionnaires were used for an optimal representation of the car
diometabolic health situation. 

There were some limitations in our study. Firstly, some factors may 
underestimate or overestimate the results, as previously mentioned. 
Thereby, due to the COVID-19 pandemic, findings may not exactly 
correspond to situations without a pandemic. Furthermore, most in
stitutions did not note surveyed lifestyle factors that may also pose a risk 
for poorer cardiometabolic health (i.e., smoking, dietary pattern and 
physical activity); therefore, this data could not be included in this 
study. In addition, little can be said about how often the individual risk 
factors were determined because they may be measured apart from the 
selected 30-day period. Because of the indistinct classification of SMI, 
only sub-analysis was performed for patients for whom regular 
screening according to guidelines was at least expected (psychotic or 
bipolar disorder and ≥ 2 years of treatment). The actual definition of 
patients with SMI is more extensive; all these patients should be 
screened annually. Lastly, we mainly analysed relative differences be
tween subgroups, and little can be said about absolute values within 
subgroups. 

4.2. Implications for clinical practice 

The relatively low prevalence of cardiometabolic screening in mental 
health care settings and the relatively high percentage of patients still 
meeting MetS indicates structural challenges in implementing both 
cardiometabolic screening and interventions targeting improving 
physical health and lifestyle within mental health care settings. The low 
screening rates may indicate that existing guidelines do not align with 
feasibility and/or clinical judgements in routine mental healthcare. 
Consequently, this could affect how data is collected and stored and can 
be used easily in treating patients and improving healthcare on both 
individual and organisation levels. This is also reflected in the experi
enced barriers in collecting data in various institutions (4 out of 7) in our 
study, which hinder mental healthcare professionals and organisations 
in implementing current guidelines and protocols and treating risk 
factors in routine mental healthcare. Our study highlights that despite 
the increased attention paid to cardiometabolic health in recent years, 
there is still insufficient screening. It emphasises that there is a real need 
to find effective strategies to enhance implementation success and 
improve healthcare standards [10]. Further research should focus on 
whether current guidelines align with what is needed in practice to 
improve the cardiometabolic health of patients with SMI. One can 
consider, for example, implementing more accessible screening com
ponents or facilities [20,47,48], quality improvement interventions such 
as introducing standard order sets [21,30,31] or predicting more spe
cific risk profiles to tailor screening components. Also, improvements in 
patient information systems appear to be an important factor in facili
tating standardising physical health monitoring in mental healthcare. 
Fear of doctor visits or needles should also be discussed with the patient 
[49]. 

Furthermore, more research is needed about the effectiveness and 
implementation of interventions focused on improving the physical 
health of patients with SMI after meeting thresholds of MetS after car
diometabolic screening. Components based on the diabetes prevention 
program are considered the golden standard for lifestyle interventions, 
for instance, but studies on this in representative mental healthcare 
contexts are currently limited [7]. In this context, a greater role in 
monitoring lifestyle factors is needed, as lifestyle factors are currently 
being registered insufficiently. Moreover, not only patients with 
schizophrenia spectrum disorder are at risk for MetS, but various pa
tients with SMI. Therefore, everyone must be screened regularly, 
regardless of their specific diagnostic classification. Standardisation of 
monitoring physical health as part of usual care (i.e., not only for car
diometabolic diseases but for the broad spectrum of prevalent physical 
illnesses in mental healthcare), including referral to adequate treatment 
if needed, is still necessary to structurally improve the health status of 
people with SMI [10,41]. 
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4.3. Conclusion 

This cross-sectional retrospective study underlines that, despite 
increased urgency and guidance for cardiometabolic health in SMI last 
decades, cardiometabolic risk factors are still insufficiently monitored, 
and almost half of the screened patients with SMI can be diagnosed with 
MetS. The fact that cardiometabolic risk was present regardless of 
diagnosis, illness severity and treatment setting highlights the impor
tance of screening and intervening across the SMI spectrum. Further 
research is needed to explore the screening barriers. After that, more 
intensive implementation strategies are needed to translate policies into 
action to improve the cardiometabolic health of people with SMI finally. 
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