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Abstract 

Objective 

Serious mental illness is associated with physical health comorbidities, however most research has 

focused on adults. We aimed to synthesise existing literature on clinical and behavioral 

cardiometabolic risk factors of young people on mental health inpatient units. 

Methods 

A systematic review and meta-analysis was conducted, using electronic searches of PsycINFO, 

EMBASE, AMED, Cochrane Central Register of Controlled Trials, and Ovid MEDLINE. Eligible studies 

included child/adolescent mental health inpatient units for <25 years, reporting clinical/behavioral 

cardiometabolic risk factors. Studies containing adult samples, case-studies, or eating disorder 

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



populations were excluded. The main clinical outcome was weight, and main behavioral outcome 

was tobacco use. 

Results 

Thirty-nine studies were identified (n=809,185). Pooled prevalence rates of young people who were 

overweight (BMI >25) was 32.4% (95% CI 26.1%-39.5%; n=2789), and who were obese (BMI >30) was 

15.5% (95% CI 4.5%-41.6%; n=2612). Pooled prevalence rates for tobacco use was 51.5% (95% CI 

32.2-70.2; N=804018). Early signs of metabolic risk were observed; elevated blood cholesterol, 

presence of physical health conditions, and behavioral risk factors (e.g. physical inactivity). 

Conclusions 

This review highlights the vulnerability of young people admitted to inpatient units and emphasises 

the opportunity to efficiently monitor, treat and intervene to target physical and mental health. 

 

Keywords 

Metabolic Health, Inpatient Psychiatry, Youth Mental Health, Child and Adolescent Psychiatry, 

Physical Health Risk 

 

Introduction 

People with serious mental illness (SMI) experience poor physical health, resulting in a 15-20 year 

mortality gap (1-3). They are more likely to develop cardiovascular disease and obesity, display 

frequent behavioral and lifestyle risk factors, receive substandard physical health care, and 

experience cardiometabolic side effects of medication (2-5). Improving the physical health of people 

with SMI is an international priority, as the extent of these health inequalities has been labelled a 

human rights scandal. This recognition has resulted in various international health bodies producing 
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guidelines on addressing physical health in people with SMI, including the World Health Organisation 

(5), the World Psychiatric Association (6), a Lancet Commission (7), along with national guidance 

from Public Health England (8). 

Currently, much of the attention in this area focuses on the physical health of adults with SMI, as 

adulthood is when cardiovascular morbidity and mortality become most apparent. However, there is 

evidence that cardiometabolic risk (the likelihood of developing conditions such as cardiovascular 

disease) is present at an early stage, thus affording the opportunity to intervene to prevent 

comorbid conditions (9-11). Research suggests people experiencing a first episode of psychosis have 

poor physical health (12), and even antipsychotic naive individuals who are at-risk for SMI display 

evidence of metabolic ill-health (9-11). Additionally, adolescents requiring mental health care for a 

range of transdiagnostic conditions are more likely to experience additional barriers to living a 

healthy lifestyle, such as low motivation, and social withdrawal (10, 13-14). It is important to address 

this at an early stage, as physical health problems which occur during childhood, and early 

adolescence are often persistent, and as recognised by the World Health Organisation can have a 

detrimental effect on long-term physical and mental health development (15). 

Young people who receive care from child and adolescent mental health services (CAMHS) are a 

vulnerable group in relation to physical health, particularly those on inpatient units. As well as the 

associated poor physical health of SMI, this has been linked to the ‘obesogenic nature’ of the 

inpatient environment (16-17). Increased restrictions on movement, lack of access to outdoor space 

and community facilities, reduced opportunities to be active, less control over dietary intake, and 

increased access to calorie dense foods, all impede a young person’s ability to live a healthy lifestyle. 

Indeed, previous research has found physical health problems are common on adolescent inpatient 

units, but often go undetected and untreated (18). Our recent service evaluation also found 

evidence of poor physical health upon admission to CAMHS inpatient units, including high levels of 

obesity which increased suddenly over time, metabolic dysfunction and behavioral risk (19). 
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However, to date there has been no synthesis of the literature on physical health or cardiometabolic 

risk of adolescent inpatients receiving mental health care. 

 

Aims 

This study aims to synthesise the existing literature on cardiometabolic risk, both clinical and 

behavioral of young people in these settings. The review questions were: 

1. What is the clinical cardiometabolic risk in young people on mental health inpatient units? 

2. What behavioral cardiometabolic risk factors are present in young people on mental health 

inpatient units? 

 

Method 

This review was conducted according to Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines for reporting systematic reviews (20). The protocol was 

registered on PROSPERO, (CRD: CRD42019161295, 2019). 

 

Eligibility Criteria 

Eligible studies were original research articles published in peer-reviewed English-language journals. 

Eligible populations were from specialised child, adolescent and young people’s inpatient services. 

This included any inpatient mental health service for people up to 25 years. All psychological 

disorders and diagnoses were eligible, with the exception of specialist eating disorder inpatient 

services. The upper age limit was decided according to literature highlighting the growing evidence 

recommending young people’s mental health services (both inpatient and outpatient services) 

should extend to 25 years, in line with definitions of adolescence based on young people’s cognitive 
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development (21-24). It also allowed inclusion of specialist international services which extend up to 

25 years. Studies reporting clinical or behavioral cardiometabolic risk factors within this population 

were eligible. Clinical assessments included weight, height, body mass index (BMI), blood pressure 

(BP); carbohydrate metabolism-related biomarkers including markers of diabetes risk (glucose, 

HbA1c), central adiposity (waist circumference), and common lipid outcomes associated with 

cardiometabolic risk (cholesterol, low density lipoprotein (LDL), high density lipoprotein (LDL), 

triglycerides (TG)). Behavioral risk factors included tobacco, alcohol, physical activity and diet. 

Observational studies (including prospective, retrospective, cross-sectional, case-control, cohort) 

and intervention studies (which report physical health at baseline) were eligible. 

Studies including older populations, mixed samples including individuals under 25 whose data could 

not be separated from the whole sample, and studies which did not report physical health or 

cardiometabolic risk were excluded. Case studies, conference abstracts, reviews and non-English 

language papers were also excluded. Although all mental health diagnoses were eligible, studies 

which reported populations from specialist intensive eating disorder services were excluded due to 

the significant physical health implications associated with these disorders. Data from intervention 

studies targeting smoking cessation or alcohol dependence in psychiatric populations were also 

excluded, as the whole sample would not have been representative of a broader inpatient group. 

 

Search Strategy 

An electronic database search was conducted on 10th January 2020 using PsycINFO, EMBASE, AMED, 

the Cochrane Central Register of Controlled Trials (CENTRAL) and Ovid MEDLINE. Search terms 

associated with ‘inpatient settings’, ‘mental health’, ‘children/adolescents’ and ‘physical health’ 

were used (search strategy available). A search of Google Scholar was also conducted and reference 

lists of eligible papers were scanned to identify additional papers. Search strategy was intentionally 

broad to cover all publications from database conception until the search date. 
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Study Selection/Data Extraction 

Four reviewers independently screened articles for eligibility, two independent reviewers checked 

each paper for inclusion at both title/abstract and full text, using the online platform Covidence 

(https://www.covidence.org/). Disagreements were resolved through discussion. Two reviewers 

extracted data using a Microsoft Excel tool designed to record: (a) study characteristics (author, 

publication year, country, study design); (b) sample characteristics (sample size, gender, age); (c) 

clinical demographics (diagnoses, description of service, medication, length of stay); (d) physical 

health measures (measure, sample mean/prevalence); (e) behavioral cardiometabolic risk factors 

(measure, sample mean/prevalence), and (f) summary of findings. Accuracy of the data was checked 

by independent members of the study team. Data extracted was grouped into specific risk factors, 

and narrative synthesis was conducted. 

 

Quality Assessment 

Quality and risk of bias was assessed by two independent reviewers using a modified version of the 

Newcastle Ottawa Scale for assessing quality of non-randomised studies (25) (Supplementary data). 

 

Meta-analysis 

Meta-analyses were used to determine the prevalence and weighted averages for cardiometabolic 

risk factors containing three or more samples using Comprehensive Meta-Analysis Version 3. 

Proportionate random-effects meta-analyses were conducted on the data to calculate pooled 

estimates (such as smoking rates). Measures of central tendency were calculated for comparable 

quantifiable date with 95% CI. Variance was estimated using Cochran’s Q and indexed using I2 (which 

estimates the extent of variance caused by between-study heterogeneity rather than chance). 
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DerSimonian and Laird (26), random-effects models were used throughout to account for 

heterogeneity between studies. 

 

Results 

Search Results 

Study selection and exclusion is summarised in Figure 1. Database searches retrieved 1721 unique 

citations after the removal of duplicates, of which 1553 were excluded at title-abstract stage, and a 

further 130 after full text review (Fig.1). One additional paper was identified through reference lists. 

Thirty-nine unique studies were included (Table 1). Studies were conducted in 11 countries across 

North America (n=19), Europe (n=10), Asia (n=5), Australia (n=4), Africa (n=1). Study characteristics 

are summarised in Table 1. Almost all studies were cross-sectional studies, and only two included a 

healthy control group. Quality assessments found the risk of bias was high (n=19), medium (n=16), 

and low (n=4) (Supplementary Data). Thirty-nine studies were included in the synthesis and 36 were 

included in at least one of the meta-analyses below. 

 

[FIGURE 1] 

 

Clinical Cardiometabolic Risk 

A range of clinical cardiometabolic physical health measures were reported in the studies, and 

weighted averages/pooled prevalence rates can be found in Table 2. 

 

[TABLE 1] 
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Overweight/Obesity Prevalence 

Eleven studies reported the prevalence of obesity or overweight status (n=3829), according to BMI 

values (18, 32-33, 37, 39, 42, 43, 45-46, 56, 62). In the ten studies which permitted meta-analyses, 

the pooled prevalence rate of young people who were overweight (BMI >25) was 32.4% (95% CI 

26.1%-39.5%; n=2789), and individuals who were obese (e.g. BMI >30) was 15.5% (95% CI 4.5%-

41.6%; n=2612), higher than general population estimates (64). 

Eleven studies reported BMI values (n=1731), ranging from 18.2-32.5 (19, 28-29, 33-34, 39-40, 44, 

48, 56). The weighted average was 23.96 (95% CI 22.79-25.13), and fell within the healthy weight 

range (18.5-24.9). One sample included younger participants (28), and upon removal of this, the 

average BMI increased to the upper end of the healthy weight range, 24.49 (95% CI 23.28-25.63). 

Only one study had a healthy control group (39), and average BMI was significantly higher among 

CAMHS inpatients than controls (27.6 v 22.2). 

Four studies reported bodyweight (n=197), ranging from 32.8-68.58kg (19, 28, 40, 48). The weighted 

average was 46.6kg (95% CI 35.52-57.67kg). Two studies reported weight at different time-points 

and 24.3% gained more than 5% of their body weight in 3 months in one sample (39), and 84% 

gained weight over 6 months in another (19) 

One paper reported central adiposity. 37% of young people had elevated waist circumference 

compared with healthy recommendations (36). 

 

[FIGURE 2] 
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Blood Pressure 

Five studies reported blood pressure (n=324), (18-19, 28, 36, 44). The weighted average systolic BP 

was 114.06 (95% CI 106.48-121.64; N=163), and diastolic was 69.87 (95% CI 67.01-72.73; N=163), 

both within the healthy range for adolescents and young people (120-136 systolic, 82-86 diastolic 

(65). However, two studies reported rates of clinical hypertension, which ranged from 11% (36) to 

35.2% (18). 

 

Carbohydrate Metabolism-Related Biomarkers 

Five studies reported carbohydrate metabolism-related biomarkers (n=358), (18-19, 36, 40, 44). The 

mean fasting blood glucose ranged from 83.8-89.3 mg/dL (44), and 13% had raised fasting blood 

glucose (36). Mean random glucose ranged from 81.4-89.36 mg/dL (40, 44), and the amount of 

people with elevated blood sugars varied between 3% (18) and 18.6% (44). Mean Hba1c was 

34.19mmol/L, and ranged from 24-42mmol/L (19). 

 

Lipid/Blood Related Biomarkers 

Non-fasted lipid and blood related biomarkers were reported across nine studies. Triglycerides were 

the most commonly reported (18-19, 33, 40, 44, 52, 56). Weighted average triglycerides were 97.7 

mg/dL (95% CI 62.26-128.14; N=161), and pooled prevalence rate of elevated triglycerides was 

23.1% (95% CI 9.2-47.3; N=193). According to the WHO, healthy triglyceride levels are below 

150mg/dL (66) 

HDL levels were reported in six studies (18-19, 36, 40, 44, 56). Weighted average HDL was 45.87 

mg/dL (95% CI 41.88-49.86; N=161), and pooled prevalence rate of low HDL was 24.9% (95% CI 4.8-

68.5; N=161). LDL was reported in three studies (40, 44, 56). Weighted average LDL was 97.93 mg/dL 

(95% CI 91.54-103.24; N=161). Cholesterol was reported in four studies (39-40, 52, 56). Weighted 

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



average cholesterol was 169.81mg/dL (95% CI 161.73-177.88; N=112), and pooled prevalence rate of 

elevated cholesterol (>5mmol/L) was 9.8% (95% CI 1.2-48.5; N=116). The average cholesterol 

markers were all within the healthy range for young people according to the WHO (HDL > 35mg/dL, 

LDL < 130mg/dL, Cholesterol <170mg/dL; (66). 

 

Other Physical Health Indicators 

Metabolic Syndrome is a cluster of conditions which increases risk of heart disease or stroke and 

includes the presence of at least three of the following; increased waist circumference, high 

triglycerides, low HDL, high blood pressure, insulin resistance or high blood sugars. The rate of 

metabolic syndrome (MS) was reported in three samples, as 4.6% (18), 10% (33) and 13% (36). The 

prevalence of young people who displayed at least one criteria for MS was high, ranging between 

39-53% (18, 33, 36). 

The proportion of young people who had a diagnosed physical health condition varied. In 

Hulvershorn et al., (40), 53% had a comorbid medical condition, and in McCloughen et al., (50) 30% 

had at least one (59% of which had multiple conditions). Specific physical health conditions included 

Tachycardia (heart rate >100bpm, 27.8%) (52), diabetes (6.4%)(27);2%,(39), hypertension (2%)(39), 

and dyslipidaemia (3%)(46). 

 

[TABLE 2] 

 

Behavioral Cardiometabolic Risk Factors 

A range of behavioral cardiometabolic risk factors were reported, including tobacco use, alcohol use, 

physical activity, and diet. 
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Tobacco Use 

Tobacco use was reported in 19 studies, containing 804,018 individuals (19, 30-31, 33, 35, 38, 41-42, 

44, 47, 49-51, 53-55, 58, 61, 63). Pooled prevalence rate of tobacco use was 51.5% (95% CI 32.2-

70.2; N=804018). The sample largely comprised of one cohort containing 800,614 individuals (49); 

however, removal of this study had minimal effect on the overall figure (53%). One study reported a 

control group, and rates of tobacco use were significantly higher in patients (69%) than controls 

(22%) (31), and higher than general population estimates in the UK for young people (6% currently 

using tobacco)(67, 70). 

Several studies contained additional information (Table 3). The average number of cigarettes 

smoked daily was 11 (range 2-40) (19). Frequency of tobacco use was reported less often, although 

up to 86% of some samples smoked daily (59). Additionally, the average age people started smoking 

ranged between 10 (19) and 12.3 years (59). Lifetime use of tobacco was 57.9% (95% CI 34.5-78.2; 

N=374). 

 

Alcohol Use 

Seven studies reported alcohol use (n=878; (19, 35, 41-42, 50, 54-55). The overall pooled prevalence 

rate of current alcohol use across these studies was 67.8% (95% CI 48.3-82.6), which is significantly 

higher than the general population (38% in the past year)(68). The frequency of alcohol use was 

described in two studies and varied considerably (19, 50). The average units per-week was reported 

in one study (1.02 units, s.d. 4.44)(19). The overall pooled prevalence rates of people who reported 

alcohol abuse or alcohol dependence was 7.3% (95% CI 3.9-13.1), and ranged in individual samples 

from 16% to 42% (31, 49, 54). 

 

[TABLE 3] 
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Physical Activity 

Regular physical activity was reported in five studies (18-19, 33, 45, 50); pooled prevalence 45.9% 

(95% CI 23-70.6; N=263). However, the definitions of being active varied, including self-reported 

sedentary lifestyle (19). In one study 62.5% of young people were active on some days or rarely (50), 

whereas in another they reported being active on average 3.5 days per week (18). The WHO 

recommend individuals are active for at least 60 minutes per day, and NHS England estimate that 

approximately 47% children and young people currently meet these guidelines (69). 

McCloughen et al., (50) reported type of activity. Walking was the most common activity (66.1%, 

N=37), followed by running (35.7%, n=20) and visiting the gym (23.2%, n=13). Eapen et al., (18) 

reported young people’s views about exercise, and found 32% did not consider their activity levels as 

important, whereas 29% thought it was at least moderately important. Further, the confidence of 

people to overcome barriers to engage in activity varied with 30% feeling unable to overcome the 

barriers, 30% were confident and 40% of the sample were neutral (18). 

 

Diet 

Dietary intake was reported in three studies (19, 50, 57). Preyede et al., (57) found young people 

consumed fruit and vegetables on average just 2.6 days per week. McCloughen et al., (50) on the 

other hand found 57.1% of their sample consumed fruit and vegetables on most days or every day. 

The frequency of junk food consumption was generally, “rarely” or “some days” (73.2%) (50). 

 

Discussion 

The aim of this review was to examine the physical health, via clinical and behavioral 

cardiometabolic risk factors in young people receiving inpatient mental health care. Findings from 
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this synthesis suggest this population exhibits signs of poor physical health, even at an early stage, 

during mental health inpatient admissions. Pooled analyses found that almost half of young people 

were overweight or obese, and over half were tobacco smokers; significantly higher than the general 

population. Additionally, young people in inpatient mental health settings showed early signs of 

metabolic risk via elevated blood cholesterol levels, high prevalence of physical health conditions 

and indicators of metabolic syndrome (e.g dislipidemia, hypertension), as well as increased 

behavioral risk such as physical inactivity, alcohol use and low consumption of fruit and vegetables. 

Our findings are in line with existing literature showing people with SMI are at increased risk for 

poor physical health from an early stage, (1-2, 13). A large proportion of young people receiving 

inpatient care were already overweight (32.4%) or obese (15.5%). Whilst beyond the scope of this 

review to assess whether people gained weight over time, it is concerning, given the vulnerability for 

weight-gain in this population, for example, if they subsequently receive antipsychotic medication 

(16-17). Inpatients are also likely to experience additional restrictions which reduce their 

opportunities to be active, and thus increase obesity (16-17). Our previous service evaluation 

showed that 84% of CAMHS inpatients who had their weight recorded more than once over 6-

months gained weight (19). Although obesity is an issue for the general population, and indeed 

those with SMI who are treated in the community, young people in inpatient units are a particularly 

vulnerable group, given that they are likely to experience further weight gain and face significantly 

more barriers to living a healthy lifestyle. 

Tobacco use was also significantly higher than the UK general population, at around 50%, which is 

higher than both teenage populations (6%) and adults (14.1%) (67). Smoking tobacco during 

adolescence is associated with ongoing use into adulthood, and increased likelihood of disease from 

conditions such as cancers and heart disease (67, 70). Furthermore, intervening early to promote 

smoking cessation could be beneficial to prevent habits from becoming more engrained. Alcohol use 

and abuse was also high (68%). This is concerning given the young age of the sample, as use of 
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alcohol at a young age significantly increases risk of cognitive deficits, developmental dysfunction 

and poor metabolic health in young people (71). Physical activity rates were lower than 

recommended for young people. However, relatively few studies reported physical activity levels, 

and some suffered methodological limitations such as relying on self-report, which is associated with 

overestimations of activity (72). This is concerning as engaging in risk behaviours at an early stage is 

associated with continuation of behaviours into adulthood (70, 71). 

Clinical Implications 

Our findings have important implications for clinical practice. Individuals on mental health units are 

likely to be prescribed multiple medications which although may provide psychological benefit, also 

have well documented metabolic side-effects such as weight gain. Whilst we do not recommend 

clinicians stop prescribing these medications, we do suggest an awareness should be raised 

regarding the significant cardiometabolic risk that young people are experiencing, and attempts 

should be made to ameliorate this risk. Early intervention to promote a healthy lifestyle is key to 

prevent the onset of comorbid conditions, and reduce the long-term impact of engaging in 

behavioral risk factors (13, 73). Yet, to date there have been relatively few research trials which 

promote physical health for children and young people with SMI, and particularly those in inpatient 

units. Our recent review identified just three published international studies conducted in young 

people’s inpatient units; which included sports, gym and yoga interventions (74). There is 

preliminary evidence for the efficacy of these studies suggesting physical health interventions 

benefit not only physical health but also mental health, through improving mood, reducing anxiety 

and increasing wellbeing. Therefore, inpatient units afford an opportunity to intervene to improve 

physical health, ameliorate long-term risks and improve mental wellbeing with physical health 

interventions. 
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Strengths and Limitations 

To the best of our knowledge, this is the first synthesis of the literature on physical health in child 

and adolescent inpatient services. The scope of this review was kept intentionally broad and covered 

a range of international cohorts, to provide a comprehensive overview of physical health and 

behavioral risk. From this we have identified evidence that young people on inpatient units are at 

increased risk for poor physical health, and that there is an urgent need to intervene. 

The scope of the review meant there was a high degree of heterogeneity between studies in relation 

to sample (such as age, diagnoses), outcomes, and methodology. This is representative of inpatient 

services, which are often diverse groups with different needs. However, as different diagnoses were 

pooled, it is unknown whether these findings apply to individuals with specific conditions, such as 

ADHD, autism. Whilst we cannot comment on individual diagnoses with this synthesis, we can 

assume that this group are even more at risk for poor physical health due to illness severity. The 

design of studies varied, which made direct comparisons difficult and limits our ability to form firm 

conclusions. Relatively few studies included matched controls which meant we could only compare 

to general population means, which may not be representative of international cohorts. 

Additionally, there is a lack of published research on physical health of young people with specific 

physical health conditions, which meant we were unable to compare with diagnostic groups of 

young people. Many studies were cross-sectional/observational or low-quality studies, so therefore, 

we cannot comment on the causal factors for this poor physical health and further research is 

needed to highlight the reasons driving this increased risk. Finally, measurements were not always 

standardised (diet/exercise) or reported according to the guidance for young people. For example, 

WHO recommend that BMI is reported differently for young people and adults, and rather than the 

usual categories to classify overweight status, young people should be assessed according to the 

percentile for their height and age (75). Despite this only one study reported BMI in this manner. 
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Additionally, it was beyond the scope of our review to account for demographic characteristics such 

as race or ethnic background in our analysis due to differences in reporting across papers. However, 

despite limitations, there is preliminary evidence to suggest young people on inpatient units, exhibit 

poor physical health at an early stage. 

 

Future research 

The physical health of young people receiving inpatient care urgently needs addressing. Despite 

limitations with the heterogeneity of studies included in our review, there is initial evidence that 

young people receiving inpatient mental health care are exhibiting markers of poor physical health 

and cardiometabolic risk. Given the vast body of research for adult populations, there is a relative 

paucity of research for young people, particularly for those with serious mental illness. This is 

despite existing evidence showing health risks are common at an early stage, and that early 

intervention is key to prevent the onset of comorbid conditions, and improve the overall wellbeing 

of young people. Future work should seek to identify causal factors for poor physical health in young 

people with serious mental illness and identify appropriate interventions. The cross-sectional nature 

of the studies included meant we were unable to comment on the trajectory of poor physical health 

and whether this is something exacerbated by specific factors such as restrictions on movement or 

increased medication on inpatient units. Therefore, high quality long-term prospective studies are 

needed to identify the trajectory of poor physical health in this population, and identify ways to 

ameliorate cardiometabolic risk. Further research is needed to fully understand what underpins 

behavioral risk, using standardised measures of dietary intake and physical activity, and explore the 

barriers and facilitators to living a healthy lifestyle. Inpatient services offer an opportune time to 

intervene to focus on the implementation of behavioral interventions with a focus on physical 

activity, wellness education, nutrition skills and coaching, smoking cessation and motivational based 

interventions. Additionally, pharmacological interventions to explore include medication reviews, 
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prescription of medications such as metformin for metabolic health and dysfunction. Subsequently, 

we will be able to establish interventions which are appropriate and effective for young people, and 

optimise the health care environment to prevent iatrogenic harm and potentially derive better 

outcomes. 

 

Conclusion 

This review highlights the vulnerability of young people admitted to inpatient units and emphasises 

the opportunity to efficiently monitor, treat and intervene early to target poor physical health. Of 

greatest concern, a large proportion of young people were overweight, and were much more likely 

to be smokers than the general population. Additionally, young people had elevated levels of 

cholesterol and blood sugars and health risk behaviours, such as physical inactivity and alcohol use. 

Whilst beyond the scope of this review to comment on the trajectory of poor physical health, we 

show that it is neccessary to intervene early with physical health interventions to prevent the onset 

of comorbid conditions and worsening of poor physical health. Inpatient settings afford the 

opportunity to embed physical health promotion within clinical care and optimise service delivery 

for young people. 
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Figure 1: PRISMA 2009 Flow Diagram 
 

 

Figure 2: Meta-Analysis Forest Plots 
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Table 1: Details of Included Studies  
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= 14.7 
(sd 
1.8)  

(n=17
2), 
53% 
male 
(n=19
4) 

the Geha 
Mental 
Health 
Centre, a 
regional 
mental 
health 
centre 
with a 
catchme
nt area of 
approxim
ately 
500,000 
inhabitan
ts.  

Gro
up = 
81.5 
days 
(sd 
98.9
) 
Non
-
Psyc
hosi
s 
Gro
up = 
42.2 
days 
(sd 
60.5
)  

(87.7%, n=71); 
Non-Psychosis 
Group = 
conduct/ADH
D (47.7%, 
n=136), 
adjustment 
disorders 
(24.6%, n=70), 
neurodevelop
mental but 
hospitalized 
due to non-
psychotic 
behavioural 
deterioration 
(15.1%, n=43)  

Group 
33.3% 
(n=27), 
Non-
Psychosis 
Group 
33.7% 
(n=93) 

iona
l 
(Ret
rosp
ecti
ve 
coh
ort)  

Tobacc
o Use 

with non-
psychotic 
disorders had 
slightly higher 
average BMI 
scores than 
psychotic 
disorders 
(although both 
were within the 
healthy weight 
range).  

Carn
ey et 
al., 
(201
9) 
(19) 
 
UK 

Adolesce
nt 
inpatient
s aged 
13-18 in 
generic 
or secure 
mental 
health 
inpatient 
unit in 
the UK, 
presentin
g with a 
range of 
complex 
mental 
health 
needs 
which 
cannot 
be met 
safely 
within 
the 
communi
ty. 

50 15.84 
(sd 
1.46)  

52% 
femal
e 
(n=26
), 
48% 
male 
(n=24
) 

Mixed 
gender 
generic 
adolesce
nt 
inpatient 
service 
providing 
evidence 
based 
treatmen
ts for 
young 
people 
with 
complex 
mental 
health 
needs. 
Additiona
lly, young 
person 
male 
forensic 
unit 
which is 
a 
specialise
d 
national 
medium 
secure 
inpatient 
service 
for 
adolesce
nts who 
have 
needs 
that 
cannot 
be met 
safely 
within 
the 
communi

49 
days 
(sd 
44.1
) 

Primarily 
mood 
disorders 
(MDD) (n=9, 
18%), 
adjustment 
disorders 
(n=8, 16%) 
and mixed 
anxiety/ 
depressive 
disorders 
(n=7, 14%); 
also 
autism/asperg
er (n=4, 8%); 
ADHD (n=3, 
6%), psychotic 
disorders 
(n=3, 6%), 
conduct 
disorders 
(n=3, 6%), ED 
(n=2, 4%), 
anxiety 
disorders 
(n=2, 4%), 
OCD (n=1, 
2%), LD (n=1, 
2%), 
intentional 
feigning of 
symptoms 
(n=1, 2%) 

66% 
(n=33) 
prescribed 
medicatio
n on 
admission 

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort)  

BMI, 
Weight
, 
Height, 
BP, 
HbA1C
, 
Plasma
, 
Lipids, 
TG, 
HDL, 
Prolact
in, 
Physic
al 
Activit
y, Diet, 
Tobacc
o Use, 
Alcoho
l Use 

Evidence for poor 
physical health 
including high 
levels prolactin, 
obesity, and 
dysregulated 
blood 
metabolites. 
Smoking rates 
higher than UK 
average.  
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ty.  

Clark 
et 
al., 
(199
0) 
(31) 
 
USA  

Adolesce
nts aged 
15-18 
who 
were 
admitted 
to a 
psychiatri
c 
inpatient 
practice, 
compare
d with 
age 
matched 
students 
from 
local high 
schools. 

26
4 

Not 
report
ed. 
 
Range 
15-18 

100% 
male 
(n=26
4)  

Adolesce
nt 
inpatient 
unit at 
one of 
two 
metropol
itan 
psychiatri
c 
hospitals 
in 
Chicago, 
USA.  

75 
days 

Not reported  Not 
reported  

Cros
s-
sect
iona
l 
(Co
mpa
rati
ve 
stud
y)  

Tobacc
o Use, 
Alcoho
l Use  

Individuals in 
adolescent 
inpatient facilities 
had high levels of 
smoking and 
history of alcohol 
use and abuse.  

Dos
man 
et 
al., 
(200
2) 
(32) 
 
Cana
da  

34 young 
people 
admitted 
to 
intermedi
ate 
psychiatri
c 
inpatient 
services 
aged 6-
12. 

34 Not 
report
ed. 
 
Range 
6y8m 
– 
12y9m 

15% 
femal
e 
(n=5)
, 85% 
male 
(n=29
) 

Intermed
iate 
psychiatr
y 
inpatient 
services.  

Not 
rep
orte
d 

ODD (32%, 
n=11), ADHD 
(11.8%, n=4), 
Tourettes 
(8.8%, n=3), 
Depression 
(8.8%, n=3), SZ 
(5.9%, n=2), 
BP, GAD, BPD, 
(all 2.9%%, 
n=1),  

1.2 
psychotro
pic 
medicatio
ns per 
patient  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort)  

Obesit
y rates 

High rates of 
obesity and 
increased weight 
associated with 
the use of 
psychotropic 
medication in a 
young sample of 
psychiatric 
inpatients.  

Dullu
r et 
al., 
(201
2) 
(33) 
 
Austr
alia  

50 
consecuti
ve 
admissio
ns to an 
adolesce
nt 
psychiatri
c 
inpatient 
unit aged 
between 
13-17. 

50 15.75  78% 
femal
e 
(n=39
), 
22% 
male 
(n=11
) 

Adolesce
nt 
psychiatri
c 
inpatient 
unit in 
Australia.  

Not 
rep
orte
d  

MDD (50%, 
N=25), BP 
(16%, n=8), 
psychotic 
disorder (10%, 
n=5), BPD 
(36%, n=18)  

66% 
(N=33) 
SGAs 

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort) 

BMI, 
Obesit
y 
rates, 
Rate of 
Metab
olic 
Syndro
me, 
Physic
al 
Activit
y, 
Tobacc
o Use,  

New admissions 
to adolescent 
inpatient units 
had high rates of 
obesity, 
metabolic 
syndrome and 
risk factors for 
metabolic 
syndrome which 
was higher in 
people taking 
SGAs.  

Eape
n et 
al., 
(201
2) 
(18) 
 
Austr
alia  

107 
adolesce
nts aged 
10-18 
admitted 
to two 
inpatient 
mental 
health 
units 
over 12 
months.  

10
7 

Not 
report
ed. 
 
3.7% 
(n=4) 
10-12 
years 
41% 
(n=44) 
13-15 
years 
55% 
(n=59) 
16-18 
years  

73.9
% 
femal
e 
(n=79
), 
26.1
% 
male 
(n=28
)  

Two 
inpatient 
mental 
health 
units in 
Australia.  

Not 
rep
orte
d 

Not reported Any 
medicatio
n for 
mental 
health 
71% 
(n=76), 
SGA 49.5% 
(n=53) 
 

Cros
s-
sect
iona
l 
(Co
hort
)  

BMI, 
BP, 
Raised 
Blood 
Sugar, 
TG, 
HDL, 
Risk 
factors 
for 
MS, 
Physic
al 
Activit
y 

53% had one of 
more risk factors 
for adverse health 
outcomes.  

Ford 
et 
al., 
(200
9) 
(34) 
 
USA  

397 
consecuti
ve 
admissio
ns to a 
child 
psychiatri
c 

39
7 

13.4 
(sd 
2.6) 

19% 
femal
e 
(n=75
), 
81% 
male 
(n=31

Not-for 
profit 
residenti
al 
inpatient 
treatmen
t centre 
for high 

Not 
rep
orte
d  

Internalising 
disorder (56%, 
n=60), 
disruptive 
behaviour 
(74%, n=79), 
psychotic 
disorders 

Not 
reported  

Cros
s-
sect
iona
l 
(Co
hort
) 

BMI  Young people at 
the facility had an 
average BMI at 
the higher end of 
normal.  
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inpatient 
unit for 
long term 
residenti
al care, 
classified 
as high-
risk and 
seriously 
emotiona
lly 
disturbed
.  

2) risk and 
emotiona
lly 
disturbed 
young 
people 
aged 
betwee 6 
and 19 in 
USA.  

(15%, n=16), 
developmenta
l disorders 
(41%, n=44), 
SUD (20%, 
n=21)  

Garn
er et 
al., 
(200
8) 
(35) 
 
Austr
alia  

32 young 
people 
recently 
admitted 
to 
inpatient 
units 
with a 
range of 
psychiatr
y 
diagnose
s who 
were 
taking 
part in a 
non-
randomis
ed trial of 
TAU v 
TAU plus 
massage 
therapy, 
all aged 
15-25. 

32 TAU= 
20.1 
(sd 
1.7) 
MT = 
20.9 
(sd 
2.3) 

47% 
femal
e 
(n=15
), 
53% 
male 
(n=17
) 

Youth 
health 
inpatient 
unit in 
Melbour
ne, 
service 
for young 
people 
aged 15-
25, 
providing 
medical 
and 
behaviou
ral 
therapies 
to young 
people 
with a 
range of 
serious 
mental 
illnesses.  

(at 
tim
e of 
stud
y) 
TAU 
9.7 
days 
(sd 
3.3), 
MT 
9.3 
days 
(sd 
7.6) 

Non-affective 
psychosis 
(31%, n=10), 
affective 
psychosis 
(12.5%, n=4), 
mood 
disorders 
(25%, n=8), BP 
(9.3%, n=3), 
substance 
induced 
psychosis 
(3.1%, n=1), 
BPD (15.6%, 
n=5), other 
(3.1%, n=1)  

Not 
reported  

Non
-
ran
do
mis
ed 
trial  

Tobacc
o Use, 
Alcoho
l Use  

High rates of 
smoking and 
alcohol use in a 
young inpatient 
sample  

Grov
er et 
al., 
(201
5) 
(36) 
 
India  

54 
adolesce
nts with 
severe 
mental 
illness 
admitted 
to an 
inpatient 
unit.  

54 16.4 
(sd 
1.9) 

38.9
% 
femal
e 
(n=21
), 
61.1
% 
male 
(n=33
) 

Adolesce
nt 
inpatient 
unit in 
India  

Not 
rep
orte
d  

Psychotic 
disorder 
(48.1%, n=26), 
affective 
psychosis 
(51.9%, n=28), 
BP (35.2%, 
n=19), MDD 
(!6.7%, n=9)  

Antipsych
otics 
77.8% 
(n=42), 
antidepres
sant 24.1% 
(n=13), 
mood 
stabliser 
33.3% 
(n=18)  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort) 

BP, 
Waist 
Circum
ferenc
e, 
Elevat
ed 
Blood 
Sugar, 
HDL, 
MS 

Individuals 
admitted to 
mental health 
inpatient units in 
India had high 
levels of MS, and 
signs of poor 
physical health.  

Grud
nikof
f et 
al., 
(201
9) 
(37) 
 
USA 

Consecuti
ve 
admissio
ns to a 
freestand
ing 
psychiatri
c 
hospital, 
including 
single 
hospitaliz
ations 
and 
readmissi
ons 

99
9 

14.6 
(sd 
2.7)  

59.4
% 
femal
e 
(n=58
3), 
41.6
% 
male 
(n=41
6) 

Freestan
ding 
psychiatri
c hospital 
in NY 
containin
g one 
preadole
scent 
unit (5-
12.9y) 
and 3 
adolesce
nt units 
(13-
17.9y) 

Sing
le 
hos
pital
izati
on 
7.4 
days 
(sd 
6); 
First 
tim
e 
rea
dmi
ssio
n 
13.4 
days 
(sd 
13.4
) 

Depressive 
disorders 
49.5% 
(n=494), BP 
40.2% 
(n=402), 
psychotic 
disorders 4.6% 
(n=46), ADHD 
2.8% (n=28), 
PTSD 0.5% 
(n=5), ID/PDD 
0.7% (n=7), 
Other 1.7% 
(n=17) 

48.7% 
(n=486) 
discharged 
on 
antipsycho
tic 
medicatio
n  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort) 

Obesit
y Rate  

Low rate of 
obesity for new 
admissions.  
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Guill
on et 
al., 
(200
7) 
(38) 
 
Franc
e  

223 
adolesce
nts 
receiving 
a first 
admissio
n to 
specialise
d 
adolesce
nt 
inpatient 
unit in 
France  

22
3 

Femal
e 
16.54 
(sd 
1.79), 
Male 
16.39 
(sd 
2.03) 

62.78
% 
femal
e 
(n=14
0), 
37.22
% 
male 
(n=83
) 

Specialise
d 
adolesce
nt 
psychiatri
c 
inpatient 
unit  

Not 
rep
orte
d  

MDD 15.7% 
(n=35), anxiety 
disorders e.g. 
PTSD, panic 
disorder 
15.7% (n=35), 
psychotic 
disorders 14% 
(n=31), ED 4% 
(n=9), conduct 
disorders 
50.6% (n=113) 

Not 
reported  

Cros
s-
sect
iona
l 
(Co
hort
) 

Tobacc
o Use 

High rates of 
smoking in newly 
admitted 
adolescent to an 
inpatient unit  

Haw 
et 
al., 
(201
2) 
(39) 
 
UK 

95 
individual
s in a 
psychiatri
c 
medium 
secure 
service 
for 
adolesce
nts and 
young 
people 
between 
14-21 

95 17^  48.4
% 
femal
e 
(n=46
), 
51.6
% 
male 
(n=49
) 

Independ
ent 
charity 
providing 
specialist 
psychiatri
c 
inpatient 
treatmen
t, 
containin
g 2 
medium 
secure 
units for 
adolesce
nts and 
young 
people, 
with 
severe 
mental 
illness or 
conduct 
disorder, 
and 
some for 
mild LD 

1 
year
^ 
(0.1
-
4.3) 

Not reported  Antipsych
otic 76.8% 
(n=73), 
mood 
stablisers 
34.7% 
(n=33)  

Cros
s-
sect
iona
l 
(Ro
utin
e 
data
) 

BMI, 
Weight
, 
Choles
terol, 
Hypert
ension 

Obesity levels 
high and 
associated with 
antipsychotic 
medication.  

Hulv
ersh
orn 
et 
al., 
(201
7) 
(40) 
 
USA 

74 
consecuti
ve 
patients 
on 
psychotr
opic 
medicati
on 
admitted 
to 
Psychiatri
c 
Children’
s Centre 
aged 5-
16 with 
severe 
emotiona
l 
disturban
ces  

74 11.9 
(sd 
2.37) 

25% 
femal
e 
(n=20
), 
75% 
male 
(n=54
) 

Small 
inpatient 
hospital 
for 
children 
5-16 
years 
with 
severe 
emotiona
l 
disturban
ces, 
offering 
high 
intensity 
intervent
ions to 
manage 
severe 
emotiona
l 
disturban
ces 

218.
66 
days 
(sd 
124.
12) 

ODD 88.9% 
(n=64), ADHD 
55.6% (n=40), 
anxiety 56.9% 
(n=41), 
borderline 
intellectual 
functioning 
4.17% (n=3) 

Antipsych
otics 
91.7% 
(n=66), 
stimulants 
43.1% 
(31), 
antidepres
sants 
33.3% 
(n=24), 
mood 
stabilisers 
41.7% 
(n=30), 
non-
stimulant 
therapy 
for ADHD 
73.6% 
(n=53) 

Retr
osp
ecti
ve 
(Co
hort
) 

BMI, 
Weight
, 
Height, 
BP, 
Glucos
e, 
Hba1c, 
HDL, 
LDL, 
Choles
terol, 
Triglyc
erides, 
Co-
morbid 
conditi
ons, 
Tobacc
o/Alco
hol 
Use 

High BMI of 
young people on 
admission to the 
unit, 
discontinuation of 
antipsychotic 
medication 
resulted in 
metabolic 
symptom 
improvement.  

Ilom
aki et 
al., 
(200
5) 

278 
individual
s aged 
12-17 
admitted 

27
8 

15.6 
(sd 
1.3) 

58.7
% 
femal
e 
(n=16

Universit
y hospital 
adolesce
nt unit 
for 

Not 
rep
orte
d  

Not reported Not 
reported 

Cros
s-
sect
iona
l 

Tobacc
o use, 
Alcoho
l use  

High rates of 
smoking and 
alcohol use in a 
young person 
inpatient sample.  

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



(41) 
 
Finla
nd  

to 
adolesce
nt unit 
with a 
range of 
mental 
health 
condition
s 

3), 
41.3
% 
male 
(n=11
5) 

individual
s 12-17 

(Co
hort
) 

Juuti
nen 
et 
al., 
(200
8) 
(42) 
 
Finla
nd  

323 
adolesce
nts with 
no past 
or 
present 
psychiatri
c 
medicati
on 12-17 
years 
admitted 
to 
psychiatri
c 
inpatient 
care in 
Northern 
Finland  

32
3 

Femal
e 15.3 
(sd 
1.4), 
Male 
15.2 
(sd 
1.4) 

58% 
femal
e 
(n=18
8), 
42% 
male 
(n=13
5) 

Universit
y hospital 
in 
Northern 
Finland 
for 
adolesce
nts who 
require 
acute 
psychiatri
c 
hospitaliz
ation in a 
closed 
ward 

Not 
rep
orte
d 

FEP 2.2% 
(n=7), Conduct 
disorder 2.2% 
(n=7), 
affective 
disorders 9.9% 
(n=32), anxiety 
disorders 1.2% 
(n=4), other 
3.7% (n=12) 

No past or 
present 
medicatio
n 

Cros
s-
sect
iona
l 
(Co
hort
) 

Weight
, 
Tobacc
o Use, 
Alcoho
l Use  

High BMI for 
individuals 
admitted to the 
unit who had not 
had any previous 
or current 
medication.  

Kees
hin 
et 
al., 
(201
3) 
(43) 
 
USA 

1434 
young 
people 
consecuti
vely 
admitted 
to an 
acute 
care 
inpatient 
mental 
health 
facility 
over 10 
months  

14
34 

13.7  46.7
% 
femal
e 
(n=46
0), 
53.3
% 
male 
(n=52
2)  

Acute 
care 
inpatient 
psychiatri
c unit 
providing 
support 
and 
treatmen
t to 
children 
age 3-20 
years 

Not 
rep
orte
d  

mood 
disorders 
49.6% (n=20), 
anxiety 
disorders (all) 
25.4% (n=39) 
[PTSD 18.1% 
(n=54)], 
Disruptive 
behaviour 
40.5% (n=24), 
SUD 6.6% 
(n=149) 

Antipsych
otic 
medicatio
n 34.2% 
(n=336) 
 

Cros
s-
sect
iona
l 
(Co
hort
) 

BMI Almost half the 
sample were 
either overweight 
or obese.  

Khan 
et 
al., 
(200
9) 
(44) 
 
USA 

49 young 
people 
hospitaliz
ed for a 
range of 
axis 1 
disorders 
and 
receiving 
antipsych
otic 
medicati
on  

49 13 
years 
(6-17) 

26.5
% 
femal
e 
(n=13
), 
73.5
% 
male 
(n=36
) 

Child and 
adolesce
nt 
inpatient 
unit at 
Austin 
state 
hospital 
USA 

Not 
rep
orte
d 

% not 
reported, but 
included BP, 
MDD, mood 
disorder not 
specified, 
schizoaffective 
disorder, SZ, 
schizophrenifo
rm disorder  

51% 
(n=25) 
olanzapine
, 49% 
risperidon
e (n=24)  

Coh
ort 
(no
n-
ran
do
mis
ed 
trial
) 

BMI, 
BP, 
Blood 
Glucos
e, TG, 
HDL, 
LDL, 
MS, 
Tobacc
o Use,  

Young people 
admitted to 
inpatient units 
who were 
prescribed 
olanzapine or 
risperidone had 
significant 
amounts of 
weight gain and 
increased blood 
pressure.  

Laaks
o et 
al., 
(201
3) 
(45) 
 
Finla
nd  

300 
female 
adolesce
nts 
admitted 
to a 
psychiatri
c hospital 
age 12-17 

30
0 

Not 
report
ed. 
 
 

100% 
femal
e 
(n=30
0) 

Closed 
adolesce
nt 
psychiatri
c ward  

Not 
rep
orte
d  

% not 
reported, but 
included 
affective 
disorders, 
anxiety 
disorders, ED 

Not 
specified  

Cros
s-
sect
iona
l 
(Co
hort
) 

Weight
, 
Physic
al 
Activit
y  

Over 35% female 
inpatients were 
overweight  

Le et 
al., 
(201
8) 
(46) 
 

Young 
people 
under 18 
receiving 
neurolept
ic 

15
2 

Not 
report
ed.* 

CAPH
: 54% 
femal
e 
(n=50
), 

Paediatri
c 
inpatient 
settings 
including 
paediatri

Not 
rep
orte
d  

ASD 2% (N=3), 
BP and related 
disorders 5% 
(n=6), SZ and 
other 
psychotic 

65% 
antipsycho
tic 
medicatio
n (n=60); 
aripiprazol

Cros
s-
sect
iona
l 
(Co

Obesit
y, 
Elevat
ed 
Lipids 

Over half the 
sample admitted 
to the child and 
adolescent 
inpatient unit 
were obese  
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USA medicati
on within 
a child 
and 
adolesce
nt 
psychiatri
c hospital 
(CAPH), 
or 
paediatri
c 
inpatient 
medical 
hospital  

46% 
male 
(n=42
) 
 
Medi
cal: 
38% 
femal
e 
(n=23
), 
62% 
male 
(n=37
)  

c general, 
ICE, 
emergen
cy 
departm
ent and 
adolesce
nt 
psychiatri
c hospital 
unit  

disorders 9% 
(n=11), Tic 
disorder 2% 
(n=2), 
Disruptive/con
duct disorder 
6% (n=7), 
anxiety 
disorder 3% 
(n=4), MDD 
13% (n=16), 
ED 2% (n=3), 
Sleep-wake 
disorder 5% 
(n=6), mood 
disorder NOS 
36% (n=45), 
agitation 8% 
(n=10), 
impulsivity 3% 
(n=4), none of 
the above 2% 
(n=3), 
unspecified 
3% (n=4) 

e 25% 
(n=41), 
clozapone 
2% (n=4), 
lurasidone 
1% (n=2), 
olanzapine 
5% (n=8), 
quetiapine 
13% 
(n=22), 
risperidon
e 10% 
(n=16), 
ziprasidon
e 4% (n=7) 

hort
) 

Maki
kyro 
et 
al., 
(200
4) 
(47) 
 
Finla
nd  

153 
adolesce
nts 
admitted 
to an 
inpatient 
unit in 
Finland, 
aged 
between 
12-17  

15
3 

Not 
report
ed  

55.4
% 
femal
es 
(n=87
), 
44.6
% 
male
s 
(n=70
) 

Adolesce
nt 
inpatient 
unit  

Not 
rep
orte
d  

Not reported Not 
reported 

Cros
s-
sect
iona
l 
(Co
hort
)  

Tobacc
o Use 

High rates of 
smoking in 
adolescent 
inpatient  

Marti
n et 
al., 
(200
0) 
(48) 
 
USA 

70 
adolesce
nt 
inpatient
s from 
the 
largest 
psychiatri
c 
inpatient 
facility 
for 
children 
and 
adolesce
nts in 
Connecti
cut USA, 
either 
medicate
d or non-
medicate
d  

70 Risperi
done: 
12.5 
(2.4 
sd.) 
Contro
l: 13.5 
(2.9 
sd.) 

37.1
% 
femal
es 
(n=26
), 
62.9
% 
male
s 
(n=44
)  

Largest 
psychiatri
c 
inpatient 
facility 
for 
children 
and 
adolesce
nts in 
Connecti
cut. 

Not 
rep
orte
d  

Psychosis 
15.7% (n=11), 
affective 
disorders 
42.9% (n=30), 
anxiety 32.9% 
(n=23), 
disruptive 
disorders 
81.4% (n=57), 
PDD 11.4% 
(n=8), 
polysubstance 
abuse 2.9% 
(n=2), ED 2.9% 
(n=2) 

Valproate 
45.7% 
(n=32), 
SSRI 24.3% 
(n=17), 
stimulant 
20% 
(n=14), 
Alpha-2 
agonist 
20% 
(n=14), 
neurolepti
cs 12.9% 
(n=9)  

Cros
s-
sect
iona
l 
(co
mpa
rati
ve 
stud
y)  

BMI, 
Weight  

Significant weight 
gain associated 
with medicated 
individuals 
compared with 
non-medicated  

Masr
oor 
et 
al., 
(201
9) 
(49) 
 
USA  

800,614 
adolesce
nt 
inpatient
s (12-
18years) 
from the 
Nationwi
de 
Inpatient 
sample 

80
06
14 

Not 
report
ed  

57.75
% 
femal
es 
(n=46
2,366
), 
42.25
% 
male
s 

Nationwi
de survey 
of 45 
inpatient 
adolesce
nt mental 
health 
facilities 
in the 
USA  

Not 
rep
orte
d  

Conduct 
disorder 1.1% 
(n=8885), 
other 
diagnoses not 
specified 

Not 
reported 

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
coh
ort) 

Tobacc
o Use, 
Alcoho
l Use  

Significantly 
higher rates of 
tobacco and 
alcohol use 
disorders in 
people with 
conduct disorder 
compared with 
those without 
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from 
4411 
hospitals 
and 45 
states in 
the USA 

(n=33
8,248
) 

McCl
ough
en et 
al., 
(201
5) 
(50) 
 
Austr
alia 

56 young 
people 
(16-25 
years) 
from two 
acute 
mental 
health 
units in 
Australia 
for 
people 
with a 
diagnose
d mental 
illness 
admitted 
voluntaril
y and 
involunta
rily 

56 Not 
report
ed 

35.7
% 
femal
es 
(n=20
), 
62.3
% 
male
s 
(n=36
) 

Two 
acute 
mental 
health 
units; 
one 
adolesce
nt (12-
17y) and 
one 
youth 
(17-26y) 
within a 
large 
Australia
n public 
general 
hospital 
for 
patients 
with 
acute 
mental 
and 
behaviou
ral 
disturban
ces.  

Not 
rep
orte
d 

Mood disorder 
48% (n=27), 
psychotic 
disorder 46% 
(n=26), anxiety 
26.8% (n=15), 
developmenta
l disorders 
10.7% (n=6), 
ADHD 5.4% 
(n=3), 
personality 
disorder 5.4% 
(n=3), ED 1.8% 
(n=1)  

One 
medicatio
n 48% 
(n=27), 
two 
medicatio
ns 41% 
(n=23); 
most 
common 
antidepres
sants 39% 
(n=22), 
antipsycho
tics 70% 
(n=39), 
anticonvul
sants 14% 
(n=8), 
mood 
stablisers 
7% (n=4) 
and 
combinati
on 5% 
(n=3)  

Cros
s-
sect
iona
l  

Co-
morbid 
Physic
al 
Health 
Conditi
ons, 
Physic
al 
Activit
y, 
Dietar
y 
Intake, 
Tobacc
o Use, 
Alcoho
l Use 

Health risk 
behaviors (e.g. 
smoking, physical 
inactivity) 
common in young 
inpatient sample  

McM
ana
ma 
O’Bri
en et 
al., 
(201
8) 
(51) 
 
USA 

50 young 
people 
(14-17 
years) 
from 
inpatient 
psychiatr
y service 
of a 
general 
pediatric 
hospital 

50 15.8 
(0.95 
sd.)  

80% 
femal
e 
(n=40
), 
20% 
male
s 
(n=10
) 

Inpatient 
psychiatr
y service 
of a 
general 
pediatric 
hospital 
in North 
East USA, 
all 
receiving 
treatmen
t for a 
suicide 
plan or 
attempt 

Not 
rep
orte
d 

Not reported Not 
reported 

RCT  Tobacc
o Use, 
Alcoho
l Use  

High rates of 
tobacco use in a 
sample of young 
people receiving 
treatment for 
suicidal 
ideation/attempt
s.  

Midb
ari et 
al., 
(201
3) 
(52) 
 
Israel  

Young 
people 
under 13 
years 
hospitaliz
ed in a 
psychiatri
c ward 
treated 
with 
clozapine 
or other 
psychoac
tive 
medicati
on  

36 Clozap
ine: 
10.4 (2 
sd.); 
Non-
Clozap
ine 
10.1 
(1.4 
sd.) 

11.1
% 
femal
es 
(n=4)
, 
88.9
% 
male
s 
(n=32
) 

Departm
ent of 
child 
psychiatr
y in a 
mental 
health 
centre in 
Israel all 
receiving 
treatmen
t for 
childhoo
d onset 
schizophr
enia  

Tim
e 
fro
m 
initi
atio
n of 
cloz
apin
e 
trea
tme
nt 
to 
disc
harg
e 
332.
9 
days 
(sd 

100% 
childhood 
onset SZ, also 
OCD 14% 
(n=5), ADHD 
63.8% (n=23), 
ODD 11.1% 
(n=4), anxiety 
16.7% (n=6), 
pervasive 
developmenta
l disorder 
16.7% (n=6) 

All on 
antipsycho
tic 
medicatio
n; 
clozapine 
47.2% 
(n=17), 
risperidon
e 50% 
(n=18), 
olanzapine 
30.6% 
(n=11), 
quetiapine 
13.9% 
(n=5), 
perphenai
ze 13.9% 
(n=5)  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
Cha
rt 
Revi
ew) 

TG, 
Choles
terol, 
Bilirubi
n, 
Tachyc
hardia 

Hematological 
abnormalities 
within 4-16 weeks 
of initiation of 
clozapine with 
elevated rates at 
the start.  

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



200.
5);N
on-
cloz
apin
e 
291.
7 
days 
(sd 
157) 

Nargi
so et 
al., 
(201
2) 
(53) 
 
USA 

106 
adolesce
nts 
hospitaliz
ed in a 
psychiatri
c 
inpatient 
facility in 
North 
East USA 

10
6 

13.6 
(0.74 
sd.) 

67% 
femal
es 
(n=71
), 
33% 
male
s 
(n=35
) 

Psychiatri
c 
inpatient 
facility  

Not 
rep
orte
d  

MDD 32% 
(n=34), 
conduct 
disorder 32% 
(n=34) 

Not 
reported 

Cros
s-
sect
iona
l  

Tobacc
o Use  

High rates of 
tobacco use 
associated with 
conduct problem 
symptoms. 

Nieth
amm
er et 
al., 
(200
7) 
(54) 
 
Germ
any  

70 
adolesce
nt 
psychiatri
c 
inpatient
s in a 
hospital 
in 
Germany  

70 Not 
report
ed 

66% 
femal
es 
(n=39
), 
44% 
male
s 
(n=31
) 

Adolesce
nt 
inpatient
s in the 
clinic for 
child and 
adolesce
nt 
psychiatr
y in 
Germany  

Not 
rep
orte
d  

SUD 37% 
(n=26)  

Not 
reported 

Cros
s-
sect
iona
l  

Tobacc
o Use, 
Alcoho
l Use 

High rates of 
substance use 
and dependence 
in adolescent 
inpatient 
populations.  

Paru
k et 
al., 
(200
9) 
(55) 
 
Sout
h 
Afric
a  

70 
adolesce
nts 
admitted 
to adult 
psychiatri
c wards 
over a 2 
year 
period 

70 16.79 
(1.27 
sd.)  

20% 
femal
es 
(n=14
), 
80% 
male
s 
(n=56
) 

General 
psychiatri
c ward, 
adult 
ward 
with 
adolesce
nts 
admitted
. 

27.8 
days 
(23.
8 
sd.) 

FEP 64.3% 
(n=45), 
previous 
psychosis 
35.7% (n=25). 
Brief psychotic 
disorder 5.7% 
(n=4), 
schizophrenifo
rm disorder 
27.1% (n=19), 
SZ 30% (n=21), 
organic 
psychosis 10% 
(n=7)  

All on 
antipsycho
tics; FGA 
85.7% 
(n=60), 
SGA 15.5% 
(n=10). 
Benzodiaz
epine 
58.6% 
(n=41), 
anticholin
ergic 
41.4% 
(n=29)  

Cros
s-
sect
iona
l 
(Nat
urali
stic, 
Retr
osp
ecti
ve 
Coh
ort) 

Glucos
e, 
Tobacc
o Use, 
Alcoho
l Use 

Very high rates of 
tobacco and 
alcohol use.  

Patel 
et 
al., 
(200
7) 
(56) 
 
USA 

95 
children 
and 
adolesce
nts 
hospitaliz
ed for 
psychiatri
c reasons 

95 14 (3 
sd.) 

43% 
femal
es 
(n=41
), 
57% 
male
s 
(n=54
) 

Paediatri
c 
psychiatri
c 
inpatient 
ward at a 
Children’
s Hospital 
Medical 
Centre 
receiving 
antipsych
otic 
medicati
on. 

Not 
rep
orte
d 

BP 52% 
(n=49), 
disruptive 
behaviour 
disorder 46% 
(n=44), anxiety 
39% (n=37), 
MDD 26% 
(n=25), 
developmenta
l disorder 25% 
(n=24), 
psychotic 
disorder 14% 
(n=13)  

One 
medicatio
n 73% 
(n=69), 
more than 
one 
medicatio
n 27% 
(n=26). 
Antidepres
sant 47% 
(n=45), 
mood 
stabliser 
45% 
(n=43), 
psychosti
mulant 
28% 
(n=27) 

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
Coh
ort) 

BMI, 
Choles
terol, 
LDL, 
HDL, 
TG 

The prevalence of 
overweight 
children and 
adolescents 
taking 
antipsychotic 
medication was 
triple the national 
norms, and high 
rates of lipids 
were common.  

Prey
ede 
et 

161 
young 
people 

16
1 

15.42 
(1.4 
sd.)  

72% 
femal
es 

Youth 
currently 
receiving 

Not 
rep
orte

MDD 57% 
(n=91), 
adjustment 

Not 
reported 

Cros
s-
sect

Physic
al 
Activit

Young people 
reported 
engaging in little 
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al., 
(201
8) 
(57) 
 
Cana
da  

hospitaliz
ed for 
psychiatri
c care in 
regional 
hospital  

(n=12
4), 
23% 
male
s 
(n=37
) 

psychiatri
c care at 
a child 
and 
adolesce
nt 
psychiatr
y unit.  

d  disorder 14% 
(n=22), ADHD 
11% (n=17), 
social anxiety 
9% (n=14), 
SUD 7% 
(n=11), GAD 
6% (n=10) 

iona
l 
(Co
hort
) 

y, 
Dietar
y 
Intake 

physical activity 
and low levels of 
fruit and veg 
intake.  

Riala 
et 
al., 
(200
9) 
(58) 
 
Finla
nd  

508 
adolesce
nt 
inpatient
s 
admitted 
to a 
psychiatri
c unit in 
Finland  

50
8  

15.4 
(1.3 
sd.) 

59.1
% 
femal
es 
(n=30
0), 
40.9
% 
male
s 
(n=20
8) 

Acute 
psychiatri
c hospital 
in a 
closed 
ward.  

Not 
rep
orte
d 

SUD 38.2% 
(n=194), 
anxiety 
disorders 
23.8% 
(n=121), 
affective 
disorders 47% 
(n=239), 
conduct 
disorders/ODD
/ADHD 44.7% 
(n=227), 
psychotic 
disorders 
10.6% (n=54)  

Not 
reported 

Cros
s-
sect
iona
l 
(Co
hort
) 

Tobacc
o Use 

Very high levels of 
tobacco use and 
suicide attempts 
and self-harm 
higher in smokers 
than nonsmokers.  

Riala 
et 
al., 
(201
1) 
(59) 
 
Finla
nd  

171 
adolesce
nt 
inpatient
s with 
conduct 
disorder 
admitted 
to a 
psychiatri
c unit in 
Finland  

17
1 

Femal
e: 15.5 
(1.29 
sd); 
Male: 
15.3 ( 
1.44 
sd) 

42.1
% 
femal
es 
(n=72
), 
57.9
% 
male
s 
(n=99
) 

Acute 
psychiatri
c 
hospitaliz
ation in a 
closed 
ward  

Not 
rep
orte
d  

All conduct 
disorder 100% 
(n=171)  

Not 
reported 

Cros
s-
sect
iona
l 
(Co
hort
)  

Tobacc
o Use, 
Substa
nce 
Use  

High levels of 
tobacco use 
which was 
associated with 
conduct disorder 
symptoms.  

Turni
ansk
y et 
al., 
(201
9) 
(60) 
 
Israel  

78 
adolesce
nt female 
inpatient
s with 
borderlin
e 
personali
ty 
disorder 
admitted 
to an 
adolesce
nt 
inpatient 
unit  

78 15.1 
(1.7 
sd) 

100% 
femal
e 
(n=78
) 

Adolesce
nt 
inpatient 
unit for 
treatmen
t of 
psychiatri
c 
disorders 
in youth 

114.
5 
days 
curr
ent 
(198 
cum
ulati
ve) 

All BPD 100% 
(n=78) 

Not 
reported  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
Coh
ort) 

Tobacc
o Use, 
Alcoho
l Use 

More than half 
used tobacco and 
alcohol.  

Upad
hyay
a et 
al., 
(200
3) 
(61) 
 
USA 

120 
young 
people 
admitted 
to a child 
and 
adolesce
nt 
inpatient 
psychiatri
c unit  

12
0 

13.7 
(2.46 
sd) 

46.7
% 
femal
e 
(n=56
), 
53.3
% 
(n=64
) 

Child and 
adolesce
nt 
inpatient 
psychiatri
c unit  

Not 
rep
orte
d  

MDD 41.7% 
(n=50), 
conduct 
disorder 7.5% 
(n=9), PTSD 
9.2% (n=11), 
BP 9.2% 
(n=11), ODD 
37.5% (n=45), 
30% (n=36) 

Not 
reported  

Cros
s-
sect
iona
l 
(Co
hort
) 

Tobacc
o Use 

High rates of 
tobacco use in 
adolescent 
inpatients. 

View
eg et 
al., 
(200
5) 
(62) 
 
USA 

300 new 
admissio
ns to a 
large 
private 
psychiatri
c facility  

30
0 

14.2 
(2.9 
sd.) 

50.3
% 
femal
es 
(n=15
1), 
49.7
% 

Private 
child and 
adolesce
nt 
psychiatri
c facility 
in the 
USA 

Not 
rep
orte
d  

Mood disorder 
92% (n=276), 
psychotic 
disorder 8% 
(n=24) 

Antipsych
otics 
24.3% 
(n=73); 
Aripiprazol
e 0.33% 
(n=1), 
haloperido

Cros
s-
sect
iona
l 
(Co
hort
) 

BMI Children and 
adolescents with 
mental illness in 
the inpatient unit 
had higher BMI 
than general 
pediatric 
population.  
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male
s 
(n=14
9) 

l 0.33% 
(n=1), 
chlorprom
azine 4.3% 
(n=13), 
olanzapine 
4.7% 
(n=14), 
ziprasidon
e 1% 
(n=3), 
quetiapine 
6% (n=18), 
risperidon
e 10.3% 
(n=31)  

Wea
ver 
et 
al., 
(200
7) 
(63) 
 
USA  

636 
adolesce
nt 
inpatient
s 
admitted 
to two 
different 
facilities 
in USA 
age 12-18 

63
6 
(Si
te 
1: 
n=
31
6; 
Sit
e 
2: 
n=
32
0) 

Not 
report
ed 

51.3
% 
femal
es 
(n=32
6), 
48.7
% 
male
s 
(n=31
0) 

Universit
y 
operated 
facility 
and a 
state 
operated 
facility 
admitting 
children 
and 
adolesce
nts in 
need of 
acute-
care 
crisis 
stabilizati
on  

Not 
rep
orte
d 

Mood disorder 
72.3% 
(n=460), 
anxiety 25.2% 
(n=160), 
psychotic 
disorder 6.3% 
(n=40), 
adjustment 
disorder 8.3% 
(n=53), child 
disruptive 
disorder 
40.3% 
(n=256), SUD 
27.8% (n=177) 

Not 
reported  

Cros
s-
sect
iona
l 
(Ret
rosp
ecti
ve 
Coh
ort) 

Tobacc
o Use, 
Substa
nce 
Use  

High rates of 
substance use 
disorders and 
tobacco use in 
young people 
admitted to 
inpatient units.  

^ median provided not mean; * range? 

Abbreviations: ADHD (Attention deficit hyperactivity disorder); ASD (autistic spectrum disorder); BMI (body mass index); BP (blood 

pressure); BPD (borderline personality disorder); CNS (central nervous system); ED (eating disorder); FEP (first episode psyc hosis); FGA 

(first generation antipsychotics); GAD (generalised anxiety disorder); HDL (high density lipoprotein); LD (learning difficulties); LDL (low 

density lipoproteins); MS (metabolic syndrome); MT (massage therapy); OCD (obsessive compulsive disorder); ODD (oppositional defiant 

disorder); PDD (persistent depressive disorder); PTSD (post traumatic stress disorder); RCT (randomised controlled trial); SD (standard 

deviation); SSRI (selective serotonin reuptake inhibitor); SUD (substance use disorder); SGA (second generation antipsychotics); SZ 

(schizophrenia); TAU (treatment as usual); TG (triglycerides) 

 

 

Table 2: Meta-analysis Results  

Cardiometabolic 
Risk Factor 

Num
ber 
of 
Studi
es^ 

Total 
Sam
ple 
Size  

Poole
d 
Preval
ence 
Rate  

Weight
ed 
Averag
e 
(Estima
te, 
Standa
rd 
Error)  

95% CI  Cochra
ne’s Q 

I
2
 Comparison with general 

population or healthy 
ranges  

Physical Health Measures  

Weight: 
Overweight 
Prevalence (%) 

10 2789 32.4% - 26.1%-
39.5% 

85.79 
(9) 

89.
51 

Health Service England 
(2018); general 
population overweight or 
obese 31% boys, 27%girls  
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^meta-analyses may have contained more individual samples as some studies reported more than one sample 

(e.g males/females, diagnoses) 

*removal of much younger sample (Barzman), BMI: 24.49 (se. 0.60), 95% CI (23.28-25.63), Q=178.79 ((13), 

I292.73; Weight: 51.86kg (se. 6.38), 95% CI (39.34-64.37), Q=88.23 (4), I2 95.47 

Weight: Obese 
Prevalence (%) 

5 2612 15.5% - 4.5%-
41.6% 

229.38 
(4) 

98.
26 

Health Service England 
(2018); general 
population obese 17% 
boys, 15% girls.  

BMI*  11 1681 - 23.96 
(0.60) 

22.79-
25.13  

199.13 
(15) 

92.
47 

Underweight: 18.5 or 
less; Normal weight: 
18.5-24.9;Overweight: 
25-29.9; Obese: 30 or 
more 

Weight* (kg) 4 197 - 46.60 
(5.65) 

35.52-
57.67 

126.35 
(6) 

95.
25 

n/a 

Blood Pressure – 
Systolic  

3 163 - 114.06 
(3.87) 

106.48-
121.64 

63.18 
(4) 

93.
67 

120-136 (Livestrong, 
2017) 

Blood Pressure – 
Diastolic 

3 163 - 69.87 
(1.46) 

67.01-
72.73 

13.58 
(4) 

70.
56 

82-86 (Livestrong, 2017)  

Triglycerides 
(mg/dL) 

3 161 - 97.70 
(15.3) 

67.26-
128.14 

34.77 
(4) 

88.
50 

<150 mg/dL (WHO, 
Goodman et al., 2004) 

Elevated 
Triglycerides (%) 

3 193 23.1% - 9.2%-
47.3% 

11.86 
(2) 

83.
14 

HDL (mg/dL) 3 161 - 45.87 
(2.04) 

41.88-
49.86  

14.11 
(4) 

71.
65 

>35 mg/dL (WHO, 
Goodman et al., 2004) 

Abnormal HDL (%) 2 161 24.9% - 4.8%-
68.5% 

21.91 
(1) 

95.
44 

LDL (mg/dL) 3 161 - 97.39 
(2.99) 

91.54-
103.24 

5.26 
(4) 

23.
95 

<130 mg/dL (WHO, 
Goodman et al., 2004)  

Total Cholesterol 
(mg/dL) 

2 112  169.81 
(4.12) 

161.73-
177.88 

2.19 
(2) 

8.9
3 

<170mg/dL (WHO, 
Goodman et al., 2004) 

Elevated 
Cholesterol (% <5 
mm/L) 

2 116 9.8% - 1.2-48.5 4.57 
(1) 

78.
11 

Physical Health Behaviours  

Physical Activity (% 
Active)# 

4 263 45.9% - 23%-
70.6% 

38.89 
(3) 

92.
29 

Recommended 60 
minutes per day of 
moderate to vigorous 
exercise (WHO, 2011), 
and NHS England (2019) 
found 47% children and 
young people meet 
current guidelines.  

Smoking 
Prevalance (%)~ 

19 804,
018 

51.5% - 32.3%-
70.2% 

4359.6 
(18) 

99.
59 

NHS England (2019) 6% 
young people current 
smokers and 3% regular 
smokers.  

Lifetime Smoking 
Prevalence (%) 

4 374 57.9%  - 34.5%-
78.2% 

47.96 
(3) 

93.
75 

NHS England (2019) 19% 
tried smoking at least 
once in their life.  

Current Alcohol 
Use Prevalence (%) 

7 878 67.8% - 48.3%-
82.6% 

118.78 
(6) 

94.
95 

NHS England (2019) 38% 
drank alcohol at least a 
few times in the past year 
and 44% had consumed 
alcohol in the past.  

Alcohol 
Abuse/Dependenc
e Prevalence (%) 

3 800,
948 

7.3% - 3.9%-
13.1% 

12.09 
(2) 

83.
45 
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#
 removal of self-report activity (Carney et al., 2019) due to methodological issues: 33%, 95% CI (18.4-51.9), 

Q=12.57 (2), I2 84.08 

~ removal of largest cohort (n=800614), 53%, 95% CI (43.2%-62.6%), Q=434.45 (17), I2 96.09 

 

 

Table 3: Frequency and Quantity of Health Risk Behaviours  

Risk Factor  Study  Findings  Summary of Risk Factor  

Smoking – 
Frequency / 
Quantity  

McCloughen et 
al., 2015 

Never 51.8% (n=29) 
Sometimes 16% (n=9) 
Most days 1.8% (n=1) 
Everyday 30.4% (n=17)  

Varying rates of daily smokers, but high overall 
rates. 

 Riala et al., 
2009 

71% smoked at least every 
day  

 Riala et al., 
2011 

86% (n=147) smoked at least 
every day  

 Carney et al., 
2019 

Average quantity 11 per day 
(range 2-40)  

Alcohol Use – 
Frequency/ 
Quantity 

McCloughen et 
al., 2015 

Never 30.3% (n=17) 
Sometimes 60.7% (n=34) 
Most days 7.1% (n=4) 
Everyday 1.8% (n=1)  

Relatively low frequency and quantity of alcohol 
consumption. 

 Carney et al., 
2019 

Never 80% (n=40) 
Monthly 6% (n=3) 
2-4 times per month 8% (n=4) 
More than 4 times per week 
2% (n=1) 

 Carney et 2019   Average units per week 1.02 
(4.44 sd.), range 0-33 

Physical Activity 
– Frequency  

McCloughen et 
al., 2015 

Rarely 23.2% (n=13) 
Some days 39.3% (n=22) 
Most days 19.6% (n=11) 
Everyday 7.1% (n=4) 

Physical activity relatively infrequent, and low 
rates of individuals exercising daily or most days, 
compared with the government guidance to be 
active 5 days per week. 

 Eapen et al., 
2009 

At least an hour for: 
5 days per week 19.7% (n=21) 
4 days per week 9.8% (n=10) 
3 days per week 18% (n=19) 
2 days per week 14.8% (n=16) 
1 day per week 19.7% (n=21) 
 
Average 3.5 days per week 
(1.9 sd.)  

 Preyede et al., 
2018  

Active on average 1.13 (1.22 
sd.) times in past week  

Food Intake – 
Frequency  

McCloughen et 
al., 2015 

 Fruit/vegetable intake 
Rarely 10.7% (n=6) 
Some days 32.1% (n=18) 
Most days 35.7% (n=20) 
Everyday 21.4% (n=12)  

Fruit and vegetable intake low, and moderate 
consumption of junk food, however more 
rigorous assessments of diet are required. 

 Preyede et al., 
2018 

Consumed fruit and vegetable 
on average 2.66 (1.14 sd.) 
days in the past week  

 McCloughen et 
al., 2015 

Junk food intake 
Rarely 12.5% (n=7) 
Some days 60.7% (n=34) 
Most days 19.6% (n=11) 
Everyday 7.1% (n=4) 

Table 3: Frequency and Quantity of Health Risk Behaviours 
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