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Abstract
Objective

Serious mental illness is < sociated 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



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% Cl 26.1%-39.5%; n=2789), and who were obese (BMI >30) was
15.5% (95% Cl 4.5%-41.6%; n=2612). Pooled prevalence rates for tobacco use was 51.5% (95% ClI
32.2-70.2; N=804018). Early signs of metabolic risk were obser =1; 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 ~ai. 'tted to inpatient units and emphasises

the opportunity to efficiently monitor, treat and irte v ver.e to target physical and mental health.

Keywords

Metabolic Health, Inpatient Psy:hictry, 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



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 experiencir . first episode of psychosis have
poor physical health (12), and even antipsychotic naive indiv'dua.s who are at-risk for SMI display
evidence of metabolic ill-health (9-11). Additionally, adol~-~e, *s requiring mental health care for a
range of transdiagnostic conditions are more likely to exy~rience additional barriers to living a
healthy lifestyle, such as low motivation, and soci.l v. itk drawal (10, 13-14). It is important to address
this at an early stage, as physical healt' problems which occur during childhood, and early
adolescence are often persistent, and as -ecognised by the World Health Organisation can have a

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

Young people who receive car= 1,»m child and adolescent mental health services (CAMHS) are a
vulnerable group in relatic., “2 paysical health, particularly those on inpatient units. As well as the
associated poor physical ealth 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).



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 t..~ntal health inpatient units?
2. What behavioral cardiometabolic risk factors are present .~ v,ung people on mental health

inpatient units?

Method

This review was conducted according *o Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines fc. -eporting systematic reviews (20). The protocol was

registered on PROSPERO, (CRD: C"L-"2019161295, 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



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,
HbA1lc), 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-sc-tional, case-control, cohort)

and intervention studies (which report physical health at baselir=! v.z. e eligible.

Studies including older populations, mixed samples includ’~e 1, dividuals under 25 whose data could
not be separated from the whole sample, and studie, w.ich did not report physical health or
cardiometabolic risk were excluded. Case studies, “or.ference abstracts, reviews and non-English
language papers were also excluded. Alth ‘ugt. all mental health diagnoses were eligible, studies
which reported populations from specian_* intensive eating disorder services were excluded due to
the significant physical health implicatic ns associated with these disorders. Data from intervention
studies targeting smoking cesscrion or alcohol dependence in psychiatric populations were also

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

Search Strategy

An electronic database search was conducted on 10" 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.



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 characteristic, (sample size, gender, age); (c)
clinical demographics (diagnoses, description of service, medic: tior,, length of stay); (d) physical
health measures (measure, sample mean/prevalence); (e) b."havioral cardiometabolic risk factors
(measure, sample mean/prevalence), and (f) summary of rin.'ings. Accuracy of the data was checked
by independent members of the study team. Data extructea was grouped into specific risk factors,

and narrative synthesis was conducted.

Quality Assessment

Quality and risk of bias was asse<sea .y two independent reviewers using a modified version of the

Newcastle Ottawa Scale for as:=ss'ng 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% Cl. Variance was estimated using Cochran’s Q and indexed using 1> (which

estimates the extent of variance caused by between-study heterogeneity rather than chance).



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 exc'ude 1 at title-abstract stage, and a
further 130 after full text review (Fig.1). One additional paper wvas dentified through reference lists.
Thirty-nine unique studies were included (Table 1). Stuces ‘were conducted in 11 countries across
North America (n=19), Europe (n=10), Asia (n=5), Austr.lia (1.=4), Africa (n=1). Study characteristics
are summarised in Table 1. Almost all studies wrre v, uss-sectional studies, and only two included a
healthy control group. Quality assessments “v.nd 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- .. aly_es 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]



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% Cl
26.1%-39.5%; n=2789), and individuals who were obese (e.g. BMI >30) was 15.5% (95% Cl 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% Cl 22.79-25 1.} ~.ad fell within the healthy weight
range (18.5-24.9). One sample included younger particinanys (28), and upon removal of this, the
average BMI increased to the upper end of the hewi.y weight range, 24.49 (95% Cl 23.28-25.63).
Only one study had a healthy control group /29), and average BMI was significantly higher among

CAMHS inpatients than controls (27.6 v 22.2).

Four studies reported bodyweight (n=97), .anging from 32.8-68.58kg (19, 28, 40, 48). The weighted
average was 46.6kg (95% Cl 35.52 <7.6/kg). Two studies reported weight at different time-points
and 24.3% gained more than 5% ot their body weight in 3 months in one sample (39), and 84%

gained weight over 6 mon hs ir another (19)

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

compared with healthy recommendations (36).

[FIGURE 2]



Blood Pressure

Five studies reported blood pressure (n=324), (18-19, 28, 36, 44). The weighted average systolic BP
was 114.06 (95% Cl 106.48-121.64; N=163), and diastolic was 69.87 (95% ClI 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 bior.iar..~*s (n=358), (18-19, 36, 40, 44). The
mean fasting blood glucose ranged from 83.8-89.3 mg, 1L (- 4), and 13% had raised fasting blood
glucose (36). Mean random glucose ranged from s1 4-89.36 mg/dL (40, 44), and the amount of
people with elevated blood sugars varied *-*w.=n 3% (18) and 18.6% (44). Mean Hbalc was

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

Lipid/Blood Related Biomarker .

Non-fasted lipid and blood r=la.~~. biomarkers were reported across nine studies. Triglycerides were
the most commonly repc teu (18-19, 33, 40, 44, 52, 56). Weighted average triglycerides were 97.7
mg/dL (95% ClI 62.26-128.14; N=161), and pooled prevalence rate of elevated triglycerides was
23.1% (95% Cl 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% Cl 41.88-49.86; N=161), and pooled prevalence rate of low HDL was 24.9% (95% Cl 4.8-
68.5; N=161). LDL was reported in three studies (40, 44, 56). Weighted average LDL was 97.93 mg/dL

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



average cholesterol was 169.81mg/dL (95% Cl 161.73-177.88; N=112), and pooled prevalence rate of
elevated cholesterol (>5mmol/L) was 9.8% (95% Cl 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 ris. of heart disease or stroke and
includes the presence of at least three of the following; inc eased waist circumference, high
triglycerides, low HDL, high blood pressure, insulin resisteacc o high blood sugars. The rate of
metabolic syndrome (MS) was reported in three sample«. as 1.6% (18), 10% (33) and 13% (36). The
prevalence of young people who displayed at least ¢ e criteria for MS was high, ranging between

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

The proportion of young people wh~ had « diagnosed physical health condition varied. In
Hulvershorn et al., (40), 53% had a coinc ri;d medical condition, and in McCloughen et al., (50) 30%
had at least one (59% of which hau multiple conditions). Specific physical health conditions included
Tachycardia (heart rate >100bpn., 27.8%) (52), diabetes (6.4%)(27);2%,(39), hypertension (2%)(39),

and dyslipidaemia (3%)(4€

[TABLE 2]

Behavioral Cardiometabolic Risk Factors

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

physical activity, and diet.



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% Cl 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) Th. average number of cigarettes
smoked daily was 11 (range 2-40) (19). Frequency of tob~..~ use was reported less often, although
up to 86% of some samples smoked daily (59). Addition- (ly, .."e average age people started smoking
ranged between 10 (19) and 12.3 years (59). Life.cin.c use of tobacco was 57.9% (95% Cl 34.5-78.2;

N=374).

Alcohol Use

Seven studies reported alcohol u.~ (n=878; (19, 35, 41-42, 50, 54-55). The overall pooled prevalence
rate of current alcohol usc acriss these studies was 67.8% (95% Cl 48.3-82.6), which is significantly
higher than the general or pulation (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% Cl 3.9-13.1), and ranged in individual samples

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

[TABLE 3]



Physical Activity

Regular physical activity was reported in five studies (18-19, 33, 45, 50); pooled prevalence 45.9%
(95% Cl 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 there g.idelines (69).

McCloughen et al., (50) reported type of activity. Walking ve~ th.e most common activity (66.1%,
N=37), followed by running (35.7%, n=20) and visiting the ,;;ym (23.2%, n=13). Eapen et al., (18)
reported young people’s views about exercise, and f_.d 32% did not consider their activity levels as
important, whereas 29% thought it was at le~st .noderately important. Further, the confidence of
people to overcome barriers to engage in ac.. ‘ity varied with 30% feeling unable to overcome the

barriers, 30% were confident and 40% ¢! *he _ample were neutral (18).

Diet

Dietary intake was re’.. -te' i», three studies (19, 50, 57). Preyede et al., (57) found young people
consumed fruit and vegeiwables 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



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 *«i.> S\l are at increased risk for
poor physical health from an early stage, (1-2, 13). A large Jrop rtion of young people receiving
inpatient care were already overweight (32.4%) or obese ‘15.7%). Whilst beyond the scope of this
review to assess whether people gained weight over timr,, it .- concerning, given the vulnerability for
weight-gain in this population, for example, if tkey <v'ssequently receive antipsychotic medication
(16-17). Inpatients are also likely to € ‘ver.ence additional restrictions which reduce their
opportunities to be active, and thus i rease obesity (16-17). Our previous service evaluation
showed that 84% of CAMHS inpatient: who had their weight recorded more than once over 6-
months gained weight (19). Alt“oug:. obesity is an issue for the general population, and indeed
those with SMI who are treatc ir the community, young people in inpatient units are a particularly
vulnerable group, given *ha. ey 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



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. Ind’viduils on mental health units are
likely to be prescribed multiple medications which although n ay p "ovide psychological benefit, also
have well documented metabolic side-effects such as v eyt gain. Whilst we do not recommend
clinicians stop prescribing these medications, we dc suggest an awareness should be raised
regarding the significant cardiometabolic risk t~at young people are experiencing, and attempts
should be made to ameliorate this risk. Ea\ "/ .ntervention to promote a healthy lifestyle is key to
prevent the onset of comorbid conditio.’s, and reduce the long-term impact of engaging in
behavioral risk factors (13, 73). Ye*, *0 ate there have been relatively few research trials which
promote physical health for chilu. »n and young people with SMI, and particularly those in inpatient
units. Our recent review id~ny,“.d just three published international studies conducted in young
people’s inpatient units, wnich 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.



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 n :ed to intervene.

The scope of the review meant there was a high degree of hetero, 2ne 'ty between studies in relation
to sample (such as age, diagnoses), outcomes, and methodcioy * “his is representative of inpatient
services, which are often diverse groups with different r.~eds. However, as different diagnoses were
pooled, it is unknown whether these findings appl’, v, individuals with specific conditions, such as
ADHD, autism. Whilst we cannot comment ~n .~dividual diagnoses with this synthesis, we can
assume that this group are even more at risn for poor physical health due to illness severity. The
design of studies varied, which made . <t comparisons difficult and limits our ability to form firm
conclusions. Relatively few studies inciuded matched controls which meant we could only compare
to general population mean.. which may not be representative of international cohorts.
Additionally, there is a lack o, oublished 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.



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 urg: tly 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 exliibi.'=g markers of poor physical health
and cardiometabolic risk. Given the vast body of resea: "h fo ' adult populations, there is a relative
paucity of research for young people, particularl’, 1.r those with serious mental illness. This is
despite existing evidence showing health r’_'s .re common at an early stage, and that early
intervention is key to prevent the onset of coi. arbid conditions, and improve the overall wellbeing
of young people. Future work should s7.e, *o \dentify causal factors for poor physical health in young
people with serious mental illness = nd 1.'2ntify appropriate interventions. The cross-sectional nature
of the studies included meant w ~ w.re 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 ir satient 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,



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 tu ‘npatient units and emphasises
the opportunity to efficiently monitor, treat and intervene early “o t7.rget poor physical health. Of
greatest concern, a large proportion of young people were Jve. ' eight, and were much more likely
to be smokers than the general population. Additior.:!ly, roung people had elevated levels of
cholesterol and blood sugars and health risk behav'ou.s, such as physical inactivity and alcohol use.
Whilst beyond the scope of this review to c~.~mcnt on the trajectory of poor physical health, we
show that it is neccessary to intervene early w.*h physical health interventions to prevent the onset
of comorbid conditions and worsen’ag ot poor physical health. Inpatient settings afford the
opportunity to embed physical he=lth romotion within clinical care and optimise service delivery

for young people.
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Abbreviations: ADHD (Attention deficit hyperactivity dis. *der); ASD (autistic spectrum disorder); BMI (body mass index); BP (blood
pressure); BPD (borderline personality disorder); CN” (¢ ~trai nervous system); ED (eating disorder); FEP (first episode psychosis); FGA
(first generation antipsychotics); GAD (generalised an: ety disorder); HDL (high density lipoprotein); LD (learning difficulties); LDL (low
density lipoproteins); MS (metabolic syndrome); w11 ‘massage therapy); OCD (obsessive compulsive disorder); ODD (oppositional defiant
disorder); PDD (persistent depressive disorder), °TSD (post traumatic stress disorder); RCT (randomised controlled trial); SD (standard
deviation); SSRI (selective serotonin reupte' = inhicitor); SUD (substance use disorder); SGA (second generation antipsychotics); SZ
(schizophrenia); TAU (treatment as usual); 1 ~ (triy"ycerides)

Table 2: Meta-analysis Rest ",

Cardiometabolic Num | Total | Poole | Weight | 95% CI Cochra | I? Comparison with general
Risk Factor ber Sam |d ed ne’s Q population or healthy
of ple Preval | Averag ranges
Studi | Size | ence e
esh Rate (Estima
te,
Standa
rd
Error)
Physical Health Measures
Weight: 10 2789 | 32.4% | - 26.1%- 85.79 89. | Health Service England
Overweight 39.5% (9) 51 | (2018); general
Prevalence (%) population overweight or
obese 31% boys, 27%girls




Weight: Obese 5 2612 | 15.5% | - 4.5%- 229.38 | 98. | Health Service England
Prevalence (%) 41.6% (4) 26 | (2018); general
population obese 17%
boys, 15% girls.
BMI* 11 1681 | - 23.96 22.79- 199.13 | 92. | Underweight: 18.5 or
(0.60) 25.13 (15) 47 | less; Normal weight:
18.5-24.9;0verweight:
25-29.9; Obese: 30 or
more
Weight* (kg) 4 197 |- 46.60 | 35.52- 126.35 | 95. | n/a
(5.65) 57.67 (6) 25
Blood Pressure — 3 163 - 114.06 | 106.48- 63.18 93. | 120-136 (Livestrong,
Systolic (3.87) 121.64 (4) 67 | 2017)
Blood Pressure — 3 163 - 69.87 67.01- 13.58 70. | 82-86 (Livestrong, 2017)
Diastolic (1.46) 72.73 (4) 56
Triglycerides 3 161 - 97.70 67.26- 34.7, 88. | <150 mg/dL (WHO,
(mg/dL) (15.3) 128.14 (4’ 50 | Goodman et al., 2004)
Elevated 3 193 23.1% | - 9.2%- 1. %6 83.
Triglycerides (%) 47.3% [ (2 14
HDL (mg/dL) 3 161 | - 45.87 | 41.88- | “2.11 | 71. | >35 mg/dL (WHO,
(2.04) 49.86 ' (4) 65 | Goodman et al., 2004)
Abnormal HDL (%) | 2 161 24.9% | - 4.8Y- 21.91 95.
68.5% (1) 44
LDL (mg/dL) 3 161 - 97.39 1 54- 5.26 23. | <130 mg/dL (WHO,
(2.99) 1J3.24 (4) 95 | Goodman et al., 2004)
Total Cholesterol 2 112 169.82 | 1o1.73- 2.19 8.9 | <170mg/dL (WHO,
(mg/dL) (4.12, 177.88 (2) 3 Goodman et al., 2004)
Elevated 2 116 9.8% - 1.2-48.5 4.57 78.
Cholesterol (% <5 (1) 11
mm/L) 1
Physical Health Behaviours _
Physical Activity (% | 4 263 459% [ 23%- 38.89 92. | Recommended 60
Active)” 70.6% (3) 29 | minutes per day of
moderate to vigorous
exercise (WHO, 2011),
and NHS England (2019)
found 47% children and
young people meet
current guidelines.
Smoking 19 04, 51.5% | - 32.3%- 4359.6 | 99. | NHS England (2019) 6%
Prevalance (%)~ 018 70.2% (18) 59 | young people current
smokers and 3% regular
smokers.
Lifetime Smoking 4 374 57.9% | - 34.5%- 47.96 93. | NHS England (2019) 19%
Prevalence (%) 78.2% (3) 75 | tried smoking at least
once in their life.
Current Alcohol 7 878 67.8% | - 48.3%- 118.78 | 94. | NHS England (2019) 38%
Use Prevalence (%) 82.6% (6) 95 | drank alcohol at least a
Alcohol 3 800, | 7.3% - 3.9%- 12.09 83. | few times in the past year
Abuse/Dependenc 948 13.1% (2) 45 | and 44% had consumed

e Prevalence (%)

alcohol in the past.

Ameta-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% Cl (23.28-25.63), Q=178.79 ((13),

192.73; Weight: 51.86kg (se. 6.38), 95% CI (39.34-64.37), Q=88.23 (4), I>95.47




* removal of self-report activity (Carney et al., 2019) due to methodological issues: 33%, 95% Cl (18.4-51.9),
Q=12.57 (2), 1> 84.08
~ removal of largest cohort (n=800614), 53%, 95% Cl (43.2%-62.6%), Q=434.45 (17), 1°96.09

Table 3: Frequency and Quantity of Health Risk Behaviours

RiskFactor  [Study [Fndings  [summayoffikFactor |

Everyday 1.8% (n=1)

Carney et al,,
2019

Never 80% (n=40)

Monthly 6% (n=3)

2-4 times per montk 85 «n=)
More than 4 times er week
2% (n=1)

Carney et 2019

Average unit. n.r week 1.02
(4.44 sd.\, range L "3

Smoking — | McCloughen et | Never 51.8% (n=29)
Frequency / al., 2015 Sometimes 16% (n=9)
Quantity Most days 1.8% (n=1)
Everyday 30.4% (n=17)
Riala et al, | 71% smoked at least every | Varying rates of daily smokers, but high overall
2009 day rates.
Riala et al., | 86% (n=147) smoked at least
2011 every day
Carney et al., | Average quantity 11 per day
2019 (range 2-40) N
Alcohol Use - | McCloughen et | Never 30.3% (n=17)
Frequency/ al., 2015 Sometimes 60.7% (n=34)
Quantity Most days 7.1% (n=4)

Relatively low frequency and quantity of alcohol
consumption.

Physical Activity

McCloughen et

Rarely 23..)% (n=13)

Some days 32.1% (n=18)
Most days 35.7% (n=20)
Everyday 21.4% (n=12)

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)

- Frequency al., 2015 Some (J.xy. 29..% (n=22)
Most aay 5 11.6% (n=11)
Eve.yuv ,.1% (n=4)
Eapen et al., | At. astan hour for:
e o (e
2009 - days per week 19.7% (n=21) Physical activity relatively infrequent, and low
1 da s per week 9.8% (n=10) o L .
rates of individuals exercising daily or most days,
3 uays per week 18% (n=19) . ;
compared with the government guidance to be
< days per week 14.8% (n=16) active 5 davs per week
1 day per week 19.7% (n=21) ysp )
Average 3.5 days per week
(1.9sd.)
Preyede et al., | Active on average 1.13 (1.22
2018 sd.) times in past week
Food Intake - | McCloughen et | Fruit/vegetable intake
Frequency al., 2015 Rarely 10.7% (n=6)

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

Table 3: Frequency and Quantity of Health Risk Behaviours




