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ABSTRACT

Physical activity (PA) is beneficial for those with mental illness. However, it is unclear what
influences clinicians’ decisions to record PA. We conducted the first study to examine PA
recording and its predictors in clinical settings, using data from routine mental health records
in a secondary mental health service.

A retrospective study using anonymised electronic health record data was conducted.
Patients with any psychiatric diagnosis who had PA recorded were matched to controls (1:5)
who were active in hospital at that time and did not have PA recorded. Multivariable logistic
regressions were conducted to examine how sociodemographic factors and health status
predict PA recording.

5034 patients (839 with PA recorded and 4195 matched controls) with mental disorders
were included in the analysis [mean (SD) age=44 (17) years; 50.0% males]. Being
hospitalized in the past year (OR=8.9; 95%CI|=6.8-11.54) and having hallucinations
(OR=1.75; 95%CI=1.37-2.24) were significantly associated with higher odds for PA
recording. Mental disorder diagnosis of organic mental disorders, neurotic/stress-related
disorders and disorders of psychological development were significantly associated with
lower odds of PA recording.

These results highlight which patients were more likely to have PA recorded. These findings
can be used to advocate for more training and resources in mental health care around PA
counselling and recording.

Key words: Physical activity, electronic patient health records, mental iliness, physical
health, schizophrenia, bipolar disorder



1. Introduction

Individuals with serious mental iliness (SMI) including depression, bipolar disorder
and schizophrenia live 10-20 years less than the general population (Walker et al., 2015).
This mortality gap has been linked to an increased prevalence of metabolic syndrome,
cardiovascular disease, type-2 diabetes, cancer, alongside many physical health side effects
of pharmacotherapy (Correll et al., 2017; Firth et al., 2019; Solmi et al., 2019). Other factors
related to inequalities in healthcare provision, such as reduced access to services, may also
play a role in this large mortality gap (Firth et al., 2019; Lawrence & Kisely, 2010; Solmi et
al., 2019). Furthermore, those with SMI encounter many health-related and lifestyle issues,
and report limited life satisfaction (Hoffman et al., 2015). Of equal concern, while psychotic
disorders are the cause of the largest mortality disparity in mental disorders, more deaths
are attributable overall to mood and anxiety disorders (Bradford & Cunningham, 2015).
Furthermore, the physical health of those with eating disorders such as anorexia nervosa is
poorer; those with anorexia nervosa have lower bone mineral density, and increased odds of
osteoporosis and risks of bone fracture, compared to healthy controls (Solmi et al., 2016).
Anorexia nervosa is also associated with a substantial increased mortality, compared to
other eating disorders (Arcelus et al., 2011). Physical activity (PA) may be one way to
improve both the physical and mental health of those with SMI (Ashdown-Franks et al.,
2019; Vancampfort et al., 2019). However, individuals with SMI and most mental disorders
engage in significantly less PA, compared to the general population (Vancampfort et al.,
2017).

It is now well established that PA confers many benefits for individuals with various
mental illnesses. For example, PA has been shown to increase exercise capacity, fitness,
improve waist circumference and improve metabolic syndrome (Schmitt et al., 2018,
Vancampfort et al., 2019, Romain et al., 2018), physical health (Stubbs et al., 2018a), and
cognition (Firth et al., 2017) among those with schizophrenia. Furthermore, current evidence

suggests that structured PA can improve mental health symptoms in individuals with



depression, pre/postnatal depression, anxiety and stress related disorders (Ashdown-Franks
et al., 2019). Given the potential benefits of PA in a range of health domains and diagnoses,
and its low-risk nature, PA has recently been outlined as a treatment for mental illness in a
number of countries (Stubbs et al., 2018a, Carneiro et al., 2018). However, despite this, and
despite mandatory cardiometabolic screening guidelines such as the National Audit of
Schizophrenia (2014), those with SMI consistently experience a lack of monitoring of key
parameters of ill physical health (De Hert et al., 2011; Firth et al., 2019).

However, various barriers may prevent those with mental illness from becoming or
staying active. Importantly, lack of support and of lack of knowledge about PA were
commonly cited in a meta-analysis of barriers to PA, and many individuals with SMI report
they would exercise more if given advice by a physician (Firth et al., 2016). As such,
clinicians may be uniquely situated to provide PA information and support to this population.
Researchers and practitioners have recommended that healthcare systems incorporate PA
assessment and promotion strategies (Kraus et al., 2015, Patrick et al., 2009, Kohl et al.,
2012). Indeed, the American Heart Association recently released a scientific statement
underlining the importance of PA (Lobelo et al, 2018) as well as cardiorespiratory fithess
assessment and promotion (Ross et al.,2016) in clinical settings. Alongside this, some
health care practices have begun to incorporate PA recording in their electronic patient
health records (EPHRs) (Grant et al., 2013). It has been suggested that a key first step in
the integration of PA as part of treatment in is its routine assessment (Sallis, 2011).

The evidence suggests that the incorporation of the Physical Activity Vital Signs
(PAVS, Greenwood et al., 2010) in EPHRSs, which involves asking on how many days that
week the individual has been active, and for how long, can result in positive health
outcomes. Having information about PA in the EPHR provides the opportunity for clinicians
to discuss (and potentially counsel on) the PA habits of their patients (Lobelo et al., 2018). In
the USA, Kaiser Permanente Southern California imbedded the PAVS alongside checking
other vital signs (blood pressure, heart rate etc.) prior to giving patients a room. This was

implemented across 5 medical regions in Southern California, and of the centres that



employed this, in 2015, 80-96% of outpatients had the PAVS documented (Lobelo et al.,
2018). Finally, when compared to patients in control medical centres, those from PAVS
implemented centres showed statistically significant improvements in metabolic outcomes
and weight loss, from baseline to follow up (Grant et al., 2014). The routine recording of PA
was recently recommended in the European Psychiatric Association position statement on
PA and mental illness (Stubbs et al., 2018a).

Despite the benefits of PA for people with mental iliness (Ashdown-Franks et al.,
2019), the suggestions that PA should form a routine part of mental health care (Stubbs et
al., 2018a, Firth et al., 2019) and be recorded in clinical practice (Stubbs et al., 2018a), little
is known about PA recording in mental health services and what influences PA reporting.
While it is clear that the electronic recording of PA may have positive effects in primary
health care, this has yet to be examined in secondary mental health care settings. Thus,
among secondary mental health services, it remains unclear whether clinicians are having
these discussions, in what context, and among what populations. The purpose of this study
was to assess predictors of having PA recorded (i.e. by health status, diagnosis) by mental
healthcare clinicians in a large mental health trust in South London. It was hypothesized that
poor health status would predict PA recording; as clinicians would record and monitor PA for

people they think have some type of health risk.

2. Methods

2.1. Study setting and data source

Using data from the South London and Maudsley NHS Foundation Trust (SLaM) Biomedical
Research Centre (BRC) Case Register, a restrospective observational study was conducted.
SLaM is one of the largest mental healthcare providers in Europe, serving the South London

boroughs of Lambeth, Lewisham, Southwark, and Croydon. These four boroughs have a



population of more than 1.3 million people. Data for this study were obtained from the
Clinical Record Interactive Search (CRIS) application, which allows research use of an
anonymised version of SLaM’s electronic health record within a vigorous governance
framework (Perera et al., 2016). The SLaM BRC Case Register has supported a range of
studies (Mueller et al., 2018, Kesserwani et al., 2019) and has been described in detail
(Perera et al., 2016). Currently, CRIS contains archived data on over 400,000 cases and the
database, with associated data linkages, has approval for secondary analysis (Oxford
Research Ethics Committee C, reference 18/SC/0372). CRIS contains structured and free
text information and a number of natural language processing applications have been

developed to identify information from peoples’ medical records (Perera et al., 2016).

2.2. Participants and study period

When an individual registers with SLaM, they receive a primary mental health diagnosis
according to ICD10 criteria (World Health Organization, 1993). For the purpose of this study,

all ICD10 mental, behavioural and neurodevelopmental disorders (FO1-F99) were included.

All SLaM patients who had the PA portion recorded as part of a Community Physical Health
Screen (CPHS) completed (since its implementation in 2016, to the data extraction in
November 2018), and who were over 18 years of age, were included. A control group (5
controls to 1 case) was created of individuals without recorded PA information (i.e. who
either had the CPHS Screen filled out, but not the PA component, or who didn’t have the
screen filled out at all). These individuals were matched based on time active in SLaM
services. Specifically, controls were matched to cases if they were both active in any team
episode, but not in a ward stay, on the day of the case’s most recent CPHS assessment. For

both cases and controls, this day was defined as the index date.



2.3. Primary outcome: PA Recording

The primary outcome of the current study was whether PA had been recorded by the
clinician in the structured text of the CPHS. Briefly, the CPHS was implemented in 2016, and
includes questions on patients’ lifestyle behaviours (PA, diet, smoking etc). Based on the
PAVS portion of the CPHS (Greenwood et al., 2010), patients were asked two questions:
“On how many days in the past week have you engaged in moderate to vigorous physical
activity, such as a brisk walk?” (with response options on a 1 to 7 Likert-type scale) and “For
how many minutes on average, did you engage in physical activity at this level?” These two
questions are recommended in the PA vital sign research (Greenwood, 2010) and enable
the calculation of the total amount of moderate-vigorous PA per week and establish if a
person is meeting recommended guidelines. Patients were classified as being in the PA-
recorded group (case group) if either both questions had been completed, or just the first

one. If patients had more than one screen completed, the most recent one was used.

2.4. Covariate measurements of health status and confounders

Additional measurements were obtained from CRIS for all cases and controls. All covariates
were defined according to the value on or closest to the index date. Demographic covariates
(independent variables) comprised: age, sex, and index of multiple deprivation (IMD 2010)
for the neighbourhood of residence (Lower Super Output Area), as used in previous CRIS
studies (Das-Munshi et al., 2017; Stubbs et al., 2018b). The IMD assesses and includes
area-level deprivation from Census data across several domains including income,
employment, health, education, barriers to housing and services, living environment, and
crime (Richardson et al., 2009). Information on cohabiting status (Cohabiting: married/civil

partner, married, cohabiting; Noncohabiting: single, divorced, civil partnership dissolved,



widowed, separated) was ascertained, and categorizations were based on past papers
(Stubbs et al., 2018b). A detailed ethnic category was specified for each patient, which was
then aggregated into four ethnic groups for descriptive purposes. The ‘Black’ group refers to
‘African’, ‘Caribbean’, and ‘Any other black background’ categories, the ‘Asian group
includes ‘Bangladeshi’, ‘Chinese’, ‘Indian’, ‘Pakistani’, and ‘Any other Asian background’ and
the ‘White’ group refers to British’, ‘Irish’, and ‘Any other white background’ ethnic
categories. Patients with mixed backgrounds such as “White and Asian’, ‘White and Black
African’, ‘White and Black Caribbean’ and ‘Any other mixed backgrounds” were grouped as
mixed ethnicity. Ethnicity has been categorized this way in other CRIS work (Kovalchuk et
al., 2017). For the final regressions, ethnicity was further condensed into ‘White (White-
European’ and ‘Non-White,” again based on previous CRIS work (Stubbs et al., 2018b).
‘Non-White’ included ‘Black,’ ‘Asian,’ ‘Mixed.’ This was dichotomized as such because
preliminary analysis showed that the associations with PA recording were similar for Black,

Asian and mixed ethnicities.

The Health of the Nation Outcome Scales (HONOS) (Wing et al., 1998) are routinely
administered measures of iliness burden in UK mental health services and are recorded by
clinicians in structured fields on the electronic health record. Individual HONOS item scores
(agitated behaviour, self-injury, problem drinking & drugs, cognitive problems, physical
illness, hallucinations, depressed mood, other mental health problems, relationship
problems, daily living problems, living conditions problems, occupational problems) were
obtained within 6 months before or after the index data (date of CPHS completion), with
closest scores in time to this date being included in analyses. All individual items were
summed up to create a total HONOS score. Within the individual HONOS score items, scores
2 or over (possible scores of 0-4), were classified as having a problem on that specific
HoNOS score (Stubbs et al., 2018b). Finally, Body Mass Index (BMI), captured either in a

structured field or with the Generalised Architecture for Text Engineering (GATE)



application, a natural language processing application (see Perera et al., 2016), was

ascertained using the value closest to the index date.

2.5. Diagnosis and Medication

Patients with any mental disorder diagnosis were considered eligible for this study, and
diagnosis was ascertained by using the primary ICD10 diagnosis, which was closest to the
index date (6 months either side). This is detailed above in section 2.2. Participants were
grouped into ICD10 F highest-numeral categories (i.e. FOx, F1x, F2x ... F9x) for analysis.
Structured medication fields were supplemented by Natural Language Processing
applications in the records to ascertain mentions of current medication (Perera et al., 2016).
Specifically, presence or not of the following medication groups was gathered on the basis of
information closest to the participant index date: antipsychotics, antidepressants, hypnotics
and anxiolytics, ADHD medication and dementia medication. Of note, participants could

have been taking more than one medication at the same time.

2.6. Hospitalizations

SLaM patient records were linked with national Hospital Episode Statistics (HES). HES are
compiled from all NHS Trusts in England (both acute and mental health services), and
include statistics on all inpatient episodes, as well as outpatient and emergency care (Perera
et al., 2016). Total length of stay (in days) within one year on either side of the index date
was ascertained for each patient. For the purpose of this analysis, SLaM hospital
admissions were analysed separately. Specifically, if a patient had been an inpatient in
SLaM (i.e. mental health services) the 12 months before the index date, they were given a 1

(vs. a 0) for the dichotomous categorization. Furthermore, a continuous variable was also



included for count of inpatient days in the 12 months leading up to (and including the day of)

the index date.

2.7. Statistical analysis

The study sample for both cases and controls was initially described in terms of
demographic and health status variables, and tested accordingly with either chi-square or
independent samples t-test to ascertain significant differences between those with PA
recorded and those without. Multivariable logistic regression analyses were conducted to
predict PA recording. The predictor variables used in the first model were socio-
demographic predictors variables (age, sex, marital status, IMD tertile and ethnicity).
Subsequently, the associations between PA recording (outcome) and other predictors [BMI
score, HES length of stay, SLaM inpatient stay (yes/no and number of days), HONOS (mean
total and each individual item), diagnosis, and medication, with PA recorded (yes/no)] were
assessed with multivariable logistic regression with each of these predictors being included
individually in the models, while adjusting for the five sociodemographic variables. This is in
line with similar analyses in recent publications (e.g., Koyanagi et al., 2018; Stubbs et al.,
2018c; Vancampfort et al., 2018a; Vancampfort et al., 2018b). For mental disorder
diagnosis, ICD10 F diagnoses were compared to the grand mean. All analyses were

conducted using STATA, version 15.

3. Results

The analysed cohort consisted of 5,034 individuals. Specifically, the case group (those with
PA recorded), consisted of 839 community-dwelling patients (47% female), with a mean age

of 39 years. The control cohort consisted of 4,195 community dwelling patients (50%



female), with a mean age of 46 years. Briefly, the groups differed significantly in terms of
diagnosis, age, ethnicity, marital status and medication usage. Table 1 fully summarises

characteristics of those who had PA recorded compared to those who did not.

3.1. Sociodemographic predictors of PA recording

Table 2 outlines the sociodemographic predictors of PA recording. In the first model which
included sex, age, ethnicity, martial status and IMD tertile, age and ethnicity were significant
predictors of PA recording. Increasing age (in years) was a significant negative predictor of
having PA recorded (OR 0.97, 95% CI .97, .98). Additionally, being of White ethnicity (vs.
non-White) was a significant negative predictor of having PA recorded (OR .53, 95% CI .45,

63).

3.2 Health status predictors of PA recording

Table 3 describes the health status predictors of PA recording. Having been a SLaM
inpatient in the year before the index date was a significant predictor of PA recording (OR
8.9, C1 6.8, 11.54). Similarly, number of days of SLaM inpatient stay significantly predicted
having PA recorded (OR 1.01, 95% CI 1.01, 1.02). While overall HONOS score did not
significantly predict PA recording, many of its sub-items did. The presence of problems in
the domains of hallucinations (OR 1.75, Cl 1.37, 2.24), living conditions (OR 1.48, 95% ClI
1.09,), and occupation (OR 1.02, 95% CI .74, 1.40) significantly predicted PA recording.
Conversely, the presence of cognitive problems (OR .72, 95% CI .54, .96) and relationship

problems (OR .61, 95% CI .47, .48) were significant negative predictors of PA recording.

Compared with the grand mean, the mental disorders with significantly higher odds for PA
recording were schizophrenia and schizotypal disorders (ICD-10 F2x; OR 3.36, 95% Cl 2.62,

4.29), mood disorders (ICD-10 F3x OR 2.39, 95% CI 1.80, 3.18), behavioural syndromes
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(ICD-10 F5x OR 2.60, 95% CI 1.62, 4.27) and disorders of adult personality and behavior

(ICD-10 F6x OR 1.99, 95% CI 1.24, 3.20). Those with organic mental disorders (ICD-10 FOx

OR .12, 95% CI .04, .36), neurotic/stress-related/somatoform disorders (ICD-10 F4x OR .59,

95% CI .40, .88), and disorders of psychological development (ICD-10 F8x OR .25, 95% ClI

.11, .59), had significantly lower odds for PA recording. Those on antipsychotics (OR 3.14,

95% CI 2.56, 3.86), antidepressants (OR 1.42, 95% CI 1.18, 1.72), or hypnotics/anxyiolytics

(OR 1.60, 95% CI 1.3, 1.95) were significantly more likely to have PA recorded, while those

taking ADHD medication (OR .44, 95% CI .20,.96) were significantly less likely to have PA

recorded.

Table 1. Sample characteristics (overall and by PA-recording status)

N (%) Overall PA-recorded Non-PA-recorded | P value*
group group

Age (years) Mean 44.4 (171, 38.7 (14.2; 45.6 (17.4; p<0.001

(SD; n) n=5034) n=839) n=4195)

Primary Diagnosis p<0.001

ICD10 Category,

n/N (%):

FOx 99/2343 5/807 (1%) 94/1536 (6%)

Organic, including (4%)

symptomatic, mental

disorders

F1x 211/2343 38/807 (5%) 173/1536 (11%)

Mental and (9%)

behavioural disorders

due to psychoactive

substance use

F2x 712/2343 352/807 (44%) | 360/1536 (24%)

Schizophrenia, (30%)

schizotypal and

delusional disorders

F3x 372/2343 162/807 (20%) |210/1536 (13%)

Mood [affective] (16%)

disorders
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F4x 244/2343 40/807 (5%) 204/1536 (13%)

Neurotic, stress- (10%)

related and

somatoform

disorders

F5x 90/2343 43/807 (5%) 47/1536 (3%)

Behavioural (3%)

syndromes

associated with

physiological

disturbances and

physical factors

F6x 99/2343 34/807 (4%) 65/1536 (4%)

Disorders of adult (4%)

personality and

behaviour

F7x 55/2343 23/807 (3%) 32/1536 (2%)

Mental retardation (2%)

F8x 73/2343 5/807 (1%) 68/1536 (4%)

Disorders of (3%)

Psychological

Development

F9x 388/2343 105/807 (13%) |283/1536 (18%)

Behavioural and (17%)

emotional disorders

with onset usually

occurring in

childhood and

adolescence

Sex p=0.140

Male 2498/5034 | 442/839 (53%) |2,093/4195
(50%) (50%)

Female 2535/5034 | 397/839 (47%) |2,101/4195
(50%) (50%)

Ethnicity p<0.001

White 2426/4823 | 321/839 (38%) |2105/3984 (53%)
(50%)

Black 1193/4823 | 298/839 (36%) | 895/3984 (22%)
(25%)

Asian 227/4823 64/839 (8%) 163/3984 (4%)
(5%)

Mixed 425/4823 82/839 (10%) 343/3984 (9%)
(9%)
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Marital Status p=0.002
Cohabiting 711/4223 91/711 (13%) 620/3512 (18%)
(17%)
Non-cohabiting 3512/4223 | 620/711 (87%) |2982/3512(82%)
(83%)
Index of Multiple 28.0 (11.8; [29.21 (10.8; 27.8 (11.9; p=0.002
Deprivation: IMD 4895) n=805) n=4090)
2010 (M, SD; n)
Medication: p<0.001
Antipsychotic 2046/5034 | 584/839 (69%) |2733/4195(65%)
(41%)
Antidepressant 1756/5034 388/839 (46%) 1368/4195(33%)
(35%)
Hypnotics and 987/3054 285/839(34%) 702/4195(17%)
anxiolytics (20%)
ADHD Medication 179/5034 11/839 168/4195 (4%)
(4%) (1%)
Dementia Medication | 144/5034 3/839 (0.4%) 141/4195 (3%)
(3%)
Mean (SD; n) BMI 27.9 (8.7; 27.2 (7.3; 28.4 (9.7, n=826) |p=0.01
(kg/m?) n=1526) n=700)
HoNOS Total score |10.6 (5.9; 10.2 (5.6; 10.9 (6.0 ;n=1112) | p=0.02
(SD; n) n=1925) n=803)
Agitated behaviour 322/1916 124/801 (15%) | 198/1115 p=0.01
(17%) (18%)
Self-injury 181/1915 80/801 (10%) 101/1114 (9%) p=0.052
(9%)
Problem drinking 298/1911 145/800 (18%) | 153/1111 (14%) p=0.238
drugs (16%)
Cognitive problems | 395/1915 127/801 (16%) | 268/1115 (24%) p=0.004
(21%)
Physical illness 535/1915 176/800 (22%) |359/1115 (32%) p<0.001
(28%)
Hallucinations 545/1914 271/801 (34%) |274/1113 (25%) p<0.001
(29%)
Depressed mood 792/1916 308/801 (39%) |484/1115 (43%) p<0.001
(41%)
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Other mental health | 1136/1919 | 455/802 (57%) |681/1117 (61%) p=0.11

problems (59%)

Relationship 716/1913 262/800 (33%) |454/1113 (41%) p=0.032

problems (37%)

Daily living problems | 574/1914 214/799 (27%) | 360/1115 (32%) p= 0.001
(30%)

Living conditions 298/1901 144/797 (18%) | 154/1104 (14%) p<0.001

problem (16%)

Occupational 626/1909 275/797 (35%) |351/1112 (32%) p=0.036

problems (33%)

HES Length of Stay |10.1 (30.7; |8.2(2.4;n=93) |[10.9(33.7; n=211) | p=0.49

(SD; n) n=304)

SLaM Pre-index 348/5034 223/839(27%) 125/4195 p<0.001

inpatient stay (7%) (3%)

(Yes/No)

SLaM Pre-index 1.9 (16.8; 17.5 days (46.8; | 2.5 (19.3; n=4195) | p<0.001

Length of Stay (SD; | n=5034) n=839)

n)

Notes.

HoNOS:Health of Our Nations Scale

HES: Hospital Admission Statistics
SLaM: South London and Maudsley

PA: Physical Activity
*p <0.05
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Table 2. Socioedemographic predictors of Physical Activity recording

Characteristic Category Odds Ratio [95% Confidence
Interval]
Sex Male vs. 1.02 [.86, 1.22]
Female
Age (years) 97* [.97, .98]
Ethnicity White vs. .53* [.45,.63]
Non-White
Marital Status Cohabiting vs. .89 [.69,1.14]

Non-Cohabiting

Index of Multiple Deprivation
Tertile

Notes.
*p <0.05
N= 3,189

The model was mutually adjusted for all variables in the table.

1- Most Deprived
2
3-Least Deprived

1.05[.84,1.30 ]
1.02 [.45, .63]
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Table 3. Health status predictors of PA recording

Characteristic Category Odds Ratio [95% | Number of Adjusted R-
Confidence observations | squared
Interval]

Body Mass Index | Kg/m? (per unit .99 [.98, 1.01] N= 1358 6.3%

(BMI) increase)

HES Length of days 1.00 [.97,1.01] N=237 6.0%

Stay

SLaM Inpatient Yes vs. No 8.9 (6.8, 11.54] | N=3819 13.3%

stay in 12 months

before index date

SLaM Days of 1.01*[1.01, 1.02] | N=3819 8.2. %

inpatient stay in 12

months before

index date (Days)

HoNOS Total Score | Problem (Yes vs. |.98 [.97, 1.00] N=1605 6.5%

No)

HoNOS Item Score

Agitated

Self-injury .78 [.57,1.07] N=1574 9%

Problem 1.18 [.80, 1.73]

drinking/drugs 1.27 [.93, 1.72]

Cognitive problems
Physical illness
Hallucinations
Depressed Mood
Other Mental
Problems
Relationship
Problems

Daily living problems
Living condition
problems
Occupational
problems

.72* [ .54, .96]

1. [.78,1.32]
1.75* [ 1.37,
2.24]

.97 .75, 1.26]
.83 .65, 1.07]
61 [.47, .78]
96 [.72, 1.26]
1.48%[1.09, 2.01]
1.02* [.74, 1.40]
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Diagnosis Yes vs. No N= 1813
FOx .12*[.04, .36]
F1x 71 1[.47,1.07]
F2x 3.36% [2.62, 4.29]
F3x 2.39%[1.80,3.18]
F4x .59* [.40, .88]
F5x 2.6%[1.62,4.27]
F6x 1.99% [1.24, 3.20]
F7x 1.66 [.89, 3.09]
F8x 25" [.11, .59]
FIx 1.07 [.78, 1.45]
Medication Yes vs. No N=3819 12%
Antipsychotics 3.14* [2.56, 3.86]
Antidepressants 1.42*[1.18, 1.72]
Hypnotics or 1.60* [1.30, 1.95]
Anxiolytics 44* .20, .96]
ADHD Medications 54 [17,1.77]
Dementia
Medications

Notes.

PA: Physical Activity

*p <0.05

All regressions were adjusted for sex, age, ethnicity, marital status and IMD tertile.
For mental disorder diagnosis, the grand mean was used as the reference group.

4. Discussion

4.1. Main Findings

The current study examined the predictors of PA recording in routine mental healthcare.
Those with schizophrenia, mood disorders, behavioural syndromes associated with
physiological disturbances and physical factors, and disorders of adult personality and
behaviour, were significantly more likely to have PA recorded. Furthermore, those of older
age, those who were taking ADHD medication, or those who had problem scores on the
sub-items of either cognition or relationships on the HONOS were less likely to have PA

recorded. In addition, those with a diagnosis of organic mental disorder, neurotic/stress-
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related disorder or disorders of psychological development were significantly less likely to
have PA recorded.

While this is the first study to look at the associations in a mental healthcare context,
Coleman and colleagues (2012) assessed the demographic differences between those with
PA recorded and without (with physical activity vital signs (PAVS)), in a general primary
healthcare context. Similarly to our results, they found those with a PA recording were in
worse health, determined by more comorbid conditions and greater outpatient visits. In line
with our hypothesis, those with PA recorded were in worse health. Specifically, greater
length of hospital stay, reflecting inpatient care for mental iliness, predicted having PA
recorded. This could be for a variety of reasons, for example that physicians might be more
likely to record and monitor PA for people they think have some sort of health risk. It may
also be that those in worse health had greater contact with mental health professionals, who
as such may have been more concerned about monitoring their patients’ health and well-
being.

The current study found that certain groups were less likely to have PA recorded. As
PA is beneficial for a range of domains, and as PA recording has been linked to discussions
of PA, it may be that as a result, these groups are vulnerable populations (Vancampfort et
al., 2016a; Vancampfort et al., 2016b). Specifically, those who were taking ADHD
medications were less likely to have PA recorded. This is of concern, as some ADHD
medications have been known to have a high non-response rate of 10-25% (Banachewski et
al., 2006; Taylor et al., 2004), and uncertainties remain regarding the long-term safety of
ADHD medications (Den Heijer et al., 2016). As such, PA has recently been suggested as
an adjunct treatment for those taking ADHD medication (Den Heijer et al., 2016). Given the
fact that PA has been shown to be beneficial for promoting functional recovery in this
population (Vysniauske et al., 2016), it is of concern that such discussions of activity appear

to not be occurring among those taking ADHD medication in mental health settings.
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In addition, specific diagnoses of organic mental disorder, neurotic/stress-related
disorder or disorders of psychological development were significantly less likely to have PA
recorded. Organic mental disorders include various forms of dementia, mental disorders due
to brain damage, and personality and behavioural disorders due to brain disease, damage or
dysfunction. Due to the impaired cognitive functioning of those with organic mental
disorders, it may be inherently challenging for clinicians to ask questions around PA in this
population (Green et a, 2020). These disorders tend to have a significant impact on an
individual’s ability to function and quality of life (Sun et al., 2017). Despite the fact that PA
may be particularly beneficial for these individuals, it may also be of much less importance to
the clinicians assessing their health, if they are in a state of very ill mental health. This also
highlights the difference in parity between mental and physical health care, and the fact that
mental health clinicians (physicians and nurses), may not feel equipped to discuss physical
health and health behaviours, or feel like it is their responsibility (Thomas, 2016). Relatedly,
the fact that increasing age was a significant negative predictor of recording may be
indicative of the fact that older patients may be dealing with various other health issues, and
as such their PA levels might not be a clinical priority.

Those with disorders of psychological development were also less likely to have PA
recorded. Such disorders include autism, Asperger’s syndrome, and some language
disorders. Again, it may be that those with these disorders are in generally worse health, so
clinicians may not prioritize PA discussions as they have limited time to talk about other
health issues. Indeed, among a large sample of American adults with and without autism
disorder, those with autism had significantly higher rates of immune conditions,
gastrointestinal and sleep disorders, seizures, obesity, hypertension, diabetes and suicide
attempts (Croen et al., 2015). In line with our results, previous work has shown that adults
with autism were less likely to have received preventive healthcare, perhaps due to
communication or deficits in sensory processing, which may partially explain the lower odds
of PA recording among those with disorders of psychological development (Nicolaidis et al.,

2013). Those with elevated scores on the cognition sub-item of the HONOS scale were also
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less likely to have PA recorded, which may reflect issues of cognitive functioning among
those with organic mental disorders and disorders of psychological development. Compared
to diagnoses such as depression and schizophrenia, there is also less concrete evidence,
and indeed guidelines, regarding the benefits and use of PA and the aforementioned
disorders, which may also play a role in the decreased likelihood of PA discussions.

Overall, there was low recording of PA levels among this sample of individuals with
mental illness, which is consistent with a broader issue of lack of physical health screening
and intervention among those with mental illness (Firth et al., 2019). Based on the National
Audit of Schizophrenia (2012), only 50% of those with schizophrenia had their BMI recorded
in the past year within mental health services. Similarly, among a sample of individuals at
ultra-high risk of psychosis, only 7.5% of them had PA information recorded, compared to
more than 80% who had information regarding substance use recorded (Carney et al.,
2018). Such results are also in line with Lobelo and colleagues (2018), who noted that
cardiovascular risk factors such as blood pressure and smoking are routinely monitored,
however PA is very often not assessed. Furthermore, waist circumference is rarely recorded
among those with SMI (Rosenbaum et al., 2014; McKenna et al., 2014). The low rates of PA
recording are troubling as inadequate monitoring can result in poor health outcomes in the
longer-term, which is of great concern considering the well-established mortality gap among
those with various forms of mental illness (Carney et al., 2018, Bozymski et al., 2018).

However, current evidence suggests that 80% of UK general practitioners are
unfamiliar with national PA guidelines of 150 minutes of moderate-vigorous activity weekly,
and most lack the training and/or confidence with respect to assessing and encouraging PA
(Chaterjee et al., 2017). Furthermore, in the context of general health care, it was found that
70-80% of professionals do not engage in PA discussions with their patients (Booth et al.,
2015). Importantly, clinicians who are more active are more likely to recommend or discuss
activity with patients, which could also explain why some patients’ PA was recorded, while
others’ was not (Lobelo et al., 2009). This is of note, as PA recording may result in improved

health outcomes in the long term, but may also have economic benefits for healthcare
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systems (Marashi et al., 2019). Indeed, assessments and advice about PA, in the context of
routine healthcare services, have been flagged as one of the best ways to invest in

increasing PA (Global Advocacy for Physical Activity, 2012).

4.2 Practical action steps

Research is required to understand at a staff level why there may be low levels of
recording of PA. The current results can be used as a baseline and to advocate for more
training for mental healthcare clinicians regarding PA discussions, and to encourage
improvements in PA referral infrastructures, particularly among patients who are not
currently engaging in such discussions. Indeed, physician counseling and exercise (i.e.
structured PA) referral schemes have been found to lead to improvements in patients’ PA for
up to one year (Sanchez et al., 2015, Orrow et al., 2012, Williams et al., 2007). Similarly, the
recently released European Psychiatry Guidelines advocated for PA recording as being a
fundamental need in mental healthcare (Stubbs et al., 2018a). Our results can furthermore
be used to help clinicians focus on patients who are not currently engaging in such
discussions and may thereby be at risk. Based on our findings, this includes those with
neurotic or stress-related disorders, those with organic mental disorders, those with
disorders of psychological development, those with cognitive problems, with relationship
problems and those who are older.

Looking forward, an assessment of whether continued medical education (CME), in
which mental health care staff are trained on the importance of PA for mental health, brief
motivational interviewing, and how to assess PA quickly (for example using the
aforementioned PAVS), can improve PA assessment and recording may be warranted.
While Gaughran et al. (2017) examined the effectiveness of having a care coordinator
undergo lifestyle training and then work with patients with psychosis on various lifestyle
areas such as exercise, diet, smoking or alcohol use, this was not shown to be effective. As

such, it may be that having a targeted PA focus may be more effective, as may be a focus
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on improved fithess as the outcome, rather than reducing BMI or waist circumference
(Gaughran et al., 2017). Nurse-led cardiometabolic interventions have however been shown
to improve PA (Happell et al., 2014). Additionally, as the interest and integration of digital
health into mental health settings continues to grow, particularly with regards to passive data
gathering (Firth et al., 2019), there is clear potential for using wearable devices to obtain
objective measures of PA in clinical settings. Future research might look to explore whether
wearables can predict health outcomes and/or worsening of mental health, such as picking
up when someone is becoming more sedentary. Wearable activity monitors have been used
in other health care settings as well, such as to monitor the health status of those with
cardiovascular risks (Lobelo et al., 2018). Interventions that target PA behaviors of clinicians
should also be considered, as these have been shown to influence PA discussions with

service users (Lobelo et al., 2009).

4.3. Strengths, limitations and future research

The strengths of this study include the large sample size from a detailed clinical database
which represents real-world, observational data. The use of the ICD10 categorization for all
mental iliness diagnoses is also a strength. Furthermore, this study is novel and to our
knowledge is the first to examine predictors of PA recording in secondary mental health
care.

However, some limitations should be highlighted. The nature of how the data was
collected presents some issues. For example, the data were self-reported (via a clinician),
and thus is prone to bias. Furthermore, the way the CPHS was structured may have led to
some inconsistencies in recording. Completion of the screen was not mandatory and there
may have been trust level and staff level factors (including confidence, perceived
importance) that influenced completion of the physical health screen and specifically the
physical activity structured questions. In addition, caution must be exercised when

interpreting the meaning of recorded PA. Simply having had PA recorded doesn’t provide
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any information on whether a discussion around this or an intervention/recommendation was
provided. Similarly, the fact that the patient does not have PA recorded does not necessarily
imply that a conversation around PA didn’t occur with the clinician. It may be that PA was
discussed, however wasn’t recorded in that structured field. For the purpose of this study,
among the cases, we only used the most recent version of their CPHS. If they had multiple
screens completed, there might be valuable information that was lost. The current study only
presents information from one mental health service in the UK, and thus the findings may
not generalize broadly. Finally, and importantly, this study was cross-sectional in nature. As

such, causality nor directionality can be inferred.

Future studies could look to examine the more longitudinal nature of changes in PA
recording and subsequent health outcomes. It is also imperative that future research looks to
unveil the underlying reasons for discrepancies in PA recording rates, through research
directly with clinicians, as this will have profound training and clinical implications. Future
work might also look to examine whether PA is being recorded in other ways in health
records, outside of structured forms. Finally, there is a need to examine how health
outcomes differ within those with activity recorded, by activity level. Indeed, the findings of
this study could be used as a starting point for that type of investigation, and the current PA-

recorded cohort could be used for this.

5. Conclusions

The current study found health status differences between community-dwelling
mental health service users who have PA recorded vs. those who do not. Non-white
ethnicity, younger age and psychiatric hospitalization were predictors of recorded physical
activity, as were specific diagnoses. These results can be used to advocate for more training

among mental healthcare professionals in terms of PA discussions and counselling, as well
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as be used to tailor PA discussions to individuals who aren’t currently receiving them. Future
research is needed to assess health outcomes by activity level, and to see whether a
physical activity counselling intervention can result in meaningful changes in service-users’

health.

24



Acknowledgements

Garcia Ashdown-Franks is supported by a Canadian Institutes for Health Research Doctoral
Award.

Catherine Sabiston is supported by the Canada Research Chairs program

Robert Stewart is part-funded by: the NIHR Specialist Biomedical Research Centre for
Mental Health at the South London and Maudsley NHS Foundation Trust and Institute of
Psychiatry, King’s College London; by the Medical Research Council (MRC) Mental Health
Data Pathfinder Award to King’s College London; by an NIHR Senior Investigator Award.

Brendon Stubbs is supported by a Clinical Lectureship (ICA-CL-2017-03-001) jointly funded
by Health Education England (HEE) and the National Institute for Health Research (NIHR).
Brendon Stubbs is part funded by the NIHR Biomedical Research Centre at South London
and Maudsley NHS Foundation Trust. Brendon Stubbs is also supported by the Maudsley
Charity, King’s College London and the NIHR South London Collaboration for Leadership in
Applied Health Research and Care (CLAHRC) funding. This paper presents independent
research. The views expressed in this publication are those of the authors and not
necessarily those of the acknowledged institutions.

References

Arcelus, J., Mitchell, A. J., Wales, J., & Nielsen, S. (2011). Mortality rates in patients with
anorexia nervosa and other eating disorders: a meta-analysis of 36 studies. Archives of
general psychiatry, 68(7), 724-731.

Ashdown-Franks, G., Sabiston, C. M., & Stubbs, B. (2019). The evidence for physical
activity in the management of major mental illnesses: a concise overview to inform busy
clinicians' practice and guide policy. Current opinion in psychiatry.

Bradford, D. W., & Cunningham, N. (2016). Psychotic disorders cause the greatest mortality
disparity among mental disorders, though more deaths are attributable overall to mood and
anxiety disorders. Evidence-based mental health, 19(2), 58-58.

Booth, H. P., Prevost, A. T., & Gulliford, M. C. (2015). Access to weight reduction
interventions for overweight and obese patients in UK primary care: population-based cohort
study. BMJ open, 5(1), e006642.

Bozymski, K. M., Whitten, J. A., Blair, M. E., Overley, A. M., & Ott, C. A. (2018). Monitoring

and treating metabolic abnormalities in patients with early psychosis initiated on
antipsychotic medications. Community mental health journal, 54(6), 717-724.

25



Carney, R., Bradshaw, T., & Yung, A. R. (2018). Monitoring of physical health in services for
young people at ultra-high risk of psychosis. Early intervention in psychiatry, 12(2), 153-159.

Chatterjee, R., Chapman, T., Brannan, M. G., & Varney, J. (2017). GPs’ knowledge, use,
and confidence in national physical activity and health guidelines and tools: a questionnaire-
based survey of general practice in England. Br J Gen Pract, 67(663), e668-e675.

Carneiro, L. F., Mota, M. P., Schuch, F., Deslandes, A., & Vasconcelos-Raposo, J. (2018).
Portuguese and Brazilian guidelines for the treatment of depression: exercise as
medicine. Revista Brasileira de Psiquiatria, 40(2), 210-211.

Croen, L. A., Zerbo, O., Qian, Y., Massolo, M. L., Rich, S., Sidney, S., & Kripke, C. (2015).
The health status of adults on the autism spectrum. Autism, 19(7), 814-823.

Coleman, K. J., Ngor, E., Reynolds, K., Quinn, V. P., Koebnick, C., Young, D. R,, ... & Sallis,
R. E. (2012). Initial validation of an exercise “vital sign” in electronic medical records. Med
Sci Sports Exerc, 44(11), 2071-2076.

Correll, C. U., Solmi, M., Veronese, N., Bortolato, B., Rosson, S., Santonastaso, P., ... &
Pigato, G. (2017). Prevalence, incidence and mortality from cardiovascular disease in
patients with pooled and specific severe mental iliness: a large-scale meta-analysis of
3,211,768 patients and 113,383,368 controls. World Psychiatry, 16(2), 163-180.

Daskalopoulou, C., Stubbs, B., Kralj, C., Koukounari, A., Prince, M., & Prina, A. M. (2017).
Physical activity and healthy ageing: A systematic review and meta-analysis of longitudinal
cohort studies. Ageing research reviews, 38, 6-17.

Das-Munshi, J., Chang, C. K., Dutta, R., Morgan, C., Nazroo, J., Stewart, R., & Prince, M. J.
(2017). Ethnicity and excess mortality in severe mental iliness: a cohort study. The Lancet
Psychiatry, 4(5), 389-399.

De Hert, M., Correll, C. U., Bobes, J., Cetkovich - Bakmas, M. A. R. C. E. L. O., Cohen, D.

A. N., Asai, I., ... & Newcomer, J. W. (2011). Physical iliness in patients with severe mental
disorders. |. Prevalence, impact of medications and disparities in health care. World
psychiatry, 10(1), 52-77.

Den Heijer, A. E., Groen, Y., Tucha, L., Fuermaier, A. B., Koerts, J., Lange, K W, ... &
Tucha, O. (2017). Sweat it out? The effects of physical exercise on cognition and behavior in
children and adults with ADHD: a systematic literature review. Journal of Neural
Transmission, 124(1), 3-26.

Firth, J., Rosenbaum, S., Stubbs, B., Gorczynski, P., Yung, A. R., & Vancampfort, D. (2016).
Motivating factors and barriers towards exercise in severe mental illness: a systematic
review and meta-analysis. Psychological medicine, 46(14), 2869-2881.
doi:10.1017/S0033291716001732

Firth, J., Stubbs, B., Rosenbaum, S., Vancampfort, D., Malchow, B., Schuch, F., ... & Yung,

A. R. (2017). Aerobic exercise improves cognitive functioning in people with schizophrenia: a
systematic review and meta-analysis. Schizophrenia Bulletin, 43(3), 546-556.

26



Firth, J., Siddiqi, N., Koyanagi, A., Siskind, D., Rosenbaum, S., Galletly, C., ... & Chatterton,
M. L. (2019). The Lancet Psychiatry Commission: a blueprint for protecting physical health in
people with mental illness. The Lancet Psychiatry, 6(8), 675-712.

Firth J, Torous J, Stubbs B, Firth JA, Steiner GZ, Smith L, Alvarez-Jimenez M, Gleeson J,
Vancampfort D, Armitage CJ, Sarris J. The “online brain”: how the Internet may be changing
our cognition. World Psychiatry. 2019 Jun;18(2):119-29.

Gaughran, F., Stahl, D., Ismail, K., Greenwood, K., Atakan, Z., Gardner-Sood, P., ... & Lowe,
P. (2017). Randomised control trial of the effectiveness of an integrated psychosocial health
promotion intervention aimed at improving health and reducing substance use in established
psychosis (IMPaCT). BMC psychiatry, 17(1), 413.

Global Advocacy for Physical Activity (GAPA) the Advocacy Council of the International
Society for Physical Activity and Health (ISPAH). (2012). NCD prevention: investments that
work for physical activity. British Journal of Sports Medicine, 46(10), 709-712.

Green, A. R., Wolff, J. L., Echavarria, D. M., Chapman, M., Phung, A., Smith, D., & Boyd, C.
M. (2019). How Clinicians Discuss Medications During Primary Care Encounters Among
Older Adults with Cognitive Impairment. Journal of general internal medicine, 1-10.

Greenwood, J. L., Joy, E. A., & Stanford, J. B. (2010). The Physical Activity Vital Sign: a
primary care tool to guide counseling for obesity. Journal of Physical Activity and
Health, 7(5), 571-576.

Grant, R. W., Schmittdiel, J. A., Neugebauer, R. S., Uratsu, C. S., & Sternfeld, B. (2014).
Exercise as a vital sign: a quasi-experimental analysis of a health system intervention to
collect patient-reported exercise levels. Journal of general internal medicine, 29(2), 341-348.

Hamer, M., & Chida, Y. (2009). Physical activity and risk of neurodegenerative disease: a
systematic review of prospective evidence. Psychological medicine, 39(1), 3-11.

Happell, B., Stanton, R., Platania-Phung, C., McKenna, B., & Scott, D. (2014). The
cardiometabolic health nurse: Physical health behaviour outcomes from a randomised
controlled trial. Issues in mental health nursing, 35(10), 768-775.

Hoffmann, K. D., Walnoha, A., Sloan, J., Buddadhumaruk, P., Huang, H. H., Borrebach, J.,
... & Burke, J. G. (2015). Developing a community-based tailored exercise program for
people with severe and persistent mental iliness. Progress in community health
partnerships: research, education, and action, 9(2), 213.

Kesserwani, J., Kadra, G., Downs, J., Shetty, H., MacCabe, J. H., Taylor, D., ... & Hayes, R.
D. (2019). Risk of readmission in patients with schizophrenia and schizoaffective disorder
newly prescribed clozapine. Journal of Psychopharmacology, 33(4), 449-458.

Kraus, W. E., Bittner, V., Appel, L., Blair, S. N., Church, T., Després, J. P, ... & Vafiadis, D.
K. (2015). The National Physical Activity Plan: a call to action from the American Heart
Association: a science advisory from the American Heart Association. Circulation, 131(21),
1932-1940.

27



Kohl 3rd, H. W., Craig, C. L., Lambert, E. V., Inoue, S., Alkandari, J. R., Leetongin, G., ... &
Lancet Physical Activity Series Working Group. (2012). The pandemic of physical inactivity:
global action for public health. The lancet, 380(9838), 294-305.

Kovalchuk, Y., Stewart, R., Broadbent, M., Hubbard, T. J., & Dobson, R. J. (2017). Analysis
of diagnoses extracted from electronic health records in a large mental health case
register. PloS one, 12(2), e0171526.

Koyanagi, A., Stubbs, B., & Vancampfort, D. (2018). Correlates of sedentary behavior in the
general population: A cross-sectional study using nationally representative data from six low-
and middle-income countries. PloS one, 13(8).

Lawrence, D., & Kisely, S. (2010). Inequalities in healthcare provision for people with severe
mental illness. Journal of psychopharmacology (Oxford, England), 24(4 Suppl), 61-68.
https://doi.org/10.1177/1359786810382058

Lubans, D., Richards, J., Hillman, C., Faulkner, G., Beauchamp, M., Nilsson, M., ... & Biddle,
S. (2016). Physical activity for cognitive and mental health in youth: a systematic review of
mechanisms. Pediatrics, 138(3), e20161642.

Lobelo, F., Duperly, J., & Frank, E. (2009). Physical activity habits of doctors and medical
students influence their counselling practices. British journal of sports medicine, 43(2), 89-
92.

Lobelo, F., Rohm Young, D., Sallis, R., Garber, M. D., Billinger, S. A., Duperly, J., ... &
McConnell, M. V. (2018). Routine assessment and promotion of physical activity in
healthcare settings: a scientific statement from the American Heart

Association. Circulation, 137(18), e495-e522.

Marashi, A., Pour, S. G,, Li, V., Rissel, C., & Girosi, F. (2019). The association between
physical activity and hospital payments for acute admissions in the Australian population
aged 45 and over. PloS one, 14(6), e0218394.

McKenna, B., Furness, T., Wallace, E., Happell, B., Stanton, R., Platania-Phung, C., ... &
Castle, D. (2014). The effectiveness of specialist roles in mental health metabolic monitoring:
a retrospective cross-sectional comparison study. BMC psychiatry, 14(1), 234.

Mueller, C., Perera, G., Hayes, R. D., Shetty, H., & Stewart, R. (2017). Associations of
acetylcholinesterase inhibitor treatment with reduced mortality in Alzheimer's disease: a
retrospective survival analysis. Age and ageing, 47(1), 88-94.

Orrow, G., Kinmonth, A. L., Sanderson, S., & Sutton, S. (2012). Effectiveness of physical
activity promotion based in primary care: systematic review and meta-analysis of
randomised controlled trials. Bmyj, 344, e1389.

Patrick, K., Pratt, M., & Sallis, R. E. (2009). The healthcare sector’s role in the US national
physical activity plan. Journal of Physical Activity and Health, 6(s2), S211-S219.

Perera, G., Broadbent, M., Callard, F., Chang, C. K., Downs, J., Dutta, R., ... & Jewell, A.
(2016). Cohort profile of the South London and Maudsley NHS Foundation Trust Biomedical
Research Centre (SLaM BRC) case register: current status and recent enhancement of an
electronic mental health record-derived data resource. BMJ open, 6(3), e008721.

28



Richardson, E. A., Mitchell, R. J., Shortt, N. K., Pearce, J., & Dawson, T. P. (2009).
Evidence-based selection of environmental factors and datasets for measuring multiple
environmental deprivation in epidemiological research. Environmental Health, 8(1), S18.

Romain, A. J., Fankam, C., Karelis, A. D., Letendre, E., Mikolajczak, G., Stip, E., & Abdel-
Baki, A. (2018). Effects of high intensity interval training among overweight individuals with
psychotic disorders: A randomized controlled trial. Schizophrenia research.

Rosenbaum, S., Nijjar, S., Watkins, A., Garwood, N., Sherrington, C., & Tiedemann, A.
(2014). Nurse-assessed metabolic monitoring: A file audit of risk factor prevalence and
impact of an intervention to enhance measurement of waist circumference. International
Jjournal of mental health nursing, 23(3), 252-256.

Rosenbaum, S., Tiedemann, A., & Ward, P. B. (2014). Meta-analysis physical activity
interventions for people with mental iliness: a systematic review and meta-analysis. J Clin
Psychiatry, 75(0), 1-11.

Ross, R., Blair, S. N., Arena, R., Church, T. S., Després, J. P., Franklin, B. A., ... & Myers, J.
(2016). American Heart Association Physical Activity Committee of the Council on Lifestyle
and Cardiometabolic Health; Council on Clinical Cardiology; Council on Epidemiology and
Prevention; Council on Cardiovascular and Stroke Nursing; Council on Functional Genomics
and Translational Biology; Stroke Council. Importance of assessing cardiorespiratory fitness
in clinical practice: a case for fitness as a clinical vital sign: a scientific statement from the
American Heart Association. Circulation, 134(24), e653-e699.

Royal College of Psychiatrists (2014). Report of the Second Round of the National Audit of
Schizophrenia (NAS) 2014. London: Healthcare Quality Improvement Partnership.

Sallis, R. (2011). Developing healthcare systems to support exercise: exercise as the fifth
vital sign.

Sanchez, A., Bully, P., Martinez, C., & Grandes, G. (2015). Effectiveness of physical activity
promotion interventions in primary care: A review of reviews. Preventive medicine, 76, S56-
S67.

Schmitt, A., Maurus, I., Rossner, M. J., Roh, A., Lembeck, M., von Wilmsdorff, M., ... &
Malchow, B. (2018). Effects of aerobic exercise on metabolic syndrome, cardiorespiratory
fitness, and symptoms in schizophrenia include decreased mortality. Frontiers in
psychiatry, 9.

Schuch, F. B., Vancampfort, D., Firth, J., Rosenbaum, S., Ward, P. B, Silva, E. S, ... &
Fleck, M. P. (2018). Physical activity and incident depression: a meta-analysis of prospective
cohort studies. American Journal of Psychiatry, 175(7), 631-648.

Solmi, M., Firth, J., Miola, A., Fornaro, M., Frison, E., Fusar-Poli, P., ... & Koyanagi, A. (2020).
Disparities in cancer screening in people with mental iliness across the world versus the general
population: prevalence and comparative meta-analysis including 4 717 839 people. The Lancet
Psychiatry, 7(1), 52-63.

Solmi, M., Veronese, N., Correll, C. U., Favaro, A., Santonastaso, P., Caregaro, L., ... &
Stubbs, B. (2016). Bone mineral density, osteoporosis, and fractures among people with
eating disorders: A systematic review and meta-analysis. Acta Psychiatrica
Scandinavica, 133(5), 341-351.

29



Stubbs, B., Vancampfort, D., Hallgren, M., Firth, J., Veronese, N., Solmi, M., ... & Schmitt, A.
(2018a). EPA guidance on physical activity as a treatment for severe mental illness: a meta-
review of the evidence and Position Statement from the European Psychiatric Association
(EPA), supported by the International Organization of Physical Therapists in Mental Health
(IOPTMH). European Psychiatry, 54, 124-144.

Stubbs, B., Mueller, C., Gaughran, F., Lally, J., Vancampfort, D., Lamb, S. E., ... & Perera,
G. (2018b). Predictors of falls and fractures leading to hospitalization in people with
schizophrenia spectrum disorder: A large representative cohort study. Schizophrenia
research, 201, 70-78.

Stubbs, B., Vancampfort, D., Firth, J., Hallgren, M., Schuch, F., Veronese, N., ... & Ward, P.
B. (2018c). Physical activity correlates among people with psychosis: data from 47 low-and
middle-income countries. Schizophrenia research, 193, 412-417.

Sun, M., Mainland, B. J., Ornstein, T. J., Mallya, S., Fiocco, A. J., Sin, G. L., ... & Herrmann,
N. (2018). The association between cognitive fluctuations and activities of daily living and
quality of life among institutionalized patients with dementia. International journal of geriatric
psychiatry, 33(2), e280-e285.

Thomas, B. (2016). Improving the physical health of people with mental health problems:
Actions for mental health nurses. Nursing Article.

Vancampfort, D., Firth, J., Correll, C. U., Solmi, M., Siskind, D., De Hert, M., ... & Stubbs, B.
(2019). The impact of pharmacological and non-pharmacological interventions to improve
physical health outcomes in people with schizophrenia: a meta-review of meta-analyses of
randomized controlled trials. World Psychiatry, 18(1), 53-66.

Vancampfort, D., Firth, J., Schuch, F. B., Rosenbaum, S., Mugisha, J., Hallgren, M., ... &
Carvalho, A. F. (2017). Sedentary behavior and physical activity levels in people with
schizophrenia, bipolar disorder and major depressive disorder: a global systematic review
and meta-analysis. World Psychiatry, 16(3), 308-315.

Vancampfort, D., Probst, M., Wyckaert, S., De Hert, M., Stubbs, B., Rosenbaum, S., &
Sienaert, P. (2016a). Physical activity as a vital sign in patients with bipolar
disorder. Psychiatry research, 246, 218-222.

Vancampfort, D., Stubbs, B., Probst, M., De Hert, M., Schuch, F. B., Mugisha, J., ... &
Rosenbaum, S. (2016b). Physical activity as a vital sign in patients with schizophrenia:
evidence and clinical recommendations. Schizophrenia research, 170(2-3), 336-340.

Vancampfort, D., Lara, E., Stubbs, B., Swinnen, N., Probst, M., & Koyanagi, A. (2018a).
Physical activity correlates in people with mild cognitive impairment: findings from six low-
and middle-income countries. Public health, 156, 15-25.

Vancampfort, D., Stubbs, B., Mugisha, J., Firth, J., Schuch, F. B., & Koyanagi, A. (2018b).
Correlates of sedentary behavior in 2,375 people with depression from 6 low-and middle-
income countries. Journal of affective disorders, 234, 97-104.

Vysniauske R, Verburgh L, Oosterlaan J, Molendijk ML. The effects of physical exercise on

functional outcomes in the treatment of ADHD: a meta-analysis. Journal of attention
disorders. 2016 Feb 9:1087054715627489.

30



Walker, E. R., McGee, R. E., & Druss, B. G. (2015). Mortality in mental disorders and global
disease burden implications: a systematic review and meta-analysis. JAMA
psychiatry, 72(4), 334-341.

Williams, N. H., Hendry, M., France, B., Lewis, R., & Wilkinson, C. (2007). Effectiveness of
exercise-referral schemes to promote physical activity in adults: systematic review. Br J Gen
Pract, 57(545), 979-986.

World Health Organization. (1993). The ICD-10 classification of mental and behavioural
disorders: Diagnostic criteria for research (Vol. 2). World Health Organization.

31



	Predictors of Physical Activity Recording in Routine Mental Healthcare 
	77BPredictors of Physical Activity Recording in Routine Mental Healthcare
	Submission to Mental Health and Physical Activity 
	ABSTRACT 
	79BABSTRACT
	Physical activity (PA) is beneficial for those with mental illness. However, it is unclear what influences clinicians’ decisions to record PA. We conducted the first study to examine PA recording and its predictors in clinical settings, using data from routine mental health records in a secondary mental health service.
	A retrospective study using anonymised electronic health record data was conducted. Patients with any psychiatric diagnosis who had PA recorded were matched to controls (1:5) who were active in hospital at that time and did not have PA recorded. Multivariable logistic regressions were conducted to examine how sociodemographic factors and health status predict PA recording. 
	5034 patients (839 with PA recorded and 4195 matched controls) with mental disorders were included in the analysis [mean (SD) age=44 (17) years; 50.0% males]. Being hospitalized in the past year (OR=8.9; 95%CI=6.8-11.54) and having hallucinations (OR=1.75; 95%CI=1.37-2.24) were significantly associated with higher odds for PA recording. Mental disorder diagnosis of organic mental disorders, neurotic/stress-related disorders and disorders of psychological development were significantly associated with lower odds of PA recording.
	These results highlight which patients were more likely to have PA recorded. These findings can be used to advocate for more training and resources in mental health care around PA counselling and recording. 
	Key words: Physical activity, electronic patient health records, mental illness, physical health, schizophrenia, bipolar disorder 
	1. Introduction
	1. 85BIntroduction
	 Individuals with serious mental illness (SMI) including depression, bipolar disorder and schizophrenia live 10-20 years less than the general population (Walker et al., 2015). This mortality gap has been linked to an increased prevalence of metabolic syndrome, cardiovascular disease, type-2 diabetes, cancer, alongside many physical health side effects of pharmacotherapy (Correll et al., 2017; Firth et al., 2019; Solmi et al., 2019). Other factors related to inequalities in healthcare provision, such as reduced access to services, may also play a role in this large mortality gap (Firth et al., 2019; Lawrence & Kisely, 2010; Solmi et al., 2019). Furthermore, those with SMI encounter many health-related and lifestyle issues, and report limited life satisfaction (Hoffman et al., 2015). Of equal concern, while psychotic disorders are the cause of the largest mortality disparity in mental disorders, more deaths are attributable overall to mood and anxiety disorders (Bradford & Cunningham, 2015). Furthermore, the physical health of those with eating disorders such as anorexia nervosa is poorer; those with anorexia nervosa have lower bone mineral density, and increased odds of osteoporosis and risks of bone fracture, compared to healthy controls (Solmi et al., 2016). Anorexia nervosa is also associated with a substantial increased mortality, compared to other eating disorders (Arcelus et al., 2011). Physical activity (PA) may be one way to improve both the physical and mental health of those with SMI (Ashdown-Franks et al., 2019; Vancampfort et al., 2019). However, individuals with SMI and most mental disorders engage in significantly less PA, compared to the general population (Vancampfort et al., 2017). 
	 It is now well established that PA confers many benefits for individuals with various mental illnesses. For example, PA has been shown to increase exercise capacity, fitness, improve waist circumference and improve metabolic syndrome (Schmitt et al., 2018, Vancampfort et al., 2019, Romain et al., 2018), physical health (Stubbs et al., 2018a), and cognition (Firth et al., 2017) among those with schizophrenia. Furthermore, current evidence suggests that structured PA can improve mental health symptoms in individuals with depression, pre/postnatal depression, anxiety and stress related disorders (Ashdown-Franks et al., 2019). Given the potential benefits of PA in a range of health domains and diagnoses, and its low-risk nature, PA has recently been outlined as a treatment for mental illness in a number of countries (Stubbs et al., 2018a, Carneiro et al., 2018). However, despite this, and despite mandatory cardiometabolic screening guidelines such as the National Audit of Schizophrenia (2014), those with SMI consistently experience a lack of monitoring of key parameters of ill physical health (De Hert et al., 2011; Firth et al., 2019). 
	 However, various barriers may prevent those with mental illness from becoming or staying active. Importantly, lack of support and of lack of knowledge about PA were commonly cited in a meta-analysis of barriers to PA, and many individuals with SMI report they would exercise more if given advice by a physician (Firth et al., 2016). As such, clinicians may be uniquely situated to provide PA information and support to this population. Researchers and practitioners have recommended that healthcare systems incorporate PA assessment and promotion strategies (Kraus et al., 2015, Patrick et al., 2009, Kohl et al., 2012). Indeed, the American Heart Association recently released a scientific statement underlining the importance of PA (Lobelo et al, 2018) as well as cardiorespiratory fitness assessment and promotion (Ross et al.,2016) in clinical settings. Alongside this, some health care practices have begun to incorporate PA recording in their electronic patient health records (EPHRs) (Grant et al., 2013). It has been suggested that a key first step in the integration of PA as part of treatment in is its routine assessment (Sallis, 2011). 
	The evidence suggests that the incorporation of the Physical Activity Vital Signs (PAVS, Greenwood et al., 2010) in EPHRs, which involves asking on how many days that week the individual has been active, and for how long, can result in positive health outcomes. Having information about PA in the EPHR provides the opportunity for clinicians to discuss (and potentially counsel on) the PA habits of their patients (Lobelo et al., 2018). In the USA, Kaiser Permanente Southern California imbedded the PAVS alongside checking other vital signs (blood pressure, heart rate etc.) prior to giving patients a room. This was implemented across 5 medical regions in Southern California, and of the centres that employed this, in 2015, 80-96% of outpatients had the PAVS documented (Lobelo et al., 2018). Finally, when compared to patients in control medical centres, those from PAVS implemented centres showed statistically significant improvements in metabolic outcomes and weight loss, from baseline to follow up (Grant et al., 2014). The routine recording of PA was recently recommended in the European Psychiatric Association position statement on PA and mental illness (Stubbs et al., 2018a).
	Despite the benefits of PA for people with mental illness (Ashdown-Franks et al., 2019), the suggestions that PA should form a routine part of mental health care (Stubbs et al., 2018a, Firth et al., 2019) and be recorded in clinical practice (Stubbs et al., 2018a), little is known about PA recording in mental health services and what influences PA reporting. While it is clear that the electronic recording of PA may have positive effects in primary health care, this has yet to be examined in secondary mental health care settings. Thus, among secondary mental health services, it remains unclear whether clinicians are having these discussions, in what context, and among what populations. The purpose of this study was to assess predictors of having PA recorded (i.e. by health status, diagnosis) by mental healthcare clinicians in a large mental health trust in South London. It was hypothesized that poor health status would predict PA recording; as clinicians would record and monitor PA for people they think have some type of health risk. 
	2. Methods
	2.1. Study setting and data source
	91B2.1. Study setting and data source
	Using data from the South London and Maudsley NHS Foundation Trust (SLaM) Biomedical Research Centre (BRC) Case Register, a restrospective observational study was conducted. SLaM is one of the largest mental healthcare providers in Europe, serving the South London boroughs of Lambeth, Lewisham, Southwark, and Croydon. These four boroughs have a population of more than 1.3 million people. Data for this study were obtained from the Clinical Record Interactive Search (CRIS) application, which allows research use of an anonymised version of SLaM’s electronic health record within a vigorous governance framework (Perera et al., 2016). The SLaM BRC Case Register has supported a range of studies (Mueller et al., 2018, Kesserwani et al., 2019) and has been described in detail (Perera et al., 2016). Currently, CRIS contains archived data on over 400,000 cases and the database, with associated data linkages, has approval for secondary analysis (Oxford Research Ethics Committee C, reference 18/SC/0372). CRIS contains structured and free text information and a number of natural language processing applications have been developed to identify information from peoples’ medical records (Perera et al., 2016).
	92BUsing data from the South London and Maudsley NHS Foundation Trust (SLaM) Biomedical Research Centre (BRC) Case Register, a restrospective observational study was conducted. SLaM is one of the largest mental healthcare providers in Europe, serving ...
	2.2. Participants and study period
	93B2.2. Participants and study period
	When an individual registers with SLaM, they receive a primary mental health diagnosis according to ICD10 criteria (World Health Organization, 1993). For the purpose of this study, all ICD10 mental, behavioural and neurodevelopmental disorders (F01-F99) were included. 
	All SLaM patients who had the PA portion recorded as part of a Community Physical Health Screen (CPHS) completed (since its implementation in 2016, to the data extraction in November 2018), and who were over 18 years of age, were included. A control group (5 controls to 1 case) was created of individuals without recorded PA information (i.e. who either had the CPHS Screen filled out, but not the PA component, or who didn’t have the screen filled out at all). These individuals were matched based on time active in SLaM services. Specifically, controls were matched to cases if they were both active in any team episode, but not in a ward stay, on the day of the case’s most recent CPHS assessment. For both cases and controls, this day was defined as the index date. 
	2.3. Primary outcome: PA Recording 
	96B2.3. Primary outcome: PA Recording
	The primary outcome of the current study was whether PA had been recorded by the clinician in the structured text of the CPHS. Briefly, the CPHS was implemented in 2016, and includes questions on patients’ lifestyle behaviours (PA, diet, smoking etc). Based on the PAVS portion of the CPHS (Greenwood et al., 2010), patients were asked two questions: “On how many days in the past week have you engaged in moderate to vigorous physical activity, such as a brisk walk?” (with response options on a 1 to 7 Likert-type scale) and “For how many minutes on average, did you engage in physical activity at this level?” These two questions are recommended in the PA vital sign research (Greenwood, 2010) and enable the calculation of the total amount of moderate-vigorous PA per week and establish if a person is meeting recommended guidelines.  Patients were classified as being in the PA-recorded group (case group) if either both questions had been completed, or just the first one. If patients had more than one screen completed, the most recent one was used. 
	2.4. Covariate measurements of health status and confounders
	97B2.4. Covariate measurements of health status and confounders
	Additional measurements were obtained from CRIS for all cases and controls. All covariates were defined according to the value on or closest to the index date. Demographic covariates (independent variables) comprised: age, sex, and index of multiple deprivation (IMD 2010) for the neighbourhood of residence (Lower Super Output Area), as used in previous CRIS studies (Das-Munshi et al., 2017; Stubbs et al., 2018b). The IMD assesses and includes area-level deprivation from Census data across several domains including income, employment, health, education, barriers to housing and services, living environment, and crime (Richardson et al., 2009). Information on cohabiting status (Cohabiting: married/civil partner, married, cohabiting; Noncohabiting: single, divorced, civil partnership dissolved, widowed, separated) was ascertained, and categorizations were based on past papers (Stubbs et al., 2018b). A detailed ethnic category was specified for each patient, which was then aggregated into four ethnic groups for descriptive purposes. The ‘Black’ group refers to ‘African’, ‘Caribbean’, and ‘Any other black background’ categories, the ‘Asian group includes ‘Bangladeshi’, ‘Chinese’, ‘Indian’, ‘Pakistani’, and ‘Any other Asian background’ and the ‘White’ group refers to British’, ‘Irish’, and ‘Any other white background’ ethnic categories. Patients with mixed backgrounds such as “White and Asian’, ‘White and Black African’, ‘White and Black Caribbean’ and ‘Any other mixed backgrounds” were grouped as mixed ethnicity. Ethnicity has been categorized this way in other CRIS work (Kovalchuk et al., 2017). For the final regressions, ethnicity was further condensed into ‘White (White-European’ and ‘Non-White,’ again based on previous CRIS work (Stubbs et al., 2018b). ‘Non-White’ included ‘Black,’ ‘Asian,’ ‘Mixed.’ This was dichotomized as such because preliminary analysis showed that the associations with PA recording were similar for Black, Asian and mixed ethnicities.
	98BAdditional measurements were obtained from CRIS for all cases and controls. All covariates were defined according to the value on or closest to the index date. Demographic covariates (independent variables) comprised: age, sex, and index of multipl...
	The Health of the Nation Outcome Scales (HoNOS) (Wing et al., 1998) are routinely administered measures of illness burden in UK mental health services and are recorded by clinicians in structured fields on the electronic health record. Individual HoNOS item scores (agitated behaviour, self-injury, problem drinking & drugs, cognitive problems, physical illness, hallucinations, depressed mood, other mental health problems, relationship problems, daily living problems, living conditions problems, occupational problems) were obtained within 6 months before or after the index data (date of CPHS completion), with closest scores in time to this date being included in analyses. All individual items were summed up to create a total HoNOS score. Within the individual HoNOS score items, scores 2 or over (possible scores of 0-4), were classified as having a problem on that specific HoNOS score (Stubbs et al., 2018b). Finally, Body Mass Index (BMI), captured either in a structured field or with the Generalised Architecture for Text Engineering (GATE)
	99BThe Health of the Nation Outcome Scales (HoNOS) (Wing et al., 1998) are routinely administered measures of illness burden in UK mental health services and are recorded by clinicians in structured fields on the electronic health record. Individual H...
	  application, a natural language processing application (see Perera et al., 2016), was ascertained using the value closest to the index date. 
	100Bapplication, a natural language processing application (see Perera et al., 2016), was ascertained using the value closest to the index date.
	2.5. Diagnosis and Medication 
	101B2.5. Diagnosis and Medication
	Patients with any mental disorder diagnosis were considered eligible for this study, and diagnosis was ascertained by using the primary ICD10 diagnosis, which was closest to the index date (6 months either side). This is detailed above in section 2.2. Participants were grouped into ICD10 F highest-numeral categories (i.e. F0x, F1x, F2x … F9x) for analysis. Structured medication fields were supplemented by Natural Language Processing applications in the records to ascertain mentions of current medication (Perera et al., 2016). Specifically, presence or not of the following medication groups was gathered on the basis of information closest to the participant index date: antipsychotics, antidepressants, hypnotics and anxiolytics, ADHD medication and dementia medication. Of note, participants could have been taking more than one medication at the same time. 
	102BPatients with any mental disorder diagnosis were considered eligible for this study, and diagnosis was ascertained by using the primary ICD10 diagnosis, which was closest to the index date (6 months either side). This is detailed above in section ...
	2.6. Hospitalizations
	103B2.6. Hospitalizations
	SLaM patient records were linked with national Hospital Episode Statistics (HES). HES are compiled from all NHS Trusts in England (both acute and mental health services), and include statistics on all inpatient episodes, as well as outpatient and emergency care (Perera et al., 2016). Total length of stay (in days) within one year on either side of the index date was ascertained for each patient. For the purpose of this analysis, SLaM hospital admissions were analysed separately. Specifically, if a patient had been an inpatient in SLaM (i.e. mental health services) the 12 months before the index date, they were given a 1 (vs. a 0) for the dichotomous categorization. Furthermore, a continuous variable was also included for count of inpatient days in the 12 months leading up to (and including the day of) the index date. 
	104BSLaM patient records were linked with national Hospital Episode Statistics (HES). HES are compiled from all NHS Trusts in England (both acute and mental health services), and include statistics on all inpatient episodes, as well as outpatient and ...
	2.7. Statistical analysis
	105B2.7. Statistical analysis
	The study sample for both cases and controls was initially described in terms of demographic and health status variables, and tested accordingly with either chi-square or independent samples t-test to ascertain significant differences between those with PA recorded and those without. Multivariable logistic regression analyses were conducted to predict PA recording. The predictor variables used in the first model were socio-demographic predictors variables (age, sex, marital status, IMD tertile and ethnicity). Subsequently, the associations between PA recording (outcome) and other predictors [BMI score, HES length of stay, SLaM inpatient stay (yes/no and number of days), HoNOS (mean total and each individual item), diagnosis, and medication, with PA recorded (yes/no)] were assessed with multivariable logistic regression with each of these predictors being included individually in the models, while adjusting for the five sociodemographic variables. This is in line with similar analyses in recent publications (e.g., Koyanagi et al., 2018; Stubbs et al., 2018c; Vancampfort et al., 2018a; Vancampfort et al., 2018b). For mental disorder diagnosis, ICD10 F diagnoses were compared to the grand mean. All analyses were conducted using STATA, version 15. 
	106BThe study sample for both cases and controls was initially described in terms of demographic and health status variables, and tested accordingly with either chi-square or independent samples t-test to ascertain significant differences between thos...
	3. Results 
	107B3. Results
	The analysed cohort consisted of 5,034 individuals. Specifically, the case group (those with PA recorded), consisted of 839 community-dwelling patients (47% female), with a mean age of 39 years. The control cohort consisted of 4,195 community dwelling patients (50% female), with a mean age of 46 years. Briefly, the groups differed significantly in terms of diagnosis, age, ethnicity, marital status and medication usage. Table 1 fully summarises characteristics of those who had PA recorded compared to those who did not. 
	108BThe analysed cohort consisted of 5,034 individuals. Specifically, the case group (those with PA recorded), consisted of 839 community-dwelling patients (47% female), with a mean age of 39 years. The control cohort consisted of 4,195 community dwel...
	3.1. Sociodemographic predictors of PA recording
	109B3.1. Sociodemographic predictors of PA recording
	Table 2 outlines the sociodemographic predictors of PA recording. In the first model which included sex, age, ethnicity, martial status and IMD tertile, age and ethnicity were significant predictors of PA recording. Increasing age (in years) was a significant negative predictor of having PA recorded (OR 0.97, 95% CI .97, .98). Additionally, being of White ethnicity (vs. non-White) was a significant negative predictor of having PA recorded (OR .53, 95% CI .45, .63). 
	110BTable 2 outlines the sociodemographic predictors of PA recording. In the first model which included sex, age, ethnicity, martial status and IMD tertile, age and ethnicity were significant predictors of PA recording. Increasing age (in years) was a...
	3.2 Health status predictors of PA recording
	111B3.2 Health status predictors of PA recording
	Table 3 describes the health status predictors of PA recording. Having been a SLaM inpatient in the year before the index date was a significant predictor of PA recording (OR 8.9, CI 6.8, 11.54). Similarly, number of days of SLaM inpatient stay significantly predicted having PA recorded (OR 1.01, 95% CI 1.01, 1.02). While overall HoNOS score did not significantly predict PA recording, many of its sub-items did. The presence of problems in the domains of hallucinations (OR 1.75, CI 1.37, 2.24), living conditions (OR 1.48, 95% CI 1.09,), and occupation (OR 1.02, 95% CI .74, 1.40) significantly predicted PA recording. Conversely, the presence of cognitive problems (OR .72, 95% CI .54, .96) and relationship problems (OR .61, 95% CI .47, .48) were significant negative predictors of PA recording. 
	112BTable 3 describes the health status predictors of PA recording. Having been a SLaM inpatient in the year before the index date was a significant predictor of PA recording (OR 8.9, CI 6.8, 11.54). Similarly, number of days of SLaM inpatient stay si...
	Compared with the grand mean, the mental disorders with significantly higher odds for PA recording were schizophrenia and schizotypal disorders (ICD-10 F2x; OR 3.36, 95% CI 2.62, 4.29), mood disorders (ICD-10 F3x OR 2.39, 95% CI 1.80, 3.18), behavioural syndromes (ICD-10 F5x OR 2.60, 95% CI 1.62, 4.27) and disorders of adult personality and behavior (ICD-10 F6x OR 1.99, 95% CI 1.24, 3.20). Those with organic mental disorders (ICD-10 F0x OR .12, 95% CI .04, .36), neurotic/stress-related/somatoform disorders (ICD-10 F4x OR .59, 95% CI .40, .88), and disorders of psychological development (ICD-10 F8x OR .25, 95% CI .11, .59), had significantly lower odds for PA recording. Those on antipsychotics (OR 3.14, 95% CI 2.56, 3.86), antidepressants (OR 1.42, 95% CI 1.18, 1.72), or hypnotics/anxyiolytics (OR 1.60, 95% CI 1.3, 1.95) were significantly more likely to have PA recorded, while those taking ADHD medication (OR .44, 95% CI .20,.96) were significantly less likely to have PA recorded. 
	Table 1. Sample characteristics (overall and by PA-recording status)
	P value*
	Non-PA-recorded group
	PA-recorded group
	Overall
	N (%)
	p<0.001
	45.6 (17.4; n=4195)
	 38.7 (14.2; n=839)
	44.4 (17.1; n=5034)
	Age (years) Mean (SD; n)
	p<0.001
	Primary Diagnosis ICD10 Category,
	 n/N (%):
	94/1536 (6%)
	5/807 (1%)
	99/2343 (4%)
	F0x
	Organic, including symptomatic, mental disorders
	173/1536 (11%)
	38/807 (5%)
	211/2343 (9%)
	F1x
	Mental and behavioural disorders due to psychoactive substance use
	360/1536 (24%)
	352/807 (44%)
	712/2343 (30%)
	F2x
	Schizophrenia, schizotypal and delusional disorders
	210/1536 (13%)
	162/807 (20%)
	372/2343 (16%)
	F3x
	Mood [affective] disorders
	204/1536 (13%)
	40/807 (5%)
	244/2343 (10%)
	F4x
	Neurotic, stress-related and somatoform disorders
	47/1536 (3%)
	43/807 (5%)
	90/2343 (3%)
	F5x
	Behavioural syndromes associated with physiological disturbances and physical factors
	65/1536 (4%)
	34/807 (4%)
	99/2343 (4%)
	F6x
	Disorders of adult personality and behaviour
	32/1536 (2%)
	23/807 (3%)
	55/2343 (2%)
	F7x
	Mental retardation
	68/1536 (4%)
	5/807 (1%)
	73/2343 (3%)
	F8x
	Disorders of Psychological Development
	283/1536 (18%)
	105/807 (13%)
	388/2343 (17%) 
	F9x
	Behavioural and emotional disorders with onset usually occurring in childhood and adolescence
	p=0.140 
	Sex
	2,093/4195
	442/839 (53%)
	2498/5034 (50%)
	Male
	(50%)
	2,101/4195
	397/839 (47%)
	2535/5034
	Female
	(50%)
	(50%)
	p<0.001
	Ethnicity
	2105/3984 (53%)
	321/839 (38%)
	2426/4823
	White
	(50%)
	895/3984 (22%)
	298/839 (36%)
	1193/4823 (25%)
	Black
	163/3984 (4%)
	64/839 (8%)
	227/4823 (5%)
	Asian
	343/3984 (9%)
	82/839 (10%)
	425/4823
	Mixed
	(9%)
	p=0.002 
	Marital Status
	620/3512 (18%)
	91/711 (13%)
	711/4223 (17%)
	Cohabiting
	2982/3512(82%) 
	620/711 (87%)
	3512/4223 (83%)
	Non-cohabiting
	p=0.002
	27.8 (11.9; n=4090)
	29.21 (10.8; n=805)
	28.0 (11.8; 4895)
	Index of Multiple Deprivation: IMD 2010 (M, SD; n) 
	p<0.001
	Medication:
	2733/4195(65%) 
	584/839 (69%)
	2046/5034 (41%)
	Antipsychotic
	1368/4195(33%)
	388/839 (46%)
	1756/5034 (35%)
	Antidepressant
	702/4195(17%)
	285/839(34%)
	987/3054 (20%)
	Hypnotics and anxiolytics
	168/4195 (4%)
	11/839
	179/5034 (4%)
	ADHD Medication
	 (1%)
	141/4195 (3%) 
	3/839 (0.4%)
	144/5034 (3%)
	Dementia Medication
	p=0.01
	28.4 (9.7; n=826)
	27.2 (7.3; n=700)
	27.9 (8.7; n=1526)
	Mean (SD; n) BMI (kg/m2)
	p= 0.02
	10.9 (6.0 ;n=1112)
	10.2 (5.6; n=803)
	10.6 (5.9; n=1925)
	HoNOS Total score (SD; n) 
	p=0.01
	198/1115
	124/801 (15%)
	322/1916 (17%)
	Agitated behaviour
	(18%) 
	p=0.052
	101/1114 (9%) 
	80/801 (10%)
	181/1915 (9%)
	Self-injury
	p= 0.238
	153/1111 (14%) 
	145/800 (18%) 
	298/1911 (16%)
	Problem drinking drugs
	p=0.004
	268/1115 (24%) 
	127/801 (16%)
	395/1915 (21%)
	Cognitive problems
	p<0.001
	359/1115 (32%) 
	176/800 (22%) 
	535/1915 (28%)
	Physical illness
	p<0.001
	274/1113 (25%) 
	 271/801 (34%) 
	545/1914 (29%)
	Hallucinations
	p<0.001
	484/1115 (43%) 
	308/801 (39%) 
	792/1916 (41%)
	Depressed mood
	p=0.11
	681/1117 (61%) 
	455/802 (57%) 
	1136/1919 (59%)
	Other mental health problems
	p=0.032
	454/1113 (41%) 
	262/800 (33%) 
	716/1913 (37%)
	Relationship problems
	p= 0.001
	360/1115 (32%) 
	214/799 (27%) 
	574/1914 (30%)
	Daily living problems
	p<0.001
	154/1104 (14%) 
	 144/797 (18%) 
	298/1901 (16%)
	Living conditions problem 
	p=0.036
	351/1112 (32%) 
	275/797 (35%) 
	626/1909 (33%)
	Occupational problems 
	p=0.49
	10.9 (33.7; n=211)
	8.2 (2.4; n=93)
	10.1 (30.7; n=304)
	HES Length of Stay (SD; n)
	p<0.001
	125/4195
	223/839(27%)
	348/5034 (7%)
	SLaM Pre-index inpatient stay (Yes/No)  
	(3%)
	p<0.001
	2.5 (19.3; n=4195)
	17.5 days (46.8; n=839)
	1.9 (16.8; n=5034)
	SLaM Pre-index Length of Stay (SD; n)
	Notes.
	HoNOS:Health of Our Nations Scale
	HES: Hospital Admission Statistics
	SLaM: South London and Maudsley 
	PA: Physical Activity
	*p <0.05 
	Table 2. Socioedemographic predictors of Physical Activity recording
	331BTable 2. Socioedemographic predictors of Physical Activity recording
	Odds Ratio [95% Confidence Interval] 
	Category
	Characteristic
	1.02 [.86, 1.22]
	Male vs.
	Sex
	Female
	.97* [.97, .98]
	Age (years)
	.53* [.45,.63]
	White vs.
	Ethnicity
	Non-White
	.89 [.69,1.14]
	Cohabiting vs.
	Marital Status
	Non-Cohabiting
	1- Most Deprived
	Index of Multiple Deprivation Tertile
	1.05 [.84,1.30 ]
	2
	1.02 [.45, .63]
	3-Least Deprived
	Notes. 
	*p <0.05 
	N= 3,189
	The model was mutually adjusted for all variables in the table. 
	Table 3. Health status predictors of PA recording  
	359BTable 3. Health status predictors of PA recording
	Adjusted R-squared
	Number of observations
	Odds Ratio [95% Confidence Interval] 
	Category
	Characteristic
	6.3%
	N= 1358
	.99 [.98, 1.01]
	Kg/m2 (per unit increase)
	Body Mass Index (BMI)
	6.0%
	N=237
	1.00 [.97,1.01]
	days
	HES Length of Stay 
	13.3%
	N=3819
	8.9* [6.8, 11.54]
	Yes vs. No
	SLaM Inpatient stay in 12 months before index date
	8.2. %
	N=3819
	1.01* [1.01, 1.02]
	SLaM Days of inpatient stay in 12 months before index date (Days)
	6.5%
	N=1605
	.98 [.97, 1.00]
	Problem (Yes vs. No)
	HoNOS Total Score
	HoNOS ltem Score
	Agitated
	N=1574
	.78 [.57,1.07]
	Self-injury
	9% 
	1.18 [.80, 1.73]
	Problem drinking/drugs
	1.27 [.93, 1.72]
	.72* [ .54, .96]
	Cognitive problems
	1. [.78, 1.32]
	Physical illness
	1.75* [ 1.37, 2.24]
	Hallucinations
	Depressed Mood
	.97 [.75, 1.26]
	Other Mental Problems
	.83 [.65, 1.07]
	.61* [.47, .78]
	Relationship Problems
	.96 [.72, 1.26]
	1.48* [1.09, 2.01]
	Daily living problems
	1.02* [.74, 1.40]
	Living condition problems
	Occupational problems
	N= 1813
	Yes vs. No
	Diagnosis
	.12* [.04, .36]
	F0x
	.71 [.47, 1.07]
	F1x
	3.36* [2.62, 4.29]
	F2x
	2.39* [1.80,3.18]
	F3x
	.59* [.40, .88]
	F4x
	2.6* [1.62,4.27]
	F5x
	1.99* [1.24, 3.20]
	F6x
	1.66 [.89, 3.09]
	F7x
	.25* [.11, .59]
	F8x
	1.07 [.78, 1.45]
	F9x
	12%
	N=3819
	Yes vs. No
	Medication
	3.14* [2.56, 3.86]
	Antipsychotics
	1.42* [1.18, 1.72]
	Antidepressants
	1.60* [1.30, 1.95]
	Hypnotics or Anxiolytics
	.44* [.20, .96]
	.54 [.17, 1.77]
	ADHD Medications
	Dementia Medications
	Notes. 
	PA: Physical Activity 
	*p <0.05 
	All regressions were adjusted for sex, age, ethnicity, marital status and IMD tertile. 
	For mental disorder diagnosis, the grand mean was used as the reference group. 
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	451B4.1. Main Findings
	The current study examined the predictors of PA recording in routine mental healthcare. Those with schizophrenia, mood disorders, behavioural syndromes associated with physiological disturbances and physical factors, and disorders of adult personality and behaviour, were significantly more likely to have PA recorded. Furthermore, those of older age, those who were taking ADHD medication, or those who had problem scores on the sub-items of either cognition or relationships on the HoNOS were less likely to have PA recorded. In addition, those with a diagnosis of organic mental disorder, neurotic/stress-related disorder or disorders of psychological development were significantly less likely to have PA recorded. 
	452BThe current study examined the predictors of PA recording in routine mental healthcare. Those with schizophrenia, mood disorders, behavioural syndromes associated with physiological disturbances and physical factors, and disorders of adult persona...
	While this is the first study to look at the associations in a mental healthcare context, Coleman and colleagues (2012) assessed the demographic differences between those with PA recorded and without (with physical activity vital signs (PAVS)), in a general primary healthcare context. Similarly to our results, they found those with a PA recording were in worse health, determined by more comorbid conditions and greater outpatient visits. In line with our hypothesis, those with PA recorded were in worse health. Specifically, greater length of hospital stay, reflecting inpatient care for mental illness, predicted having PA recorded. This could be for a variety of reasons, for example that physicians might be more likely to record and monitor PA for people they think have some sort of health risk. It may also be that those in worse health had greater contact with mental health professionals, who as such may have been more concerned about monitoring their patients’ health and well-being. 
	The current study found that certain groups were less likely to have PA recorded. As PA is beneficial for a range of domains, and as PA recording has been linked to discussions of PA, it may be that as a result, these groups are vulnerable populations (Vancampfort et al., 2016a; Vancampfort et al., 2016b). Specifically, those who were taking ADHD medications were less likely to have PA recorded. This is of concern, as some ADHD medications have been known to have a high non-response rate of 10-25% (Banachewski et al., 2006; Taylor et al., 2004), and uncertainties remain regarding the long-term safety of ADHD medications (Den Heijer et al., 2016). As such, PA has recently been suggested as an adjunct treatment for those taking ADHD medication (Den Heijer et al., 2016). Given the fact that PA has been shown to be beneficial for promoting functional recovery in this population (Vysniauske et al., 2016), it is of concern that such discussions of activity appear to not be occurring among those taking ADHD medication in mental health settings. 
	In addition, specific diagnoses of organic mental disorder, neurotic/stress-related disorder or disorders of psychological development were significantly less likely to have PA recorded. Organic mental disorders include various forms of dementia, mental disorders due to brain damage, and personality and behavioural disorders due to brain disease, damage or dysfunction. Due to the impaired cognitive functioning of those with organic mental disorders, it may be inherently challenging for clinicians to ask questions around PA in this population (Green et a, 2020). These disorders tend to have a significant impact on an individual’s ability to function and quality of life (Sun et al., 2017). Despite the fact that PA may be particularly beneficial for these individuals, it may also be of much less importance to the clinicians assessing their health, if they are in a state of very ill mental health. This also highlights the difference in parity between mental and physical health care, and the fact that mental health clinicians (physicians and nurses), may not feel equipped to discuss physical health and health behaviours, or feel like it is their responsibility (Thomas, 2016). Relatedly, the fact that increasing age was a significant negative predictor of recording may be indicative of the fact that older patients may be dealing with various other health issues, and as such their PA levels might not be a clinical priority. 
	Those with disorders of psychological development were also less likely to have PA recorded. Such disorders include autism, Asperger’s syndrome, and some language disorders. Again, it may be that those with these disorders are in generally worse health, so clinicians may not prioritize PA discussions as they have limited time to talk about other health issues. Indeed, among a large sample of American adults with and without autism disorder, those with autism had significantly higher rates of immune conditions, gastrointestinal and sleep disorders, seizures, obesity, hypertension, diabetes and suicide attempts (Croen et al., 2015). In line with our results, previous work has shown that adults with autism were less likely to have received preventive healthcare, perhaps due to communication or deficits in sensory processing, which may partially explain the lower odds of PA recording among those with disorders of psychological development (Nicolaidis et al., 2013). Those with elevated scores on the cognition sub-item of the HoNOS scale were also less likely to have PA recorded, which may reflect issues of cognitive functioning among those with organic mental disorders and disorders of psychological development. Compared to diagnoses such as depression and schizophrenia, there is also less concrete evidence, and indeed guidelines, regarding the benefits and use of PA and the aforementioned disorders, which may also play a role in the decreased likelihood of PA discussions. 
	 Overall, there was low recording of PA levels among this sample of individuals with mental illness, which is consistent with a broader issue of lack of physical health screening and intervention among those with mental illness (Firth et al., 2019). Based on the National Audit of Schizophrenia (2012), only 50% of those with schizophrenia had their BMI recorded in the past year within mental health services. Similarly, among a sample of individuals at ultra-high risk of psychosis, only 7.5% of them had PA information recorded, compared to more than 80% who had information regarding substance use recorded (Carney et al., 2018). Such results are also in line with Lobelo and colleagues (2018), who noted that cardiovascular risk factors such as blood pressure and smoking are routinely monitored, however PA is very often not assessed. Furthermore, waist circumference is rarely recorded among those with SMI (Rosenbaum et al., 2014; McKenna et al., 2014). The low rates of PA recording are troubling as inadequate monitoring can result in poor health outcomes in the longer-term, which is of great concern considering the well-established mortality gap among those with various forms of mental illness (Carney et al., 2018, Bozymski et al., 2018). 
	453BOverall, there was low recording of PA levels among this sample of individuals with mental illness, which is consistent with a broader issue of lack of physical health screening and intervention among those with mental illness (Firth et al., 2019...
	However, current evidence suggests that 80% of UK general practitioners are unfamiliar with national PA guidelines of 150 minutes of moderate-vigorous activity weekly, and most lack the training and/or confidence with respect to assessing and encouraging PA (Chaterjee et al., 2017). Furthermore, in the context of general health care, it was found that 70-80% of professionals do not engage in PA discussions with their patients (Booth et al., 2015). Importantly, clinicians who are more active are more likely to recommend or discuss activity with patients, which could also explain why some patients’ PA was recorded, while others’ was not (Lobelo et al., 2009). This is of note, as PA recording may result in improved health outcomes in the long term, but may also have economic benefits for healthcare systems (Marashi et al., 2019). Indeed, assessments and advice about PA, in the context of routine healthcare services, have been flagged as one of the best ways to invest in increasing PA (Global Advocacy for Physical Activity, 2012). 
	454BHowever, current evidence suggests that 80% of UK general practitioners are unfamiliar with national PA guidelines of 150 minutes of moderate-vigorous activity weekly, and most lack the training and/or confidence with respect to assessing and enco...
	 4.2 Practical action steps
	 Research is required to understand at a staff level why there may be low levels of recording of PA. The current results can be used as a baseline and to advocate for more training for mental healthcare clinicians regarding PA discussions, and to encourage improvements in PA referral infrastructures, particularly among patients who are not currently engaging in such discussions. Indeed, physician counseling and exercise (i.e. structured PA) referral schemes have been found to lead to improvements in patients’ PA for up to one year (Sanchez et al., 2015, Orrow et al., 2012, Williams et al., 2007). Similarly, the recently released European Psychiatry Guidelines advocated for PA recording as being a fundamental need in mental healthcare (Stubbs et al., 2018a). Our results can furthermore be used to help clinicians focus on patients who are not currently engaging in such discussions and may thereby be at risk. Based on our findings, this includes those with neurotic or stress-related disorders, those with organic mental disorders, those with disorders of psychological development, those with cognitive problems, with relationship problems and those who are older. 
	Looking forward, an assessment of whether continued medical education (CME), in which mental health care staff are trained on the importance of PA for mental health, brief motivational interviewing, and how to assess PA quickly (for example using the aforementioned PAVS), can improve PA assessment and recording may be warranted. While Gaughran et al. (2017) examined the effectiveness of having a care coordinator undergo lifestyle training and then work with patients with psychosis on various lifestyle areas such as exercise, diet, smoking or alcohol use, this was not shown to be effective. As such, it may be that having a targeted PA focus may be more effective, as may be a focus on improved fitness as the outcome, rather than reducing BMI or waist circumference (Gaughran et al., 2017). Nurse-led cardiometabolic interventions have however been shown to improve PA (Happell et al., 2014). Additionally, as the interest and integration of digital health into mental health settings continues to grow, particularly with regards to passive data gathering (Firth et al., 2019), there is clear potential for using wearable devices to obtain objective measures of PA in clinical settings. Future research might look to explore whether wearables can predict health outcomes and/or worsening of mental health, such as picking up when someone is becoming more sedentary. Wearable activity monitors have been used in other health care settings as well, such as to monitor the health status of those with cardiovascular risks (Lobelo et al., 2018). Interventions that target PA behaviors of clinicians should also be considered, as these have been shown to influence PA discussions with service users (Lobelo et al., 2009).
	4.3. Strengths, limitations and future research 
	456B4.3. Strengths, limitations and future research
	The strengths of this study include the large sample size from a detailed clinical database which represents real-world, observational data. The use of the ICD10 categorization for all mental illness diagnoses is also a strength. Furthermore, this study is novel and to our knowledge is the first to examine predictors of PA recording in secondary mental health care. 
	457BThe strengths of this study include the large sample size from a detailed clinical database which represents real-world, observational data. The use of the ICD10 categorization for all mental illness diagnoses is also a strength. Furthermore, this...
	 However, some limitations should be highlighted. The nature of how the data was collected presents some issues. For example, the data were self-reported (via a clinician), and thus is prone to bias. Furthermore, the way the CPHS was structured may have led to some inconsistencies in recording. Completion of the screen was not mandatory and there may have been trust level and staff level factors (including confidence, perceived importance) that influenced completion of the physical health screen and specifically the physical activity structured questions. In addition, caution must be exercised when interpreting the meaning of recorded PA. Simply having had PA recorded doesn’t provide any information on whether a discussion around this or an intervention/recommendation was provided. Similarly, the fact that the patient does not have PA recorded does not necessarily imply that a conversation around PA didn’t occur with the clinician. It may be that PA was discussed, however wasn’t recorded in that structured field. For the purpose of this study, among the cases, we only used the most recent version of their CPHS. If they had multiple screens completed, there might be valuable information that was lost. The current study only presents information from one mental health service in the UK, and thus the findings may not generalize broadly. Finally, and importantly, this study was cross-sectional in nature. As such, causality nor directionality can be inferred. 
	458BHowever, some limitations should be highlighted. The nature of how the data was collected presents some issues. For example, the data were self-reported (via a clinician), and thus is prone to bias. Furthermore, the way the CPHS was structured ma...
	 Future studies could look to examine the more longitudinal nature of changes in PA recording and subsequent health outcomes. It is also imperative that future research looks to unveil the underlying reasons for discrepancies in PA recording rates, through research directly with clinicians, as this will have profound training and clinical implications. Future work might also look to examine whether PA is being recorded in other ways in health records, outside of structured forms. Finally, there is a need to examine how health outcomes differ within those with activity recorded, by activity level. Indeed, the findings of this study could be used as a starting point for that type of investigation, and the current PA-recorded cohort could be used for this. 
	5. Conclusions 
	The current study found health status differences between community-dwelling mental health service users who have PA recorded vs. those who do not. Non-white ethnicity, younger age and psychiatric hospitalization were predictors of recorded physical activity, as were specific diagnoses. These results can be used to advocate for more training among mental healthcare professionals in terms of PA discussions and counselling, as well as be used to tailor PA discussions to individuals who aren’t currently receiving them. Future research is needed to assess health outcomes by activity level, and to see whether a physical activity counselling intervention can result in meaningful changes in service-users’ health. 
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