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Abstract

Background

Individuals with severe mental illness e.g., schizophrenia have up to a 20% shortened life expectancy
compared to the general population. Cardiovascular disease, due to cardiometabolic risk and
metabolic syndrome, accounts for most of this excess mortality. A scoping search revealed that there
has not been a review of published studies on the role of pharmacy in relation to cardiometabolic risk,
metabolic syndrome or related diseases (e.g., type-2 diabetes) in individuals with severe mental

iliness.

Methods

A mixed methods systematic review was performed. 11 databases were searched using a
comprehensive search strategy to identify English-language studies where pharmacy was involved in
an intervention for cardiometabolic risk, metabolic syndrome or related diseases in severe mental
illness in any study setting from any country of origin. First, a mapping review was conducted. Then,
implementation strategies used to implement the study intervention were classified using the
Cochrane Effective Practice and Organisation of Care Taxonomy. Impact of the study intervention on
process (e.g., rate of diagnosis of metabolic syndrome) and clinical outcomes (e.g., diabetic control)
were analysed where possible (statistical tests of significance obtained for quantitative outcome
parameters reported). Quality assessment was undertaken using a modified Mixed Methods Appraisal

Tool.

Results
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A total of 33 studies were identified. Studies were heterogeneous for all characteristics. A total of 20
studies reported quantitative outcome data that allowed for detailed analysis of the impact of the
study intervention. The relationship between the total number of implementation strategies used and
impact on outcomes measured is unclear. Inclusion of face-to-face interaction in implementation of
interventions appears to be important in having a statistically significantly positive impact on
measured outcomes even when used on its own. Few studies included pharmacy staff in community
or general practitioner practices (n=2), clinical outcomes, follow up of individuals after

implementation of interventions (n=3). No studies included synthesis of qualitative data.

Conclusions

Our findings indicate that implementation strategies involving face-to-face interaction of pharmacists
with other members of the multidisciplinary team can improve process outcomes when used as the
sole strategy. Further work is needed on clinical outcomes (e.g., cardiovascular risk reduction), role of

community pharmacy and qualitative studies.

Registration

CRD42018086411
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1.0 Background

Individuals with severe mental illness (SMI) (defined here as bipolar affective disorder, schizophrenia,
schizoaffective disorder and other non-organic psychotic disorders) have up to a 20% shortened life
expectancy compared to the general population (1). The majority of deaths in individuals with SMI are
due to preventable physical diseases, in particular, cardiovascular disease (CVD) (1), they have a 2-3
times higher risk of dying from CVD when compared to the general population (1). Evidence suggests
that up to 75% of individuals with schizophrenia (vs 33% of the general population) die of coronary
heart disease (1). The remainder of deaths are due to unnatural causes, including suicide, homicide
and accidents (1). These data have been well documented in meta-analyses and systematic reviews
(2—7). The mortality gap exists in countries considered to have high standards of healthcare (8) and
can in part be accounted for by a higher relative risk (around one- to fivefold) (9) for modifiable

cardiometabolic risk (CMR) factors.

CMR is a broad term that describes risk of CVD and diabetes and includes the following: smoking (10—
14), overweight/obesity (14,15), hyperglycaemia (13,15), hypertension (13,14,16), dyslipidaemia
(14,16,17), and metabolic syndrome (MetS) (18-24). Public health data from the United Kingdom (UK)
(25) and the United States of America (USA) (26) suggest that around two-thirds of individuals with
severe mental illness are current smokers, a figure which reflects approximately double that of the
general population (25,26). A recent systematic review and meta-analysis of 58 studies reported that
diet may often be poor (27) in individuals with SMI, literature reviews indicate that overweight and

obesity is 2- to 3-fold higher than that in the general population (28,29).

MetS is a more specific term that describes the concurrence of the most dangerous CVD risk factors

(30-33). MetS is defined by the International Diabetes Federation as central obesity plus any two of
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the following four factors: raised triglycerides (or specific treatment for this), reduced HDL cholesterol
(or specific treatment for this lipid abnormality), raised blood pressure (or treatment of previously
diagnosed hypertension) or raised fasting plasma glucose (32). MetS is one of the most prevalent risk
factors for developing CVD in those with SMI (34,35). Thirty-seven per cent of those with chronic

schizophrenia have MetS (18) compared with 24% in the general population (18).

Antipsychotics, used to control psychotic symptoms in people with SMI, are associated with physical
side effects including, dyslipidaemia, impaired glucose tolerance and weight gain (more common with
newer antipsychotics) (36,37); the greatest weight gain has been reported to occur in the first few
months of use (36,38,39). Weight gain has also been shown to occur with antidepressants (used to
treat negative symptoms in people with SMI), and mood stabilisers, including valproate/valproic acid

and lithium salts (40).

The likelihood of CMR, MetS or related diseases (e.g., type-2 diabetes) is lower in young, drug-naive
individuals and higher in individuals who have severe enduring illness treated with medication (mainly
antipsychotics) on a long term basis. Studies indicate that the CVD associated with MetS in SMl is, to a
certain extent, determined by genetic risk factors (41). In addition to antipsychotic medication, other
factors including poor diet, physical inactivity, high rates of smoking, obesity, overweight (42) and
inequity to access to and quality of care (43—45) have been reported to contribute. What is not known

is the relative contribution of each of these factors.

The availability of rigorous economic data on this subject is limited. In a recent retrospective database
review of 57,506 patients with schizophrenia and bipolar disorder, each incremental CMR factor was
associated with an 8.3% and 13.4% increase in total hospital spend respectively (46). An estimated

cost saving of £81 million/year could be made from an investment of £83 million in the physical health
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of those with SMI in primary care within the UK (47); this cost saving could rise to £108 million with

sustained investment (47).

As far back as 1995, incorporating physical health into the care of those with SMI was included in
government policies in parts of Australia (48). In the UK, guidelines for schizophrenia published by the
National Institute for Clinical Excellence (NICE) in 2002 (49) outlined recommendations for regular
physical health checks. Then, in 2004, as a result of a United States of America (USA) Food and Drug
Administration (FDA) warning about the association of antipsychotics and elevated risk of type-2
diabetes, the American Diabetes Association and the American Psychiatry Association published joint
guidelines that clearly outlined the need for routine monitoring for people taking antipsychotics (50).
Within the UK over the past 5 years, much attention has been paid to achieving parity between

physical and mental health (51,52).

Despite the convincing evidence for increased CMR, MetS and related diseases in individuals with SMI
taking antipsychotic medication as well as explicit recommendations provided by guidelines screening
is often incomplete or inconsistent (53). A recent review of 39 internationally published studies
suggested that rates of routine baseline screening were low (50 % only for blood pressure and 59.9%
for triglycerides) but less than 50% for cholesterol (41.5 %), glucose (44.3 %), weight (47.9 %).
glycosylated haemoglobin (HbA1c) (<25%) (53). Timely and sustained interventions (e.g., lifestyle
changes) have been shown to reduce the incidence of CMR, MetS and related diseases and in turn
reduce premature morbidity, mortality and disability. Opportunistic and other forms of screening by
health care professionals are therefore a potentially (54) useful means of detecting risk factors, such

as raised blood pressure, abnormal blood lipids and blood glucose.

Systematic reviews have shown that patient interventions delivered by pharmacists, have yielded

positive effects on therapeutic, safety and clinical outcomes across different diseases including
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diabetes and dyslipidaemia (55-58). These interventions included signposting and advice in relation to
health promotion as well as specific risk reduction activities (e.g. smoking cessation) (55-57,59,60).
Outcomes include significantly improved mental wellbeing, reduced risk of disease and premature

mortality (55-57,59,60).

Literature reviews conducted for those with mental health conditions have shown that pharmacists
provide a variety of services and play a significant role in inpatient mental healthcare (61). Another
review including studies from both inpatient and outpatient mental health settings concluded that
pharmacists can have a positive impact on outcomes, prescribing practices, patient satisfaction and
resource use (62). Both of these reviews included those with any type of mental health condition but

did not specify a breakdown of specific diagnoses.

We are not aware of any systematic reviews which have specifically explored the nature or impact of
pharmacy involvement in CMR, Mets and related diseases (e.g., diabetes, dyslipidaemia) in those with

SMIL.

Pharmacy staff (e.g. pharmacists, pharmacy technicians) provide services and work collaboratively
with patients, informal carers and care professionals to optimise management of iliness and disease.
This is achieved predominantly through the provision of public health services e.g. smoking cessation,
medicines optimisation, access to medicines e.g. dispensing and enhanced roles e.g. independent
prescribing (63). There has not yet been a review of published studies to explore the role of
pharmacy/pharmacy staff in managing CMR or MetS or related diseases in SMI. There is a potential for
pharmacy to have an impact on morbidity and mortality associated with CMR, MetS and related

diseases in those with SMI.
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In 2018, the Royal Pharmaceutical Society of Great Britain published a UK policy document which
recommended that the expertise and clinical knowledge of pharmacists must be fully utilised to
support people (including a specific reference to physical health) living with mental health problems to
ensure they live longer and healthier lives and reduce the mortality gap (64). This policy included
specific reference to the role of pharmacists and pharmacy in relation to the physical health of those

with SMI.

There is growing recognition that both qualitative and quantitative evidence can be combined in a
mixed method analysis and synthesis and that this can be helpful in understanding how complexity
impacts on interventions in specific contexts. In particular, how complex interventions work and for
whom, and how the complex health systems into which they are implemented respond and adapt

(65).

1.1 Aims and objectives.

The primary aim of this systematic literature review is to undertake a detailed analysis and review of
the published studies that exist relating to the role of pharmacy or pharmacy staff in CMR, MetS and
related diseases in individuals with SMI. This review seeks to undertake an exploration of the range of
roles for pharmacy or pharmacy staff as part of interventions relating to CMR, Mets and related
diseases, for example, undertaking screening or managing CMR factor or advising on medication that
alters CMR risk. This could include, for example, a new or existing pharmacy service or part of an
intentional research study intervention (the phrase study intervention will be used here when
referring to any of these). Secondary aims are to (i) undertake a review of implementation strategies
used in study interventions and their effectiveness to inform practice (ii) identify evidence gaps to

provide a focus for future research studies.



N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

The objectives are as follows:

1. Identify published quantitative, qualitative or mixed methods studies relating to the role of
pharmacy or pharmacy staff in CMR, MetS or related diseases in individuals with SMI;

2. Summarise the data and conclusions from those studies;

3. Undertake a collective appraisal of that data which will consist of a mapping review and a
detailed analysis and review of the implementation strategies used in study interventions that
involved pharmacy or pharmacy staff in CMR, MetS and related diseases in SM;

4. I|dentify limitations and evidence gaps from the studies identified and make recommendations

for areas that require further research.

2.0 Methods

The Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (66)
were used to standardise the conduct and reporting of the research and the protocol was registered

on PROSPERO: CRD CRD42018086411. The PRISMA checklist is attached as Additional file 1.

2.1 Literature search procedure and databases searched.

A systematic search was conducted for primary studies in which the study intervention involved
pharmacy or pharmacy staff in CMR, MetS or related diseases in SMI. We included any published
literature which described an intervention involving pharmacy or pharmacy staff in CMR, MetS or

related diseases; this could include, for example, a new pharmacy service or an existing service or part
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of an intentional research study intervention. Elaborating on what we mean by the term ‘role’, this
could include, for example, pharmacists or pharmacy staff, undertaking screening (e.g., weight
checks), managing CMR factor (e.g., providing support for smoking cessation) or advising on
medication (e.g., advising on switching medication with lower risk profile for weight gain). (Please see

Table 1 PICOS criteria for detailed information on these interventions and Additional file 2).

Database-specific search strategies were developed with assistance from a medical librarian. Eleven
electronic databases were searched from inception to January 2018: Medline, EMBASE, PsycINFO,
British Nursing Index, AMED, Health Business Elite, Health Management Information Consortium, The
Cochrane Library, Health Technology Assessments, Scopus and Web of Science. (Additional file 2
provides detailed information on search strategy including, hand and grey literature searches, and

Population, Intervention, Comparison, Outcome (PICOS)).

2.2 Study selection process

The eligibility criteria for full text review are summarized in Table 1. (More detailed information about
inclusion and exclusion criteria for studies can be found in Additional file 2: section 1.1). Studies were
included if they met the following inclusion criteria: English-language, primary study, published in full,
utilising qualitative, quantitative or mixed methods. Only aspects of the studies involving pharmacy or

pharmacy staff were extracted for analysis.

First, one author (DS) conducted preliminary screening of titles to exclude any publications that were
clearly not relevant (e.g., preclinical studies). Second, three authors (DS, EL, RM) independently
screened article titles and abstracts against inclusion criteria, to identify potentially relevant studies.

Third, three authors (DS, EL, RM) independently reviewed full texts of studies. Consensus on inclusion

10
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was reached by discussion between three authors (DS, EL, RM) when necessary, with senior authors
(EB or IM) available for arbitration if required (see Additional file 2 Table 1.2 Reasons for excluding
studies after full text review). Please refer to Figure 1: PRISMA flow diagram of search results for

further details

2.3 Quality assessment

A modified Mixed Methods Appraisal Tool (Additional file 2: 1.3 Quality assessment) was used to
assess the quality of included studies (67) by two authors (DS and EL) independently. Consensus on
scoring was reached by discussion between authors with senior authors (IM and EB) available for

arbitration if required but this was not needed.

Studies were not excluded on the assessed level of quality but the quality assessment process
enhanced study interrogation and informed interpretation of the results. In addition, one of the main
aims of this review was to obtain an overview of all the research conducted in this area; the authors

(DS, EL, RM) agreed that exclusion of studies would have potentially resulted in loss of important data.

The quality assessment conducted addressed threats to external validity (e.g., risk of selection bias
such as the use of convenience sampling, lack of randomisation, lack of control groups), threats to
internal validity (e.g., contamination between the pre and post groups for quasi studies). None of the
included studies reported undertaking power analysis calculations to determine the minimum number

of participants they required. Please see Additional file 2 for further information.

2.4 Summary of the data and conclusions (data extraction) and collective appraisal

11
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This was carried out in the following steps: summary of study characteristics and conclusions, mapping
review and then an analysis and review implementation strategies used in the study intervention. The
lead author (DS) utilised a reading support tool (Capti®) to listen to each of the chosen studies three
times. Two other authors (EL and RM) read and re-read the included studies. All three authors (DS, EL,
RM) independently extracted data regarding information contained within each included study.

Discrepancies were resolved through discussion between three authors (DS, EL, RM).

The dataset was heterogeneous for all characteristics including participant characteristics such as

definition of SMI and age, study setting, outcomes measured, and data collected.

A mapping review (68) (qualitative, quantitative and mixed methods studies) was conducted in order
to obtain an overview of the landscape of this particular research area. It also facilitated the
identification of trends or themes as well as identification of specific gaps prior to the more detailed

analysis and review of implementation strategies used in study interventions (68).

30 of the studies included a study intervention that could be classified into one of three categories (i)
screening for CMR, MetS or related diseases (ii) screening, identification of risk and implementation of
interventions for CMR, MetS and related diseases (iii) Implementation of clinical interventions for

CMR, MetS and related diseases.

In order for this review to be meaningful in informing clinical practice we wanted to gain an
understanding of how study interventions were implemented. In order to understand this ‘how’, we
undertook a two-step, detailed analysis and review of the implementation strategies and their
effectiveness with regards pharmacy or pharmacy staff in CMR, MetS and related diseases. First, the
individual implementation strategies for the study intervention were classified into five categories:

‘Professional’ (e.g., distribution of educational materials, reminders), ‘Organisational’ (e.g. provider-

12
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oriented interventions, structural interventions), ‘Financial’ (e.g. provider incentives), ‘Patient-centred’
(e.g. patient education) and ‘Regulatory’ (e.g. peer review). This was done using the Cochrane
Effective Practice and Organization of Care group (EPOC) classification system checklist (60)
(Additional file 3) independently by all three authors (DS, EL, RM) with discrepancies being resolved

through discussion between three authors (DS, EL, RM).

Second, an analysis of implementation strategies identified was undertaken using the Cochrane EPOC
classification system checklist (69); within each category the individual implementation strategies
were identified. For example, within the category of ‘Professional’ the individual implementation
strategies used to implement the study intervention could be the distribution of educational material
or reminders. This was only carried out for those studies where impact of the study intervention could
be assessed from quantitative outcome data provided (statistical tests of significance of data obtained
for outcome parameters reported by study authors) (e.g., rate of screening for MetS before and after
implementation of study intervention). Qualitative data was not analysed for this part of the review.
Outcomes were further distinguished as being either a process outcome (e.g. rate of identification of

metabolic syndrome) or a clinical outcome (e.g. smoking cessation or weight loss) (70).

The results of statistical tests of significance of data obtained for outcome parameters reported by
study authors were used to classify studies into three categories as follows (see Table 7):

1 or J (bold) statistically significant change in all outcome parameters

N or { statistically significant increase in at least one but not all outcome parameters

= no statistically significant change

3.0 Results

13
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Study selection and study characteristics

34 studies were identified (Figure 1) but the results of two of these were combined (71,72) and
analysed as one study as the findings were both realised from a single research study. The 33 studies
showed heterogeneity for all characteristics and outcomes (Table 2), The majority of these (n=25)
were quantitative, 4 were qualitative(73-76) and 4 of a mixed methods (77-80) study design. Twenty
of these studies included a study intervention where quantitative outcome data allowed for impact to
be assessed - statistical tests of significance of data obtained for outcome parameters reported by
study authors (a pre-post study design (n=14)) or they compared groups where study intervention was
implemented against group where the study intervention was not implemented (a case control study

design (n=5) (78,79,81-83) or randomised controlled study(n=1)(84).

Table 3 shows that the most common study setting for pharmacy/pharmacist intervention was a
community mental health/psychiatric outpatient clinic (n=15), followed by psychiatric inpatient wards
(n=12). Four studies were based in primary care settings (community pharmacy (n=1)(80), one in a
General Practitioner (GP) surgery (85) and two in a primary care clinic (81,86). One study was based in
early intervention/psychosis services (87)and one based in other (mix of urban, non-urban and
metropolitan centres)(71,72). Pharmacists were involved to some extent in delivering the
interventions across all studies, and those involved were mostly commonly specialist mental
health/psychiatric pharmacists (n=9) (73,79,83,85,87-91) or clinical pharmacists (n=9) (76,78,82,92—
96) (Table 4). Differences in terminology across studies due to differences in country of origin did not

allow us to differentiate grades or qualification of pharmacists. Pharmacy technicians were involved in

14
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one study (85) and community pharmacists were involved in one study (80). Two studies made a
broad reference to pharmacy team involvement but didn’t specify particular pharmacy roles (75,80).
There was a lack of diversity in the country of origin of the studies: 53% (n= 18) were conducted in the

USA and 35% (n=12) were conducted within the UK (Table 1).

Summary of quality assessment

The overall quality of the reported studies, assessed using the Mixed Methods Appraisal Tool (MMAT)
(67,97) was generally good, with twelve studies scoring **** (100%), eight studies scoring *** (75%),
and thirteen studies scoring ** (50%) or less. (Additional file 2: 1.3 provides detailed information).

Table 5 provides a summary.

A limitation was identified amongst those studies which utilised qualitative data —the authors of the
studies were not clear about how collecting qualitative data was relevant to answer the research
question. Another limitation included either not reporting (n=4) (74,76,77,98) or providing a
justification for, method of data analysis (79). Lack of reporting of researcher reflexivity within
qualitative studies (n=3) (74—76) and qualitative aspects of mixed methods studies (77,79,80,98) were

also identified as limitations amongst all of these studies.

All four mixed methods studies (77,79,80,98) exhibited limitations and scored poorly (50% or less) on
the MMAT. These studies were not described by their authors as being ‘mixed methods’, but all
included the collection and analysis of both qualitative and quantitative data with the purpose of
meeting the overall research objective. Of these, one (79) made reference to the use of mixed data

being as being relevant to the research questions. Not unsurprisingly, therefore, all four mixed

15
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methods studies scored zero for integration of both qualitative and quantitative data, there was no
evidence of findings from different methods being integrated through the results, or any discussion of

integration within the published papers.

The randomized controlled study (84) identified for this review scored poorly *(25%) due to lack of
description of participant allocation, <80% reporting of outcome data and a high rate participant
attrition (>20%). Quasi experimental approaches were utilised in 93% (n=14) (87,89,104—
106,93,95,96,99-103) of the quantitative, outcome studies, 12 (87,89,105,106,93,95,96,99,100,102—
104) of these scored more than 50%. 71% (71,85,88,91,92,94)(n=5) of the quantitative descriptive

studies scored 50% or more.

Collective appraisal of data: Mapping review (Figure 2) and Detailed analysis and review of

the implementation strategies used in study interventions (Table 6 and Table 7).

Mapping review (Figure 2)

Role of pharmacy in the healthcare pathway (Figure 2)

The mapping review included all 33 studies (quantitative, qualitative and mixed methods). Figure 2
shows the key components of the healthcare pathway for CMR, MetS and related diseases and the
role of pharmacy at each key component; fourteen studies
(73,79,92,94,99,101,80,81,83,84,87,88,90,91) included pharmacists in more than one key component.
Twenty-seven (75,79,92,94-96,99-101,103-105,80,106,81,83,84,87,88,90,91) of the 33 studies
included direct (e.g., pharmacist undertaking screening such as weight measurements or blood tests)
and indirect (e.g., pharmacist writing protocols for other healthcare professionals to use) roles in

screening. Ten studies included identification of high risk, abnormal result or diagnosis of disorder e.g.

16



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

MetS (73,79,81,83,84,87,88,90,99). Ten studies (73,79,81,87,88,91,92,94,101) included a clinical
intervention for health promotion or risk reduction delivered directly by pharmacist to the patient.
Five (79,81,87,91,92) also included pharmacists referring to external care professional/service as result

of identification of risk, abnormal result or diagnosis of disorder.

Role of pharmacy in other activities
The mapping review also shows pharmacists roles in other activities. This includes a pharmacist as part
of a physical health strategy group (75) and clinical pharmacists creating visual aids/dietary choices

tools for use by care professionals who look after patients with SMI (74).

Gaps in the evidence base

As well as identifying the key components of the healthcare pathway where pharmacy have been
involved, the mapping review also highlighted important gaps in the published evidence base where
little or no literature was found: screening of waist circumference and weight/weight change,
cardiovascular and diabetes risk assessment using formal risk assessment tools/calculators,
role/involvement of community pharmacy or pharmacy staff (e.g. pharmacy technicians) within
primary care, follow-up of individuals after implementation of a study intervention, utilisation of
behaviour change techniques or community or family support, and finally the
views/perceptions/experiences of patients, (their) informal carer or caregiving dyads and care

professionals where qualitative data synthesis had been undertaken.

Assessment of weight gain

Weight gain was part of the screening undertaken by a pharmacist in-two studies (73,92); in one study
around 75.7% of patients who attended pharmacist-led clozapine clinic (73) gained weight since
starting clozapine. In the other study (92) weight gain (n = 30) was the most commonly observed

adverse drug reaction observed by the pharmacist. The latter study (92) also included 27% weight

17
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gain as a trigger for referral to dietary support and antipsychotic switch as recommended in current

guidance (36).

Application of risk assessment tools/calculators

Three studies (81,82,87) included CVD risk assessment and none included diabetes risk assessment
using formal tools/calculators. Fifteen per cent of the studies (78,88,93,106) included waist
circumference as an outcome measure — this may reflect a lack of understanding of its importance as a
predictor of CVD or lack of inclusion in guidelines on which study protocols were based. Taveira (81)
concluded that patients with diabetes and with mental health conditions (MHCs) achieve the same
CVD risk reduction (using a formal CVD risk assessment calculator as an outcome measure) as those
without MHCs. The duration of enrolment with risk reduction clinic required to achieve this was

around 25% longer than those without MHCs.

Follow up of patients after completion of the study intervention.

We identified one study (82) that reported findings of follow up of patients after study intervention
had been completed (81); these patients received usual care between the study intervention and the
point of collection of outcome data for follow up. This study concluded that there was no significant
difference in the duration of maintenance of blood pressure and HbAlc up to 3 years after people
with diabetes with MHCs were discharged from a pharmacist-led cardiovascular risk reduction clinic
(82). The authors point out that their model of care was effective for treating particular aspects of
CMR or MetS or related diseases in patients with and without MHCs but that more work is needed for
specific mental health conditions and whether further benefits could be gained by treating both MHCs
and physical health conditions concurrently. This study did not provide detailed breakdown of
outcomes for those with SMI (instead reporting results for those with SMI under the general heading
of MHCs which included a mix of diagnoses: schizophrenic disorder, episodic mood disorders including

depression, bipolar disorder, depressive disorder and anxiety).
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Detailed analysis and review of implementation strategies of study intervention using the

EPOC taxonomy (Table 6 and Table 7).

Studies that included quantitative data that allowed for assessment of impact of study intervention
(study authors had undertaken statistical tests of significance of data obtained for outcome
parameters).

Detailed analysis of the 20 studies that included quantitative outcome data (classified as being process
or clinical) that allowed for assessment of the impact of the study intervention is shown in Table 6
(authors reported quantitative data for groups being compared e.g., study intervention vs no study
intervention and statistical tests of significance of data obtained for outcome parameters reported by
study authors). These studies were published between 2007 and 2018. The most frequently used
implementation strategies identified using the EPOC taxonomy (69) were those orientated towards
healthcare professionals and patients. Of the healthcare professional-oriented implementation
strategies, distribution of educational materials (published or printed recommendations for clinical
care, including clinical practice guidelines for CMR or MetS or related diseases) was the most
commonly used (45%) (n=9)(80,87,93,96,99,100,103—-105). Reminders (e.g. computer pop-up alert)
was the next most commonly used strategy being applied in 30% (n=6)(79,87,89,96,98,102). With
regards patient-orientated interventions, the use of face-to-face education, educational materials,
reminder cards and questionnaires was applied in 25% (n=5)(80,81,84,98,101), 20% (n=4)
(96,100,101,105), 10 % (n=2)(100,105) and 10% (n=2)(100,105) of studies respectively. Two finance-
orientated interventions (provider incentive (87) (UK) and patient incentive (96)(USA) were used in

any of the studies.

The total number of implementation strategies used varied from 0 to 10 per study. The overall median
number of implementation strategies used per study was 3. Sixteen studies reported process

outcomes only, three (81,82,101) clinical outcomes only and one (80) both process and clinical
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outcomes. The relationship between the total number of implementation strategies used and impact
on the outcomes measured is unclear. The quality assessment data for these studies is reported

below.

Process outcomes

Process outcomes included screening for CMR or MetS or related diseases and rate of identification of
MetS. In those studies in which there was a statistically significant improvement in process outcomes
(n=7), 50% used 7 or more implementation strategies (87,100,105), 60% used educational materials
(87,93,100,105), 50% used educational meetings (87,100,105) and 50% used audit and feedback
(87,100,105) all targeted at healthcare professionals. Studies using a smaller number of
implementation strategies (3 or less) (89,93,95) also reported achieving significant improvement in
process outcomes; all of these had one thing in common — some form of face-to-face contact between
healthcare professionals (pharmacist-led multidisciplinary team (95), educational outreach (93) and
local opinion leaders (89). Including pharmacists alone as part of the clinical MDT team as the sole
implementation strategy resulted in significantly improvement in process outcomes in two studies

(83,95).

Reminders (e.g., pop up alerts on computer systems) were a frequently used implementation strategy
within the studies. Despite this their use alone does not appear to be associated with significant
improvement in process outcomes. In one study, a pharmacist produced a template reminding
clinicians to undertake screening and attached this to the medication charts of patients with SMI who
needed screening (102); this had no impact on the rate of screening. In a study by Del Monte et al
(89); a pharmacist-designed computer pop-up alert and ‘champion psychiatrist’ formed part of an
intervention to improve the uptake of blood tests for CMR or MetS or related diseases: they found
that the majority of blood tests were ordered at the same time as the pop-up alert. However, a follow-

up study conducted a few years later using the pop-up alert alone (79) revealed a statistically
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significant decline in the number of blood tests ordered within 24 hours of the reminder; suggesting

that the champion psychiatrist was the more effective aspect.

All of the studies in which there was a statistically significant improvement in all process outcomes
scored ***(75%) or more in the quality assessment except one (83) which scored **(50%). Where
studies were mixed methods studies the quality assessment score for the quantitative aspect of the
study has been quoted here as this part of the review was specifically concerned with quantitative

data.

Clinical outcomes

Three studies investigated the impact of study interventions on clinical outcomes only (81,82,101) two
of which (81,82) scored **** (100%) and the other (107)* (25%) in the quality assessment. Two of
these three studies were linked to each other in that one (82) was a follow-up study of the other (81).
We included the follow-up study (82) in our review despite the fact that it did not directly include the
implementation of a study intervention; this 3- year observational study provided some valuable data
and insight on follow up and long term impact of the pharmacist intervention (cardiovascular risk
reduction clinic) included in the first study (81). The follow up study (86) found that there was no
significant difference between diabetic patients with and without mental health conditions (including
those with SMI) in maintenance of diabetic control (as measured by HbA1c) and systolic blood

pressure in the 3 years after discharge from the cardiovascular risk reduction clinic.

In the other two studies (81,101), patient-mediated strategies and face-to-face patient education were
implementation strategies that where both utilised. One of these studies reported a significant
improvement in a measure of physical wellbeing (WHOQOL-BREF) (101) and the other reported that a

25% longer (statistically significant) enrolment time in the research study was needed to achieve the
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same outcome in CVD risk reduction in diabetic individuals with mental health conditions compared

with those without (81).

Study intervention with a reduction in process outcome
One study reported a reduction in the rate of screening for CMR or MetS or related diseases (96) was

conducted over a 4-month period. This study scored ** (50%) as part of the quality assessment.

Process and clinical outcomes
We identified one study (80) which looked at both process and subsequent clinical outcomes. This
study did not include any statistical analyses or statistical tests of significance of outcome data

collected and scored ** (50%) as part of the quality assessment.

Discussion

The primary aim of this systematic literature review was to undertake a detailed analysis and review of
the published studies that exist exploring the role of pharmacy, or pharmacy staff in CMR or MetS or

related diseases in individuals with SMI.

The majority of published evidence exists, 81% (n=27) of studies, for specialist mental health or clinical
pharmacists’ involvement in screening either directly (e.g., undertaking blood pressure, blood
cholesterol measurements) and indirectly (e.g., writing protocols for other healthcare professionals to
use) based in community mental health / psychiatric outpatient clinics (45% of studies (n=15)) as well

as inpatient settings (36% (n=12)). Some evidence exists, 30% (n=10), for pharmacist’s involvement in
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identification of individuals at high risk for diagnosis of CMR, MetS or related disease and in the
provision of a clinical intervention for health promotion or risk reduction, 30% (n=10), (e.g.,
pharmacological interventions for management of hypertension, type-2 diabetes, hyperlipidaemia).
Almost 42% of studies included a pharmacist in the study intervention at all key components of this
healthcare pathway from screening, through to identification of high risk, abnormal parameter or

diagnosis of disorder e.g., metabolic syndrome and then implementation of clinical intervention.

Sixty percent (n=20) of studies included quantitative outcome data (process or clinical) that allowed
for assessment of the impact of the study intervention. Of these, 55% (n=11) included a pharmacist
undertaking screening and 45% (n=9)((79-81,84,87,88,99,101) included a pharmacist all key
components of the healthcare pathway. Of those 20 studies 35% (n=7) (87-89,93,95,100,105)
reported statistically significant improvement in all process outcomes (e.g. rate of diagnosis of MetS)
and 10% (n=2)(81,101) in all clinical outcomes measured (e.g. physical health domain of WHOQOL-

BREF).

Factors that facilitate specialist mental health or clinical pharmacist involvement in screening of CMR,
MetS and related diseases in those with SMI may include: being part of and having a clearly defined
role within a multidisciplinary team; access to appropriate resources; effective engagement with
those with SMI; effective collaboration with multi-disciplinary team/management within healthcare
settings to facilitate set up and roll out of services; clinical knowledge, skills and training (e.g. taking
bloods and ordering lab measurements); systematic approach (e.g. application of standardised care)

and trusted member of healthcare team and enhanced roles that include prescribing.

Very little evidence currently exists for the role of community pharmacists or other pharmacy staff

(e.g., pharmacy technicians) within primary care settings. This data primarily comes from the USA and
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the UK. This finding has particular relevance within the UK, where up to a third of people with SMI are
treated solely in primary care (108) Even in countries with very well developed secondary psychiatric
care systems (including the UK) the role of primary care is key (109). Accessibility is a known social
determinant of health (110). Recent work has shown that 90% of the population can access a
community pharmacy within a 20 minute walk from where they live (111). Individuals who experience
the highest rates of deprivation, which includes those with SMI, could benefit the greatest from this

level of access (110). This represents a gap in the evidence base.

Clinical outcomes were reported for two studies where pharmacists were involved in activities other
than screening. So, pharmacy could have a role to play beyond screening and towards identification of
risk, abnormal result, diagnosis and implementation of clinical interventions for CMR, MetS and
related diseases. There is a lack of data and studies on clinical outcomes and studies that examine the
link between specific process outcomes (e.g., screening for diabetes using glycosylated
haemoglobin/HbA1lc) and subsequent improvements in clinical outcomes (e.g., improved diabetes risk

or control, diabetes risk calculators, cardiovascular risk calculators) in those with SMI.

Very little evidence, however, was found for their involvement in screening for weight, weight gain or
change or waist circumference. Surprising in light of the fact that systematic reviews show that the
prevalence of overweight and obesity is 2- to 3-fold higher in those with SMI than that in the general
population (28). A recent study conducted in North America found nearly 80% of a sample of over
10,000 people with diagnoses of SMI to be overweight or obese(112). Another systematic review
found that waist circumference enables prediction of MetS with a sensitivity of 79.4% and a specificity

of 78.8% (113). The IDF emphasises the importance of waist circumference as a mandatory feature of
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MetS(32). Weight, weight gain and waist circumference should be included in any screening

intervention involving pharmacists given the increased prevalence and usefulness in predicting MetS.

Improving the physical healthcare for those with SMl is a key component of current mental health
guidelines, policies and commission documents across the world (114-118). A recent cross sectional
study of 5091 patients with schizophrenia in secondary care psychiatric services(119) found low rates
of clinical interventions for blood pressure (25.2%), cholesterol levels (19.9%) and glucose levels
(53.5%) and smoking (57.2%) where screening indicated a need. They are also less likely to receive
treatment for cardiovascular conditions (120) or diabetes(121). This represents a potential
opportunity for pharmacy to become involved particularly as this review has shown the significant and
positive impact of specialist mental health pharmacist/clinical pharmacists on process outcomes (i.e.,

screening).

Where qualitative data was collected this wasn’t synthesized by the study authors using any
qualitative synthesis methods and where it was the method of synthesis was not justified. In addition,
researcher reflexivity was not reported; there was no examination or critique of how the researcher
impacted on the study or the participants for this data. As a result of this and the heterogeneity that
existed within the studies that collected qualitative data utilisation of qualitative data in our

systematic review was limited (e.g., could not be integrated with quantitative data).

We were able to use this qualitative data as part of our mapping review. Qualitative research has the
potential to make significant contributions to health services and policy research. It provides valuable
insights into the ways that health is conceptualised, experiences of health and illness, dynamics of

multi-disciplinary teams and numerous aspects of care delivery (122). In addition, the potential value

that the mixed methods approach of this review has not been able to be fully realised.
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Three quarters of the studies that utilised a mixed methods approach did not explain how this
approach was relevant to the answering research question and all mixed methods studies failed to
integrate the quantitative and qualitative data collected. In the absence of integration, the knowledge
harvested is only equivalent to the sum of that derived from a qualitative study and a quantitative
study undertaken separately, rather than achieving a “whole greater than the sum of the parts” (123).

A lack of robust mixed methods studies exist on this topic.

High quality RCT data is lacking. There are a number of good quality quantitative studies utilising non-
randomised (mainly quasi) and descriptive approaches. These quasi studies were performed at
population level and may therefore have included individuals who may have otherwise have been
excluded from RCTs e.g. severely unwell. Quasi studies are also viewed as being more pragmatic
evaluating the real-world effectiveness of a study intervention implemented by clinical staff, rather
than by research staff under research conditions(124). Therefore, quasi-experimental studies may also
be more generalizable and have better external validity than RCTs(124). However, bias can occur in
these types of study leading to a threat to internal validity (e.g. differences between active and control

groups are not accounted for)(124).

Secondary aims were to undertake a detailed analysis and review of implementation strategies used in
study interventions and their effectiveness in order to inform practice and also identify evidence gaps
to provide a focus for future research studies. Where impact of the study intervention could be
assessed from quantitative outcome data, it was not clear from the majority of studies how the total
number or type of implementation strategies were selected or decided upon to facilitate the
implementation of the study intervention. None of the studies had any fidelity measures (125) nor was
it clear to what extent the strategy was implemented in practice. Three studies discussed the process
of identifying barriers in clinical practice (96,100,105) with subsequent implementation strategies

being developed/chosen to target these barriers in one study (96). In one study the authors

26



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

acknowledge that information on the actual implementation of the change intervention was not

collected from the health services that participated (105).

The time period over which the study was conducted is also important. The study that showed a
reduction in the rate of screening for CMR or MetS or related diseases (96) was conducted over a 4-
month period. The most likely explanation for this reduction in the rate of screening is that current
guidelines recommend annual monitoring. This represents a fault in study design for that particular
study rather than a positive or negative outcome of the study; it was not conducted over a clinically

appropriate time period.

The relationship between the total number of implementation strategies chosen and the subsequent
impact on outcomes measured is unclear for either process outcomes such as blood tests or clinical
outcomes such as improvement in lipid results. What may be more important is the specific type of
implementation strategies chosen (in other words the specificity of implementation strategy chosen is
important). With regards process outcomes, the following strategies appear to be particularly
effective: educational materials, educational meetings, clinical audit and feedback and any strategy
that uses face-to-face interaction between healthcare professionals. The use of multiple strategies (> 1
strategy) carries with it an inherent problem in determination of causality and then the effectiveness
of individual implementation strategies when more than one is used. Any overlap, repetition, synergy
or hindrance that may occur as a result is also difficult to determine. Similar to other reviews, we were
unable to find any study where head-to-head comparison of different implementation strategies was
undertaken (105,112). We have shown here that the role of face-to-face interaction, such as a
pharmacist led multidisciplinary ward round or pharmacist outreach visits is a specific aspect that is

important in achieving statistically significant impact on both process and clinical outcomes.
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Strengths

This systematic literature review used a robust systematic search strategy and data was appraised
using validated tools and methodology. In addition, assessment of methodological quality, mapping
review and assessment of the implementation strategies was carried out and checked independently
by three authors using an internationally recognised taxonomy (69). The inclusion of all types of study
(qualitative, quantitative and mixed methods) is also a major strength and reflects that studies and

data/outcomes of all types contribute to our understanding of this area of clinical practice.

The authors of this review have important experience which is directly relevant to the area of research
of this review. DS, EL, RM and IM have extensive experience working as practising clinical pharmacists
within multidisciplinary teams. DS, RM and IM also have extensive experience of working within
mental health settings and both IM and EB have extensive experience of conducting applied research

within mental health settings.

The mapping review was conducted as a mixed methods review this facilitated the identification of
trends or themes as well as identification of specific gaps which would otherwise not have been

possible if we had only used either qualitative or quantitative studies.

Limitations

There are limitations at two levels within this review; limitations at individual study level included in
the in results and discussion and more general limitations with this approach. Outcomes reported by
studies may have been impacted up on by factors external to the study protocol such as concurrent
healthcare or quality improvement programmes, initiatives or healthcare staff that distracted or raised
awareness of the study intervention. This was acknowledged in some of the studies (79,89,105).
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Improvements in outcomes reported may have been an artefact arising from improved
documentation or systems rather than the intervention itself. Conversely, where fewer effective
outcomes were found, this may be due to data collection issues such as inability to access records

outside the study setting.

Interpretation of the association between the implementation strategy, improved process and/or
clinical outcome is not possible without being able to assess the effort that was put in to putting these
into practice as it was not reported — authors of the studies did not provide detailed description of

how the strategies were implemented or to what extent.

A limitation of the use of any taxonomy is that the results presented show our interpretation of the
main method of delivery as described by the authors of the study under review; some interventions
cannot be delivered in a mutually exclusive fashion. For example, classification of a study as patient-
orientated intervention using “educational materials” could not have been completely free from “face

to face education” by the healthcare professional who gave these materials to the patient.

Other limitations of note include:

(1) heterogeneity in healthcare setting, outcome measures chosen and timing of intervention -
this makes it difficult to interpret what works for whom in what circumstances;

(2) detailed exploration of and consideration was given to possible ways in which the studies
could be compared however, heterogeneity of aims, study design/models delivered,
population demographics, data collected and outcomes measured prevented integrated
quantitative synthesis/data pooling (e.g., meta-analysis). Our review-relied wholly on

statistical analyses carried out by study authors.
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(3) studies where outcomes were recorded under group headings rather than specific groups, for
example, pharmacy staff within healthcare professionals group (71,72), and those with SMI
within all individuals with mental health conditions (81,82);

(4) lack of reporting of patient diagnosis; 19 studies were excluded purely on the basis that
diagnoses were not stated — potentially important data or information about the role of
pharmacy may have been lost e.g., pharmacists’ role in medicines optimisation of
antipsychotics;

(5) the search was restricted to articles published in English; it is therefore possible that we failed
to retrieve all studies that may have been eligible for addressing our research question.

(6) some of the studies identified for this review reported the results of audits conducted within
healthcare settings. Within some of these audits the audit criteria allow for refusal or decline
by the patient (e.g., refusal to have a blood test) to be recorded in outcome data as being
compliant (i.e., the same as someone having a blood test). However, where research studies
are conducted a refusal would be regarded as attrition. As such this may have resulted in an
overestimation of the effect of the study intervention for those where audit data was being

reported.

Conclusions

The most important finding of this systematic literature review is as follows: the sole use of face-to-
face interaction (as an implementation strategy) between pharmacists and other healthcare
professionals (e.g., as part of a multi-disciplinary team on a ward) has been shown to consistently and
significantly improve the process outcomes (e.g., rate of screening for a comprehensive set of

cardiometabolic risk factors or metabolic syndrome) for those with severe mental illness.

30



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
25
26

Implementation strategies which did not include any form of face-to-face contact appear to be less
effective for process outcomes. Despite being frequently employed within studies, the sole use of
reminders (e.g., pop up alerts on computer systems) appears to have no statistically significant impact
on process outcomes. We would recommend the incorporation of face-to-face interaction as part of

any implementation strategy chosen and discourage the sole dependence on pop-up alerts.

There is paucity of good quality qualitative and mixed methods design studies which include clinical
outcomes and the association between specific process outcomes and improvements in clinical
outcomes and also studies conducted in primary care with community pharmacy teams. Qualitative
data will provide important information about the views, experiences and perceptions of key
stakeholders (e.g., patients, informal carers and care professionals) about pharmacy. This type of data

will inform current and future practice as well other qualitative and quantitative research studies.

Mixed method studies would be instrumental in the development and testing of interventions
delivered by pharmacy - in the development of the intervention, during the evaluation of the
intervention, and after the follow-up and assessment of outcomes is completed. Mixed methods study
designs also mitigate some of the intrinsic weakness or intrinsic biases and the problems that come
from single method studies. Studies conducted in primary care and community are vital as there is
great potential for impact; a significant proportion people with mental health problems are cared for
selely entirely within primary care and a significant proportion of the population can access a

community pharmacy a short walk from where they live.

List of abbreviations

SMI Severe Mental llIness CVD Cardiovascular Disease
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Meta-Analyses
HbA1c Glycosylated haemoglobin

BMI Body Mass Index MMAT Mixed Methods Appraisal Tool

Declarations

No declarations of interest.

Acknowledgements

Thank you to Dr lan Maidment (IM) and Professor Eleanor Bradley (EB) for their continued support,

guidance, contribution and tutelage for this article and research project.

Funding

This research was funded by a Research Capacity Building Award from the Charitable Funds
Committee at Leicestershire Partnership NHS Trust. This award is funding DS to undertake a
postgraduate doctoral degree (PhD) with School of Life & Health Sciences at Aston University,
Birmingham UK. DS is also a recipient of a 50th Anniversary Prize Studentship awarded by Aston

University.

Availability of data and materials

All data used in this review are available in the included primary studies.

32



10

11

12

13
14
15

Authors’ contributions

DS, EB and IM developed the original study concept and protocol. DS, EL, and RM were responsible for
acquisition and analysis of the data, development of the initial draft manuscript, and manuscript
revisions. All authors were responsible for the interpretation of the data; review of the draft versions
of the manuscript; provision of feedback for important intellectual revisions; and review and final

approval of the version to be published.

Ethics approval and consent to participate.

Not applicable

Consent for publication

Not applicable

Conflicts of interest

The authors declare that they have no conflicts of interests.

33



References

10.

11.

12.

13.

14.

15.

16.

Liu NH, Daumit GL, Dua T, Aquila R, Charlson F, Cuijpers P, et al. Excess mortality in persons with severe
mental disorders: a multilevel intervention framework and priorities for clinical practice, policy and
research agendas. World Psychiatry. 2017;16(1):30-40.

Wahlbeck K, Westman J, Nordentoft M, Gissler M, Laursen TM. Outcomes of Nordic mental health
systems: life expectancy of patients with mental disorders. Br J Psychiatry [Internet]. 2011/05/18.
2011;199(6):453-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/21593516

Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide mortality in mental disorders: a meta-
review. World Psychiatry [Internet]. 2014;13(2):153—-60. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24890068

Saha S, Chant D, McGrath J. A systematic review of mortality in schizophrenia: Is the differential
mortality gap worsening over time? Arch Gen Psychiatry. 2007;64(10):1123-31.

Cuijpers P, Vogelzangs N, Twisk J, Kleiboer A, Li J, Penninx BW. Comprehensive meta-analysis of excess
mortality in depression in the general community versus patients with specific illnesses. Am J
Psychiatry. 2014;171(4):453-62.

Walker ER, McGee RE, Druss BG. Mortality in mental disorders and global disease burden implications
a systematic review and meta-analysis. JAMA Psychiatry. 2015;72(4):334—-41.

Hayes JF, Miles J, Walters K, King M, Osborn DPJ. A systematic review and meta-analysis of premature
mortality in bipolar affective disorder. Acta Psychiatr Scand. 2015;131(6):417-25.

Osby U, Correia N, Brandt L, Ekbom A, Sparén P. Time trends in schizophrenia mortality in Stockholm
County, Sweden: cohort study. BMJ. 2000;321(7259):483-4.

De Hert M, Dekker JM, Wood D, Kahl KG, Holt RIG, Mdller HJ. Cardiovascular disease and diabetes in
people with severe mental illness position statement from the European Psychiatric Association (EPA),
supported by the European Association for the Study of Diabetes (EASD) and the European Society of
Cardiology (ESC. Eur Psychiatry. 2009;24(6):412-24.

Herrdn A, de Santiago A, Sandoya M, Fernandez MJ, Diez-Manrique JF, Vazquez-Barquero JL.
Determinants of smoking behaviour in outpatients with schizophrenia. Schizophr Res. 2000;41(2):373—
81.

Davidson S, Judd F, Jolley D, Hocking B, Thompson S, Hyland B. Cardiovascular Risk Factors for People
with Mental lliness. Aust New Zeal J Psychiatry [Internet]. 2001;35(2):196—202. Available from:
http://journals.sagepub.com/doi/10.1046/j.1440-1614.2001.00877.x

Ugok A, Polat A, Bozkurt O, Meteris H. Cigarette smoking among patients with schizophrenia and
bipolar disorders. Psychiatry Clin Neurosci. 2004;58(4):434-7.

Goff DC, Sullivan LM, McEvoy JP, Meyer JM, Nasrallah HA, Daumit GL, et al. A comparison of ten-year
cardiac risk estimates in schizophrenia patients from the CATIE study and matched controls. Schizophr
Res. 2005;80(1):45-53.

Hennekens CH, Hennekens AR, Hollar D, Casey DE. Schizophrenia and increased risks of cardiovascular
disease. Vol. 150, American Heart Journal. 2005. p. 1115-21.

Kilbourne AM, Cornelius JR, Han X, Pincus HA, Shad M, Salloum I, et al. Burden of general medical
conditions among individuals with bipolar disorder. Bipolar Disord. 2004;6(5):368—-73.

Fagiolini A, Frank E, Scott JA, Turkin S, Kupfer DJ. Metabolic syndrome in bipolar disorder: Findings
from the bipolar disorder center for Pennsylvanians. Bipolar Disord. 2005;7(5):424-30.

34



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Nasrallah HA, Meyer JM, Goff DC, McEvoy JP, Davis SM, Stroup TS, et al. Low rates of treatment for
hypertension, dyslipidemia and diabetes in schizophrenia: data from the CATIE schizophrenia trial
sample at baseline. Schizophr Res [Internet]. 2006/08/01. 2006;86(1-3):15-22. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16884895

Heiskanen T, Niskanen L, Lyytikdinen R, Saarinen PI, Hintikka J. Metabolic syndrome in patients with
schizophrenia. J Clin Psychiatry. 2003;64(5):575-9.

Cohn T, Prud’homme D, Streiner D, Kameh H, Remington G. Characterizing coronary heart disease risk
in chronic schizophrenia: High prevalence of the metabolic syndrome. Can J Psychiatry.
2004;49(11):753-60.

Kato MM, Currier MB, Gomez CM, Hall L, Gonzalez-Blanco M. Prevalence of Metabolic Syndrome in
Hispanic and Non-Hispanic Patients With Schizophrenia. Prim Care Companion J Clin Psychiatry
[Internet]. 2004;6(2):74—7. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=427602&tool=pmcentrez&rendertype=ab
stract

McEvoy JP, Meyer JM, Goff DC, Nasrallah HA, Davis SM, Sullivan L, et al. Prevalence of the metabolic
syndrome in patients with schizophrenia: Baseline results from the Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) schizophrenia trial and comparison with national estimates from
NHANES Ill. Schizophr Res. 2005;80(1):19-32.

Meyer J, Koro CE LG. The metabolic syndrome and schizophrenia: a review. Int Rev Psychiatry.
2005;17(3):173-80.

Birkenaes AB, Opjordsmoen S, Brunborg C, Engh JA, Jonsdottir H, Ringen PA, et al. The level of
cardiovascular risk factors in bipolar disorder equals that of schizophrenia: A comparative study. J Clin
Psychiatry. 2007;68(6):917-23.

Yumru M, Savas HA, Kurt E, Kaya MC, Selek S, Savas E, et al. Atypical antipsychotics related metabolic
syndrome in bipolar patients. J Affect Disord. 2007;98(3):247-52.

The Health and Social Care, Information Centre (HSCIC). Statistics on smoking: Smoking rates in people
with serious mental illness: England, 2016 [Internet]. 2016 [cited 2018 Jun 5]. Available from:
www.digital.nhs.uk/data-and-information/publications/clinical-indicators/ccg-outcomes-indicator-
set/archive/ccg-outcomes-indicator-set---march-2016

Centers for Disease Control and Prevention. Best Practices User Guide: Health Equity in Tobacco
Prevention and Control [Internet]. 2015. Available from:
https://www.cdc.gov/tobacco/stateandcommunity/best-practices-health-equity/pdfs/

Teasdale SB, Ward PB, Samaras K, Firth J, Stubbs B, Tripodi E, et al. Dietary intake of people with severe
mental illness: Systematic review and meta-analysis. Br J Psychiatry. 2019;214(5):251-9.

Holt R, Peveler R. Obesity, serious mental illness and antipsychotic drugs. Diabetes Obes Metab.
2009;11(7):665-79.

Allison D, Newcomer J, Dunn A, Blumenthal J, Fabricatore A, Daumit G, et al. Obesity among those with
mental disorders: a National Institute of Mental Health meeting report. Am J Prev Med.
2009;36(4):341-50.

Reaven GM. Role of insulin resistance in human disease. Diabetes. 1988;37(12):1595-607.

NCEP Adult Treatment Panel lll Report. Executive Summary of the Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel IIl). ] Am Med Assoc. 2001;285(19):2486—97.

International Diabetes Federation Consensus Worldwide Definition of the Metabolic Syndrome.

35



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

International Diabetes Federation. [Internet]. 2006. Available from: https://www.idf.org/e-
library/consensus-statements/60-idfconsensus-worldwide-definitionof-the-metabolic-syndrome.html

Obunai K, Jani S, Dangas GD. Cardiovascular Morbidity and Mortality of the Metabolic Syndrome. Med
Clin North Am. 2007;91(6):1169-84.

Angst F, Stassen HH, Clayton PJ, Angst J. Mortality of patients with mood disorders: follow-up over 34-
38 years. J Affect Disord [Internet]. 2002 Apr 1 [cited 2018 Jul 16];68(2—3):167—-81. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/12063145

Casey D. Metabolic issues and cardiovascular disease in patients with psychiatric disorders. Am J Med
[Internet]. 2005;118(S2):155-22S. Available from:
http://europepmc.org/abstract/MED/15903291%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/15903291

Cooper SJ, Reynolds GP, Barnes TRE, England E, Haddad PM, Heald A, et al. BAP guidelines on the
management of weight gain, metabolic disturbances and cardiovascular risk associated with psychosis
and antipsychotic drug treatment. J Psychopharmacol. 2016;30(8):717-48.

Leucht S, Corves C, Arbter D, Engel RR, Li C, Davis JM. Second-generation versus first-generation
antipsychotic drugs for schizophrenia: a meta-analysis. Lancet. 2009;373(9657):31-41.

Jones B, Basson BR, Walker DJ, Marie Crawford AK, Kinon BJ. Weight change and atypical antipsychotic
treatment in patients with schizophrenia. J Clin Psychiatry. 2001;62(S2):41-4.

Kinon BJ, Kaiser CJ, Ahmed S, Rotelli MD, Kollack-Walker S. Association between early and rapid weight
gain and change in weight over one year of olanzapine therapy in patients with schizophrenia and
related disorders. J Clin Psychopharmacol. 2005;25(3):255-8.

Correll CU, Detraux J, De Lepeleire J, De Hert M. Effects of antipsychotics, antidepressants and mood
stabilizers on risk for physical diseases in people with schizophrenia, depression and bipolar disorder.
World Psychiatry. 2015;14(2):119-36.

Papanastasiou E. The prevalence and mechanisms of metabolic syndrome in schizophrenia: a review.
Ther Adv Psychopharmacol [Internet]. 2013;3(1):33-51. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23983991

Ussher M, Doshi R, Sampuran A, West R. Cardiovascular risk factors in patients with schizophrenia
receiving continuous medical care. Community Ment Health J. 2011;47(6):688-93.

Roberts L, Roalfe A, Wilson S, Lester H. Physical health care of patients with schizophrenia in primary
care: A comparative study. Fam Pract. 2007;24(1):34-40.

Paton C, Esop R, Young C, Taylor D. Obesity, dyslipidaemias and smoking in an inpatient population
treated with antipsychotic drugs. Acta Psychiatr Scand. 2004;110(4):299-305.

Tosh G, Clifton A V., Xia J, White MM. Physical health care monitoring for people with serious mental
illness. Cochrane Database of Systematic Reviews. 2014.

Correll CU, Ng-Mak DS, Stafkey-Mailey D, Farrelly E, Rajagopalan K, Loebel A. Cardiometabolic
comorbidities, readmission, and costs in schizophrenia and bipolar disorder: A real-world analysis. Ann
Gen Psychiatry. 2017;16(9).

Dorning H, Davies A, Blunt I. The Health Foundation. Nuffield Trust. Focus on: People with mental ill
health and hospital use. Research summary. [Internet]. The health Foundation- Nuffield Trust. London;
2015. Available from: https://www.nuffieldtrust.org.uk/files/2018-10/1540147721_qualitywatch-
mental-ill-health-and-hospital-use-full.pdf

Victorian Mental Health Services. Improved Access Through Co-Ordinated Client Care 94/0285.
Melbourne; 1995.

36



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

National Institute of Clinical Excellence. Schizophrenia: Core Interventions in the Treatment and
Management of Schizophrenia in Primary and Secondary Care. London; 2002.

American Diabetes Association,, American Psychiatric Association,, American Association of Clinical
Endocrinologists, and North American Association for the Study of Obesity. Consensus Development
Conference on Antipsychotic Drugs and Obesity and Diabetes. Diabetes Care. 2004;27(2):596—601.

Davies SC. Annual Report of the Chief Medical Officer 2013: Public mental health priorities: Investing in
the evidence. Department of Health. 2013.

Taskforce MH. The Five Year Forward View for Mental Health. 2016.

Mitchell A, Delaffo nV, Vancampfort D, Correll C, De Hert M. Guideline concordant monitoring of
metabolic risk in people treated with antipsychotic medication: systematic review and meta-analysis of
screening practices. Psychol Med. 2012;42(1):125-47.

Joseph P, Leong D, McKee M, Anand SS, Schwalm JD, Teo K, et al. Reducing the global burden of
cardiovascular disease, part 1: The epidemiology and risk factors. Circ Res. 2017;121(6):677-94.

Chisholm-Burns MA, Kim Lee J, Spivey CA, Slack M, Herrier RN, Hall-Lipsy E, et al. US pharmacists’
effect as team members on patient care: Systematic review and meta-analyses. Med Care.
2010;48(10):923-33.

George PP, Molina JA, Cheah J, Chan SC LB. The evolving role of the community pharmacist in chronic
disease management - A literature review. Ann Acad Med Singapore [Internet]. 2010;39(11):861-7.
Available from:
http://www.annals.edu.sg/pdf/39VolNo11Nov2010/V39N11p861.pdf%5Cnhttp://ovidsp.ovid.com/ovi
dweb.cgi?T=JS&PAGE=reference&D=emed9&NEWS=N&AN=2010697627

Tan ECK, Stewart K, Elliott RA, George J. Pharmacist services provided in general practice clinics: A
systematic review and meta-analysis. Res Soc Adm Pharm. 2014;10(4):608-22.

Rotta I, Salgado TM, Silva ML, Correr CJ, Fernandez-Llimos F. Effectiveness of clinical pharmacy
services: an overview of systematic reviews (2000-2010). Int J Clin Pharm. 2015;37(5):687-97.

Public Health England. Pharmacy: A Way Forward for Public Health Opportunities for action through
pharmacy for public health. [Internet]. London; 2017. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6
43520/Pharmacy_a_way_forward_for_public_health.pdf

Royal Pharmaceutical Society of Great Britain. No health without mental health: How can pharmacy
support people with mental health problems? [Internet]. London; 2018. Available from:
https://www.rpharms.com/Portals/0/Documents/RPS mental health roundtable report June
2018_FINAL.pdf?ver=2018-06-04-100634-577

Richardson TE, O’Reilly CL, Chen TF. A comprehensive review of the impact of clinical pharmacy
services on patient outcomes in mental health. Int J Clin Pharm. 2014;36(2):222-32.

Finley PR, Crismon ML, Rush AJ. Evaluating the Impact of Pharmacists in Mental Health: A Systematic
Review. Pharmacotherapy [Internet]. 2003;23(12):1634-44. Available from:
http://doi.wiley.com/10.1592/phco.23.15.1634.31952

The Royal Pharmaceutical Society England. New models of pharmacy : what is emerging and what is
possible . A review of the literature [Internet]. 2013. Available from: https://inquisit.co.uk/wp-
content/uploads/2018/03/Now-or-Never-Literature-review.pdf

Royal Pharmaceutical Society. Utilising pharmacists to improve the care for people with mental health
problems. 2018.

Noyes J, Booth A, Moore G, Flemming K, Tungalp O, Shakibazadeh E. Synthesising quantitative and

37



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

qualitative evidence to inform guidelines on complex interventions: clarifying the purposes, designs
and outlining some methods. BMJ Glob Heal. 2019;4(Suppl 1):e000893.

Moher D, Liberati A, Tetzlaff J, Altman DG, Altman DG, Antes G, et al. Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. PLoS Med [Internet].
2009;6(7):e1000097. Available from:
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097

Pluye P, Robert E, Cargo M, Bartlett G. Proposal: A mixed methods appraisal tool for systematic mixed
studies reviews [Internet]. Montréal: McGill University. 2011 [cited 2018 Feb 25]. Available from:
http://mixedmethodsappraisaltoolpublic.pbworks.com

Booth A. EVIDENT Guidance for Reviewing the Evidence: A Compendium of Methodological Literature
and Websites [Internet]. 2016 [cited 2018 Jul 1]. Available from:

www.academia.edu/21598179/EVIDENT_Guidance_for_Reviewing_the_Evidence_a_compendium_of _
methodological_literature_and_websites

Cochrane Effective Practice and Organisation of Care (EPOC) Review Group. Data collection checklist.
Cochrane Effective Practice and Organisation of Care. 2002.

Trogrli¢ Z, van der Jagt M, Bakker J, Balas MC, Ely WE, van der Voort PHJ, et al. A systematic review of
implementation strategies for assessment, prevention, and management of ICU delirium and their
effect on clinical outcomes. Crit Care. 2015;19(1):157.

Sharma R, Meurk C, Bell S, Ford P, Gartner C. Australian mental health care practitioners’ practices and
attitudes for encouraging smoking cessation and tobacco harm reduction in smokers with severe
mental iliness. Int J Ment Health Nurs. 2018;27(1):247-57.

Sharma R, Meurk C, Bell S, Ford P, Gartner C. Australian health practitioners’ adherence to the 5A’s of
smoking cessation and barriers to delivering smoking cessation assistance to smokers with severe
mental illness. In: Conference: Society for Research on Nicotine and Tobacco. Florence, Italy: The
University Of Queenslands; 2017.

Taylor DA, Sutton J, Dawson HE. Evaluating the Pharmacist Provision of Clozapine Services. Bath:
University of Bath; 2011.

McMorris T, Sweet G, Sullivan CJ, Washington NB, Brahm N. A design and focus group evaluation of
dietary choices tools for an underserved population. Ment Heal Clin. 2016;6(2):101-8.

Quirk A, Chee S, Patterson S, Snowdon C, Lemmey S, Tooke B, et al. An Evaluation of the
Implementation of the Lester Tool 2014 in Psychiatric Inpatient Settings [Internet]. London; 2016.
Available from: https://www.rcpsych.ac.uk/docs/default-source/improving-care/ccqi/ccqi-research-
and-evaluation/ccqi-research-evaluating-elester-final-report-16-03-
16.pdf?sfvrsn=1eaaadf9_2&sfvrsn=1eaaadf9_2

Shanker S. Managing severe mental illness in primary care. CPAs in GP surgeries. Personal
communication. Powerpoint presentation. Walsall. 2016.

Ohlsen RI, Peacock G, Smith S, Ward M, Jackson A. Developing a service to monitor and improve
physical health in people with serious mental illness. J Psychiatr Ment Health Nurs. 2005;12(5):614-9.

Watkins SC, Winchester BR, Brahm N, Washington NB. Development of an antipsychotic monitoring
program for a Program of Assertive Community Treatment (PACT) team. J Pharm Pract. 2012;25
(2):264.

Lee J, Dalack GW, Casher MlI, Eappen SA, Bostwick JR. Persistence of metabolic monitoring for
psychiatry inpatients treated with second-generation antipsychotics utilizing a computer-based
intervention. J Clin Pharm Ther. 2016 Apr;41(2):209-13.

38



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

The Health Foundation. Improving Physical health care for patients with psychosis (PHCP) through
collaborative working with local community pharmacies. North East London NHS Foundatioin Trust
[Internet]. 2018. Available from: https://www.health.org.uk/programmes/innovating-
improvement/projects/improving-physical-health-care-patients-psychosis-phcp

Taveira TH, Pirraglia PA, Cohen LB, Wu W-C. Efficacy of a pharmacist-led cardiovascular risk reduction
clinic for diabetic patients with and without mental health conditions. Prev Cardiol [Internet].
2008;11(4):195-200. Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.1751-
7141.2008.00008.x/full

Cohen LB, Taveira TH, Wu WC, Pirraglia PA. Maintenance of risk factor control in diabetic patients with
and without mental health conditions after discharge from a Cardiovascular Risk Reduction Clinic. Ann
Pharmacother. 2010;44(7-8):1164-70.

Bozymski K. Justifying the implementation of a collaborative drugtherapy management (CDTM)
protocol in an outpatient psychiatric clinic: aretrospective chart review. Undergraduate Honors Thesis
Collection. [Internet]. [(Banker, Lum, Ruekert, Cunningham, Khan, Covington) Community Health
Network, United States]: SAGE Publications Inc.; 2015. Available from:
https://digitalcommons.butler.edu/cgi/viewcontent.cgi?article=1253&context=ugtheses

Schneiderhan ME, Shuster SM, Davey CS. Twelve-month prospective randomized study of pharmacists
utilizing point-of-care testing for metabolic syndrome and related conditions in subjects prescribed
antipsychotics. Prim Care Companion J Clin Psychiatry. 2014;16(5).

Raynsford J, Dada C, Stansfield D, Cullen T. Impact of a specialist mental health pharmacy team on
medicines optimisation in primary care for patients on a severe mental illness register: A pilot study.
Eur J Hosp Pharm. 2020;27(1):31-5.

Cohen LB, Taveira TH, Wu WC, Pirraglia PA. Maintenance of risk factor control in diabetic patients with
and without mental health conditions after discharge from a cardiovascular risk reduction clinic. Ann
Pharmacother. 2010;44(7-8):1164-70.

Sud D. Improving physical healthcare to reduce premature mortality in people with serious mental
iliness (SMI): the Leicestershire Physical Health Register (LPHR). In: LPT NHS Trust Annual General
Meeting. 2017.

Bozymski KM, Whitten JA, Blair ME, Overley AM, Ott CA. Monitoring and Treating Metabolic
Abnormalities in Patients with Early Psychosis Initiated on Antipsychotic Medications. Community
Ment Health J. 2017;54(Suppl 1):1-8.

DelMonte MT, Bostwick JR, Bess JD, Dalack GW. Evaluation of a computer-based intervention to
enhance metabolic monitoring in psychiatry inpatients treated with second-generation antipsychotics.
J Clin Pharm Ther. 2012;37(6):668-73.

Schneiderhan ME, Batscha CL, Rosen C. Assessment of a point-of-care metabolic risk screening
program in outpatients receiving antipsychotic agents. Pharmacotherapy. 2009 Aug;29(8):975-87.

Gable KN, Stunson MJ. Clinical pharmacist interventions on an assertive community treatment team.
Community Ment Heal J [Internet]. 2009/10/07. 2010;46(4):351-5. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19809876

Lucca JM, Madhan R, Parthasarathi G, Ram D. Identification and management of adverse effects of
antipsychotics in a tertiary care teaching hospital. J Res Pharm Pract. 2014;3(2):46-50.

Kjeldsen LJ, Hansen PS, Kristensen AMF, Christensen A, Sgrensen CH, Nielsen B. Qutreach visits by
clinical pharmacists improve screening for the metabolic syndrome among mentally ill patients. Nord J
Psychiatry. 2013;67(4):249-57.

Porras-Segovia A, Krivoy A, Horowitz M, Thomas G, Bolstridge M, lon D, et al. Rapid-onset clozapine-

39



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

induced loss of glycaemic control: case report. BJPsych open. 2017;3(3):138-40.

Sasson E, James M, Wubshet B, Todorov D, Cohen H. Implementing Psychopharmacology Rounds in a
Nursing Facility to Improve Antipsychotic Usage. Consult Pharm. 2017;32(6):352-9.

Pefia A, Delongh B, Haas M HM. Overcoming barriers to monitoring patients taking second-generation
antipsychotics. Ment Heal Clin. 2018;8(2):49-55.

Pluye P, Gagnon MP, Griffiths F, Johnson-Lafleur J. A scoring system for appraising mixed methods
research, and concomitantly appraising qualitative, quantitative and mixed methods primary studies in
Mixed Studies Reviews. Int J Nurs Stud. 2009;46(4):529—46.

Watkins Bruce R Winchester Nancy C Brahm Nicole B Washington SC, Watkins SC, Candidate P,
Winchester BR, Brahm NC, Professor C, et al. Development of a Medication Monitoring System for an
Integrated Multidisciplinary Program of Assertive Community Treatment (IMPACT) Team
Recommended Citation Development of a Medication Monitoring System for an Integrated
Multidisciplinary Program of Asse. Inov Pharm. 2012;3(4):Article 99.

Runcie O, Boilson M HR. Monitoring weight and blood glucose in in-patients: how helpful is a protocol?
Psychiatrist. 2007;31:88-91.

Barnes TRE, Paton C, Hancock E, Cavanagh M-RR, Taylor D, Lelliott P. UK Prescribing Observatory for
Mental Health. Screening for the metabolic syndrome in community psychiatric patients prescribed
antipsychotics: A quality improvement programme. Acta Psychiatr Scand. 2008;118(1):26-33.

Lizer MH, Parnapy Jawaid SA, Marsh W, Mogili L. The impact of a pharmacist assisted clinic upon
medication adherence and quality of life in mental health patients. Pharm Pract (Granada) [Internet].
2011;9(3):122-7. Available from: http://gateway.proquest.com/openurl?ctx_ver=239.88-
2004&res_id=xri:pgm&req_dat=xri:pqil:pq_cIntid=47823&rft_val_fmt=ori/fmt:kev:mtx:journal&genre
=article&issn=1885-642X&volume=9&issue=3&spage=122

McCleeary-Monthei E, Kutscher EC. Evaluation of lipid and glucose monitoring after implementation of
a pharmacist initiated antipsychotic monitoring form. J Pharm Pract. 2012;25(2):281.

Ramanuj PP. Improving blood and ECG monitoring among patients prescribed regular antipsychotic
medications. Ment Health Fam Med. 2013;10(1):29-36.

Koffarnus RL, Mican LM, Lopez DA, Barner JC. Evaluation of an inpatient psychiatric hospital physician
education program and adherence to American Diabetes Association practice recommendations. Am J
Health Syst Pharm. 2015;73(Suppl 2):557-62.

Barnes TRE, Bhatti SF, Adroer R, Paton C. Screening for the metabolic side effects of antipsychotic
medication: Findings of a 6-year quality improvement programme in the UK. BMJ Open.
2015;5(10):e007633.

Fischler I, Riahi S, Stuckey MI, Klassen PE. Implementation of a clinical practice guideline for
schizophrenia in a specialist mental health center: An observational study. BMC Health Serv Res
[Internet]. 2016;16(1):1-11. Available from: http://dx.doi.org/10.1186/s12913-016-1618-9

Comer R, Lizer M. Medication review and transitions of care: A case report of a decade-old medication
error. Consult Pharm [Internet]. (3). Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85031921151&d0i=10.4140%2FTCP.n.2015.130&partnerlD=40&md5=2dd67f4d544b20fb4caad 14d854
e3a4f

Reilly S, Planner C, Hann M, Reeves D, Nazareth |, Lester H. The role of primary care in service provision
for people with severe mental illness in the United Kingdom. PLoS One. 2012;7(5).

Viron M, Baggett T, Hill M, Freudenreich O. Schizophrenia for primary care providers: How to

40



110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

contribute to the care of a vulnerable patient population. Am J Med [Internet]. 2012;125(3):223-30.
Available from: http://dx.doi.org/10.1016/j.amjmed.2011.05.002

Brown TJ, Todd A, O’Malley C, Moore HJ, Husband AK, Bambra C, et al. Community pharmacy-
delivered interventions for public health priorities: a systematic review of interventions for alcohol
reduction, smoking cessation and weight management, including meta-analysis for smoking cessation.
BMJ Open [Internet]. 2016;6(2):e009828. Available from:
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2015-009828

Todd A, Copeland A, Husband A, Kasim A, Bambra C. Access all areas? An area-level analysis of
accessibility to general practice and community pharmacy services in England by urbanity and social
deprivation. BMJ Open. 2015;5:e007328.

Correll CU, Druss BG, Lombardo I, 0’Gorman C, Harnett JP, Sanders KN, et al. Findings of a U.S. national
cardiometabolic screening program among 10,084 psychiatric outpatients. Psychiatr Serv.
2010;61(9):892-8.

Mitchell AJ, Vancampfort D, Sweers K, Van Winkel R, Yu W, De Hert M. Prevalence of metabolic
syndrome and metabolic abnormalities in schizophrenia and related disorders-a systematic review and
meta-analysis. Schizophr Bull [Internet]. 2011/12/29. 2013;39(2):306—18. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22207632

HM Government. No Health Without Mental Health: A cross-government mental health outcomes
strategy for people of all ages. Policy [Internet]. 2012;1-103. Available from:
http://blogs.plos.org/speakingofmedicine/2012/10/10/no-health-without-mental-health/ Seite

Druss BG, Chwastiak L, Kern J, Parks JJ, Ward MC, Raney LE. Psychiatry’s role in improving the physical
health of patients with serious mental illness: A report from the American psychiatric association.
Psychiatr Serv. 2018;69(3):254-6.

Lambert TJR, Reavley NJ, Jorm AF, Oakley Browne MA. Royal Australian and New Zealand College of
Psychiatrists expert consensus statement for the treatment, management and monitoring of the
physical health of people with an enduring psychotic illness. Aust N Z J Psychiatry. 2017;51(4):322-37.

World Health Organisation guidelines: Management of physical health conditions in adults with severe
mental disorders [Internet]. 2018. Available from:
https://www.who.int/mental_health/evidence/guidelines_severe_mental_disorders_web_note_2018/
en/%0Ahttp://apps.who.int/iris/bitstream/handle/10665/275718/9789241550383-eng.pdf

Firth J, Siddiqi N, Koyanagi A, Siskind D, Rosenbaum S, Galletly C, et al. The Lancet Psychiatry
Commission: a blueprint for protecting physical health in people with mental iliness. The Lancet
Psychiatry. 2019;6(8):675—712.

Crawford MJ, Jayakumar S, Lemmey SJ, Zalewska K, Patel MX, Cooper SJ, et al. Assessment and
treatment of physical health problems among people with schizophrenia: national cross-sectional
study. Br J Psychiatry [Internet]. 2014/10/16. 2014;205(6):473—7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25323141

Mitchell AJ, Malone D, Doebbeling CC. Quality of medical care for people with and without comorbid
mental illness and substance misuse: systematic review of comparative studies. Br J Psychiatry
[Internet]. 2009;194(6):491-9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/19478286

Sullivan G, Han X, Moore S, Kotrla K. Disparities in Hospitalization for Diabetes Among Persons With
and Without Co-occurring Mental Disorders. Psychiatr Serv. 2006;57(8):1126—31.

Chafe R. The Value of Qualitative Description in Health Services andPolicy Research. Healthc policy
[Internet]. 2017;12(3):12-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28277201%0Ahttps://www.ncbi.nIm.nih.gov/pmc/PMC53443
60/

41



123.  O’Cathain A, Thomas K. Combining qualitative and quantitative methods. In: Pope C MN, editor.
Qualitative Research in Health Care. Third. Oxford: Blackwell Publishing; 2006. p. 102-11.

124.  Schweizer M, Brau B, Milstone A. Research Methods in Healthcare Epidemiology and Antimicrobial
Stewardship-Quasi-Experimental Design. Infect Control Hosp Epidemiol. 2016;37(10):1135-40.

125.  Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual framework for implementation
fidelity. Implement Sci. 2007;2(1):1-9.

126. MacHaffie. Health promotion information: sources and significance for those with serious and
persistent mental iliness. Arch Psych Nurs 2002;16(6):263-274.

Additional Files

Additional file 1: PRISMA-2009-Checklist-MS-Word

Additional file 2: Supplementary material relating to systematic review and quality assessment

42



