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Supplementary Figure 1. Sample formulation 



Additional information on costing methods:
Primary care consultations:
The CPRD visit duration variable is based on the time that a patient’s electronic record is open for use by a member of practice staff, and our use of this variable assumed that GPs and nurses would open the electronic file when they were about to see the patient and close it at the end of the consultation. However, files may also be opened for review or other purposes at times that do not correlate to patient care, or may not be closed at the end of a consultation. We therefore applied restrictions when visit duration was recorded as zero minutes or greater than 120 minutes. A recording of zero minutes indicates that the file was opened for less than one minute. The CPRD dataset includes two date variables: the date of data entry and the date associated with the consultation as entered by the practice staff member.  If the duration was zero minutes, and if the date of data entry was later than the visit date, we assumed this reflected retrospective recording of a visit that should be costed and applied the sample median duration for that type of visit (see Supplementary Table 1). Otherwise we assumed that the entry did not reflect an episode of patient care, and dropped these observations from the data. We capped the maximum duration at 120 minutes, assuming that this reflected a file being left open but without ongoing patient care.   
The cost of £3.60 per minute of patient contact for GPs included travel and qualification costs but excluded direct care staff costs since we were separately accounting for these through counting nurse visits separately. The cost of £0.88 per minute of patient contact for practice nurses included qualification costs.
The national estimates of unit costs for GP consultations have begun to utilise information on duration to inform the estimated duration of an average visit [9, 10]. Supplementary Table 3 outlines the mean visit duration for different types of primary care visits observed in the sample. 


Community mental health service costs
Staff Costs
We used staff groups defined in the PSSRU Unit Costs 2014 [1]: Hospital-based Scientific and Professional staff, Nurses and Doctors;[footnoteRef:1] each of these groups is divided into subcategories (called bands) with different costs per hour. The PSSRU Unit Costs report costs per hour for these groups/bands, which include not only the staff members’ salary but also cost of training and overheads and are, therefore, a measure of the total cost of one hour of work by the different staff groups.  [1:  Other types of staff (Ambulance Staff, Administration and Estates Staff, Healthcare Science, General Payments) have cost equal to zero.] 

One difficulty is that the occupation codes[footnoteRef:2] available in MHMDS allow one to identify the three staff groups defined in the PSSRU Unit Costs 2014, but not the bands within them. So, we needed a way to calculate an average cost for each of the three staff groups, which we could then match to MHMDS. [2:  When the Occupation Code was not recorded, we used the Job Role to assign a consultation to one of the three staff groups.  See:  content.digital.nhs.uk/article/2268/NHS-Occupation-Codes (version 13) [accessed 23 August 2018] and www.datadictionary.nhs.uk/data_dictionary/attributes/j/job_role_code_de.asp  [accessed 11 December 2018].] 

We used the Electronic Staff Record (ESR) to allocate each staff type to a staff group and a band, and then calculated the (weighted) average cost of each staff group (which takes into account the composition, in terms of bands, within the staff group). 
The ESR has two parts, one containing information regarding the number of workers of different types (measured as Full Time Equivalents, rather than as head counts) and one containing information regarding the salary for those types of staff. The data for staff numbers is available for each month, so we calculated the average over the financial year (01 April – 31 March). The salary data is available by financial year. We used data for 2013/14. ESR contains information for different types of organisations; we focussed only on providers which have submitted data to MHMDS (mental health Trusts). We used the occupation code and the salary to allocate each staff type to a staff group and a band; the occupation code identifies the staff group and the salary was used to identify the band. We then attached the PSSRU unit cost for each staff group / band and calculated the average cost per hour for the three staff groups (Hospital-based Scientific and professional staff, Nurses and Doctors) as a weighted average of the different types of staff in the mental health Trusts (i.e. the average cost per hour of, for example, a Nurse reflects the number of Nurses in the different bands across all mental health Trusts). We also calculated an overall average,[footnoteRef:3] which we use as a cost for consultations in MHMDS without staff type. [3:  This overall average includes the staff groups with zero cost (see footnote 2).] 

Consultation Duration
Since the duration of the contact is an important part of the calculation of the cost of a consultation, we needed to make sure there were no observations with zero or missing duration. If the duration was zero, we used the information regarding attendance to change it: if the patient did attend we changed the duration to missing (which we later replaced) and if the patient did not attend (or the information regarding attendance was missing) we changed it to one, a minimum amount of staff time that would be required to record that the patient did not attend. If the duration was missing, we replaced it with the average for the corresponding staff group and consultation medium combination. Supplementary Table 2 shows the mean duration of outpatient mental health visits observed in the data. We matched the occupation code of each consultation to the staff groups in PSSRU and assigned them the cost calculated using ESR and PSSRU. For observations without staff type, we used the overall average cost per hour.
Allocation to mental health cluster
The cost of mental health admissions depends on the duration of the admission (days) and the cluster to which the patient is assigned (the reference costs of admitted days vary by mental health cluster [3]). The admitted periods (called ward stays in MHMDS) do not record the cluster, so we needed to get this information from either a Cluster-Episode (CE) or a Mental Health Clustering Tool (MHCT), as both these type of activities record a cluster. A CE identifies a continuous period in which the patient is receiving care under the banner of a particular cluster. The MHCT is an algorithm used by a treating clinician or team to allocate patients to a particular cluster based on the patient’s symptoms and functioning. After merging these data to the admitted periods (all fields taken from MHMDS), we compared the start date of the admitted period to the start date of the CEs and to the dates of MHCTs in the same spell to identify the closest (in absolute value, i.e. before or after the start of the admitted period) start of a CE and the closest MHCT. If the CE start was closest to the start of the admitted period, we used the cluster recorded in the CE as the cluster of the admitted period; if the MHCT was closest, we used that cluster; if both the start of the CE and the MHCT were equally close to the start of the admitted period, we used the cluster recorded in the CE because the MHCT can be overwritten by clinicians.
Hospital costs
First, all episodes of care were assigned to one of more than 2000 core HRGs based on the clinical and demographic information of the patient. Second, separate unbundled HRGs were assigned to episodes with high cost elements of treatment such as high cost procedures, chemotherapy, diagnostic imaging, and high cost drugs.  Third, HRGs may contain episodes with much higher length of stay than the average episode in the group. To deal with these long-stay outliers an upper trimming point was calculated by adding 1.5 times the inter-quartile range to the third quartile. Any day exceeding the upper trim point is reimbursed at the excess bed days rate. A&E activity was grouped similarly with the exception that treatment and investigation codes were used to capture clinical information instead of procedure and diagnosis codes. All NHS hospitals report Reference Costs for each HRG broken down by setting (e.g. general surgery) and type of activity (day-case, elective, non-elective). As our research does not relate to the variation in costs across hospitals or settings, we assigned Reference Costs only by HRGs and type of activity (unbundled costs are aggregated on the HRG level only). Data was cleaned and prepared according to the Grouper guidance.

Supplementary Table 1. Diagnostic terms used to identify SMI in CPRD records
	Diagnostic category
	Terms (based on Read codes)

	Schizophrenia and other psychoses
	Schizophrenia – including qualifiers (and combinations of qualifiers): simple, simplex, unspecified, subchronic, chronic, acute exacerbation, in remission, hebephrenic, catatonic, paranoid, latent, not otherwise specified, residual, schizoaffective, cyclic, other, cenesthopathic, atypical, coenesthopathic, disorganised; undifferentiated; borderline; prepsychotic; prodromal; pseudoneurotic; pseudopsychopathic
Schizophrenic episode; Simple paranoid state; Paranoid state; Chronic paranoid psychosis; Paraphrenia; Shared paranoid disorder; Folie a deux; Other paranoid states; Paranoia querelans; Paranoid psychosis; Other non-organic psychosis; Reactive psychosis; Acute hysterical psychosis; Hysterical psychosis; Reactive confusion; Acute paranoid reaction; Bouffe delirante; Psychogenic paranoid psychosis; Brief reactive psychosis; Other reactive psychosis; Nonorganic psychosis; Psychotic episode; Schizotypal personality; Catatonic stupor; Schizophrenic catalepsy; Schizophrenic catatonia; Schizophrenic flexibilatis cerea; Post-schizophrenic depression; Schizophreniform disorder ; Schizophreniform psychosis; Schizotypal disorder; Latent schizophrenic reaction; Persistent delusional disorder; Delusional disorder; Sensitiver Beziehungswahn; Paranoia; Delusional misidentification syndrome; Capgras syndrome; Cotard syndrome; Paranoid state in remission; Persistent delusional disorder; Delusional dysmorphophobia; Involutional paranoid state; Acute and transient psychotic disorders; Acute polymorphic psychotic disorders with/ without symptoms of schizophrenia; Cycloid psychosis; Acute schizophrenia-like psychotic disorder; Brief schizophreniform disorder/ psychosis; Schizophrenic reaction; Other predominantly delusional psychotic disorder; Induced delusional disorder; Induced paranoid disorder; Induced psychotic disorder; Schizoaffective disorder (manic, depressive, mixed types); Schizoaffective psychosis (manic, depressive types); Mixed schizophrenic and affective psychosis; Chronic hallucinatory psychosis; Psychosis not otherwise specified

	Bipolar disorder and affective psychoses
	Affective psychosis; Depressive psychosis; Manic disorder, single episode; Hypomanic psychosis; Single manic episode; Single or recurrent major depressive episode, severe, with psychosis; Bipolar affective disorder; Mixed bipolar affective disorder; Other and unspecified manic-depressive psychosis; Atypical manic disorder; Other mixed manic-depressive psychosis; Other and unspecified affective psychosis; Reactive depressive psychosis; Psychotic reactive depression; Psychogenic stupor; Hypomania; Mania with/ without psychotic symptoms; Mania with mood-congruent/ incongruent psychotic symptoms; Other manic episodes; Mania not otherwise specified; Manic-depressive illness; Manic-depressive psychosis; Manic-depressive reaction; Other bipolar affective disorder; Recurrent manic episodes; Severe depressive episode with psychotic symptoms; Single episode of major depression and psychotic symptoms; Single episode of psychogenic depressive psychosis; Single episode of psychotic depression; Single episode of reactive depressive psychosis; Major depression, severe with psychotic symptoms; Endogenous depression with psychotic symptoms; Recurrent severe episodes major depression + psychotic symptoms; Recurrent severe episodes psychogenic depressive psychosis; Recurrent severe episodes psychotic depression; Recurrent severe episodes reactive depressive psychosis




Supplementary Table 2. Overview of measures of utilisation and unit costs. 
	Unit of utilisation
	Source of utilisation data
	Source of unit cost 

	Primary care 
	
	

	GP consultations – per minute of face-to-face contact
	CPRD
	Curtis [1]

	Practice nurse consultations – per minute of face-to-face contact
	CPRD 
	Curtis [1]

	Drug prescriptions – per prescription 
	CPRD – therapy section, BNF codes 
	Prescribing and Medicines team [2]

	Diagnostic tests – per test
	CPRD – test section, Read terms
	Department of Health and Social Care [3]

	Hospital
	
	

	Accident and emergency department presentations – per presentation
	HES
	Department of Health and Social Care [3]

	Inpatient admissions – episode of care
	HES
	Department of Health and Social Care [3]

	Community mental health services
	
	

	Consultations – per minute of contact 
	MHMDS
	Curtis [1]

	Electroconvulsive therapy – per episode
	MHMDS
	Greenhalgh et al. [4]

	Care Plan Approach reviews – per review
	MHMDS
	Curtis [1]

	Day attendances – per day
	MHMDS
	Curtis [1]

	MH admissions – per day
	MHMDS
	Department of Health and Social Care [3]





Supplementary Table 3. Visit duration (minutes) in primary care and community mental health services 
	
	Mean
	Median

	Primary care 
	
	

	GP – face to face, clinic
	10.8
	9

	GP – telephone 
	6.4
	4

	GP – face to face, home visit/ other
	11.8
	5

	Nurse – face to face, clinic
	11.4
	9

	Nurse – telephone 
	5.8
	4

	Nurse – face to face, home visit/ other
	7.1
	4

	Community mental health services 
	
	

	Doctor
	53.5
	30

	Nurse
	49.1
	35

	Other healthcare professional
	55.3
	50





Supplementary Table 4. Average marginal effect of diagnostic grouping for males and females  
	
	Total costs^
	Primary care
	General hospital
	Mental health^

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

	Base: Bipolar disorder & 
affective psychosis
	
	
	
	

	Schizophrenia and other psychoses
	
	

	
	

	Males
	1,534.17***
(889.55, 2,178.78)
	2.62
(-56.32, 61.57)
	341.25
(-4.36, 686.86)
	1,144.27***
(733.76, 1,554.79)

	Females
	336.79
(-198.49, 872.08)
	-38.71
(-107.88, 30.45)
	-37.67
(-266.21, 190.87)
	450.56*
(72.75, 828.37)

	Both categories
	
	
	
	2,021.41***
(1,490.72, 2,552.09)

	Males
	2,263.35***
(1,150.46, 3,376.24)
	126.06*
(18.07, 234.07)
	216.82
(-220.63, 654.28)
	1,880.70***
(1,125.40, 2,636.00)

	Females
	2,504.35***
(1,543.39, 3,466.14)
	93.17
(-10.12, 196.46)
	352.28*
(21.50, 683.06)
	2,156.65***
(1,431.76, 2,881.54)


Results from models including an interaction term between sex and diagnostic grouping (marginal effects of other variables not displayed)
^Interaction term between sex and diagnostic grouping of schizophrenia and other psychoses statistically significant
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All patients in CPRD data with a diagnosis of SMI, eligible for linkage to HES data, with active registration between 1 April 2011 and 31 March 2014, with patient and practice data meeting quality standards
N=17,815


Start date of observation defined as latest of: date of diagnosis of SMI, registration at the practice for at least 365 days, 1 January of the calendar year after the patient turned 18, 1 April 2011. 
End date of observation  defined as earliest of: registration ending, date of death, 31 March 2014. 
Restrict to patients observed during 1 April 2011 to 31 March 2014. 
N=17,753


Restrict to patients observed for at least one full financial year
N=13,846


Able to link data on Index of Multiple Deprivation for the patient's area of residence (Lower Layer Super Output Area) 
N=17,795












