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Abstract (239 words, max 250)
Purpose: In a randomised controlled trial, patients were offered financial incentives to improve their adherence to anti-psychotic maintenance medication. Compared to a control group without the incentives, they had an improved adherence and also better subjective quality of life (SQOL) after one year. This paper explores the question as to whether this improvement in SQOL was associated with the amount of money received or with the improved adherence itself.
Method: A secondary analysis was conducted using data of the experimental group in the trial. Adherence was assessed as the percentage of all prescribed long-acting antipsychotic injections that were taken by the patient. In regression models, we tested whether changes in medication adherence and/or the amount of incentives received over the 12 month period were associated with SQOL, as rated on the DIALOG scale.
Results:  Adherence changed from 68.49% at baseline to 88.23% (mean difference in adherence=19.59%, SD=17.52%). The total amount of incentives received within the one year study period varied between £75 and £735, depending on the treatment cycle and the number of long-acting injections taken. Improvement in adherence was found to be a significant predictor of better subjective quality of life (β=0.014, 95% CI 0.003 to 0.025, p=0.014), whilst the amount of incentives received was not (β= 0.0002, 95% CI -0.002 to 0.002, p=0.818).
Conclusions: Improved medication adherence is associated with a more favourable SQOL.  This underlines the clinical relevance of improved adherence in response to financial incentives in this patient group.  
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Introduction
Patients with psychotic disorders are often prescribed anti-psychotic maintenance medication to control symptoms and prevent relapses. Evidence from observational studies suggests that patients with psychosis who are more adherent to their medication tend to have better subjective quality of life (SQOL) [1, 2].  Yet, whether adherence has a more causal influence on SQOL is unclear.  Within psychosis, some studies suggest that where levels of adherence have been experimentally manipulated through adherence interventions (e.g. mobile messaging, psychoeducation), SQOL appears to improve too [3, 4].  However, others find no improvements in SQOL despite improvements in adherence [5, 6] and some studies have found no significant improvements in either adherence or SQOL [7, 8].  Consequently, it has been difficult to study how improved adherence may lead to better SQOL for this patient group because interventions may not improve adherence substantially. 
A cluster randomised controlled trial (RCT) by Priebe and colleagues (‘Financial Incentives for Adherence to Treatment (FIAT) trial) [9] offered a modest financial incentive for psychotic patients who had shown poor adherence to anti-psychotic long-acting injectable (LAI) medication. Over a one year period, patients in the intervention group had a significantly improved adherence as compared to a control group receiving no incentives. At the end of the year, they also had a significantly more favourable SQOL. This suggests that the improved adherence might have led to better SQOL. 
The results of the trial however allow another hypothesis. The majority of patients in the trial were on low incomes and in receipt of state benefits, and the incentives (£15 per LAI given between once and four times per month) may have been of real value to them.  It might be therefore argued that the received incentives, rather than improved adherence, were the reason for the better SQOL.  Previous studies using financial incentives within mental healthcare, namely adherence to medication or arranged appointments [10, 11], smoking cessation [12, 13] and abstinence from substance misuse [14-17] did not aim to assess SQOL as an outcome measure.  Thus, there is no evidence as to whether financial incentives to change health behaviour may contribute to higher levels of SQOL.

Given that both the extent of improvements in adherence and the amount of money received over the course of the intervention varied, this paper aims to investigate the two hypotheses, i.e. whether improved adherence or the amount of money were associated with better SQOL in the experimental group in the trial.

Materials and Methods
Study design and patient population
Full details of the FIAT trial can be found in a published paper elsewhere [9].  Seventy three community mental health and assertive outreach teams across England and Wales participated.  These teams identified 141 patients with a diagnosis of schizophrenia (i.e. F20.0-29.0) or bipolar disorder (i.e. F31.0) based on the ICD-10[18],  who demonstrated poor adherence to LAI medication adherence (≤75% adherence). 
Mental health teams were randomised to either the intervention group (n = 78 patients), whereby patients received £15 for each LAI injection over a 12 month period, or the control (n = 63 patients), who continued with treatment as usual with no financial incentives. The analysis here uses data of those patients within the intervention group who completed the SQOL outcome measure at the end of the intervention (n=56).  
Fifteen pounds sterling (~ €20/ $23 US dollars) for each LAI was the agreed amount for patients participating in the trial as this would not affect their eligibility for state benefits they may be receiving.  Adherence to LAI medication was assessed at baseline (adherence between 4-12 months prior to randomisation) and at the end of the intervention, through the use of electronic patient records and medication charts.  Patients in both groups were also asked to complete a SQOL measure at the end of intervention.  
The trial received a favourable ethical opinion by the NRES Ealing and West London Mental Health Ethics Committee (REC approval number: 09/H0710/35), with written informed consent sought from consultant psychiatrists, team managers, and patients. Additional consent was also sought from patients before completing SQOL assessments.
Measures
Subjective Quality of life
Patient reported SQOL was assessed using the DIALOG scale [19], a self-report questionnaire assessing satisfaction in eight life domains (mental health, physical health, accommodation situation, leisure activities, job situation, friendships, relationships with partner/family and personal safety) and three treatment-related aspects (medication satisfaction, talks with mental health professionals and the practical help received).  The scale itself is based on the Manchester Short Assessment of Quality of Life (MANSA) [20].  The MANSA has been shown to be valid amongst clinical populations with serious mental illness [21].  The DIALOG scale uses 8 of the 12 SQOL questions of the MANSA and has been found to have good psychometric properties and high convergent validity with the MANSA  (r = 0.94, p < 0.001) [22].  Satisfaction in each of the life domains was rated on a seven-point Likert scale ranging from 1 (lowest satisfaction) to 7 (highest satisfaction).  The DIALOG scale was completed in a personal interview at baseline and the end of the intervention.  
Statistical Analyses
Change in adherence and the amount of financial incentives received were analysed to determine their relationship with SQOL.  Adherence to LAIs was calculated as a percentage of LAIs  received out of those prescribed over the 12 month intervention period, accounting for a patient’s treatment cycle over the intervention period and any changes to this cycle or periods spent out of the community  (i.e. hospitalised, moved abroad or imprisonment).  Changes in adherence were calculated by finding the difference between adherence at baseline (adherence between 4-12 months prior to randomisation) and at the end of the intervention.  The amount of financial incentives a patient received over the course of the intervention was calculated based on the number of LAI appointments each patient attended over the 12 month period multiplied by £15 (i.e. the amount patients were given for each received LAI).  Overall SQOL at the end of the intervention was calculated as the mean satisfaction score across the eight SQOL items in the DIALOG scale.  
Given that the FIAT trial is a cluster RCT, the extent of the clustering effect for both adherence change and the amount of incentives received were examined to determine whether regression models needed to account for this clustering, as failure to do so may increase the risk for type I errors [23].  The effect of clustering was found to be minimal.  The predictive value of both adherence change and the amount of incentives received were examined using separate simple linear regression models, with SQOL at the end of the intervention being the dependent variable and adherence change/the amount of incentives received being predictor variables. This analysis was carried out using Stata version 10.1[24], with the level of significance being p< 0.05 (two-tailed).
Results
Patient characteristics
Table 1 shows the baseline characteristics of patients in the intervention group who did and did not complete the SQOL measure at the end of the intervention.
(Insert table 1 here) 
Characteristics were largely similar.  The majority of patients in both groups were white, male, had a diagnosis of schizophrenia, were unemployed and in receipt of state benefits.  Those who gave completed a SQOL measure at the end of intervention gave a mean satisfaction score of 5.2 (‘mostly satisfied’) (SD =0.8), their average change in adherence was 19.59%, (SD=17.52%), the amount of incentives received over the intervention period was £302.06 (SD=£100.03).
Prediction of SQOL
Changes in adherence was found to be a significant predictor of SQOL (β=0.014, 95% CI 0.003 to 0.025, p=0.014).  This means that if adherence improved by 10%, the mean SQOL score improved by 0.14 scale points. The amount of incentives received was not a significant predictor of SQOL (β= 0.0002, 95% CI -0.002 to 0.002, p=0.818).
Discussion
Main findings
Patients receiving financial incentives to improve medication adherence demonstrated a significant improvement in both adherence and SQOL.  The result of this paper shows that improved adherence appears to be a significant predictor of better SQOL, but there is no evidence suggesting that the amount of money received influenced SQOL. 
Strengths and Limitations
To our knowledge, the findings in this paper go beyond the current research on the relationship between adherence and SQOL.  As it stands, the FIAT trial remains one of the few trials to find significant improvements in SQOL in an intervention designed to improve adherence.  This paper has extended these findings to attempt to explore any underlying associations as a means to understand why SQOL showed such an improvement.
The shortcomings of the analysis are that the paper does not include all of the patients in the intervention group (i.e. those who did not complete a SQOL measure).  However there were no apparent differences between those who did and did not complete a SQOL measure therefore a selection bias is unlikely to be present.  There may be other potential mediating factors which may influence SQOL that this paper has not considered, such as a reduction in symptoms or improved social contacts as a result of attending LAI appointments.  Given that the FIAT trial did not assess these as outcome measures, it is difficult to determine whether an improvement in SQOL in this paper could be attributed to other influences.
Whilst this paper has distinguished between changes between adherence and the amount of money received and their impact on SQOL, the improvement in adherence in the intervention group of the FIAT trial is a direct result of offering financial incentives.  Therefore, it could be argued that the two are correlated with each other and this paper has not accounted for this. However, given the results in this paper, there seems to be a distinction between the two suggesting that they have separate influences on SQOL.  With regards to financial incentives, this paper has only studied patients receiving money of a certain amount which accumulated of the course of the year (around £303 in total).  Previous research has found that incentives are known to change health behaviour if the amount is more than 1.2% of an individual’s disposable income [25].  The amount of money patients received in this paper is believed to be above this threshold, therefore it is difficult to say that payments below this would have an impact on adherence and therefore SQOL, thus the generalisability of these findings if the value of incentives were different may be limited.
Comparison against previous literature
The results of this paper add support to current research suggesting a link between good adherence to anti-psychotic medication and a more favourable SQOL [1, 2].  The results of this paper also add to research findings where SQOL improves in response to an experimental manipulation of adherence [3, 4], suggesting a relationship between the two. Other studies may have failed to find a link between experimentally improved adherence and SQOL if the magnitude of adherence improvement was smaller.  However, given the range of measures used for assessing medication adherence, it may be difficult to compare the magnitude of adherence change between studies to determine whether this may be the case.
Whilst this paper suggests a relationship between improved adherence and better SQOL, the precise reasons for the association and the possible mediating processes remain unknown.  Other papers on the relationship between medication adherence and SQOL have found the relationship to be mediated by opposing pathways -improved adherence may result in fewer psychotic symptoms which have been shown to be associated with better SQOL. In contrast to this, taking medication more often might also increase the level of medication-related side effects, which have been suggested to impair SQOL [26] [27].  However, there is research to suggest that only changes in affective symptoms (i.e. depression or anxiety) are linked to changes in SQOL [28].  In any case, affective symptom change as a result of anti-psychotic medication is unlikely to be the main reason for better SQOL for patients in the FIAT trial.
Social reasons may offer an alternative explanation.  Being adherent to appointments for anti-psychotic LAI medication could improve patients’ structure on the day of their LAI appointment, improve motivation, and increase contact with mental health services which can facilitate a better monitoring of their health.  This notion is supported a recent qualitative paper on patients’ experiences of receiving financial incentives in the FIAT trial, suggesting that the incentives went more beyond the monetary itself and helped patients in a number of ways (e.g. incentives being a motivator and reward for LAI appointment, enjoyment of spending the incentives on themselves or with others, and alleviating financial hardship) (Pavlickova and colleagues, in preparation).  This may have had an impact on SQOL.
Implications for future research and practice
Future research should investigate the mechanisms underlying the relationship between improved adherence and better SQOL, which however will be challenging as it requires improving adherence in the first place. So far, hardly any other intervention has had a similar effect on adherence to anti-psychotic medication as financial incentives, which have been recommended for only a small group of patients. Thus, future large scale studies in similar patient groups will be difficult. It remains to be seen whether financial incentives will be tested in other psychiatric patient groups or to influence health behaviours other than adherence to anti-psychotic medication. If such trials are conducted, SQOL should be assessed, preferably several times over the course of the intervention. 
Conclusion
The FIAT trial showed that patients being offered financial incentives had better SQOL. This paper has shown that levels of SQOL within the intervention group of the trial is related to adherence improvement. Taken together, this seems to suggest some evidence for a role of increased adherence for better SQOL, even if the exact mechanism remains poorly understood. The findings also underline that improved adherence as achieved through offering financial incentives appears clinically relevant since it contributes to better SQOL. The improvement of SQOL associated with a 10% increase in adherence is equivalent of a small effect size. As the adjusted mean difference of adherence change between intervention and control group in the FIAT study was 11.5%, one might conclude that financial incentives have a clinically relevant benefit for patients’ SQOL which is mediated through better adherence.  
In summary, the findings suggest a clear answer to the research question that posed two hypotheses: improved adherence to anti-psychotic medication is linked with better SQOL, whilst there is no evidence that the amount of money received plays a role. 
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Table 1.  Patient characteristics of patients at baseline. 

	
	Completed SQOL at end of intervention (n=56) 
	Did not complete SQOL at end of intervention (n=22)
	Total

	Demographics

	Age (SD)
	45.3 (8.0)
	42.4 (12.7)
	44.5 (9.6)

	Male sex (%)
	41 (73.2)
	18 (81.8)
	59 (75.6)

	Years of education, mean (SD)*
	10.8 (1.9)
	11.3 (1.02)
	10.9 (1.7)

	Ethnicity*

	White (%)
	36 (64.3)
	13 (59.1)
	49 (62.8)

	Black (%)
	12 (21.4)
	5 (22.7)
	17 (22)

	Asian (%)
	4 (7.1)
	1 (4.5)
	5 (6)

	Mixed and other (%)
	4 (7.1)
	3 (13.6)
	7 (9)

	Living situation

	Married/co-habiting (%)
	7 (12.5)
	1 (4.5)
	8 (10)

	Independent accommodation (%)
	39 (73.6)
	14 (63.6)
	53 (68)

	Living alone (%)
	28 (50.0)
	13 (59.1)
	41 (62)

	Paid employment (%)*
	3 (5.4)
	0 (0)
	3 (4)

	Receipt of benefits (%)*
	54 (96)
	22 (100.0)
	76 (99)

	Living in high deprivation area (MINI ¹ score)
	46 (82.1)
	18 (81.8)
	64 (82)

	Diagnosis (ICD-10)

	Schizophrenia (%)
	43 (76.8)
	18 (81.8)
	61 (78)

	Schizo-affective disorder (%)
	5 (8.9)
	4 (18.2)
	9 (12)

	Bipolar disorder (%)
	6 (10.7)
	0
	6 (8)

	Other psychosis disorder (%)
	2 (3.6)
	0
	2 (2)

	Clinical history

	Duration of illness (years), mean (SD) *
	17.8 (8.9)
	16.0 (7.8)
	17.2 (8.6)

	Patients hospitalised in the last year (%)
	13 (23.2)
	7 (31.8)
	20 (25.6)

	Average treatment cycle during baseline, mean (SD) *ₐ
	2.41 (0.9)
	2.17 (0.5)
	2.4 (0.8)



¹MINI = Mental Health Illness Index
*Some data is missing.
ₐ denotes the average treatment cycle for LAIs.  Patients can receive LAIs once weekly (1/52), once every two weeks (2/52), once every three weeks (3/52) and once a month (4/52).







Table 2: Linear regression of adherence change and the amount of incentives received on SQOL at the end of the intervention (β = the expected change in SQOL mean score per 1% increase of adherence or £1 more incentives received)
	
	β
	Standard error
	p-value

	95% confidence interval

	Adherence change
	0.0142
	0.006
	0.014
	0.003
	0.025



	
	β
	Standard error
	p-value

	95% confidence interval

	Incentives received
	0.0002
	0.001
	0.818
	-0.002
	0.002
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