Additional file 2. Secondary outcome measurement details

1. Number of medication-related problems [1]
The validated MRP classification system includes six main categories, nine subcategories and 27 assessments.  The six categories are indication, effectiveness, safety, knowledge, adherence and miscellaneous. The indication category has two subcategories which are: unnecessary drug therapy and untreated condition, while effectiveness and safety categories have four subcategories: ineffective/incomplete drug therapy, inappropriate dose regimen, actual or potential adverse drug reaction and actual or potential clinically important drug interaction. Knowledge, adherence and miscellaneous categories have no subcategories, and are simply classified as inappropriate knowledge, inappropriate adherence and miscellaneous. This system has shown good reproducibility and inter-rater agreement [1].

2. Medication appropriateness index (MAI) score [2]
The MAI is the most commonly used implicit tool to quantify prescribing appropriateness and changes in quality of prescribing in intervention studies in clinical settings, including primary care [3]. It can be applied to all prescribed medications through scoring of ten explicit weighted criteria: indication, effectiveness, dosage, correct directions, practical directions, drug-drug interactions, drug-disease interactions, duplication, duration of treatment and cost. Indication and effectiveness are triple weighted; dosage, correct directions, drug–drug interactions, or drug–disease interactions are double weighted; and practical directions, duplication, duration of treatment and cost are single weighted. MAI scores per drug range from 0 to 18 where a score of 0 indicates completely appropriate and 18 indicates completely inappropriate prescribing. Summing of MAI scores per drug for the whole regimen received by an individual patient provides an overall MAI score per patient [4].
MAI scoring is a time-consuming process, with approximately 10 minutes required per medication. MAI scoring in the present study was therefore carried out for a random sample of one third of the total sample of patients in each practice, in intervention and control patient groups, at baseline and at the end of the study 
[2,3,4,5,6,7].

3. Medication adherence report scale (MARS) [8]
The MARS is a validated questionnaire that assesses self-reported adherence to prescribed medications through five statements. It is convenient to use, has good internal consistency and covers both unintentional (I forget to take them) and intentional non-adherence (I alter the dose, I stop taking them for a while, I decide to miss out a dose, I take less than instructed). Each statement frequency (always, often, sometimes, rarely, never) is selected by the participating patient using a 5-point Likert scale with the range of scores from 1 point for “always” and 5 points for “never”. The total MARS score therefore ranges from 5 to 25. Higher scores represent better adherence levels [8,9]..

4. Beliefs about medicines questionnaire (BMQ) [10]
The BMQ is a validated self-report questionnaire with ten statements that measure the beliefs of patients about their medication. It consists of two five-item subscales that measure the patient’s “necessity beliefs” and their “concerns” about their medication. Participants are required to provide a response to each statement using a 5-point Likert scale ranging from a score of 1 which represents strongly disagree to a score of 5 which represents strongly agree.  The total score of the necessity scale and the concern scale are calculated separately with scores ranging from 5 to 25. The differential scores between necessity and concern scales therefore range from -20 to +20. Higher scores for the necessity scale are associated with greater patient perceived need for their medication to control their disease and maintain or improve their health. On the other hand, higher scores for the concern scale are associated with higher patient concerns about harmful or adverse effects that are possible from long-term use of the medicine in question and worries regarding becoming dependent on their medications [10].

5. Health-related quality of life (HR-QOL) (EQ-5D-5L) [11]
The EQ-5D-5L (EuroqQol-5 Dimensions; 5 Levels) is a self-reported questionnaire for use by patients to describe their health perception. It comprises two sections. The first section is descriptive and consists of five dimensions (mobility, self-care, usual activities, pain or discomfort, and anxiety or depression) and each dimension has five levels of severity (level 1: no problems, level 2: slight problems, level 3: moderate problems, level 4: severe problems, and level 5: extreme problems). This approach can define a total of 3125 possible combinations of individual’s health status in terms of a 5-digit code. EQ-5D-5L utility index ranges from the worst (-1) to the best (1) health you can imagine [12,13].
The second section is the EQ visual analogue scale (VAS) where general health state is rated on a 20 cm scale from the worst (0) to the best (100) health you can imagine [12,13]. This tool is also used for clinical and economic appraisal and is a preferred measure in adults for cost-effectiveness analyses where health effects are expressed in QALYs [11,14,15]. 

6. Patient satisfaction with GP practice-based pharmacist service 
The bespoke patient satisfaction questionnaire used in the present study consisted of five items and was designed to measure the satisfaction level of participating intervention group patients. Each statement reflected patient views about the new pharmacy service (I was happy with the new pharmacy service; I found the information given to me by the pharmacist to be beneficial; I feel that the pharmacist has helped me with my medicines; I feel that the number of pharmacist appointments was enough and I would recommend making this service available for other patients). The response for each item could be selected using a 5-point Likert scale from strongly agree to strongly disagree. A separate comment space was also provided to allow patients to provide free text feedback (please see below).













Patient Satisfaction Questionnaire
Study Title: GP practice based pharmacist input to medicines optimisation.
Patient Study Number:						Date: 

This survey asks for your views about the new pharmacy service.
 Please take the time to read and answer each question carefully. Place an ‘X’ in the box that best represents your response. Please select only one choice for each item.
			
	strongly agree
	agree
	uncertain
	disagree
	strongly disagree

	1. I was happy with the new pharmacy service 

	
	
	
	
	

	2. I found the information given to me by the pharmacist to be beneficial

	
	
	
	
	

	3. I feel that the pharmacist has helped me with my medicines

	
	
	
	
	

	4. I feel that number of pharmacist appointments was enough.

	
	
	
	
	

	5. I would recommend making this service available for other patients.
	
	
	
	
	



Any other comments: 
	









Thank you for completing.
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