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Abstract  40 

Objective 41 

The Scottish Patient Safety Programme に Pharmacy in Primary Care collaborative is a quality 42 

improvement initiative adopting the Institute of Healthcare Improvement Breakthrough Series 43 

collaborative approach. The programme developed and piloted High Risk Medicine (HRM) Care 44 

Bundles (CB), focused on warfarin and non-steroidal anti-inflammatories (NSAIDs), within 27 45 

community pharmacies over 4 NHS Regions. Each CB involves clinical assessment and patient 46 

education, although the CB content varies between regions. To support national implementation, 47 

this study aims to understand how the pilot pharmacies integrated the HRM CBs into routine 48 

practice to inform the development of a generic HRM CB process map. 49 

Methods 50 

Regional process maps were developed in 4 pharmacies through simulation of the CB process, staff 51 

interviews and documentation of resources. Commonalities were collated to develop a process map 52 

for each HRM, which were used to explore variation at a national event. A single, generic process 53 

map was developed which underwent validation by case study testing. 54 

Results 55 

The findings allowed development of a generic process map applicable to warfarin and NSAID CB 56 

implementation.  Five steps were identified as required for successful CB delivery: patient 57 

identification; clinical assessment; pharmacy CB prompt; CB delivery; and documentation. The 58 

generic HRM CB process map encompasses the staff and patients' journey and デｴW CBげゲ integration 59 

into routine community pharmacy practice. Pharmacist involvement was required only for clinical 60 

assessment, indicating suitability for whole-team involvement. 61 

Conclusions 62 

Understanding CB integration into routine practice has positive implications for successful 63 

implementation.  The generic process map can be used to develop targeted resources, and/or be 64 

disseminated to facilitate CB delivery and foster whole team involvement.  Similar methods could be 65 

utilised within other settings, to allow those developing novel services to distil the key processes and 66 

consider their integration within routine workflows to effect maximal, efficient implementation and 67 

benefit to patient care. 68 

Key words 69 

Patient safety; Quality improvement; Variation; Primary care; Implementation  70 
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Introduction   73 

Studies within the United Kingdom (UK) show 6.5% of hospital admissions are attributed to adverse 74 

effects of High Risk Medicines (HRM) - including Warfarin and Non-steroidal anti-inflammatory drugs 75 

(NSAIDs).1 This figure is not dissimilar to international prospective studies and similar causative 76 

medicines have been identified as high risk.2, 3 The pharmacistげゲ potential contribution to patient 77 

safety within primary care has been highlighted,4 ;ﾐS ｷﾐデWヴﾐ;デｷﾗﾐ;ﾉﾉ┞ Iﾗﾏﾏ┌ﾐｷデ┞ ヮｴ;ヴﾏ;Iｷゲデゲげ ヴﾗﾉWゲ 78 

are expanding to be increasingly integrated within primary care.5-7  79 

Within the UK, this transition has resulted in the introduction of new services including community 80 

pharmacy minor ailment schemes, with positive feedback from pharmacists and patients.8-10 The 81 

drive for community pharmacy to provide enhanced patient safety services aligns with the Scottish 82 

Governmentげs vision and action plan, Prescription for Excellence.6 Within Scotland, a national patient 83 

safety programme has since launched within community pharmacy in 2014, called The Scottish 84 

Patient Safety Programme - Pharmacy in Primary Care (SPSP-PPC) collaborative.11 85 

The SPSP-PPC collaborative is a multi-site quality improvement initiative adopting the Institute of 86 

Healthcare Improvement Breakthrough Series collaborative approach - a structured learning model 87 

consisting of Learning Sessions to share progress and discuss practice changes and Action Periods 88 

where those changes are tested in the health care setting.12 Participating pharmacy teams were 89 

trained in the Model for Improvement which was the guiding quality improvement framework 90 

operationalised at pharmacy site level through the appliI;デｷﾗﾐ ﾗa けPﾉ;ﾐ-Do-Study-AIデげ ふPD“Aぶ cycles, 91 

as a means to facilitate rapid testing of small-scale changes.13  92 

The programme aims to improve patient safety by implementing safety interventions using a team-93 

based approach. An ambition of the programme is to make community pharmacy processes safer 94 

while strengthening their contribution within primary care. A core component was to reduce the risk 95 

associated with the HRMs Warfarin and NSAIDs through the development of Care Bundles (CBs), 96 

SWaｷﾐWS ;ゲ ; さstructured way of improving the processes of care and patient outcomes: a small, 97 

straightforward set of evidence-based practicesざく14 Box 1 provides an overview of the programme 98 

structure and the HRM CBs developed.   99 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Box 1. Overview of the Programme Structure and the High Risk Medicine Care Bundles  100 

Programme Structure and Leadership:  

 Four NHS Regions were recruited, involving 27 pharmacy sites in total  

鋲 ‘Wｪｷﾗﾐ ヱ ふﾐЭヵぶ     鋲 ‘Wｪｷﾗﾐ ヲ ふﾐЭΑぶ  
鋲 ‘Wｪｷﾗﾐ ン ふﾐЭヵぶ     鋲 ‘Wｪｷﾗﾐ ヴ ふﾐЭヱヰぶ 

 National Leads (n=2), Regional Leads (n=8), Programme Officers, Data Analysts, 

Improvement Advisors and the Evaluation Team comprise the SPSP-PPC Steering Group. 

Programme Support: 

 Two National Learning Events (NLE) and 2 Local Learning Events (LLE) were attended by 

teams from each pharmacy site, typically comprising a pharmacist and a member of 

ゲ┌ヮヮﾗヴデ ゲデ;aa ふデｴW さA┘;┞ TW;ﾏざぶく CﾗﾐIWヮデゲ ﾗa ヮ;デｷWﾐデ ゲ;aWデ┞が ゲ;aWデ┞ I┌ﾉデ┌ヴW ;ﾐS Q┌;ﾉｷデ┞ 
Improvement methods were taught and the HRM CBs introduced.  

 Regional Leads provided local support, and pharmacy resources developed included an 

SPSP Launch Folder and the SPSP-PPC Knowledge Network website. 15 

HRM CBs: 

 Region-specific CBs comprising of 4-6 questions relating to a measure of care were 

developed by the Regional Leads and pharmacy Away Teams using driver diagrams.  

 The NSAID CB measures focused on concordance, assessment of side effects, gastro-

protection and co-prescribing of other high-risk medications.  

 TｴW W;ヴa;ヴｷﾐ CB ﾏW;ゲ┌ヴWゲ aﾗI┌ゲWS ﾗﾐ ヮ;デｷWﾐデゲげ ﾆﾐﾗ┘ﾉWSｪW ﾗa ｷﾐデWヴ;Iデｷﾗﾐゲ ;ﾐS ゲｷSW 
WaaWIデゲが ;ﾐS ヮ;デｷWﾐデゲげ ┌ゲW ﾗa デｴW warfarin record book and alert card. 

 Pharmacy staff compliance with CB measures were documented on run charts, to allow 

┗ｷゲ┌;ﾉ ヴWヮヴWゲWﾐデ;デｷﾗﾐ ﾗa ヮｴ;ヴﾏ;I┞ ゲｷデWゲげ ｷﾏヮヴﾗ┗WﾏWﾐデ ;ﾐS デｴW ｷﾏヮ;Iデ ﾗa PD“A I┞IﾉWゲく  
 101 

An anticipated challenge to the adoption of new services within pharmacy practice is the potential 102 

variation of processes, as it is well established that integration within existing workflow can 103 

influence successful implementation of health service innovations.16-18 Variation in pharmacy 104 

practice has been identified within other health services, 19-21 although to our knowledge there has 105 

been no research into the extent of process variation within the Scottish community pharmacy 106 

setting. Consequently, an understanding of this variation may support national implementation of 107 

the HRM CB by allowing consideration of how this novel service could successfully integrate into 108 

routine pharmacy practice. 109 

This study aims to understand how the pilot pharmacies integrated the novel HRM CBs into routine 110 

practice in order to inform the development of a generic process map that could be used to facilitate 111 

national implementation.  112 

Methods  113 

A qualitative case-study method was employed.22 Process mapping was applied throughout the 114 

study. This involves exploration of the tasks occurring within a process, with the findings used to 115 

develop sequential flow charts of the actions and decisions performed, with arrows depicting the 116 

sequence of activities.23 Due to the complexity of the programme design に with a focus on 2 117 

different HRMs and 4 different care bundles operationalized in different regions に a four-phased 118 

approach was used. An overview of the methods is shown in Figure 1.  119 

http://creativecommons.org/licenses/by-nc-nd/4.0/


5 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 

license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

Figure 1. Staged Process Map Development 120 

 121 

Phase 1: Development of Regional Process Maps 122 

Pharmacies were selected for case study on-site evaluations based on March 2015 activity data 123 

reporting on number of patients delivered the CB, CB compliance and reliability. The top 3 124 

performing pharmacies within each NHS Region were identified, and final selection agreed in 125 

discussion with the Regional Leads taking account of feasibility of on-site visits. One pharmacy from 126 

each participating NHS Region was chosen and contacted to arrange suitable dates. 127 

During June and July 2015 case studies were conducted. Data were collected in 3 ways: (1) 128 

observation of a simulation of the CB process with pharmacy staff, (2) documentation of resources 129 

used and (3) staff interviews. Demographic details of participants collected included gender, job role 130 

and duration worked in community pharmacy.  131 

The simulation exercise involved pharmacy staff providing ; さデ;ﾉﾆ ;ﾐS ┘;ﾉﾆデｴヴﾗ┌ｪｴざ ﾗa デｴW CB 132 

process as it would normally be delivered to a patient.24 This allowed for resources used within the 133 

pharmacy environment to act as material probes to prompt discussion, and was thought to allow for 134 

better understanding of the workflow than with traditional interviews.25 Photographs of relevant 135 

pharmacy resources were taken with permission, and identifiable information anonymised. Semi-136 

structured interviews with pharmacy staff were guided by a pre-designed interview schedule 137 

(Appendix 1). The Away Team participants were interviewed, followed by a convenience sample of 138 

the remainder of the pharmacy staff. Both the simulation exercise and interviews were audio-139 

recorded. The interviews were transcribed using an intelligent verbatim approach and were 140 

anonymised to protect participant identity. The resultant data were used to develop a process map 141 

for each of the 4 NHS Regions.  142 

Phase 2: Development of Warfarin and NSAID Process Maps 143 

A process map for each HRM (warfarin and NSAIDs) was developed using Lucidchart software.26 This 144 

involved visually inspecting the regional process maps to distil commonalities and differences 145 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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between the sites. This was supported by re-visiting the original audio recordings and documented 146 

resources.  147 

Phase 3: Development of a Generic HRM Process Map   148 

To develop a single HRM generic process map, pharmacy staff who attended the National Learning 149 

Event (NLE) in November 2015 completed an exercise to assimilate variation in processes between 150 

sites. Each Pharmacy Team received a copy of the NSAID or Warfarin Process Map depending on 151 

their NHS Region. Steps that were not commonalities were included within each HRM process map 152 

to allow participants to comment on. A paper-based variation exercise (Appendix 2) was provided 153 

and participants were instructed to provide written comments on the differences between the 154 

process maps presented and the processes within their pharmacies.   155 

All responses were transcribed using an intelligent verbatim approach, and were coded using NVivo 156 

v.10. Initially, inductive content analysis was employed, followed by a deductive process of aligning 157 

the codes to the process steps identified within the HRM process maps.27 To allow for comparative 158 

analysis of variation, responses were classified according to NHS Region and HRM. Examination of 159 

the commonalities between processes was used to create a generic HRM process map detailing the 160 

core steps fundamental to successful delivery of the CBs.  161 

Phase 4: Validation  162 

The generic HRM process map was validated against regional process maps developed from a 163 

further 4 case studies conducted during October 2015.  These involved either on-site or telephone 164 

data collection (for Region 1 and 3 due to rural location). To maximise variability, the selection 165 

process identified the lower performing pharmacies based on March 2015 reliability data and the 166 

final decision informed primarily by discussion with the NHS Regional Leads on feasibility of on-site 167 

visits. 168 

The same simulation exercise method was applied as before, however for the telephone interviews a 169 

verbal explanation of the CB process was recorded and participants were asked to email 170 

photographs of any resources used.28 171 

The regional process maps developed were compared with the generic HRM process map. Three 172 

aspects were considered during the validation: if each site had a process for the core steps, if there 173 

were other steps identified, and what order the steps occurred.  174 

Informed consent was gained throughout. Under UK research governance arrangements, ethical 175 

approval was not necessary as this was a service evaluation of a quality improvement programme.29 176 

Results  177 

Participants  178 

Of the 27 community pharmacies participating in the SPSP-PPC pilot, 8 pharmacies participated in 179 

case studies, representing 30% of all sites. Pharmacy site demographics are shown in Table 1.  180 

  181 
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Table 1. Pharmacy site demographics 182 

Pharmacy site demographics 

 

All sites 

 (n=27) 

Phase 1 case 

studies (n=4) 

Validation case 

studies (n=4) 

Pharmacy type* N, (%) N, (%) N, (%) 

   Single, independent pharmacy 7 (26%) 1 (25%) 1 (25%) 

   Small chain  2 (8%) 1 (25%) 0 (0%) 

   Medium chain  5 (19%) 2 (50%) 1 (25%) 

   Large chain  13 (48%) 0 (0%) 2 (50%) 

Location  N, (%) N, (%) N, (%) 

   Urban 21 (78%) 3 (75%) 3 (75%) 

   Rural 6 (22%) 1 (25%) 1 (25%) 

Range of pharmacy staff numbers Ώ 3-18 5-18 4-11 

*Small chain defined as 2-4 pharmacies, Medium chain defined as 5-30 pharmacies, Large chain 183 

defined as >30 pharmacies 184 

ゆPharmacy staff numbers were determined retrospectively by telephoning participating pharmacies 185 

and asking them to provide a best estimate of number of pharmacy staff.   186 

Nineteen staff members participated in the Phase One case studies (4-5 from each site). Of which, 187 

84% were female (n=16), 37% were pharmacists (n=7) and the remainder were support staff. Most 188 

(74%, n=14) had 10 years or less experience in community pharmacy. For the validation case studies, 189 

it was the on-site pharmacist who participated in the simulation exercise.  190 

At the time of the NLE variation exercise (Phase 3), one of the pharmacies involved in the phase one 191 

case studies withdrew participation. Of the remaining 26 pharmacy sites, all had Away Team 192 

representatives who participated in the variation exercise. Forty-one people participated in the 193 

variation exercise, participants were mostly female (n=28, 68%), pharmacists or pre-registration 194 

pharmacists (n=29, 71%), and most had over 10 ┞W;ヴゲげ W┝ヮWヴｷWﾐIW ｷﾐ Iﾗﾏﾏ┌ﾐｷデ┞ ヮｴ;ヴﾏ;I┞ ふﾐЭヲヱが 195 

52%). Full demographics of pharmacy staff participants are shown in Supplementary File 1.  196 

Pharmacy Workflow and CB Core Steps 197 

From Phase One it was apparent that each pharmacy had similar dispensary workflow comprising: 198 

(1) prescription received by a member of pharmacy staff; (2) prescription details inputted into the 199 

Patient Medical Record (3) medicines assembled including generating labels; (4) clinical and accuracy 200 

check; (5) medicines prepared for collection; (6) medicine supplied to patient; and (7) patient 201 

counselling, if appropriate.  202 

To synthesise the regional process maps to a single Warfarin and single NSAID process map (Phase 203 

2), three areas of importance were identified: work processes, staff involvement and resources. This 204 

is shown in Supplementary File 2. Responses to the variation exercise (Phase 3) where the Warfarin 205 

and NSAID process maps were presented to participants, revealed that despite differing local 206 

practices (i.e. variable resources used), there were 5 core steps surrounding CB delivery which 207 

integrated within each pharmacies local dispensing process, described in Table 2.  208 

  209 
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Table 2. Description of Core Steps involved in CB Delivery  210 

 211 

(1) Patient 

Identification 

Identification of patients on an HRM (either Warfarin or an NSAID) and 

eligible to be delivered the CB, either via the presentation of an HRM 

prescription or via the electronic Patient Medication Record system. 

(2) Clinical 

Assessment 

Clinical assessment of the HRM performed by the pharmacist (e.g. 

medication suitability, interactions, and contraindications). 

(3) Pharmacy CB 

Prompt 

Highlighting during the dispensing process that a patient is to be delivered 

the CB (i.e. by using alert stickers) to alert the pharmacy team and act as a 

prompt to deliver the CB. 

(4) CB Delivery Delivering the CB to the patient, for example when they present to the 

pharmacy to collect their prescription or by a telephone consultation.  

(5) Documentation Documentation that the CB was delivered, although variable systems were 

adopted within the pharmacy sites.  

 212 

During the variation exercise, some participants offered their opinion of the NSAID and warfarin 213 

process maps as a resource.  TｴW ヮヴWゲWﾐデ;デｷﾗﾐ ┘;ゲ IﾗﾏﾏWﾐデWS デﾗ HW ; さIﾉW;ヴ ;ﾐS ﾉﾗｪｷI;ﾉざ 214 

ヴWヮヴWゲWﾐデ;デｷﾗﾐ ﾗa デｴW ヮヴﾗIWゲゲが ;ﾐS デｴ;デ さ;ﾉﾉ ｷﾐaﾗヴﾏ;デｷﾗﾐ ┘;ゲ Iﾗﾐデ;ｷﾐWS ｷﾐ ﾗﾐW ヮﾉ;IWざく  Participants 215 

mentioned iデゲ W;ゲW ﾗa ┌ゲWが さｷデ ｷゲ W;ゲ┞ デﾗ aﾗﾉﾉﾗ┘ ┘ﾗヴﾆaﾉﾗ┘ Iｴ;ヴデざが ;ﾐS デｴ;デ ｷデ Iﾗ┌ﾉS prompt staff of the 216 

required steps. However, 3 participating pharmacies felt the process map was too complex. Also 217 

unprompted, 4 participants said that provision of a process map could facilitate staff involvement. 218 

さProcess map - Biggest advantage will be to get other people involved. Even on your days off 219 

everybody can carry on with the care bundleくざ (Pharmacy site 4, NSAID CB, large chain 220 

pharmacy) 221 

Integration of the CB  222 

The commonalities between the NSAID and Warfarin CB processes and how it integrated into 223 

practice were sufficient to allow a generic process map to be developed, where it is evident that 224 

pharmacist involvement is required only for the clinical assessment stage. The HRM CB generic 225 

process map developed is shown in Figure 2.  226 

Validation of the Generic HRM Process Map 227 

The generic HRM process map validation (Phase 4) revealed that all sites had a process for each of 228 

the 5 core steps, no additional steps were identified, and the order of the steps was comparable.  229 

Within one pharmacy there was a two-step patient identification process involving both the support 230 

staff and pharmacist. A member of support staff would see an electronic prompt indicating eligibility 231 

during the dispensing process (i.e. that the patient was prescribed a HRM) and would gather 232 

appropriate resources. This prompt did not indicate if the CB had previously been delivered to the 233 

patient. The pharmacist subsequently checked if the patient had previously been delivered the CB; if 234 

yes, it would not be repeated. As this two-step process was not reflective of the majority of sites 235 

process the generic process map was not altered.  236 

  237 
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Figure 2. High Risk Medicine Care Bundle Generic Process Map  238 

 239 

 240 

Discussion 241 

The study details how the SPSP-PPC pharmacies integrated the CBs into their working practice. 242 

Through the exploration of variation, this study identified 5 core steps fundamental to the delivery 243 
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of the CBs and suitability for a whole team approach - depicted through a generic process map. The 244 

sites followed a similar sequential process, encompassing the core steps, adopted individually to fit 245 

within their working systems. Despite the heterogeneity of the participating pharmacies, sufficient 246 

commonalities enabled development of a generic HRM process map to assist national 247 

implementation.  248 

Strengths and Limitations 249 

The phased development of the generic process map allowed all participating pharmacies to 250 

contribute. We believe this method reduced the effects of any bias within the data gathered, 251 

however, as with any simulation exercise the Hawthorn effect is an unavoidable bias which may 252 

ｴ;┗W ｷﾐaﾉ┌WﾐIWS デｴW S;デ; ｪ;デｴWヴWS ┗ｷ; デｴW さデ;ﾉﾆ ;ﾐS ┘;ﾉﾆデｴヴﾗ┌ｪｴざ ゲｷﾏ┌ﾉ;デｷﾗﾐ ﾏWデｴﾗSく30 Additionally, 253 

during the on-site simulation exercise there was a tendency for the pharmacist to lead this 254 

discussion, although the NLE variation exercise sought input from both pharmacists and support 255 

staff participants. 256 

The commonalities with the 5 core stages observed between the pharmacies suggest that our 257 

conclusions have validity and are generalisabile. The heterogeneity of the current sample adds 258 

confidence regarding the relevance of the process map nationally. However, the authors appreciate 259 

that transferability of findings to all community pharmacies (n= 1,253) in Scotland cannot be 260 

assumed, in part due to the heterogeneity of pharmacy characteristics within the UK, such as 261 

ownership and size diversity.31 Therefore, the generic process map was intentionally designed to be 262 

sufficiently high-level to act as a service blueprint,32 which avoids being over-prescriptive and could 263 

accommodate local system adoption on a larger scale. This would allow people to adopt a two-step 264 

patient identification process, as observed within one of the latter case studies, if they wished. 265 

Unlike traditional methods of process mapping which focus on identifying system faults, this study 266 

;ヮヮﾉｷWS ヮヴﾗIWゲゲ ﾏ;ヮヮｷﾐｪ ;ゲ ; さHﾗデデﾗﾏ ┌ヮざ ;ヮヮヴﾗ;Iｴ デﾗ ┌ﾐSWヴゲデ;ﾐS ┗;ヴｷ;デｷﾗﾐ ;ﾐS ｷﾐデWｪヴ;デｷﾗﾐ ﾗa デｴW 267 

CBs.33 It is acknowledged that other methods of exploring work process variation exist, such as 268 

human factors models which aim to understand the complex interactions between people, tasks, 269 

technology and the wider environment they work within and how these influence overall system 270 

performance and human wellbeing.34, 35 However, this requires significant expertise and effort, while 271 

process mapping was selected purposefully as its application within improvement and safety 272 

initiatives is well established and feasible.33, 36  273 

Implications 274 

The methodology applied has allowed understanding of how the CB process integrated into routine 275 

practice.  Understanding integration of novel innovations into practice is an important consideration 276 

of both local and international significance. Within Scotland, evaluation of a national platform, the 277 

Pharmacy Care Record system, suggested a lack of integration into practice when only 13.7% of 278 

pharmacists used the system daily.37 For quality-related initiatives in Canada, integration into 279 

community pharmacy practice was identified as one of six supporting factors,38 and incompatibility 280 

with the layout and workflow of the pharmacy was a cited barrier to the provision of written 281 

medicine information to patients in an Australian study.39  The authors propose that further 282 

application of the methodological approach outlined in this study within community pharmacy could 283 

mitigate barriers for future innovations, especially considering the drive for community pharmacies 284 

http://creativecommons.org/licenses/by-nc-nd/4.0/


11 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 

license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

to offer more clinical services. This could become of greater importance as the emergence of 285 

eHealth technology, such as automatic dispensing and electronic prescribing, may challenge and 286 

reshape traditional workflows.34, 40-43 287 

Furthermore, the development of the generic process map may allow senior leaders to visualise the 288 

process in practice and thus facilitate strategic decision making when considering the national 289 

implementation of the CBs. The identification of the CB core stages allows for the targeted 290 

development of resources and offers understanding to the degree of facilitation required for 291 

national implementation. For example, the findings of this study highlighted that variable 292 

documentation methods were adopted by the pilot pharmacies, and consequently national 293 

implementation may be facilitated by an update of the eHealth system already available nationally 294 

within Scottish community pharmacies.44 295 

The generic HRM process map highlights the scope for whole team involvement with the HRM CBs, 296 

which was an unexpected but positive finding. Within the UK, a potential link has been identified 297 

between the involvement of support staff and pharmacy engagement with public health 298 

initiatives,45, 46 and internationally the potential benefits of support staff involvement has been 299 

recognised. Reviews of community pharmacy services in the United States found involvement of 300 

デWIｴﾐｷIｷ;ﾐゲ ｷﾐ ┘ﾗヴﾆ デｴ;デ SﾗWゲ ﾐﾗデ ヴWケ┌ｷヴW ヮヴﾗaWゲゲｷﾗﾐ;ﾉ ﾃ┌SｪWﾏWﾐデ ﾉWゲゲWﾐゲ デｴW さSｷゲヮWﾐゲｷﾐｪ H┌ヴSWﾐざ 301 

and helps overcome time constraints.47, 48 In New Zealand, a survey of pharmacists and pharmacy 302 

technicians revealed support for technicians adoption of more advanced roles,49, 50 and Australian 303 

community pharmacists and strategists consideヴWS デ;ゲﾆ SWﾉWｪ;デｷﾗﾐ ;ゲ さWゲゲWﾐデｷ;ﾉざ aﾗヴ ゲ┌IIWゲゲa┌ﾉ 304 

implementation of clinical pharmacy services.51  305 

However, results from the wider SPSP-PPC evaluation indicate that although whole team 306 

involvement was possible, in reality, the onus was often on the pharmacist to deliver the CBs.52 307 

Within the UK, although task delegation is reported to be widely employed within community 308 

pharmacies and support staff are considered competent to absorb further roles, barriers to task 309 

delegation exist and include concerns over accountability, with mixed views about the 310 

reconfiguration of the skill mix within community pharmacies.53, 54 As participants within this study 311 

reported positively that the process map could encourage staff involvement, the generic process 312 

map could be disseminated to pharmacies as an operational tool to facilitate implementation by 313 

promoting whole-team engagement and task delegation. The use of process maps in community 314 

pharmacy has previously been suggested to improve efficiency, identify support staff roles and 315 

ensure higher skilled staff perform tasks only themselves can do,47 echoing some of the participants 316 

comments within this study.  317 

The feasibility of developing a generic process map for the CBs, derived in this study from different 318 

HRM areas, suggests potential adaptability of the process to varying clinical contexts. Scope 319 

therefore lies, once nationally implemented, for the CBs clinical content to be adapted in light of 320 

emerging safety concerns. This could be a promising platform to allow for seamless translation of 321 

evidence into practice and would benefit from further research.  322 

Conclusions 323 

Aゲ Iﾗﾏﾏ┌ﾐｷデ┞ ヮｴ;ヴﾏ;IｷWゲげ IﾗﾐデヴｷH┌デｷﾗﾐ ┘ｷデｴｷﾐ デｴW ヮヴｷﾏ;ヴ┞ I;ヴW ｴW;ﾉデｴ ゲWIデﾗヴ ｷゲ ｷﾐIヴW;ゲｷﾐｪﾉ┞ 324 

recognised, an understanding of how novel services and approaches to healthcare delivery can 325 
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integrate into routine practice is crucial. The methods employed in this study were successful in 326 

determining the core steps involved, and the contribution of resources and staff members. Overall, it 327 

provides an understanding of the extent of variation when considering the adoption of a CB 328 

approach to drive quality improvement in patient care.  Similar methodology may be utilised further 329 

within this, and other settings, to allow those developing novel services to distil the key processes 330 

and consider their integration within routine workflows to effect maximal, efficient implementation 331 

and benefit to patient care.  332 

Author Contribution  333 

RN co-ordinated the research project. RN, PB, AW, MB contributed to study design. EDC, AA-G, AA 334 

and NW undertook data collection. NW, RN, EDC, AA-G and AA contributed to data analysis. NW 335 

developed the Warfarin, NSAID and generic HRM process map, wrote and prepared the final 336 

manuscript and RN contributed to writing the first draft. All authors edited and approved the final 337 

manuscript. 338 

Acknowledgements 339 

The authors would like to sincerely thank all pharmacy staff who participated throughout the various 340 

phases within this study, and the SPSP-PPC National Steering Group who helped facilitate this 341 

evaluation.  342 

Funding  343 

This work was supported by the Health Foundation Closing the Gap in Patient Safety Programme 344 

[Award Reference Number: 7271]. 345 

References 346 

1. Pirmohamed M, James S, Meakin S, et al. Adverse drug reactions as cause of admission to 347 

hospital: prospective analysis of 18 820 patients. BMJ. 2004;329:15-19. 348 

2. Howard RL, Avery AJ, Slavenburg S, et al. Which drugs cause preventable admissions to 349 

hospital? A systematic review. Br J Clin Pharmacol. 2007;63:136-147. 350 

3. Kongkaew C, Noyce PR, Ashcroft DM. Hospital admissions associated with adverse drug 351 

reactions: a systematic review of prospective observational studies. Ann Pharmacother. 352 

2008;42:1017-1025. 353 

4. Avery AJ, Rodgers S, Cantrill JA, et al. A pharmacist-led information technology intervention 354 

for medication errors (PINCER): a multicentre, cluster randomised, controlled trial and cost-355 

effectiveness analysis. Lancet. 2012;379:1310-1319. 356 

5. Burnes A. Medication therapy management in pharmacy practice: Core elements of an MTM 357 

service model (version 2.0). J Am Pharm Assoc. 2008;48:341-353. 358 

6. The National Health Service (Pharmaceutical and Local Pharmaceutical Services) Regulations. 359 

349. England: National Health Service; 2013. 360 

7. Valiquette JR, Bedard P. Community pharmacists' knowledge, beliefs and attitudes towards 361 

immunization in Quebec. Can J Public Health. 2015;106:e89-94. 362 

8. Paudyal V, Hansford D, Scott Cunningham IT, Stewart D. Cross-sectional survey of 363 

community pharmacists' views of the electronic Minor Ailment Service in Scotland. Int J 364 

Pharm Pract. 2010;18:194-201. 365 

9. Vohra S. A community pharmacy minor ailment scheme ね effective, rapid and convenient. 366 

Pharm J. 2009;276:754. 367 

http://creativecommons.org/licenses/by-nc-nd/4.0/


13 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 

license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

10. Paudyal V, Hansford D, Cunningham S, Stewart D. Pharmacy assisted patient self care of 368 

minor ailments: A chronological review of UK health policy documents and key events 1997に369 

2010. Health Policy. 2011;101:253-259. 370 

11. Pharmacy in Primary Care Collaborative. 371 

http://www.scottishpatientsafetyprogramme.scot.nhs.uk/programmes/primary-372 

care/pharmacy-in-primary-care; 2017 Accessed  21.09.17. 373 

12. Institute of Healthcare Improvement. The Breakthrough Series: IHI's Collaborative Model for 374 

Achieving Breakthrough Improvement. Innovation Series, (2003). 375 

13. Langley GJ, Moen R, Nolan KM, Nolan TW, Norman CL, Provost LP. The Improvement Guide: 376 

A Practical Approach to Enhancing Organizational Performance. 2nd ed. San Francisco, CA: 377 

Wiley; 2009. 378 

14. Institute of Healthcare Improvement. Bundles. 379 

http://www.ihi.org/topics/bundles/Pages/default.aspx; 2016 Accessed 21.03.16. 380 

15. The Knowledge Network, SPSP-Pharmacy in Primary Care. 381 

http://www.knowledge.scot.nhs.uk/spsp-ppc.aspx; 2017 Accessed  03.03.17. 382 

16. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering 383 

implementation of health services research findings into practice: a consolidated framework 384 

for advancing implementation science. Implement Sci. 2009;4:1-15. 385 

17. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of innovations in 386 

service organizations: systematic review and recommendations. Milbank Q. 2004;82. 387 

18. Clay-Williams R, Hounsgaard J, Hollnagel E. Where the rubber meets the road: using FRAM 388 

to align work-as-imagined with work-as-done when implementing clinical guidelines. 389 

Implement Sci. 2015;10:1-8. 390 

19. Queddeng K, Chaar B, Williams K. Emergency contraception in Australian community 391 

pharmacies: a simulated patient study. Contraception. 2011;83:176-182 177p. 392 

20. Mandt I, Horn AM, Ekedahl A, Granas AG. Community pharmacists' prescription intervention 393 

practicesねExploring variations in practice in Norwegian pharmacies. Res Social Adm Pharm. 394 

2010;6:6-17. 395 

21. Bissell P, Ward PR, Noyce PR. Variation within community pharmacy. 1. Responding to 396 

requests for over- the-counter medicines. J Soc Adm Pharm. 1997;14:1-15. 397 

22. Crowe S, Cresswell K, Robertson A, Huby G, Avery A, Sheikh A. The case study approach. 398 

BMC Med Res Methodol. 2011;11:1-9. 399 

23.  Kirwan B, Ainsworth LK. A Guide To Task Analysis: The Task Analysis Working Group. Taylor 400 

& Francis; 1992. p. 87-8. 401 

24. Colligan L, Guerlain S, Steck SE, Hoke TR. Designing for distractions: a human factors 402 

approach to decreasing interruptions at a centralised medication station. BMJ Qual Saf. 403 

2012;21:939-947. 404 

25. De Leon JP, Cohen JH. Object and walking probes in ethnographic interviewing. Field 405 

Methods. 2005;17:200-204. 406 

26. Lucid Software Inc, Lucidchart. https://www.lucidchart.com/; 2017 Accessed 03.03.17. 407 

27. Elo S, Kyngas H. The qualitative content analysis process. Journal of advanced nursing. 408 

2008;62:107-115. 409 

28. Carr ECJ, Worth A. The use of the telephone interview for research. NT Research. 410 

2001;6:511-524. 411 

29. NHS Health Research Authority. Defining Research: Research Ethics Service Guidance to help 412 

you decide if your project requires review by a Research Ethics Committee. 413 

http://www.hra.nhs.uk/documents/2016/06/defining-research.pdf; 2016 Accessed 414 

03.03.16. 415 

30. Holden JD. Hawthorne effects and research into professional practice. J Eval Clin Pract. 416 

2001;7:65-70. 417 

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.scottishpatientsafetyprogramme.scot.nhs.uk/programmes/primary-care/pharmacy-in-primary-care
http://www.scottishpatientsafetyprogramme.scot.nhs.uk/programmes/primary-care/pharmacy-in-primary-care


14 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 

license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

31. Sukkar E. Community pharmacy in Great Britain 2016: a fragmented market. Pharm J. 418 

2016;296. 419 

32. Accounts Commision, Audit Scotland. The map to success - Using process mapping to 420 

improve performance. http://www.audit-421 

scotland.gov.uk/docs/local/2000/nr_010201_process_mapping.pdf; 2010 Accessed 422 

03.03.07. 423 

33. NHS Institue for Innovation and Improvement. Process Mapping - An Overview. 424 

http://www.institute.nhs.uk/quality_and_service_improvement_tools/quality_and_service_425 

improvement_tools/process_mapping_-_an_overview.html;  2008 Accessed 21.03.16. 426 

34. Odukoya OK, Chui MA. Relationship between E-Prescriptions and Community Pharmacy 427 

Workflow. J Am Pharm Assoc. 2012;52:168-174. 428 

35. Odukoya OK, Stone JA, Chui MA. Barriers and facilitators to recovering from e-prescribing 429 

errors in community pharmacies. J Am Pharm Assoc. 2015;55:52-58. 430 

36. Litchfield I, Bentham L, Hill A, McManus RJ, Lilford R, Greenfield S. Routine failures in the 431 

process for blood testing and the communication of results to patients in primary care in the 432 

UK: a qualitative exploration of patient and provider perspectives. BMJ Qual Saf. 433 

2015;24:687-690. 434 

37. Cunningham S, Sanghani K, Strath A. Scottish contract chronic medication service: Views and 435 

experiences of community pharmacists. Proceedings of the Health Services Research & 436 

Pharmacy Practice, Int J Pharm Pract. 2013;21(Suppl.2):80-81. 437 

38. Boyle TA, Scobie AC, MacKinnon NJ, Mahaffey T. Implications of process characteristics on 438 

quality-related event reporting in community pharmacy. Res Social Adm Pharm. 2012;8:76-439 

86. 440 

39. Hamrosi KK, Raynor DK, Aslani P. Enhancing provision of written medicine information in 441 

Australia: pharmacist, general practitioner and consumer perceptions of the barriers and 442 

facilitators. BMC Health Serv Res. 2014;14:183. 443 

40. Nanji KC, Rothschild JM, Boehne JJ, Keohane CA, Ash JS, Poon EG. Unrealized potential and 444 

residual consequences of electronic prescribing on pharmacy workflow in the outpatient 445 

pharmacy. J Am Med Inform Assoc. 2014;21:481-486. 446 

41. Odukoya OK, Stone JA, Chui MA. E-prescribing errors in community pharmacies: exploring 447 

consequences and contributing factors. Int J Med Inform. 2014;83:427-437. 448 

42. Walsh KE, Chui MA, Kieser MA, Williams SM, Sutter SL, Sutter JG. Exploring the impact of an 449 

automated prescription-filling device on community pharmacy technician workflow. J Am 450 

Pharm Assoc. 2011;51:613-618. 451 

43. Spinks J, Jackson J, Kirkpatrick CM, Wheeler AJ. Disruptive innovation in community 452 

pharmacy に Impact of automation on the pharmacist workforce. Res Social Adm Pharm. 453 

44. Communtiy Pharmacy. Pharmacy Care Record. 454 

http://www.communitypharmacy.scot.nhs.uk/core_services/pcr.html; 2017 Accessed 455 

14.03.17. 456 

45. Donovan GR, Paudyal V. England's Healthy Living Pharmacy (HLP) initiative: Facilitating the 457 

engagement of pharmacy support staff in public health. Res Social Adm Pharm. 2016;12:281-458 

292. 459 

46. Firth H, Todd A, Bambra C. Benefits and barriers to the public health pharmacy: a qualitative 460 

exploration of providers' and commissioners' perceptions of the Healthy Living Pharmacy 461 

framework. Perspect Public Health. 2015;135:251-256. 462 

47. Powers M, Bright D. Pharmacy Technicians and Medication Therapy Management. J Pharm 463 

Technol 2008:336-339. 464 

48. Powers M, Hohmeier K. Pharmacy technicians and immunizations. J Pharm Technol. 465 

2011:111-116. 466 

http://creativecommons.org/licenses/by-nc-nd/4.0/


15 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 

license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

49. Napier P, Norris P, Green J, Braund R. Can they do it? Comparing the views of pharmacists 467 

and technicians to the introduction of an advanced technician role. Int J Pharm Pract. 468 

2016;24:97-103. 469 

50. Napier P, Norris P, Braund R. Could it be done safely? Pharmacists views on safety and 470 

clinical outcomes from the introduction of an advanced role for technicians. Res Social Adm 471 

Pharm. 2015;11:814-823. 472 

51. Roberts AS, Benrimoj SI, Chen TF, Williams KA, Hopp TR, Aslani P. Understanding practice 473 

change in community pharmacy: A qualitative study in Australia. Res Social Adm Pharm. 474 

2005;1:546-564. 475 

52. Bennie M, Dunlop-Corcoran E, Weir N, Newham R, Watson A, Bowie P. Scottish Patient 476 

Safety Programme に Pharmacy in Primary Care Collaborative 2016; 2016 (Final Evaluation 477 

Report). 478 

53. Bradley F, Willis SC, Noyce PR, Schafheutle EI. Restructuring supervision and reconfiguration 479 

of skill mix in community pharmacy: Classification of perceived safety and risk. Res Social 480 

Adm Pharm. 2016;12:733-746. 481 

54. Lea VM, Corlett SA, Rodgers RM. Delegation: a solution to the workload problem? 482 

Observations and interviews with community pharmacists in England. Int J Pharm Pract. 483 

2016;24:170-179. 484 

 485 

 486 

Appendices 487 

Appendix 1. Phase 1 semi-structured interview guide: 488 

1) Are you involved in the warfarin/NSAID programme? 489 

a. If yes, 490 

i. What are you doing? How are you doing it? 491 

ii. What is going really well? 492 

iii. Cｴ;ﾉﾉWﾐｪWゲ ;ﾐS ｴﾗ┘ ┞ﾗ┌げ┗W ﾗ┗WヴIﾗﾏW デｴWﾏ 493 

b. Ia ﾐﾗが デｴW ｷﾐデWヴ┗ｷW┘Wヴ ｪｷ┗W HヴｷWa W┝ヮﾉ;ﾐ;デｷﾗﾐ ﾗa ┘ｴ;デげゲ HWｷﾐｪ SﾗﾐW 494 

i. How do you think you could be involved 495 

ii. Have you been affected by it in any way? 496 

 497 

2) How disruptive is this evaluation process に can we do anything differently? 498 

 499 

Appendix 2. Phase 3 variation exercise questions: 500 

Q1: What are the differences between this model and the processes within your site? Can you 501 

explain why this is? 502 

Q2:  Which steps in the process map do you find challenging and how are these overcome? 503 

Q3: What advantages/disadvantages can you see in this approach? Would you consider 504 

reviewing/revising your processes in light of this process map?  505 

  506 
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Supplementary Files 507 

Supplementary File 1. Demographics of pharmacy staff participants  508 

 Phase 1 Case Study Participants  Phase 3 Pharmacy  

Away Team 

Participants (n=41) 

 Region 

1, (n=5)  

Region 

2, (n=4)  

Region 

3, (n=5) 

Region 

4,  (n=5) 

Total 

(n=19) 

Gender   

Male  

Female  

0  

5  

1  

3  

0 

5 

2 

3 

3 

16 

13 

28 

Duration worked in Community Pharmacy (years)   

<1 

1 ʹ 5  

6 ʹ 10  

11 - 15 

16 ʹ 20  

>20 

Unknown 

0 

1  

3  

0 

1  

0 

0  

0 

0  

2  

0 

0  

2  

0 

1 

4 

0 

0 

0 

0 

0 

0 

1 

2 

0 

1 

1 

0 

1 

6 

7 

0 

2 

3 

0 

3 

8 

9 

6 

4 

9 

2 

Job Role*  

Pharmacist 1 2 1 3 7 29 

Support staff 4 2 4 2 12 12 

Pharmacy Away Team demographics collected from NLE registration documentation.  509 

*Pharmacist includes pre-registration pharmacists, which in the UK is a trainee who has completed 510 

 their Masters of Pharmacy undergraduate degree and is participating in a one-year placement prior 511 

to becoming a fully qualified pharmacist. Support staff includes pharmacy technicians, dispensing 512 

assistants and medicine counter assistants.  513 

 514 

  515 
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Supplementary File 2. Local variation between regional processes (Phase 1) 516 

Step Variation Outcome 

Work processes 

Process for delivering the care 

bundle if the patient/carer 

SｷSﾐげデ ヮヴWゲWﾐデ デｴWﾏゲWﾉ┗Wゲ デﾗ 
collect the prescription.  

Region 3 and 4 did not stipulate 

a process for this. The other 

regions did which involved 

asking for the patient to attend 

or telephone the pharmacy. 

Deemed important and 

included in both HRM process 

maps. 

This display of an HRM 

educational poster was 

identified as optional. 

Region 4 made a conscious 

decision not to display an 

educational poster as was not 

deemed appropriate. All other 

regions did.  

Included but annotated 

within both HRM process map 

to show optional. 

Consulting Warfarin Record 

Book during care bundle 

delivery.  

Region 1 specifically required 

the warfarin yellow book to 

deliver the care bundle.  

Included but annotated 

within the Warfarin HRM 

process map to show 

optional. 

Process for repeating the care 

bundle to patients. 

 

Region 2 did not repeat the care 

bundle, Region 1 would repeat 

only in the presence of changes. 

Region 3 and 4 did not stipulate 

if the Care Bundle was repeated. 

Included with both HRM 

Process maps to allow others 

at the NLE validation exercise 

to elaborate if repeating to 

patients or not.  

Staff Involvement  

Pharmacy support staff 

involvement was variable 

throughout all four regions 

Involvement included: 

identifying eligible patients, 

delivering the care bundle, 

facilitating enrollment of 

patients who got medication 

delivered and documentation. 

Only HRM clinical assessment 

required pharmacist 

involvement, this was 

annotated within both HRM 

process maps.  

Resources 

Various staff resources used 

throughout all four regions. 

Alert stickers were used to flag 

an HRM prescription to staff 

during dispensing and to 

highlight at point of collection 

that the care bundle should be 

delivered. 

鋲 NSAID stickers 

鋲 Speak to Pharmacist stickers 

鋲 SPSP HRM Stickers  

鋲 Warfarin Stickers 

鋲 Warfarin Patient List  

鋲 C;ヴW B┌ﾐSﾉW CｴWIﾆﾉｷゲデ ふさｷﾐ 
ｴﾗ┌ゲWざぶ 
鋲 EﾐヴﾗﾉﾉﾏWﾐデ ゲデｷIﾆWヴゲ ふさｷﾐ 
ｴﾗ┌ゲWざぶ 

Staff resources were included 

within the corresponding 

HRM Process map to 

ascertain resources used by 

other staff.  

‘Wゲﾗ┌ヴIWゲ IヴW;デWS さｷﾐ ｴﾗ┌ゲWざ 
for sole use in that pharmacy 

were not included.  

 

Various Patient resources used 

throughout all four regions. 

鋲 Warfarin Yellow Book 

鋲 NSAID Safety Card 

鋲 Medicines Sick Day Card 

Patient resources were 

included within the 

corresponding HRM process 

map to ascertain resources 

used by other staff.  
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