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Areas to be covered 
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This talk aimed to give an overview of the methodological framework to 

develop and evaluate the complex healthcare interventions that involved 

pharmacists. 

• Why do we evaluate the complex pharmacy services?

• Why do we need a framework to evaluate the pharmacist-related services?

• What is the UK Medical Research Council (MRC) complex intervention 

framework?

• How does the UK MRC framework apply to develop and evaluate pharmacy 

services?

Why Why What How

內容大綱

為何？

是何？

如何？



• Pharmacy services are complex healthcare 

interventions.

• Poor design and development of the 

interventions will lead to research waste, 

ineffective / inefficient services, and 

potentially lead to harms.

• Pharmacy service is an expensive service 

for a health service to provide.

• If pharmacy cannot prove to be effective and 

cost effective, then it is less likely that scare 

funds will be directed towards it. 
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Why evaluate pharmacy services? 為何要評估藥事服務

專業服務品質及成效（效益及成本效益）
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Pharmacists 

interventions

Target 

population
OutcomesImplementation

Complexity of interventions 

• Number of interacting components

• Number and difficulty of behaviours 

involved

• Degree of flexibility or 

tailoring permitted

• Number and 

variability of 

outcomes

• Number of groups or 

organisational levels targeted

Craig et al. 2008; MRC 2000, 2008

Why do we need a framework? 

• Good theoretical grasp of the 

change process

• A range of outcome 

measures

• Individual variation may reflect higher 

level processes

• Interventions may work better if 

adaptation to local context is permitted

• Implementation vs. 

intervention failure

為何需要評估架構

85% Health research is literally wasted!

Chalmers and Glasziou, Lancet 2009 

• Poor question selection 

• Poor intervention description 

• Insufficient attention to previous research results

• Inadequate reporting

To avoidable weakness in 

design, conduct and analysis 

理論基礎 執行失敗或是

介入處置失敗
個體差異，執行過程，組織環境因素

多樣的果效評估測量



The UK Medical Research Council’s 

Complex Intervention Framework
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Development

Feasibility & 

piloting

Evaluation

Implementation
• Identifying the evidence base

• Identifying or developing theory

• Modelling process and outcomes 

• Testing procedures

• Estimating recruitment and 

retention

• Determining sample size 

• Assessing effectiveness

• Understanding change process

• Assessing cost effectiveness

• Dissemination

• Surveillance and monitoring

• Long term follow-up

1

2 3

4

Developing and 

evaluating complex 

intervention

(MRC Guidance) 

• Convergent data 

from mixed methods

• Patient and Public 

Involvement (PPI)

• Participatory 

research and co-

production

英國醫學研究委員會所提出的複雜性介入處置之評估架構（方法）

需有病患及公眾參與
研究評估的各個階段

需用不同的研究方法

建

測

評

用



Development of complex interventions
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Development

Feasibility & 

piloting

Evaluation

Implementation

1

2

3

4

Developing and 

evaluating complex 

intervention

(MRC Guidance) 



Developing an intervention systematically
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• Implementation considerations should guide all phases

– “Would it be possible to use this?”

• An iterative not a linear process

• Maybe useful to follow a formal framework

– 6SQuID breaks the intervention development process into 6 steps

• Developing an intervention

• Use best available evidence, ideally from systematic review(s)

• Modelling process and outcomes 

• Develop theoretical understanding of process of changeDefine and understand the 

problem and its causes

Clarify which causal factors 

have greatest scope for change

Identify how to bring about 

change: what is the change 

mechanism?

Test and refine the intervention 

on a small scale

Collect sufficient evidence of 

effectiveness to justify rigorous 

evaluation/ implementation

6

1

5

Wight D et al. Six steps in quality intervention 

development (6SQuID). Journal of Epidemiology 

and Community Health 2015;0:1-6

Identify how to deliver change 

mechanism

2

3

4

在設計(建立)介入處置的階段，該做些甚麼？

系統性回顧

改變的理論基礎

模擬流程及成果

是否可能用？



• Mapping the trajectory of patients with cancer to find out pharmacists' roles. 

Example of service development -

Pharmacists’ roles in post-cancer survivorship
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• Patient visits GP after 

noticing symptoms or being 

referred by pharmacist.

• Referral to hospital by:

 GP

 NHS screening

 Emergency admission

• Patient care is managed in 

hospital throughout 

diagnosis, treatment and 

follow ups, by a specialist 

multidisciplinary cancer 

team

• After completing initial 

treatment; patient is referred 

back to GP & may receive 

long term treatment in the 

community

• Survivors often need 

additional help and support 

from various primary care 

services or charities in 

adapting to life after cancer

Asymptomatic

Palliative care

SurvivorshipTreatmentDiagnosisSymptoms

• Patient can make various 

lifestyle choices to reduce 

risk of cancer. 

• This relies on their 

awareness and attitude

• Public Health England, 

pharmacists, GPs and other 

healthcare professionals 

have an important role in 

education.

• NHS screening services run 

3 national programs for:

 Breast

 Cervical

 Bowel

Recurrence

【案例一】藥師對於癌後存活患者照護的角色為何？

癌症病患的治療歷程及藥師的角色



• Mixed methods: exploratory sequential design

• Qualitative study:
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Exploring community pharmacists’ roles in breast 

cancer services

Qualitative Quantitative Result

Building 

to

Breast cancer 

survivor

Community 

pharmacists

Stakeholders

• Online focus group 

(AdobeConnect) 
• Focus groups, 

interviews as 

alternative

• Face to face presentation followed by discussion/workshop 

• Telephone interviews as an alternative

探索社區藥局藥師對於乳癌後存活的患者可能提供的照護



• Quantitative study: Mapped out treatment 

pathways of breast cancer survivors in primary 

care in England
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Explore the medication-related problems in breast 

cancer survivors 

CPRD 

DATABASE

Define

Patient 

List

HES DATABASE

Extraction

Extracted data

Included data 

Clinical 

Referral

Consultation

Test

Exclusion criteria:

• Breast cancer diagnosis not 

confirmed in both databases

• Less than 2 years follow up

D
A

T
A

 E
X

T
R

A
C

T
IO

N

Patient

Practice

Therapy

Clinical

Consultation

Other

Inclusion criteria:

• Female

• Over 18 years old

• BC diagnosis code 1st Nov 2005 -

31st Oct 2015

• Up to standard data

D
A

T
A

 M
A

N
A

G
E

M
E

N
T

1

Letrozole (n=2309)

Tamoxifen (n=5929)

Anastrozole (n=4162)

Fulvestrant (n=4)

18.6%

0.03%

33.6%

47.8%

ET 
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(n=12,404)

Fulvestrant (n=5)

Anastrozole (n=163)

Tamoxifen (n=381)16.5%

7.1%

0.2%

Letrozole (n=1)25%

Anastrozole (n=1386)

Letrozole (n=621)

23.4%

10.5%

Toremifene (n=1)0.02%

0.2%
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Fulvestrant (n=1)
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Fulvestrant (n=1)1.2%5.8%
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Fulvestrant (n=1)

Letrozole (n=81)

0.07%

0.07%

Letrozole (n=2)66.7%

0.6%

10.6%

..%

Letrozole (n=52)

Fulvestrant (n=3)

Tamoxifen (n=2)50%

33.3% Letrozole (n=1)1.6%

Tamoxifen (n=49)

Fulvestrant (n=4)

19.3%

Tamoxifen (n=3)

Letrozole (n=1)

37.5%

12.5%

0.72%

5.2% Anastrozole (n=20)

Toremifene (n=1)

1.2%

Tamoxifen (n=1)

Fulvestrant (n=1)

20.2%

Tamoxifen (n=1)100%Anastrozole (n=163)20%

Tamoxifen

Anastrozole 

Letrozole

Fulvestrant

Lydia Tutt, Li-Chia Chen, Claire Anderson, Tracey Thornley. Exploring the treatment pathways of breast cancer 

survivors in primary care in England. Pharmacoepidemiology and Drug Safety 2016;25(S3): 83

乳癌後存活的患者可能有的長期用藥相關問題



Development of complex interventions
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Development

Feasibility & 

piloting

Evaluation

Implementation

1

2

3

4

Developing and 

evaluating complex 

intervention

(MRC Guidance) 



Feasibility and pilot studies
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• Main study

• Pre-study research to gather pieces of information needed to formulate the plan for the main study.

Feasibility study

• Questions around discrete aspects of the study processes or design.

Pilot study

• Use same protocol and assess same primary outcome similar to main trial.

• Test how well the main study will work together when the trial protocol is launched.

• A small-scale study or small smaller replica of a study to test study design or methodology.

• Research done before a main study 

• To answer the question “Can this study be done?”

• Inform the development and conduct of a planned 

research project.

在可行性測試及預試驗的階段，該做些甚麼？

可行性測試

預試驗

主研究是否可行？

研究設計及流程

隨機分配，收案方法及
收案率，執行困難，測
量方法，追蹤時間



Risk Assessment Tool (RAT)

• Series of population based case control studies

• Clinical Practice Research Datalink (CPRD) 

• No other risk factors

• Positive predictive values (PPVs) for symptoms of 

cancer

• No validation, use in clinical practice have been 

evaluated

Q-cancer

• Series of cohort studies

• Q-Research database (754 practice in the UK)

• A range of other risk factors

• Absolute risk of cancer for a patient with potential 

symptoms

• Sub-cohort validation for some cancer, external 

validity

13

Example of feasibility study-

Who is the best person to promote health literacy?

【案例二】社區藥師應用數位工具教育病患癌症自覺症狀的可行性？
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Risk Estimation for Additional Cancer Testing 

(REACT)

Qualitative 

study

Feasibility 

study

REACT Healthcare 

professionals

Members of 

public

Cancer survivors (n=4)

Members of public (n=7)

Cancer champions (n=4)

Community pharmacist (n=10)

NHS Health Check staff  (n=5)

Cancer champions (n=4)

Usability

Accessibility & usability

Focus group

‘Think out loud’

• Trial on recruiting from community pharmacists, NHS Health Check staff, health workers

• Collect user experiences collected by online survey after trying the tool

RAECT tool  www.react-manchester.com

Evaluation for users 

https://apps.mhs.manchester.ac.uk/surveys//TakeSurvey.aspx?SurveyID=983I4641

Evaluation for providers (Pharmacists and Cancer Champions)

https://apps.mhs.manchester.ac.uk/surveys//TakeSurvey.aspx?SurveyID=963I3p23
https://www.pharmacy.biz/lloydspharmacy-pilots-cancer-risk-assessment-service-two-manchester-branches/

可行性測試

由誰來推廣（執行）最佳？

https://apps.mhs.manchester.ac.uk/surveys/TakeSurvey.aspx?SurveyID=983I4641
https://apps.mhs.manchester.ac.uk/surveys/TakeSurvey.aspx?SurveyID=963I3p23


Development of complex interventions
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Feasibility & 

piloting

Evaluation

Implementation
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3
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Developing and 

evaluating complex 

intervention

(MRC Guidance) 



Evaluation
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• Evaluation is a process aims to determine value or worth.

• It must be designed to address any questions that stakeholders may 

want answered.

– Assessing effectiveness

– Understanding change process

– Assessing cost effectiveness

在評估的階段，該做些甚麼？

The Health Foundation. Measuring patient experience. London 2013

Process 

measures

Resources 

use measures

Patient and 

carer experience 

measures

Clinical 

outcomes

Balanced 

scoredcard

approach

臨床果效

病患及照護者的經驗

過程

資源使用

該測量什麼？
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Assessing effectiveness and process

PopulationExposure Outcomes

• Cluster randomization

• Stepped wedge designs

• Non-standard and preference (complete cohort) designs

• Randomised consent

• Single-subjects designs

Natural experimentsRandomised trials

• Before and after comparison

• Interrupted time series analysis design

• Comparison with external/national benchmarks

• Control group comparison

• Identify relevant features of context, and how they interact 

with the intervention

• Provide insights into mechanisms of impact

• Explore intervention delivery: was it delivered as intended?

Process evaluation

Effectiveness

評估效益及過程的方法

臨床試驗 自然實驗

評估執行過程



• More recently there has been an increased 

focus on patient stories as a strategy for 

improvement and other methods of eliciting 

patient experience.

• The depth and extent to which these are 

representative of the population varies 

depending on the method.

• Those methods that provide more in-depth 

information can often be more time 

consuming and may not be as generalisable.

18

Assessing patient experiences

Urban & Turner, 2002 Pharmaceutical Journal
Less generalisable

More generalisable

Less descriptive More descriptive

Surveys

Comment cards

Kiosk questions

SMS questions

Online ratings

Public meetings

Focus groups/ panels

Focus groups/ panels

Patient stories

Photovoice

Ward rounds / observations

Complaints and compliments

評估患者經驗的方法

代表（外推）性高

描述性強描述性弱

代表（外推）低



• A service evaluation at the East Lancashire 

Hospital Trust
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Example of evaluation - Impacts of dedicated ward 

based pharmacy team in hospital

http://www.hospitalpharmacyeurope.com/featured-articles/dedicated-ward-pharmacists-make-impact

https://www.pharmaceutical-journal.com/opinion/comment/tearing-down-walls-to-deliver-a-

dedicated-ward-pharmacy-service/20203927.article

Qualitative 

study

Quantitative 

study

DWP
Work-sampling

Time-and-motion techniques

Interviews

Observation

Interrupted time-series analysis

• Staff/healthcare professionals

• Senior management 

• Medicines reconciliation

• Length of stay:

• Readmissions:

• Time of discharge:

• E-discharge letter completion rates

• Pharmacy interventions

【案例三】病房專責藥師的成效？



• Intervention

– Pharmacist telephoned 2 weeks after new Rx for 

chronic illness to discuss medication

• Patients

– Already on >3 medications: >74 or stroke, 

cardiovascular disease, asthma, diabetes, RAs 

• Results: at 1 month follow-up

– Self-reported non-adherence: 8% versus 16% 

(p=0.030) 

– Medication related problems: 23% versus 34% 

(p=0.019)

– Mean total patient costs (NHS): £77.8 versus  

£113.9 (p<0.05)

• The New Medicine Service (NMS) started in October 

2011 and will run until March 2013 with funding of up to 

£55 million in 2011/12 and 2012/13. 
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Hello- it’s the pharmacist calling

-150.00

-100.00

-50.00

0.00

50.00

100.00

-0.25 -0.15 -0.05 0.05 0.15 0.25 

effect size (increased probability of adherence cf control)

D
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fe
re

n
c
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n
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o

s
t/

£

Clifford S, Barber N, Elliott RA, Hartley E, Horne, R. P.W.S. 2006; 28: 165-170

Elliott RA, Clifford S, Barber N, Hartley E, Horne R. P.W.S. 2008; 30: 17-23 

【案例四】評估藥師新藥服務成效



New Medicine Service (MNS)

• NMS provides support by community pharmacists for people with long-term conditions who are newly prescribed a medicine.

• Apply professional discretion where a formulation change occurs. 

• Follows the prescribing of a new medicine for: Asthma or COPD, Diabetes (Type 2), Antiplatelet / Anticoagulant therapy. 

Hypertension

21

https://www.cppe.ac.uk/e-learning/newmedicineservice/story_html5.html

Patient engagement (day 0) Follow up (14-21 days after)Intervention (day 7-14)Informed consent

社區藥局藥師所提供的新藥服務



• Evaluate the impact of the NMS on patient 

medicines-taking behaviour, outcomes, 

and cost-effectiveness from an NHS 

perspective. 

• Explore the operation of the NMS, the 

complexity and nature of resulting 

consultations in terms of patient 

engagement, advice-giving and support. 

• Determine acceptability to stakeholders, 

reasons for success or lack of success, 

feasibility within the service delivery 

environment and generalisability and 

replicability across diseases and settings. 
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New Medicine Services study 社區藥局藥師新藥服務之評估研究



• Pragmatic patient-level parallel randomised 

controlled trial, in 46 community pharmacies in 

England. 

• Patients 1:1 block randomisation stratified by 

drug/disease group within each pharmacy. 

• Six Markov models were developed in TreeAge Pro (TreeAge 

Software Inc, One Bank Street, Williamstown, MA, 01267, USA). 

• The most commonly prescribed medicine within the four NMS 

areas was used to inform a model representative of that disease 

group.
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NMS trial framework and economic model

Markov model*

No ADE

Adherence

No ADE

Adherence

ADE

Patient starting mew 

medicine

NMS

Usual 
practice

ADE

No ADENon-

adherence

ADE

ADE

No ADENon-

adherence

Elliott, et al. PharmacoEconomics (2017) 35:1237–1255
Elliott RA, et al. BMJ Qual Saf 2016;25:747–758. doi:10.1136/bmjqs-2015-004400

Probability and resource use data 

from trial

Probability, resource use and 

utility data from published sources

State 1 State 2

Death

社區藥局藥師新藥服務之評估架構及經濟學模組
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Cost-effectiveness of NMS

Elliott, et al. PharmacoEconomics (2017) 35:1237–1255

社區藥局藥師新藥服務之成本效用



Implications of New Medicine Service study
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評估社區藥局藥師新藥服務之
研究結果及其影響



• A new model of care has been developed by 

North Lincolnshire and Goole in partnership 

with McKesson UK.

• The Lloyd’s Infusion and Injection Clinic was 

first established in November 2018.

• The model has been designed in line with 

recent NHS initiatives including the Five Year 

Forward View and Long-Term Plan both with 

the ambition to reduce the number of visits 

patients make to the hospital setting.

26

Community pharmacy injection treatment services

Treatment 

trajectory

Service users’ 

experiences

Patients’ 

needs & value

• Online focus group 

(AdobeConnect) 

• Interviews service 

designers

• Focus groups of hospital and community service users

【案例五】評估病患對於社區注射治療的經驗及看法



Development of complex interventions
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Implementation
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• Dissemination

• Surveillance and monitoring

• Long term follow-up

– What should we be doing?

– Are we doing it? 

– How can we improve?

在執行的階段，該做些甚麼？

發表結果

執行服務

追蹤及調查

長期評估



Reporting strategies

• Full reporting is 

essential

• Important to include 

a detailed description 

of the intervention 

and the context

• Wide-ranging set of 

guidelines now 

available

29

成果報告
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Implementation is a behavior change problem!

• Considering the COM-B wheel: 

Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing 

behaviour change interventions. Implement Sci. 2011;6:42. Published 2011 Apr 23. doi:10.1186/1748-5908-6-42
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Continuous service improvement cycle

Clinical audit 

cycle

Identifying 

a problem

Defining 

standard / criteria

Collect 

data

Analysis

Implementing 

change

Re-Audit

6

1

5

2

3

4

• Clinical audit for service quality• Kubler Ross Change Curve

Lewis, Angela. Finding a model for managing change [online]. Training & Development, Vol. 39, No. 5, Oct 2012: 6-7. 

Availability:<https://search.informit.com.au/documentSummary;dn=835342976215713;res=IELBUS> ISSN: 1839-8561. [cited 19 Jul 2019].



• Ask research questions that matter to patients, 

practitioners and policy-makers

• Involve stakeholders in planning and 

conducting the research

• Provide evidence in an integrated and graded 

way

• Identify the elements relevant to decision-

making

• Make recommendations as specific as possible

• Take a multifaceted approach

• Exploit opportunities for long-term follow-up

32

Influencing decision makers

4. Individual clinical decision

3. Organisational and sub-

organisational decision

2. System decisions 

e.g. commissioning, 

service reorganisation

1. National / macro level decisions

Allocative Technical

32

影響決策



Re-cap:

The development of complex interventions
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Development

Feasibility & 

piloting

Evaluation

Implementation

1

2

3

4

Developing and 

evaluating complex 

intervention

(MRC Guidance) 

• Why do we evaluate 

the complex pharmacy 

services?

• Why do we need a 

framework to evaluate 

the pharmacist-related 

services?

• What is the UK Medical 

Research Council 

(MRC) complex 

intervention 

framework?

• How does the UK MRC 

framework apply to 

develop and evaluate 

pharmacy services?



Thank you for your listening!
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Correspondent: li-chia.chen@Manchester.ac.uk
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Courses for professionals
Pharmacy and Pharmaceutical Science

Develop your skills at a university world-renowned for ground-breaking research and courses that advance professionals’ specialist skills.

Advanced Specialist Training in Emergency Medicine (PGCert)

Clinical Pharmacy (MSc/PGDip)

Model-Based Drug Development (MSc)

Pharmaceutical Industrial Advanced Training (PIAT) (MSc/PGDip)

Pharmaceutical Technology and Quality Assurance (PTQA) (MSc)

Pharmacology (PhD/ MPhil)

Pharmacy and Pharmaceutical Sciences (PhD/MPhil)

Pharmacy Practice (PhD/MPhil)

Teaching and Learning in Biology, Medicine and Health (PGCert)

https://www.bmh.manchester.ac.uk/pharmacy/study/masters/advanced-specialist-training-emergency-medicine/
https://www.bmh.manchester.ac.uk/pharmacy/study/masters/clinical-pharmacy/
https://www.bmh.manchester.ac.uk/pharmacy/study/masters/model-based-drug-development/
https://www.bmh.manchester.ac.uk/pharmacy/study/masters/piat/
https://www.bmh.manchester.ac.uk/pharmacy/study/masters/pharmaceutical-technology-quality-assurance/
http://www.manchester.ac.uk/study/postgraduate-research/programmes/list/10953/phd-mphil-pharmacology/
http://www.manchester.ac.uk/study/postgraduate-research/programmes/list/11049/phd-mphil-pharmacy-and-pharmaceutical-sciences/
http://www.manchester.ac.uk/study/postgraduate-research/programmes/list/10954/phd-mphil-pharmacy-practice/
https://www.bmh.manchester.ac.uk/pharmacy/study/masters/teaching-learning-biology-medicine-health/


Any question?


