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Epidemiology of medicines in 
the elderly population 

• Prescribing for older people is a challenging process 

• Multiple drug regimens 

• Multi-morbidity 

• Age-associated physiological changes  

  -Pharmacokinetic 

  -Pharmacodynamic 

  -Cognitive impairment 

 

 

 

 



Overview 

• Background & context 

– Medicines utilization 

– Potentially inappropriate prescribing indicators 

• Observational epidemiology PIP 

– National & International comparisons 

– Healthcare utilization 

– Medical practice variation 

• Quality Improvement RCT of PIP 

 



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0-4
yrs

5-11    yrs 12-15 yrs 16-24 yrs 25-34 yrs 35-44 yrs 45-54 yrs 55-64 yrs 65-69 yrs 70-74 yrs 75 & over

P
ro

p
o

rt
io

n
 o

f 
p

e
o

p
le

 p
re

sc
ri

b
e

d
 m

e
d

ic
a

ti
o

n
 

Age group 

2012 
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15+

Primary Care Reimbursement 
Scheme (PCRS) 2002 



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0-4
yrs

5-11    yrs 12-15 yrs 16-24 yrs 25-34 yrs 35-44 yrs 45-54 yrs 55-64 yrs 65-69 yrs 70-74 yrs 75 & over

P
ro

p
o

rt
io

n
 o

f 
p

e
o

p
le

 p
re

sc
ri

b
e

d
 m

e
d

ic
a

ti
o

n
 

Age group 

2002 
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15+

Primary Care Reimbursement 
Scheme (PCRS) 2012 



PCRS- Polypharmacy (≥5 medicines) across 
age category 

Age category Adjusted odds 
ratio 

Lower 95% CI Upper 95% CI 

<5 Years 0.07 0.06 0.08 

5-15 Years 0.09 0.08 0.10 

16-44 Years 1 (reference) _ _ 

45-64 Years 7.01 6.89 7.14 

65+ Years 16.25 15.99 16.52 



PCRS- Polypharmacy (≥5 medicines) over 
time  

Year Adjusted odds 
ratio 

Lower 95% CI Upper 95% CI 

1997 1 (reference) _ _ 

2002 2.02 1.98 2.05 

2007 3.32 3.26 3.37 

2012 3.82 3.76 3.88 
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• Appropriate prescribing- “Maximise efficacy and safety, 
minimise cost, and respect patient’s preferences” 

• Inappropriate medications  

 - Unclear indication 

 - Increased risk of adverse events 

 - Not cost effective 

• Measuring inappropriate prescribing 

 -Process or outcome measures  

 -Implicit (judgment based) / Explicit (criterion based) 

 

 

Measuring inappropriate prescribing 



Background 

• Screening Tool of Older Person’s potentially 
inappropriate Prescriptions (STOPP) 

 

– 64 clinically significant criteria 

– Drug-drug and drug-disease interactions 

– Doses and duration 

STOPP 

A. Cardiovascular System 

1. Digoxin at a long-term dose > 125μg/day with impaired renal 
function∗(increased risk of toxicity). 

 

2. Loop diuretic for dependent ankle oedema only i.e. no clinical 
signs of heart failure (no evidence of efficacy, compression 
hosiery usually more appropriate). 



An overview of prescribing 
indicators 



Systematic review PIP indicators 

• Following a ‘systematic literature search’, identified 
46 different tools 

– English and German publications only 

• 36 named older people as target patients 

– 10 did not specify target age group 

– Various settings 

• Consensus methods used in development of 19 tools 

• Over-, under- and mis-prescribing 

 

 

 



No perfect set of indicators 

• The ideal set of indicators- 

– Cover all aspects of appropriateness 

– Be developed using evidence-based methods 

– Show significant relationship between degree of 
appropriateness and clinical outcomes 

– Be applicable not only in research context but in 
health care practice 
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Prevalence of PIP  

• PIP is prevalent in the older population (> 70 years) 

• Republic of Ireland 36% 

• Northern Ireland 34% 

• United Kingdom 29%  

 



Results-PIP prevalence rates RoI  
(n=338,801) 

 

 

 

 

 

 

 

STOPP % n 

ONE PIP 25% 83,959 

TWO PIP 8% 27,392 

> THREE PIP 3% 10,103 

OVERALL PIP 36% 121,454 



5 highest prevalence rates -RoI(n=338,801) 
 STOPP DESCRIPTION PREV  % OR GENDER 

(F vs M) 

OR AGE 

(>75 vs 70-74) 

Gastrointestinal PPI > 8 weeks 

full therapeutic dose (dose 
reduction, discontinuation) 

16.69% 0.80 

(0.78-0.81) 

1.05 

(1.02-1.07) 

Musculoskeletal 

 

NSAID >3M  

(simple analgesics preferable)  

8.76% 1.25 

(1.22-1.28) 

0.78 

(0.76-0.81) 

CNS >1M Long-acting 
benzodiazepines 

(risk of falls, fractures) 

5.22% 1.72 

(1.65- 1.78) 

0.89 

(0.87-0.92) 

Duplicates NSAIDs, SSRIs, Antidep, ACE, 
Loop diuretics, opioids 

(optimisation of 
monotherapy) 

4.78% 1.19 

(1.15-1.23) 

0.74 

(0.71-0.76) 

Cardiovascular Beta-blocker with COPD 

(risk of increased 
bronchospasm) 

2.34% 0.53  

(0.51-0.56) 

0.84 

(0.80-0.89) 

Cahir et al., 2010,: BJCP:69;543-552 



Cost of PIP-RoI 

• Gross cost of PIP for one year (2007) €38,664,640 

 

•  Total expenditure (gross cost, VAT,+pharmacist 
dispensing fee)  €45,631,319 

 

• Total expenditure accounted for 9% of overall 
expenditure on pharmaceuticals in those aged ≥ 70 
years in 2007 



The prevalence of the most common STOPP/START PIP 
indicators across three regions 

 



Association between the number of 
different drug classes (polypharmacy) 
and PIP (STOPP) in 2007 (95% CI)-RoI 
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Healthcare utilisation- 
 hospital visits 
• TILDA participants- 26% reported a hospital visit in 

previous 12 months at baseline interview 

• 1 visit: 12.5%, 2 visits: 7.4%, 3 visits: 2.3%, ≥4 visits: 3.8% 

• Separate multivariate poisson regression models for each 
screening tool adjusting for:  
• Sex (54% female)  

• Age (mean [SD] = 74.8 [6.2] years) 

• SES/education (31% secondary, 17% tertiary) 

• No. of chronic conditions (mean [SD] = 2.4 [1.6]) 

• No. of medicines (mean [SD] = 4.1 [2.9]) 

• Private health insurance status (43%) 

 

 



   

 

 

 

 

Results – hospital visits 

Hospital visits 

Unadjusted IRR (95% CI) Adjusted IRR (95% CI) 

Number of STOPP PIPs 1.35 (1.27-1.44)** 1.24 (1.15-1.35)** 

Sex (female) 0.92 (0.71-1.18) 0.78 (0.61-0.99)* 

Age (in years) 0.99 (0.97-1.02) 0.99 (0.96-1.01) 

Level of education 1.03 (0.88-1.21) 1.08 (0.91-1.28) 

Number of repeat drug classes 1.14 (1.10-1.18)** 1.05 (0.99-1.13) 

Number of chronic conditions 1.25 (1.16-1.36)** 1.12 (0.99-1.27) 

Private health insurance 0.87 (0.68-1.10) 0.89 (0.68-1.16) 



   

 

 

 

 

Results – GP visits 

GP visits 

Unadjusted IRR (95% CI) Adjusted IRR (95% CI) 

Number of STOPP PIPs 1.16 (1.13-1.20)** 1.08 (1.04-1.12)** 

Sex (female) 0.97 (0.87-1.08) 0.90 (0.82-0.99)* 

Age (in years) 1.01 (0.99-1.02) 1.0 (0.99-1.01) 

Level of education 0.91 (0.85-0.98)* 0.96 (0.90-1.03) 

Number of repeat drug classes 1.09 (1.07-1.11)** 1.05 (1.02-1.08)* 

Number of chronic conditions 1.15 (1.10-1.21)** 1.07 (1.0-1.15)* 

Private health insurance 0.82 (0.74-0.90)** 0.87 (0.79-0.95)* 

** p < 0.001      * p < 0.05 
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Impact PIP drugs 

• Overall PIP 42% 

 

• ≥2 PIP drugs  

– Increase risk of ADE adjusted OR 2.21, (95% CI 1.02, 4.83) 

– Reduced QOL, adjusted co-efficient -0.09, (SE 0.02) 

– Increased A&E visits, adjusted IRR1.85 (95% CI 1.32, 2.58) 
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Practice level variation in PIP 

• Is the prevalence of PIP consistent or different 
across practices in RoI? 

 

• Informs design and conduct of an intervention as 
part of an RCT 





PIP practice level variation 

• Unadjusted variation in PIP considerable 

– Median 35% (IQR 30-40%) 

• Adjustment for patient-level factors 

– Proportion PIP varied fourfold (0.5 to 2) at practice level 

– Majority of variation not significant 

• Multi-level regression 

– Number of repeat drugs (>2 v none) 

– Adjusted odds ratio 4.0 (95% CI 3.7, 43) 



Summary PIP indictors 

• High prevalence 

– Between country differences in PIP drug categories 
 

• Impact of PIP 

– Healthcare utilisation, ADEs, HRQOL 
 

• Practice level variation 
 

• Polypharmacy 

– Consistent association with PIP 
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OPTI-SCRIPT study development  

• Guided by UK MRC Framework for design of interventions  

• Development stage: 

– Literature review to identify criteria (e.g. STOPP, Beers, IPET) and 
prevalence studies in Ireland and intervention literature  

– Consensus based methodology and patient case studies with panel 
of experts to determine clinical significance of indicators  

– 34 indicators selected for clinical significant and/or prevalence in 
Irish primary care  

– Intervention components identified  

• Pilot stage:  

– 5 GPs tested the proposed intervention 

 

 



Study design & methodology – 
cluster RCT 

• GPs inclusion criteria: 

• Based in greater Dublin area 

• 80+ patients aged over 70 

• Patients inclusion criteria: 

• Aged 70+ 

• Had PIP as per study list  

 

• Recruited and baseline data collection prior to 
minimisation  



Study overview  

Minimisation  

Intervention 

 - Academic detailing 
with a pharmacist 

-  Medicines review with 
web-based treatment 
algorithms  

- Patient information 
leaflets 

Control  

 - Letter with recruited 
patients and identified 
PIP 

- Continue to provide 
usual care 

 

 

PCRS – National 
Contemporaneous 
comparison   

 - Observational 
comparison to national 
prescribing data 
(376,858 patients, 
2,000+ practices) 



 



OPTI-SCRIPT website 





Study design & methodology – 
cluster RCT 

• Primary outcome measures:  

• Proportion of patients with no PIP 

• Mean PIP per group 

• Data collection baseline & immediate post intervention  

• Between group differences:  

• Random effects logistic regression  

• Cluster mean  

• Random effects poisson regression  



OPTI-SCRIPT RCT results  

• Participants  

• 21 GP practices (32% cluster response rate) 

• 196 patients (37% response rate) 
 

• Minimisation  
 

 

 

 

 

Intervention  Control 

11 practices 
99 patients 

10 practices 
97 patients 



Baseline characteristics  

Characteristic  Intervention Control 

N % N % 

Male  55  55.6  50  51.5 

Mean age 77.1 (SD 4.9) 76.4 (SD 4.8) 

Marital status  

Married  

Widowed  

Single 

  

56 

26 

14 

  

56.6 

26.3 

14.1 

  

51 

32 

10 

  

53.1 

33.3 

10.4 

GMS card holder 88 88.9 95 97.9 

Mean number of repeat 

medications 

10.2 (SD 4.5) 9.5 (SD 4.1) 



0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Calcium channel blocker

Digoxin

Aspirin

Thiazide diuretic with gout

TCA

1st gen antihistamines (>1 week)

Bladder antimuscarinics

Steroid without bisphosphonate

Long-acting benzodiazepines >1 month

NSAIDs

Therapeutic duplicate

PPI at max therapeutic dose >8 weeks

Percent (%) of patients 

Intervention Control



Outcome – Proportion with PIP 

Group  N Number of 
patients with no 
PIP  

% of patients 
with no PIP  

Intervention 99 47 47.5 

Control  97 22 22.7 

Adjusted odds ratio = 0.32 (95% CI 0.15, 0.70; P<0.01)* 
 
*adjusted for gender, age, baseline PIP, number repeat 
medications, GP practice size   



National contemporaneous 
control – PCRS  

• Cahir (2010) prevalence of 36% for 2007 

• Update for intervention period, Sep 2012 – August 
2013 prevalence of 38% 

Crude odds of having no PIP in 
OPTI-SCRIPT intervention 
compared to odds of having no 
PIP in the national comparison 
(PCRS) 

0.4 
(95% CI 0.3, 0.6) 



Results PIP drug classes 

Adjusted odds ratio Lower 95% CI Upper 95% CI 

Maximal dose PPI 0.30 ** 0.14 0.68  

Duplicate drugs 0.83 0.32 2.13  

Long-term 
benzodiazepine 

1.31 0.47 3.68  



Process evaluation – main findings   

• Participants positive about study  

– Barriers identified: GP time, communication, reimbursement 

  

• Revealed intervention not delivered as expected: 

– Patient information leaflets not used at all 

– 1 intervention practice did not complete reviews  

– 2 control practices did alter patient medication 

– 2 intervention practices conducted reviews without patients 

  



OPTI-SCRIPT- summary  

• Developed web-based intervention to target PIP in 
primary care 

• Effective in reducing PIP 

• Effect confined to maximum dose PPIs; no effect 
duplicates or long term benzodiazepines 

• Effect consistent in relation to national comparison 
group 

• Process evaluation gave insight into intervention 
delivery and barriers  



Conclusions 

• Background & context 

– Medicines utilization is international challenge 

• Observational epidemiology PIP 

– High prevalence 

– Increased healthcare utilization, adverse drug events, 
diminished QOL 

– Driven by polypharmacy 

• OPTI-SCRIPT 

– Reduce long acting PPIs 

– Other PIP drugs more challenging 
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