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Introduction

Inhaler technique was shown to be poor within care homes in

Bedfordshire Clinical Commissioning Group (CCG). There was

concern this could adversely affect health outcomes by

increasing morbidity, hospital attendance and mortality. 

Method

All care home staff were invited to workshop sessions for

training on inhaler technique. A pharmacy technician

shadowed medication administration rounds in care homes

across the CCG, observing inhaler administration and care.

Observations were recorded including hospital admissions

and out-of-hours calls for chest infections requiring antibiotics

in the preceding 6 months. The pharmacy technician

educated staff and patients on technique and maintenance

and recommended changes to inhalers when appropriate.

This was repeated three months later. The project ran from

July to March 2015 in phases across the CCG.

Results

Fifty-nine care homes were visited and 191 residents

reviewed, 73% of whom were re-assessed at follow-up.

Compliance with inhaler technique improved from 37% to

79%. The self-administration of inhalers reduced by a third

after patient assessment. The proportion of those prescribed

a metered dose inhaler who used and maintained a spacer

device correctly improved from 10% to 50%. Changes were

made to drug, device, or dose of 9% of inhalers. 17% of

inhalers were stopped. Respiratory hospital admissions

reduced from 16% to 6%. Antibiotics for respiratory

indications reduced from 80% to 35%. 

Conclusion

A time investment made by a care home pharmacy technician

in observing inhaler administration in care homes and

undertaking training led to an improvement in inhaler

technique and a significant reduction in hospital admissions

and antibiotics for respiratory exacerbations. 

Keywords: asthma, COPD, respiratory, pharmacy technician,

antibiotics, hospital admissions. 

Introduction       

Inhaler technique has long been

recognised as a problem area and

studies have shown that healthcare

professionals (doctors, nurses and

pharmacists) often have insufficient

knowledge of accurate inhaler

technique.1 The potential consequences of

under-treatment and poor management

of asthma or Chronic Obstructive

Pulmonary Disease (COPD), and the

subsequent increase in symptoms and

sleep disturbance, are an increase in

exacerbation rate and death.2 From a

healthcare perspective this results in

increased hospital admissions, increased

GP visits and out-of-hours calls, and

increased use of medications such as

steroids and antibiotics. This is of

particular concern in vulnerable patient

groups such as care home residents as

they often have complex co-morbidities

and are less able to access support such

as community pharmacy. Poor

management of their condition can lead

to increased breathlessness, which can

result in reduced mobility and

socialisation and decrease the quality of

life.3 Immobility can increase the risk of

pressure sores. A reduced inclination to

eat properly may result in further

deterioration in health. 

One of the localities within

Bedfordshire CCG commissions a

multidisciplinary complex care team to

support residents of care homes. During

2011-12, this team made repeated

interventions to correct poor inhaler

technique within care homes. The issues

identified were multiple and they found
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that carers trained to administer

medication were not providing support

for their residents and often did not

understand how the devices work or

the consequences of poor technique.

Additionally, the carers were working

in stressful environments and staffing

levels did not allow time to ensure that

the use of the inhaler was optimised. For

patients who self-medicated, no-one

was monitoring their compliance and it

was rare to find GP practices sending

nurses to care homes to carry out full

asthma/COPD reviews in which technique

was tested. Care home staff were also

seen as having a poor understanding of

the need to appropriately maintain spacer

devices, including regular cleaning and

replacement. Spacer devices were not

commonly used and it was not

uncommon to find that they were shared

between several residents.

It was therefore recognised that the

appropriate use of inhalers was an

important area to address in order to

improve patient health outcomes. As a

result, Bedfordshire CCG medicines

management team (MMT) developed a

care home project that involved utilising a

pharmacy technician across the CCG. 

Although the work was completed

in 2015, staff changes and the

prioritisation of new projects resulted

in delay in writing up the work for

publication. However, the current

Medicines Optimisation in Care Homes

(MOCH) programme4 is recognising the

benefits of pharmacists and pharmacy

technicians and developing their roles in

care homes. Additionally, the ‘Taskforce

for Lung Health’ five year plan recognises

the importance of pharmacists in

community pharmacies, GP practices

and consultant positions.5 It is therefore

important to recognise what can be

achieved by pharmacy teams and build

on previous projects.

Project aims        

The objective of the project was to

provide education and training to

patients and care home staff on the

appropriate use of inhalers and spacer

devices (including compliance, technique,

cleaning and maintenance) to improve

efficacy and safety. The aim of the

improved use of inhalers was to reduce

exacerbations, chest infections, hospital

admissions and antibiotic use. It was

considered that, in some instances,

improved drug delivery through improved

technique may lead to a step down in

inhaled steroid dose.  

The overall aims were to improve

patient quality of life and potentially

reduce deterioration in health. 

Method   

Initially, the MMT organised workshop

training sessions across the CCG for care

home staff to discuss issues of poor

inhaler compliance and demonstrate

spacer devices. All care homes were

invited to send staff to receive training.

The workshops were sponsored by Trudell

Medical International in line with the

MMT agenda, and they also provided the

spacer devices. The spacer device

provided was the AeroChamber Plus*

Flow-Vu* anti-static valved holding

chamber (VHC) which was in the process

of testing following re-design of

AeroChamber Plus* VHC device. The

AeroChamber Plus* Flow-Vu* is made

from an anti-static plastic and is

compatible with a range of MDIs. It was

used for the project in preference to

AeroChamber Plus* VHC as it has the

addition of Flow-Vu® inspiratory flow

indicator that helps to confirm correct

usage. The AeroChamber Plus* Flow-Vu*

Anti-Static VHC became available in the

UK on prescription in November 2017. 

Following the training, a plan of work

was developed to utilise the pharmacy

technician within the MMT to visit each

home and work with the residents and staff

to optimise inhaler technique and introduce

a spacer for all metered dose inhaler (MDI)

users. The project ran from July 2012 to

March 2015 with a staggered approach

across the five localities within the CCG.

The pharmacy technician arranged to

visit care homes during the morning

medication administration round to

observe the patients using their inhalers.

Recorded observations and clinical

information included the inhaler type in

use, recent changes in dose, assessment

of how the inhaler was being used,

spacer device usage and cleaning. After

initial observation and assessment of

technique, recommendations were made

to residents and carers to improve

technique. Care plans were reviewed

to record out-of-hours and hospital

admissions, chest infections and antibiotic

use in the preceding six months. 

For all MDIs a spacer device was given

and personalised counselling on correct

technique was discussed for each

individual. Residents with capacity were

shown how to use the spacer device with

the MDI inhalers and had a discussion

explaining the wider benefits of

appropriate use. Care home staff were

trained on the benefits of using a spacer

device with MDIs and the appropriate

cleaning and maintenance of spacers.  

For other devices, training was given

on optimal inhaler technique or a change

to a more appropriate device was

recommended. 

For all devices care home staff were

trained to support and monitor residents

in using their inhalers. Self-administration

of inhalers was promoted to support

independence where appropriate;

however, negotiation with residents was

important to encourage them to

recognise their limitations. Where

necessary, recommendations for

assistance from carers or alternative

devices were made. This was positively

negotiated with the patients where it was

recognised that they actually did need

help to maximise effectiveness.

Following assessment, suggested

changes in inhaler use or management

were communicated to GPs using a

standard letter. All interventions were

recorded in care plans and carers were

involved as much as possible.  
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Follow-up visits were carried out 3-6

months later to re-assess inhaler use

following intervention and to record

actioned outcomes.

The objective of the project was to

improve inhaler use, not inhaler

prescribing, therefore indication and

dosage were not recorded. 

Results   

Across the CCG, 59 care homes were

visited and 191 residents reviewed, 73%

of whom were re-assessed at follow-up.

Fifty-one residents were lost to follow-up

due to death or moving out of the care

home. Of those who died prior to follow-

up, 25 were still prescribed inhalers at

time of death.    

A breakdown of the inhalers used is

shown in Table 1.

Table 2 summarises overall results with

regard to inhaler use. 

The difference between baseline and

follow-up for the number of respiratory

admissions and the number of antibiotics

used for respiratory indications is shown

in Table 3.

Observation of the 21% of residents

self-administering their medication led to

identification of those where it was no

longer appropriate. Where necessary the

responsibility for administration was

transferred to care home staff, which

resulted in the proportion of residents

self-administering their inhalers being

reduced by a third.

The proportion of inhalers used

correctly improved from 37% at baseline

to 79% at follow-up. The proportion of

those prescribed an MDI who used and

maintained a spacer device correctly

improved from 10% at baseline to 50%

at follow-up (Chart 1).

Category 

Short acting beta-agonists (SABA)

Short acting antimuscarinics (SAMA)

Long acting beta-agonists (LABA)

Long acting antimuscarinics (LAMA)

Inhaled corticosteroids (ICS)

Combination ICS/LABAs

Drug

Salbutamol

Terbutaline

Ipratropium

Salmeterol

Tiotropium

Beclometasone

Fluticasone

Beclometasone/formoterol

Fluticasone/salmeterol

Budesonide/formoterol

Inhaler

Salbutamol 100mcg MDI

Salamol 100mcg MDI

Salbutamol 100mcg Evohaler

Auromir Autohaler 100mcg

Salamol Easi-Breathe 100mcg

Bricanyl Turbohaler 500mcg

Ipratropium MDI 20mcg

Atrovent MDI 20mcg

Salmeterol MDI 25mcg

Salmeterol DPI 50mcg

Spiriva Handihaler 18mcg

Spiriva Respimat 2.5mcg

Beclometasone MDI 100mcg

Beclometasone MDI 200mcg

Clenil 50mcg

Clenil 100mcg

Clenil 200mcg

Clenil 250mcg

Qvar Autohaler 50mcg

Qvar Autohaler100mcg

Fluticasone MDI 125mcg

Fluticasone MDI 250mcg

Fostair 100/6

Seretide 50 Evohaler

Seretide 125 Evohaler

Seretide 250 Evohaler

Seretide 250 Accuhaler

Seretide 500 Accuhaler

Symbicort Turbohaler 200/6

Number

102

3

9

1

2

1

1

8

3

1

39

2

1

1

3

22

2

2

2

2

1

1

5

17

26

19

9

11

10

Table 1: Breakdown of the inhalers prescribed
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Subjectively, it was observed that

there were improvements in the well-

being of residents post-intervention.

Improvements were seen in mobility due

to decreased breathlessness, mood,

engagement in activities, and appetite. As

these were not measured outcomes these

improvements were identified through

discussion and observation or notes in

care plans but were not quantified. 

At follow-up, the interventions

actioned by GPs were reviewed. This

resulted in the cessation of 17% of

inhalers, predominantly salbutamol

(14%), and changes in a further 9% of

inhalers, including change in drug, device,

or dose. As the aims of the project were to

reduce morbidity the cost reductions were

not quantified. The interventions that the

GP did not action were not followed up

further due to time constraints.

The outcome measures were assessed

in terms of hospital admissions for chest

related issues and numbers of out-of-

hours visits for antibiotic courses.

Respiratory hospital admissions reduced

from 5 per month at baseline to 3 per

month at follow-up; however, the

numbers involved were too small for

robust statistical analysis. Out-of-hours

visits that resulted in antibiotics for

respiratory indications reduced from 25

per month at baseline to 16 per month at

follow-up. 

The out-of-hours visits resulting in

antibiotic prescriptions were further

analysed (Chart 2). The patients who did

not complete the follow-up were

excluded and ‘before’ and ‘after’ data

were compared for the completing

cohort only. This showed a 63%

reduction in antibiotic prescriptions. This

result was analysed using Minitab and a

one-sided paired T-test showed a

significant reduction in antibiotic

prescribing (p=0.01) for the cohort.

These improvements were seen across

all groups including the cohort of 15

residents who had previously been using

AeroChamber Plus* spacer with their

MDIs. This group also received the

combination of staff training, device

counselling and the change of spacer to

AeroChamber Plus* Flow-Vu* spacer. The

number of hospital admissions for

respiratory conditions in this cohort

reduced from five at baseline to zero at

follow-up and the number of out-of-ours

calls for antibiotics reduced from 30 at

baseline to four at follow-up.

Discussion       

Despite evidence not consistently

demonstrating that poor inhaler

technique has a significant impact on

clinical effectiveness,6 the improvement in

inhaler use across Bedfordshire CCG led

to a reduction in hospital admissions and

a significant reduction in out-of-hours

attendances prescribing antibiotics for

respiratory exacerbations.  

The increased awareness of staff to
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Parameter 

Care homes visited

Residents reviewed on inhalers 

Deceased residents (still prescribed inhalers at end of life)

Residents self-medicating

Number of inhalers (all devices)

Number of inhalers used correctly   

Number of MDIs

Number of MDIs where the resident was using a chamber device correctly (including cleaning)

Number of inhalers stopped

Number of residents prescribed a steroid device                        

Number of residents prescribed oxygen with inhalers

Number of inhalers devices/doses/drug changed

Baseline

59

191

n/a

40 (21%)

315

117 (37%)

250 (79%)

26 (10%)

n/a

128 (41%)

6 (3%)

n/a

Follow-up

n/a

140 (73%)

25

20 (14%)

225

148 (79%)

176 (78%)

88 (50%)

38 (17%)

99 (44%)

2 (1%)

20 (9%)

Table 2: Summary of overall results - inhalers

Intervention 

Respiratory hospital admissions

Antibiotics for respiratory indications

Baseline

Preceding Average 
6 months per month

30 (16%) 5

152 (80%) 25

Follow-up

Preceding Average 
3 months per month

9 (6%) 3

49 (35%) 16

Table 3: Summary of results – respiratory interventions
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the needs of residents using inhalers were

maintained at the follow-up visits and

resulted in a demonstrable improvement

in inhaler technique and reduction in

exacerbation rate.  

The improvement in inhaler technique

showed an improved knowledge of

procedure for use and maintenance,

improvements in compliance through

observation and discussion, and

improvements in carer involvement in

monitoring and assisting of residents

through checks and observation. These

improvements translated into an

improvement in respiratory disease

control as evidenced by the reduction in

clinical intervention for exacerbations.

It was questioned whether the

reduction in exacerbation rate and

antibiotic usage could be seasonal.

However, the initial visits were done at

various intervals over a two year period

across the five localities. The follow-up

visits were also at different seasonal

points within the year for each of the five

localities; there was not, therefore,

considered to be a seasonal influence.

The subjective improvements in the

well-being of residents (such as mobility,

mood, engagement in activities and

appetite) were not quantified. Accredited

symptom and quality of life scoring such

as COPD Assessment Test (CAT)7 or the

St Georges Respiratory Questionnaire

(SGRQ)8 are not appropriate to care

home patients whose mobility and life

style do not fit with the questions. This

limits the objective measurement of

improvements in quality of life for this

patient group.

There were a number of challenges in

conducting the project with the care

homes, GP practices, and patients. Issues

with the care homes primarily involved

access at the appropriate times. The care

home pharmacy technician had to attend

the homes during the medication round,

which was often difficult, and there were

also issues with levels of engagement of

the staff and accessibility to staff for

training due to shift patterns, staffing

levels, and staff turnover. The new

workstreams giving care homes access to

pharmacy technicians4 would assist in

resolving these issues by integrating the

pharmacy technician into the care home

team and providing support on an

ongoing basis.

As the interventions were time

consuming and only one morning drug

round per day could be attended, the

timescale needed for completion of the

project was lengthy. This was

compounded by the identification of other

issues within the home that required the

attention of the care home pharmacy

technician for resolution but that were

outside the scope of the project. It was

also important to take time to assist in

developing good communication between

staff within the home to ensure residents’

needs were met and to work with more

challenging residents with dementia or

mental health issues to develop trust to

improve compliance.

0.4

0.2

0
Antibiotics for chest (average per month)

Baseline Re-audit

Chart 2: Out-of-hours visits resulting in an antibiotic prescription

100

80

60

40

20

0
Compliant with technique Correct use of chamber

Baseline Re-audit

Chart 1: Inhaler technique improvements
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“. . . pharmacy technicians can be employed to work with
care homes and, as part of their role, provide on-going
assessment of new residents with inhalers . . .”

It has been demonstrated that the

most effective way to communicate

recommended medication changes to GP

is face-to-face.9 Communications with GP

practices for this project were via letter

and there was subsequently a high

number of interventions that GPs did not

action. There has been a recognised

reluctance to reduce prescribing at end of

life10 and it was seen that inhalers were

continued until death despite the ongoing

benefit of inhaler use not being evident.  

There was a significant reduction in

clinical interventions for respiratory

exacerbations following the review of

inhalers and training delivery. Hospital

admissions reduced and out-of-hours

visits resulting in an antibiotic prescription

reduced by almost two thirds. This

reduction in morbidity will potentially

contribute to an improved patient quality

of life. In addition, this represents

savings in clinician time and cost savings

in reduced hospital bed days and

prescribing. These additional savings were

not quantified in this project and further

research would be needed to quantify the

long-term benefits of these interventions.

The positive results were distributed to

care homes to demonstrate the benefits

to patients of good inhaler technique

and encourage ongoing improvement.

However, it has been identified that care

homes have a high staff turnover and,

due to this, the investment put into

training may be lost in the medium term.

To assist with this the homes were

supplied with summary sheets showing

inhaler technique and how to use/maintain

a spacer. These are double-sided and can

be laminated and kept with drug trolleys

to aid medication administration.

The project won two awards at the

PrescQIPP Innovation Awards 2013 in the

categories Frail Elderly, and Best Overall

Project.

It is now time to question how the

outcomes of this work can be sustained.

As a commissioning organisation, it is

clearly not possible to maintain continuous

support in the constantly changing

environment of a care home. However,

NHS England has recognised the

importance of pharmacy intervention in

this vulnerable population with their

MOCH programme.4 With the funding

available through this programme,

pharmacy technicians can be employed

to work with care homes and, as part of

their role, provide on-going assessment

of new residents with inhalers, ensuring

that they use a spacer device for MDIs

and checking their technique. 

Conclusion        

A time investment made by a care home

pharmacy technician in observing care

home staff administering inhalers and

training them on appropriate technique

and inhaler/spacer care led to an

improvement in inhaler technique and a

significant reduction in hospital

admissions and antibiotics for respiratory

exacerbations. This could lead to improved

patient quality of life and cost savings in

both primary and secondary care. 
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