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There is controversy over the effect of differing positions on LF and RMS measurement values. 
Some report a reduction in MIP, MEP and FVC in recumbent positions such as side lying (SL) 
compared to US in health (Ogiwara and Miyachi, 2002) yet others report opposing findings 
(Kera and Maruyama, 2001). PCF measurement, used clinically to monitor cough efficacy, lacks 
investigation in relation to posture.

The measurement of LF and RMS in differing body positions is underreported and inconsistent. 
Further investigation in healthy subjects could help inform future studies in other respiratory 
conditions such as cystic fibrosis (CF) where postural drainage is commonly adopted as part 
of airways clearance techniques (CF Trust, 2011; Bott et al, 2009). This study may also guide 
practice as to the optimal body position for FET and cough.

Aims 
The aim of this study was to determine if FVC, PCF, MEP and MIP measurements are influenced 
by three different positions: US, FLS and RSL in healthy subjects.

Methods
An experimental prospective same-subject cross-over design was used which recruited a con-
venience sample of 20 healthy undergraduate physiotherapy students. A health questionnaire 
excluded respiratory conditions, cardiovascular conditions, recent facial, thoracic or abdominal 
surgery and current smokers (Miller et al, 2005a). The School of Healthcare Sciences Research 
Ethics Committee, Cardiff University granted approval of the study in August 2015. The data 
were collected by eight undergraduate physiotherapy students. The study method is illustrated 
in Figure 1. 

Figure 1: Study Design.
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Each subject performed four respiratory manoeuvres ordered as: FVC, the gas volume forcibly 
exhaled following full inspiration (Miller et al, 2005b); PCF, the maximum velocity of expiratory 
airflow generated during a cough after glottis opening (Toussaint et al, 2009); MEP, the maximum 
expiratory static pressure generated at the mouth and MIP, the maximum inspiratory static 
pressure generated at the mouth (ATS/ERS, 2002). PCF was measured by modifying the peak 
expiratory flow (PEF) manoeuvre (Bott et al, 2009) so a strong cough was performed subsequent 
to full inspiration. This reflects clinical pragmatic measurement and physiotherapy guidelines 
(Bott et al, 2009). Each manoeuvre was performed in three positions which were standardised 
by goniometry and bespoke photographs:

1. FLS: chair sitting with elbows on a lap-pillow, feet flat on the floor, 90°at ankles and knees 
and 45° hip flexion. 

2. US: chair sitting with a small back rest, feet on the floor and 90°hip, knee and ankle flexion.
3. RSL: RSL on a plinth with one head-supporting pillow and one pillow stabilising 45°right hip 

flexion. 

All possible combinations of the ordering of these body positions were listed on slips of paper 
numbered between 1 and 6 (Table 1) which were then placed in a non-transparent bag. Each 
subject took one slip from the bag which was not replaced until the bag was empty. 

Randomisation
Option

First
Position

Second
position

Third
Position

1 RSL FLS US

2 FLS RSL US

3 US FLS RSL

4 FLS US RSL

5 RSL US FLS

6 US RSL FLS

Key: RSL: right side lying, FLS:forward lean sitting, US: upright sitting.

Table 1: Randomisation of Body Position Orders.

A set script and video detailing each respiratory manoeuvre was shown prior to testing. A port-
able electronic spirometer measured FVC and PCF which has accuracy levels conforming to ATS 
recommendations (Micro Medical MicroLab CareFusion, Kent, UK 2009). A portable electronic 
mouth pressure device measured MEP and MIP (Micro Medical Respiratory Pressure Meter, 
MicroRPM, CareFusion, Kent, UK) which demonstrates good reliability and validity (Dimitriadis 
et al, 2011). 

Each respiratory manoeuvre was repeated three times with the highest acceptable measure-
ment recorded providing the two largest measurements were within 0.150 L/s for FVC, 0.67L/s 
for PCF (Miller et al, 2005b) and 20% for MIP and MEP (ATS/ERS, 2002) of each other. Unac-
ceptable measurements were those interrupted by: artefact such as cough (except PCF) or air 
leakage. Each respiratory manoeuvre type was completed in all three body positions before 
repeating the procedure with the next manoeuvre type. A two-minute rest was allowed after 
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each completed manoeuvre type curbing carry-over effects, fatigue and dizziness (Miller et al, 
2005a). Thirty seconds was permitted between body positions.

Respiratory manoeuvre performance followed recommendations (Bott et al, 2009; Miller et 
al, 2005b; ATS/ERS, 2002); FVC: subjects inhaled to total lung capacity (TLC) then exhaled as 
forcibly as able for at least six seconds, PCF: subjects inhaled to TLC then performed a strong 
cough into the mouthpiece, MIP: subjects slowly exhaled to residual volume then inhaled for-
cibly, sustaining the pressure for at least two seconds, MEP: subjects slowly inhaled to TLC then 
exhaled forcibly, sustaining the pressure for at least two seconds. A good lip-seal, nose clip and 
cheek support was encouraged to prevent air or pressure loss. Subjects were required to avoid 
caffeine and food for two hours before testing and loose clothing was worn.

The pooled raw data were analysed using SPSS for IBM (version 20.0). The Kolmogorov-Smirnov 
test was applied to the data to assess for normal distribution. Mauchley’s test was used to assess 
for homogeneity of variance in the scores over time. Statistical significance was set at p≤0.05. 
A post hoc analysis of achieved statistical power was attained using G*Power which calculated 
the effect size from the ANOVA output for PCF.

Results 
Twenty subjects completed the study. Table 2 shows population demographics. 

Age (years) Height (m) Weight (kg) BMI (Kg/m2)

Range 19-38 1.56 - 1.90 50.4 - 111.20 20.44 - 31.80

Mean 22.10 1.7011 70.81 24.24

SD 4.644 0.07795 15.95 3.542

Table 2: Demographics of Study Population (n = 20 Female = 14).

FVC 

Body position significantly affected FVC across positions (F=6.604, 2 df, p=0.05) with values 
higher in US than RSL (mean difference 0.237L/m, p<0.001). There was no statistically significant 
difference between US and FLS (mean difference -0.015L/m, p=1.0).

PCF

Body position significantly affected PCF across positions (F=80.052, 2df, p<0.01) with values 
higher in FLS than US (mean difference-1.219 L/min, p<0.01) and FLS than RSL (mean differ-
ence-1.479 L/min, p<0.01). There was no statistically significant difference between US and RSL.

MIP

Body position significantly affected MIP across positions (F=6.064, 2df, p=0.05) with higher val-
ues between US and RSL (mean difference 6.8cmH20) but not US and FLS (mean difference 2.30 
cmH20; p=0.363) or RSL and FLS (mean difference -4.50cmH20; p=0.184).

MEP

No statistical difference was found between body position and MEP (F=1.209, 2df, p=0.310).
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Table 3 shows the mean values for the respiratory measurements in each body position.

Post hoc analysis of achieved statistical power was 0.99.

Difference in Body Position (mean [95%CI]) Significant difference  p<0.05

Respiratory 
Manoeuvre 

US-RSL 
mean 
difference

p [95% CI] US-FLS mean 
difference

p [95%CI] RSL-FLS 
mean 
difference

p [95%CI]

PCF (L/Min) 0.259 p = 0.071
[-0.018 to 0.537]

-1.219 p < 0.01
[-1.560 to -0.878]

-1.479 p < 0.01
[-1.837 to -1.120]

FVC (L) 0.237 p <0.001
[0.124 to 350]

-0.015 p =1.0
[-0.146 to 0.116]

-0.252 p < 0.001
[-0.356 to -0.148]

MIP (cmH20) 6.8 p =0.016
[1.101 to 12.499]

2.3 p = 0.363
[-1.418 to 6.018]

-4.5 p =0.184
[-10.439 to 1.439]

MEP (cmH20) 4.7 p =0.420
[-3.310 to 
12.710]

3.75 p=0.718
[-4.354 to 11.854]

-0.95 p =1.000
[-9.966 to 8.066]

Table 3: Mean difference for Respiratory Measurements in Body Positions.

Discussion
Our findings show that in healthy subjects, body position significantly affects FVC, PCF and MIP 
with upright postures achieving greater values. Mean values recorded for FVC and MIP were 
highest in US whilst PCF was highest in FLS. Position did not significantly affect MEP.

Others partially support these findings. Costa et al (2014) reported statistically significant in-
creases in MIP and MEP in US compared with recumbence. The most reclined posture investi-
gated was supine not RSL, as completed in this study, though equivalent RMS has been found 
between these positions (Tsubaki et al, 2009). In SL, MIP may be curbed by reduced thoracic 
expansion from body weight compression (Ogiwara and Miyachi, 2002) and plinth restriction 
(Badr et al, 2002), counteracting benefits of a more elongated dependent hemidiaphragm from 
forward displacement of the abdominal viscera (Gianinis et al, 2013). 

Superior RMS in upright over reclined postures is anticipated. In US, augmented inspiratory 
accessory muscle activation, improved diaphragmatic mechanical advantage and excursion 
(Ogiwara and Miyachi, 2002) culminate in higher inspiratory lung volumes leading to enhanced 
lung elastic recoil and favourable abdominal muscle length-tension relationships (McCool, 2006). 
Costa et al’s (2014) differing MEP findings may relate to fewer overall expiratory manoeuvres or 
an undefined US posture. Our study used a small-backed chair and 90° hip flexion (HF) for US. 
Unsupported sitting may compromise the expiratory function of the abdominal muscles as their 
postural role increases (Griffiths and McConnell, 2012); conversely spinal flexion from slouching 
could disadvantage respiratory muscle length-tension relationships and limit diaphragmatic de-
scent due to cephalad compression from the abdominal contents (Ogiwara and Miyachi, 2002). 
However, full-backed chair support may limit dorsal thoracic expansion and thus inspiratory 
volumes (Badr et al, 2002). Further investigation is needed to clarify the most favourable US 
variables.



110 Journal of ACPRC, Volume 49 | 2017 → Go to contents page

Similar results for PEF have been found between long-sitting and RSL in 20 stable CF patients 
(Elkins et al, 2005), though familiarity with expiratory manoeuvres in multiple postures (Badr et 
al, 2002), airway obstruction (Elkins et al, 2005) and use of PEF not PCF need consideration. Yet 
similar findings between health and chronic airflow limitation are reported (Badr et al, 2002) 
advocating upright postures for LFTs, FET and cough, and interchangeable recommendations 
between healthy and diseased groups. However, the older samples in these studies challenge 
comparisons with our findings as age reduces RMS and RF. In recumbence PEF reduction is 
linked to raised intrathoracic pressure from postural trunk muscle activation causing airway 
compression and reduced airflow (McCool, 2006), a factor exerting less impact on static mouth 
pressures such as MEP (Griffiths and McConnell, 2012) as seen in our study.

Other studies contradict our results. Tsubaki et al (2009) found no significant difference in MIP, 
FVC or PEF across US, left 45°rotative prone and supine in 15 females. The authors surmise that 
in health and youth, position has negligible lung volume or respiratory muscle length-tension 
relationship effects. Ogiwara and Miyachi (2002) report similar RMS findings across postures 
from US to supine in 20 physiotherapy students, but a trend towards lower recumbent values 
lead the authors to advocate respiratory muscle training in upright postures, especially in the 
respiratory-compromised where posture may have more profound effects. Practice tests, gender 
homogeneity and SL position differences may explain their disparate findings. Both studies used 
an anteriorly-displaced supported trunk with bilateral 45° or 90°HF. This elongates the depend-
ent diaphragm and abdominal muscles perhaps enhancing RMS (Badr et al, 2002) but could 
hinder abdominal or diaphragm excursion via the bed and HF (Badr et al, 2002; Ogiwara and 
Miyachi, 2002). Our study relied on a neutral right and 45°left hip angle for stability. Clinically, 
judicious trunk support with an extended lower hip for FET is advised, especially for fatigued, 
weakened patients with compromised strength. 

In the literature FLS is seldom considered. We found FVC and PCF significantly higher in FLS 
than RSL and US respectively. In FLS, increased intraabdominal pressure causes greater anterior 
diaphragmatic curvature thus improving inspiratory volumes and hence elastic lung recoil (Kera 
and Maruyama, 2005). Additionally, external oblique activity is significantly higher in FLS (Kera 
and Maruyama, 2005). Our study used 45°HF as more acute angles could restrict abdominal 
excursion. However, Griffiths and McConnell (2012) found no difference in RMS or RF between 
FLS and US in 16 young rowers with 70°HF. Standardisation of starting lung volumes, high fitness 
levels, familiarity with the FLS position and uncertainty regarding arm positioning limits com-
parisons with our study. The current study fixed elbows on a lap pillow. Arm-bracing supports 
the upper thorax relieving the abdominals of postural co-contraction thereby increasing their 
length-tension and respiratory function (Kera and Maruyama, 2001). It promotes pectoralis ma-
jor’s accessory respiratory function as its postural role diminishes (Kera and Maruyama, 2005). 
Hojat and Mahdi (2011) advocate higher arm-fixing, reporting better PEF in FLS (with 35°HF and 
forearm-bracing on a desk) over US in 20 adolescents. Clinically, patients may choose arm-fixing 
postures such as high-sill or low-lap positions during expectoration. Further studies exploring 
the optimal hip angle are indicated. It is recommended that the easy transition from US to FLS 
is made for coughing and that FET is performed in FLS over RSL if feasible. 

Study Limitations 
This study recruited a non-randomised small, female-dominated healthy sample whose 
data were collected by multiple researchers. Rigorous measures were taken to optimise 
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standardisation of the methods carried out by each researcher so that all measurements were 
taken in the same setting and with the same tools and instruction. Each subject was required to 
perform a total of 36 respiratory measurements during data collection which could have led to 
fatigue although rests were incorporated and practice tests eliminated to minimise this.

Pooling of data potentially leads to an enhanced statistical power. A power calculation was not 
performed but the sample size reflects that used in a similar study (Tsubaki et al, 2009) and post 
hoc analysis of achieved statistical power was attained using G*Power. Subjects were not blinded 
to their digital measurement values, allowing feedback to potentially modify their effort. 

Conclusion
Body positioning had a statistically significant influence on FVC, PCF and MIP but not MEP in 
healthy subjects. This study found FLS as the optimal position to obtain higher PCF measure-
ments, whereas US promotes higher FVC measurements. It also found MEP measurements can 
be recorded in US, FLS or RSL with similar results. With the measures of FVC, PCF, MIP and MEP 
being determinants of cough and FET efficacy, these findings support the clinical practice of 
using body position therapeutically to aid sputum expectoration. This study also reiterates the 
importance of body position being considered, and also accurately documented, when taking 
baseline or ongoing measurements that may be used to inform the initiation or continuation of 
cough augmentation devices and techniques.

The authors recommend further research on this topic involving larger, more diverse healthy 
populations and pulmonary disorders such as CF where modified postural drainage is utilised.

Key Points
In healthy subjects:

• FLS is the optimal position for PCF and coughing manoeuvres over US and RSL 
• US is the optimal position for FVC and FET manoeuvres over FLS and RSL
• MEP can be performed with equal validity in FLS, US or RSL
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A service evaluation of tracheosotomy care and 
documentation pre and post implementation of a 
tracheostomy care pathway in a district general hospital
Biggs SE and Bazylkiewicz-Coates J

Introduction
Historically, tracheostomy has been used in cases of upper airway obstruction to maintain a pat-
ent airway and to avoid laryngeal complications associated with prolonged tracheal intubation 
(Intensive Care Society (ICS), 2008). In order to improve patient comfort and facilitate weaning 
from mechanical ventilation, the number of temporary tracheostomies has increased in recent 
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Purpose
People with a tracheostomy often have complex needs 
and the management of these artificial airways depend 
on staff with appropriate knowledge and skills to ensure 
patient safety. 

A service evaluation was undertaken in a district general 
hospital in the UK without an established tracheostomy 
team to assess adherence to the South East Wales Critical 
Care Network (SEWCCN) Tracheostomy guidelines (2009). 
Interventions were evaluated using the SEWCCN guide-
lines as a standard across critical care and acute inpatient 
wards, followed by the implementation of the SEWCCN 
tracheostomy care pathway and bed head signs as rec-
ommended by the National Tracheostomy Safety Project 
(NTSP).

Aim
To review the impact of implementing the SEWCCN tracheostomy care pathway and NTSP 
bed head signs on tracheostomy care and its documentation.

Results
The results showed that at baseline there was poor compliance with the SEWCCN guidelines 
in most clinical areas. The re-evaluation following use of the SEWCCN daily care pathway 
showed improved compliance across most areas and a reduction in compliance in an area 
which had not continued using the pathway.

Conclusion
The service evaluation demonstrated that using a tracheostomy daily care plan led to in-
creased compliance with standards of care and documentation. Significant improvements 
remain to be achieved to comply with current standards.

mailto:Sara.biggs%40wales.nhs.uk?subject=
mailto:Sara.biggs%40wales.nhs.uk?subject=
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years particularly within a critical care environment (National Confidential Enquiry into Patient 
Outcome and Death (NCEPOD), 2014). 

The UK National Patient Safety Agency (NPSA) (2005-2007) collected data from 150 Trusts which 
showed that 53/1085 (5%) of airway incidents reported related to tracheostomies. To address 
some of the potential complications of an altered airway, the South East Wales Critical Care Net-
work (SEWCCN) produced tracheostomy guidelines (2009) based on the ICS and NPSA guidelines 
to ensure that a consistent approach to care is followed in the management of tracheostomy 
patients.

The 4th National Audit Project of the Royal College of Anaesthetists and the Difficult Airway 
Society (NAP4, 2011) provided further recommendations to facilitate changes in practice with 
tracheostomy patients. The Global Tracheostomy Collaborative (GTC) was formed in 2012 with 
the aim to improve tracheostomy care throughout a patient’s journey using five interdepend-
ent key drivers. Despite this national drive to improve delivery and safety of care with these 
patients, a further national review NCEPOD (2014) – “On the right trach?” illustrates that there 
remains significant morbidity and mortality relating to patients with a tracheostomy, with much 
preventable harm. 

The Shine Project 2014 introduced innovative changes into four hospitals in South Manchester. 
Resources included staff education, equipment provision and reorganisation of care. The project 
resulted in a significant reduction in the severity of harm and tracheostomy related patient safe-
ty incidents demonstrating that it is possible to improve quality and safety of care by introducing 
innovative changes to the management of these patients. 

Growing evidence supporting the importance of high quality care has provided an opportunity to 
evaluate local practice and procedures when managing tracheostomy patients. Efforts to reduce 
variation in practice can improve clarity, facilitate training and should help to minimise complica-
tions (Zhu et al, 2014). Pressure on intensive care beds to use resources appropriately can result 
in patients with a temporary tracheostomy being cared for in multiple locations throughout a 
hospital that have irregular exposure to this patient group. This is despite recommendation 
from NTSP that patients are corralled into identified wards. It is therefore important to evaluate 
local service provision to ensure that staff have appropriate knowledge and skills to support the 
complex needs of patients with tracheostomies.

There are many reasons why local improvements in tracheostomy care have not yet been widely 
implemented (Mace et al, 2006). One reason is the possibility that there are few validated 
quality and outcome measures specifically for tracheostomy care. Local consensus is also hard 
to achieve, evidenced by the wide variation that exists in tracheostomy care between and within 
institutions, and is often based on ‘common sense’ and clinical experience (Zhu et al, 2014). 

The aims of the service evaluation were to:

1) Undertake baseline data collection to review current tracheostomy care based on the SEWC-
CN guidelines;

2) Implement the SEWCCN tracheostomy daily care pathway and then re-evaluate practice;
3) Implement bed head signs for all patients based on the NTSP recommendations.
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Method
The district general hospital (DGH) participating in the service evaluation provides a service to 
all patients requiring a tracheostomy, the majority of cases being managed on the critical care 
unit or the Ear Nose and Throat (ENT) ward. Occasionally patients are managed on respiratory 
or stroke wards. Tracheostomy care at this hospital is managed via individual specialties with no 
established tracheostomy team. Physiotherapy and outreach support are offered to patients on 
outlying wards alongside input from ENT advanced practitioners as required. 

Prior to the service evaluation, a speculative questionnaire regarding perceived tracheostomy 
knowledge was distributed to critical care staff nurses to highlight any learning needs. Compli-
ance was poor, with a return rate of 2/20 and therefore the data was not feasible to use as a 
scoping exercise and highlights the importance of undertaking the service review. A prospective 
service evaluation was undertaken over a six-month period between May and October 2014. 
The SEWCCN tracheostomy care pathway was used as the standard and also as a data collection 
method in all cases (Figure 1). The main components of this daily care plan are based on two 
sections: 

• Section 1 – Shift checks reviewing procedures and safety equipment
• Section 2 – Daily 2 hour clinical activities and assessment

Procedures and Equipment Check EARLY LATE NIGHT

Safety equipment present

Suction working effectively

Appropriate sized suction catheters

Oxygen working if required

Spare inner tube available

Spare tracheostomy tube at bedside unopened

Gloves, aprons and visor available

Tracheostomy cleaning equipment present

2 competent professionals to change dressing and tapes 
as required or at least once every 24 hours

Competent professional to check if tapes are secure

Stoma site condition

Section 1 – Shift checks reviewing procedures and safety equipment:
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ACTIVITY
CODE

DAILY – ACTIVITY
Clinical assessments – TIME 2 HOURLY

1.0 Competent health care professional to check oxygen percentage and record 
FIO2

1.1 Record O2 saturations 2 hourly 

1.2 Record respiratory rate with observations

1.3 Competent health care professional to check adequate humidification 2 hourly 
o Aquapak(A) o Swedish nose(S) o Buchanan protector (B)

1.4 Competent health care professional to record: 
V =speaking valve attached N= speaking valve not attached
Ensure cuff deflation if speaking valve is attached. Speaking valve must be 
removed for sleep.

1.5 Competent health care professional to assess need for suction 2 hourly 
If required pre oxygenate patient with 100 % oxygen for 1 minute prior to 
commencing procedure and return to prior oxygen setting on completion of 
suction.

1.6 Competent health care professional to record quantity and type of secretions 
when tracheal suction has been performed 1=scanty, 2= moderate, 3=copious, 
M=mucoid B=blood stained, P=purulent e.g. 1P

1.7 Competent health care professional to perform subglottic suction 2 hourly and 
record quantity

1.8 Competent health care professional to check inner tube 2 hourly and clean if 
necessary
With sterile water/ tracheostomy swabs (refer to guidelines)

1.9 Competent health care professional to check tracheal cuff pressure and record 
(adjust to 16-24 cms H20)

1.91 Record I if cuff inflated and D if cuff deflated 

PLEASE INITIAL and TIME

Section 2 – Daily 2 hourly clinical activities and assessment

Figure 1. South East Wales Critical Care Network tracheostomy daily care plan. 

During the baseline evaluation phase between May – October 2014, two physiotherapists 
reviewed the SEWCCN daily care pathway at the same time each day. Sections one and two 
were reviewed to assess whether the information contained in the daily care pathway was 
documented within the patients notes by using a mixture of observation charts and nursing 
notes to extract the relevant information. If there was no record of the activities in the nursing 
documentation or equipment was not found at the bedside, the activity was counted as incom-
plete. Both section 1 and 2 of the care pathway were reviewed for completion of shift checks 
and clinical activities (%). The total for both sections was calculated and divided by 2 which then 
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provided a mean compliance figure of completion of the pathway. A total of 19 patients were 
included in the evaluation. Twelve patients presented across a 16-bed mixed dependency critical 
care unit, five patients were on the ENT ward, one patient was on the stroke ward and a further 
one patient was on the respiratory ward. During the initial data collection period a total of 71 
episodes of care were evaluated across the four areas.

Due to poor compliance with SEWCCN standards for tracheostomy care at baseline data collec-
tion, the pathway and bed head signs were introduced to clinical areas with education sessions 
on use provided by physiotherapy staff. Data collection was repeated using the same method as 
baseline. Fifteen patients were included in the second data collection period between April and 
July 2015. The aim was to replicate the initial data collection over a six-month period however, 
due to service needs data was collected for a shorter 4 month period. Ten patients presented 
on critical care, three patients were on the ENT ward and two patients were on the respiratory 
ward. There were no patients with a tracheostomy on the stroke ward during this time. A total 
of 53 episodes of care were analysed in the re-evaluation. The target aim was to achieve >90% 
mean compliance with sections 1 and 2 with the implementation of the tracheostomy care path-
way. As the information was being used for local service development, approval was not required 
from the research and development or ethics committee. The lead consultant for critical care 
approved the service review and there were no financial costs involved.

Results
Table 1 shows the results of the 2014 baseline service review. The most compliant area was the 
stroke ward with a compliance of 90% for both sections combined (mean). Compliance was 
lowest on the ENT ward with an overall 30% mean compliance for both sections. 

Ward N Episodes of 
care, N

Section 1 
Compliance (%)

Section 2 
Compliance (%)

Mean Compliance 
of Section 1 & 2 (%)

Critical Care 12 45 79 58 69

ENT 5 13 46 14 30

Stroke 1 10 95 85 90

Respiratory 1 3 55 57 56

Table 1: Compliance with Sections 1 and 2 of the tracheostomy care pathway at baseline.

The most frequently omitted care tasks in section 2 of the pathway were the measurement of 
tracheostomy cuff pressure and documentation regarding cuff inflation/deflation. Inner tube 
checks were either not recorded or were not completed 2 hourly as recommended in the SEWC-
CN tracheostomy guidelines.

Following implementation of the care pathway (Table 2) there was some improved compliance 
with the SEWCCN tracheostomy guidelines and documentation of care for critical care and the 
ENT ward. There were no tracheostomy related incidents during the data collection period.
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Ward N Episodes 
of care, N

Section 1 
Compliance 
(%)

Section 2 
Compliance 
(%)

Mean 
Compliance 
(%)

Comparison 
of mean 
compliance 
with 2014 
review (%)

Critical Care 10 39 94 79 87 ñ18

ENT 3 9 64 51 50 ñ20

Respiratory 2 5 44 56 50 ò6

Table 2: Compliance with the tracheostomy care pathway during the re-evaluation.

Across most areas there was greater compliance to the safety checks (section 1) compared to the 
care tasks (section 2) as demonstrated in Figure 2. The greatest improvement in compliance was 
on the ENT ward where compliance for both sections combined (mean) increased from 30% to 
50%. It must be acknowledged that, although adherence to the care pathway allowed improve-
ments from the baseline review, compliance remains low and is a cause for concern. Results in 
Critical Care demonstrated compliance less than 90% and therefore must be addressed. Fur-
thermore, the respiratory ward did not continue with use of the pathway for reasons unknown 
and so tracheostomy care and documentation has reduced from baseline. 

Key: CC: Critical Care, ENT: Ear, Nose & Throat ward, RESP: Respiratory ward.

Figure 2: Percentage compliance with Section 1 and Section 2 of the tracheostomy daily care 
plan pre and post implementation of the SEWCCN daily care pathway.

The use of bed head signs was most prevalent on the ENT ward (89%). Half of all patients on 
critical care had a bed head sign displayed (53%), (Figure 3). Bed head signs were displayed in 
40% of cases on the respiratory ward. Aside from the respiratory ward that had discontinued use 
of the daily care pathway with no explanation provided for this, all other areas demonstrated 
some improved mean compliance in comparison to baseline (Figure 4).

Figure	2.	Percentage	compliance	with	Section	1	and	Section	2	of	the	tracheostomy	daily	
care	plan	pre	and	post	implementation	of	the	SEWCCN	daily	care	pathway	
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Key: CC: Critical Care, ENT: Ear, Nose & Throat.

Figure 3: Bar chart showing percentage compliance with bed head sign use.

Figure 4: Bar chart showing comparison of overall compliance (%) to SEWCCN tracheostomy 
guidelines following implementation of tracheostomy daily care pathway (2014–2015).

Discussion
Within the initial six-month evaluation period a total of 71 episodes of tracheostomy care were 
evaluated showing poor compliance with standards of care and documentation outside of crit-
ical care based on the SEWCCN tracheostomy guidelines.

Studies suggest that using guidelines to support practice can facilitate clinical change and im-
prove the quality and safety of care delivered to patients (NICE 2007). The small increase in 
total compliance in the re-evaluation could be explained by the introduction of a daily care plan, 
which may have helped to prompt and educate staff in tracheostomy care. This assumption can 
be further justified by the fact that compliance on the respiratory ward reduced in the re-eval-
uation and was the only clinical area not to have used a standardised daily care plan for reasons 
unknown to the author.

As there were no adverse tracheostomy incidents during the evaluation, it is unclear why there 
was positive compliance to the bed head signs yet poor use of the care pathway in some ar-
eas. As there were no patients on the stroke ward during the re-evaluation period, data was 
not available and therefore prevents comparison to baseline to explore the benefits fully of 

Figure	3.	Bar	chart	showing	percentage	compliance	with	bed	head	sign	use	
 
 

	
	

Key:		

CC	 Critical	Care		

ENT	 Ear,	Nose	&	Throat	

	

0	

20	

40	

60	

80	

100	

CC	A	 ENT		 Respiratory	

Bed	Head	Sign	Use	

Bed	head	signs	
	

Figure	4.	Bar	chart	showing	comparison	of	overall	compliance	(%)	to	SEWCCN	
tracheostomy	guidelines	following	implementation	of	tracheostomy	daily	care	pathway	
(2014	-	2015).	

 
 
 

 

0	

10	

20	

30	

40	

50	

60	

70	

80	

90	

100	

Cri/cal	Care	 ENT	 RESP	

2014	 2015	



120 Journal of ACPRC, Volume 49 | 2017 → Go to contents page

implementing the tracheostomy care pathway and is a limitation to the service review. Secondly, 
the initial data collection period was over 6 months and this timeframe was the aim for the 
re-evaluation. Due to service provision requirements, staff discontinued data collection at 4 
months limiting the amount of data collected.

There were discrepancies with paperwork completion at times, which suggests a lack of educa-
tion regarding the importance of documentation as directed by the SEWCCN (2009) guidelines. 
The Francis Report (2013) states that accurate recording of information is vital to contribute 
to safe and effective care. It should be acknowledged that there is a possibility that care was 
actually delivered to the patients as per the guidance, but was not documented accurately and 
therefore was not reflected in the results, however, professional accountability dictates that if an 
activity has not been documented fully then it must be presumed to have not been undertaken. 
There were inconsistencies with infrequent recording of observations in some cases outside 
critical care and there was a significant lack of cuff pressure measuring. This variance could 
highlight training issues, particularly as the Francis Report (2013) recommends that observations 
must be monitored and easily available to all staff.

One element of staff education requiring attention is that of subglottic suction. There were 
frequent episodes where subglottic suction was recorded as a completed care task, which was 
not a possibility as the patients did not have this type of tracheostomy tube in situ. Subglottic 
suction is an addition to the SEWCCN daily tracheostomy care plan at this local hospital due to 
the use of these tubes with increasing frequency and therefore, training on this tube is a priority 
based on the findings of the evaluation. 

Staff may not have had an awareness of the SEWCCN Tracheostomy guidelines as part of their 
training to inform the quality of care delivered to patients. It is important to ensure that tra-
cheostomy knowledge is maintained across the multi-disciplinary team; identifying learning 
needs and implementing education strategies is essential to ensure the delivery of quality and 
safe care. As a result of the service evaluation, education sessions have been increased across 
critical care via physiotherapy staff and ENT Advanced Nurse Practitioners have commenced 
ward-based education to comply with recommendations (NTSP (2013), NCEPOD (2014)). 

Following physiotherapy presentation of the service evaluation data to directorates, information 
will be used to influence future change with the aim to formulate working groups to evaluate 
change of practice with tracheostomy patients. In view of poor compliance with national and 
local guidelines, future service reviews are warranted and to explore this issue further a recom-
mendation would ideally be to compare practice between different hospitals.

In order to be compliant with national standards and improve safety, the tracheostomy daily care 
pathway and bed head signs should continue to be used for all tracheostomy patients. Although 
improvements have been demonstrated in most areas there needs to be further education and 
development to ensure that continuity of care and documentation are standardised throughout 
the patient’s healthcare journey.

Key Points
• Improved compliance with NCEPOD and NTSP recommendations
• Improved compliance with SEWCCN standards using a daily care pathway
• Supportive of the Francis Report highlighting the importance of accurate documentation of 

care delivered
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Objectives
To investigate change in outcomes and 90-day readmission 
rates for a hospital-provided post exacerbation pulmonary 
rehabilitation (PEPR) programme for patients admitted 
with an acute exacerbation of COPD (AECOPD).

Design
A service audit using the outcome measures and methodol-
ogy of the intervention arm of a published RCT by Seymour 
et al (2010) which demonstrated significant reduction in re- 
admission rates for AECOPD.

Setting
Participants were recruited from an inner city (UK) acute 
hospital.

Participants
Patients with an AECOPD who had not attended PR in the 
previous 18 months.

Interventions
PEPR delivered as an 8 week, twice weekly, rolling programme starting within 10 days of 
discharge from hospital.

Outcome measures
Primary outcome measure was 90 day re-admission rate; secondary outcome measures 
included: 6 Minute Walk Test (6MWT), Hospital Anxiety and Depression Score (HADS), and 
interview administered Chronic Respiratory Disease Questionnaire (CRDQ). 

Results
43 AECOPD patients were offered PEPR, 31 started and 20 completed the course. Mean (±SD) 
age was 67(±9) years and FEV1% predicted 32(±15)%. Clinically significant improvement was 
only seen in the CRDQ dyspnoea domain median (range) 0.79(-0.60 – 3.00) with no clear 
benefit to 90-day re-admission rate.

Conclusion
This study failed to replicate published reductions in re-admission rates found by Seymour et 
al (2010) however the patients population was more severe compared to that of comparison 
study with FEV1% predicted was 34(±17)% compared to 52(±20)%. The expectation for PEPR 
programmes to reduce re-admission rates for AECOPD needs further investigation across 
disease severity spectrum.

mailto:Suzanne.roberts4%40nhs.net?subject=
mailto:Suzanne.roberts4%40nhs.net?subject=
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Introduction 
Pulmonary rehabilitation (PR) has been shown to have good medium term benefits, including 
decreased breathlessness, improved exercise performance, improved health-related quality of 
life and reduced usage of health care resources (ZuWallack, 2007). The British Thoracic Society 
(BTS) and the National Institute for Health and Care Excellence (NICE) quality standards recom-
mend that all patients with chronic obstructive pulmonary disease (COPD) who are limited by 
breathlessness should have access to PR (BTS, 2014; NICE, 2011). In addition the joint statement 
by the American Thoracic Society (ATS) and European Respiratory Society (ERS) promotes PR as 
an integral part of the clinical management of all patients with symptomatic chronic respiratory 
disease (Nici et al, 2006). Increasingly there has been evidence to suggest that PR administered 
within 7 to 10 days of hospital discharge can, not only generate improvements in exercise ca-
pacity, but also but also reduce emergency department re-attendances over a 3-month period 
(Man et al, 2004, Seymour et al, 2010). The study by Seymour et al (2010) demonstrated that 
the proportion of patients readmitted to hospital with an exacerbation was 33% in the group 
who received usual care (n=30), which was significantly (p=0.02) higher compared to 7% of those 
receiving post exacerbation pulmonary rehabilitation (PEPR) (n=30) within 1 week of hospital 
discharge. Further, the proportion of patients that experienced an exacerbation resulting in an 
unplanned hospital attendance (either admission or review and discharge from the emergency 
department) was 57% in the usual care group and 27% in those receiving PEPR (p=0.02). This 
study was included in the meta-analysis of 9 studies by Puhan et al, (2011a) which concluded 
that PEPR can reduce readmissions. 

In this service evaluation we have attempted replication and confirmation of these published 
observations by providing PEPR for COPD patients within 10 days of discharge from hospital for 
an acute exacerbation of COPD (AECOPD). Uptake of the service, completion rates, standard 
PR outcomes and 90-day re-admission rates were audited. 90-day re-admission rate was then 
compared with patients who declined PEPR and were discharged from hospital with usual care.

Methods
Ethics

The study was registered as a service development audit with the Whittington Health Clinical 
Effectiveness and Audit Department. 

Recruitment

Referrals to PR by the ward multi-disciplinary team were monitored daily through the week. Pa-
tients were offered PEPR if: they were referred to PR during an in-patient admission for AECOPD; 
they met the standard inclusion and exclusion criteria for PR; space was available to start PEPR 
within 10 days of discharge; they had not done PR within the last 18 months. For the purpose of 
this study AECOPD was taken as the reason for admission if confirmed during the admission as 
the primary cause for admission and chest x-ray excluded pneumonia. Where possible, patients 
were visited during the hospital stay by the PEPR physiotherapist to explain PR but if this was 
not possible they were telephoned at home, after discharge, by the PEPR physiotherapist. All 
patients were offered funded taxi transport to and from the programme.
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PR programme design

PEPR was delivered as an 8 week, twice weekly, rolling out-patient programme running 2 ses-
sions a week comprising one hour of exercise and one hour of education/discussion to support 
self-management goals. The exercise programme comprised limb strengthening and aerobic 
activities, tailored to individual baseline function, and was augmented with a home exercise 
programme. Interventions to optimise patient care, including exacerbation management were 
considered as integral to the programme. 

Outcome measures

Patient demographics (age, gender) and measures of disease severity: FEV1, FVC, Medical Re-
search Council (MRC) Dyspnoea Scale (Fletcher et al, 1959), maintenance medication, long 
term oxygen therapy (LTOT), smoking status, co-morbidities, and number of admissions in the 
previous year were recorded. Referral details, uptake, PEPR completion, re-admission within 
90 days, and standard PR outcomes: 6-Minute Walk Test (6MWT) (ATS, 2002), Hospital Anxiety 
and Depression Score (HADS) (Zigmond and Snaith, 1983), and Chronic Respiratory Disease 
Questionnaire (CRDQ) (Guyatt et al, 1987) were collected prospectively. The COPD Assessment 
Test (CAT) (Kon et al, 2014) was added mid-way through the service evaluation. PEPR completion 
was defined as attendance at > 7 of 16 sessions to maintain consistency with criteria used by 
Seymour at el (2010).

Statistics

Recruitment, uptake, demographics and outcome data was recorded contemporaneously in 
Microsoft Excel. In line with our standard practice for pulmonary rehabilitation programmes, PR 
outcomes were reported against the minimal clinical important difference (MCID) for each with 
results given as median (range) due to the small numbers of patients involved. A retrospective 
analysis of 90 day readmission rates for patients offered PEPR, comparing those taking up a place 
on PEPR with those unable to take up a place, was conducted using the Mann-Whitney U Test 
to compare differences between these two independent groups, and using Minitab statistical 
package.

Results
Patients were considered for PEPR over a continuous 18 month period.

Demographics

The demographics for patients referred to PEPR, starting PR and compared to the study by 
Seymour et al (2010) are given in Table 1. 
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Outcome All referrals
(n = 43)

PEPR 
starters  
(n = 31)

PEPR 
non-starters 
(n = 12)

Seymour et al 
(2010)
(n = 30)

Age (years) 67(9) 68(10) 65(6) 67(10)

M:F 23:20 18:13 5:7 13:17

FEV1 (L) 0.82(0.40) 0.83(0.43) 0.78(0.3) 1.2(0.40)

FEV1 % predicted (%) 32(15) 34(17) 30(9) 52(20)

MRC (n) 4.02(0.77) 4.06(0.85) 3.92(0.51) 3.6(0.80)

LTOT n(%) 5 (16) Not given

Smoking status – current n(%) 6 (19) 11 (37)

Figures given are mean(SD) unless otherwise indicated

Key M: male, F: female, FEV1: forced expiratory volume in 1 second, MRC: Medical Research 
Council dyspnoea scale, LTOT: long term oxygen therapy, SD: standard deviation.

Table 1: Patient baseline demographics referred to, and starting PEPR, and from the Seymour 
et al, 2010 paper for comparison.

Referral, uptake and completion

Forty-three patients referred to pulmonary rehabilitation during an in-patient admission for 
AECOPD were offered a place on PEPR programme; 31 (72%) accepted and attended a first ap-
pointment, 12 declined or did not attend a first appointment. All patients were offered a PR start 
date within 10 days of discharge from hospital but due to a range of social factors the median 
(range) time between discharge from hospital and starting PEPR was 8 (0 – 17) days with 22 of 31 
patients starting within 10 days. All patients were offered taxi transportation to the programme 
and all patients attending first assessment did so by taxi; 1 patient subsequently attended by 
bus. Completion rate for PEPR was 74% (23/31) of patients assessed and 53% (23/43) of patients 
referred.

90-day re-admission

14 (45%) patients who started PEPR were re-admitted within 90 days with a primary respiratory 
condition. One further admission was due to a myocardial infarction. For those who declined 
PEPR, 7/12 (58%) were readmitted within 90 days. This compares to a 39% 90-day re-admission 
rate for all AECOPD admissions to this hospital in the same year. The post hoc analysis with 
Mann-Whitney U test showed no statistically significant difference (p = 0.52) between the lower 
re-admission rate for the patients starting PEPR compared to those who declined PR.

Clinical outcomes

Standard PR outcomes for exercise capacity and health related quality of life are given in Tables 2 
and 3. The only clinical significant improvement was a median change following PR in the CRDQ 
dyspnoea domain which was greater than the known MCID of the domain score, 0.5; CRDQ 
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