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Background: We are developing a shared decision-making intervention for individuals with COPD who are deciding between 
Pulmonary Rehabilitation (PR) programme options. Previously, we identified Healthcare Professional (HCP) beliefs about the 
characteristics of COPD individuals as a barrier to PR conversations. Beliefs can lead to implicit biases which influence behaviour. 
To inform our shared decision-making intervention, we aimed to measure the presence of implicit bias amongst HCPs who refer 
individuals with COPD to PR.
Methods: We utilised the Implicit Association Test to measure HCPs response times when categorising words related to smoking or 
exercise (eg stub, run) to matching concepts or evaluations of concepts (eg “smoking, unpleasant” or “exercise, pleasant”) and 
unmatching concepts or evaluations of concepts (eg “smoking, pleasant” or “exercise, unpleasant”). We approached HCPs across the 
UK. Following consent, we collected demographic data and then administered the test. The primary outcome was the standardised 
mean difference in response times from the matching and unmatching categorisations (D4-score), measured using a one-sample 
Wilcoxon Signed Rank Test. We explored the relationship between HCP demographics and their D4-scores using Spearman Rho 
correlation analysis and logistic regression.
Results: Of 124 HCPs screened, 104 (83.9%) consented. Demographic data were available for 88 (84.6%). About 68.2% were female 
and most (28.4%) were in the 45–54 years age category. Test data were available for 69 (66.3%) participants. D4-scores ranged from 
0.99 to 2.64 indicating implicit favouring of matching categorisation (MD-score = 1.69, SDD-score = 0.38, 95% CID-score 1.60–1.78, 
p < 0.05). This was significantly different from zero, z = −7.20, p < 0.05, with a large effect size (r = 0.61, (28)). No demographic 
predictors of implicit bias were identifiable.
Conclusion: HCPs demonstrated negative bias towards smoking and positive bias towards exercising. Since implicit bias impacts 
behaviour, we plan to develop intervention components (eg decision coaching training) to enable HCPs to fully and impartially support 
shared decision-making for a menu of PR options.
Keywords: implicit bias, COPD, healthcare professionals, pulmonary rehabilitation

Introduction
Individuals living with chronic obstructive pulmonary disease (COPD) frequently experience symptoms of breath
lessness, cough, wheeze, and the production of excess sputum.1 Due to its chronic and progressive nature, individuals 
often experience significant changes to their physical, social and mental wellbeing.2–4

A holistic management strategy is Pulmonary Rehabilitation (PR); a behaviour change intervention involving tailored 
and progressive exercise training and disease education. The programme is evidenced to improve individuals’ 
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breathlessness, emotional functioning, exercise capacity and perceived sense of control over their health.5 However, 
despite its health benefits, uptake to and engagement with the programme is below the target proposed by national 
guidelines.6

To tackle some of the barriers to engagement in PR, numerous remote options have been developed and evaluated, for 
example, a PR manual with telephone support from healthcare professionals (HCPs), SPACE for COPD,7,8 and an online 
PR programme, myPR.9 These options are deemed non-inferior to traditional PR8,9 and therefore facilitate choice when 
individuals are referred to the service. Despite the availability of alternative programmes, national data indicate that 
97.9% of individuals are enrolled onto a traditional centre-based programme.10

To support informed and value-based PR decision-making between individuals living with COPD and healthcare 
professionals (HCPs), we are developing and evaluating a shared decision-making intervention.11 Shared decision- 
making encourages HCPs and individuals to jointly share information about the available treatment options, deliberate 
between them, and then come to a decision which is personalised to the individuals’ needs and preferences.12 

Importantly, it requires HCPs to take a non-directive approach offering each available treatment option in turn and 
without bias towards one over the other. The intervention development process involves a comprehensive needs analysis 
to understand the decisional needs of individuals. We began to explore this via interviews with individuals living with 
COPD and HCPs who refer to our PR service.13 We found that offering a choice of programmes creates increased 
opportunity for individuals to engage in a programme which is acceptable and appropriate for them (ie that shared 
decision-making was an appropriate intervention). However, we also found that HCPs do not view the options as equal 
and often have a personal preference for traditional centre-based PR over remote options. HCPs also felt that certain 
characteristics associated with individuals living with COPD were a barrier to them accepting PR, for example, 
individuals’ negative beliefs and intentions towards exercise and self-management (ie continuing to smoke despite 
cessation advice from HCPs). These findings highlight strong HCP beliefs which, if expressed during PR conversations, 
would be incongruent with a shared decision-making approach. Beliefs stem from conscious (ie explicit) and uncon
scious (ie implicit) logical and rational appraisals of different life experiences. Within the unconscious mind lies a pool of 
thoughts, feelings, and memories which, without our knowledge, positively or negatively influence judgements, feelings, 
and behaviour.14 In time, these form systematic patterns of beliefs and preferences, known as biases, which may or may 
not be reasonable or accurate. These biases are known to consistently influence our behaviours.15 In the context of 
healthcare, there is evidence to show that HCPs have negative implicit biases for many individual characteristics, for 
example, disability, mental health, health behaviours (eg recreational drug use), weight, and socioeconomic status and 
these biases are frequently associated with a lower quality of patient care.16 What we do not know is if implicit biases 
also exist for specific characteristics associated with individuals living with COPD and therefore the potential impact 
these may have when HCPs undertake shared decision-making with an individual.

Due to the link between implicit bias and behaviour we aimed to measure the presence of implicit bias amongst HCPs who 
refer to PR. This would be used to inform the need for specific HCP components within our shared decision-making 
intervention development. This article adheres to the STROBE checklist;17 a tool to guide the report of observational research.

Methods
Study Design
This was a single centre, cross-sectional, observational study measuring the presence of HCPs implicit bias towards the 
characteristics of individuals living with COPD. Participants were recruited to the study for a single visit which they 
completed remotely using an online consent and test form.

Setting
This study was conducted within a university teaching hospital in the East Midlands. We recruited HCPs from the host 
site and around the UK. This research was given ethical approval by South Leicester – Research Ethics Committee, 
reference 21/EM/0084 and is registered on Clinical Trials.gov (NCT04990180). All research practices complied with the 
Declaration of Helsinki.18
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Participants
Eligibility Criteria
Eligible participants were those who were happy to provide informed consent to participate, practiced healthcare in the 
UK, and referred individuals living with COPD to PR.

Participant Recruitment
At the host site, respiratory leads were approached and asked to disseminate an electronic study advert and participant 
information sheet to their colleagues. To reach a wider, national audience, the study advert and participant information 
sheet was shared with professional groups (eg Primary Care Respiratory Society, Association of Chartered 
Physiotherapists in Respiratory Care, Royal College of Occupational Therapists, Royal College of Nursing) and posted 
on Twitter. Participants were able to express interest by clicking a weblink in the study advert. By doing this, they 
accessed a Google Form screening tool which assessed their eligibility. Any participant who did not meet the eligibility 
criteria received an automatic notification to thank them for their interest in the study and inform them of their 
ineligibility. Those eligible were directed to the electronic consent form where participants recorded their name, date 
of enrolment and electronic signature. Consent was obtained and documented in accordance with the host site’s consent 
standard operating procedure and Good Clinical Practice guidelines.19 Following completion, they were then able to click 
the weblink to access the online test platform.

The online test platform began with a baseline questionnaire which captured participant demographics including their age, 
gender, smoking status, frequency of exercise engagement, profession, and number of years having worked with individuals living 
with COPD. Once completed, participants were prompted to complete the Implicit Association Test.

The Implicit Association Test (IAT)
The IAT is a measure of implicit associations between concepts (eg specific characteristics) and evaluations of those 
concepts (eg pleasant, unpleasant).20 It measures the difference in association between two target concepts. Participants 
are presented with word stimuli which they are asked to categorise as quickly as possible into those predefined concepts 
or evaluations of concepts. It assumes that those which are implicitly associated are easier and therefore quicker to 
categorise. The test uses participants’ reaction times as a measure of the strength of association (ie the shorter the time to 
categorise the word stimuli the stronger the association and vice versa).

This IAT was a computerised and simplified IAT.20 Delivery of this was facilitated by PsyToolkit’s online 
platform.21,22 The two chosen characteristics were smoking and exercise because HCPs have previously identified 
these characteristics as positive and negative influencers of individuals’ engagement with PR.13 The evaluations of the 
concepts were pleasant and unpleasant. The IAT was framed to encourage HCPs perceptions of the concepts. The chosen 
word stimuli were those used by previous IAT studies for smoking23–25 and exercise.26–29 The test required sixteen 
additional word stimuli and so all authors contributed to the systematic selection of words which captured a broader 
sense of the smoking and exercise concepts (eg craving, cough, and drag for smoking and healthy, energising, and 
restorative for exercise). The pleasant and unpleasant word stimuli were those used in the original IAT.20 The full list of 
IAT word stimuli is provided in the Supplementary Material (Supplementary Tables S1–S3).

Our IAT contained five test blocks. Blocks one, two, and four were training blocks to allow participants to practice the 
categorisation process. In blocks one and four, participants were presented with a concept (ie exercise, smoking) 
categorisation task. In block 2, participants were presented with an evaluation of concept (pleasant, unpleasant) 
categorisation task. They were required to categorise the word stimuli presented in the middle of the screen to the 
associated concept/evaluation of concept by pressing the keyboard letter “e” for left and “i” for right. After each answer, 
a happy or sad face appeared to feedback whether the categorisation was correct or not.

Blocks three and five were the experimental blocks. In one of these blocks, participants were asked to categorise word 
stimuli (eg stub) with a concept (eg smoking) and an evaluation of the concept (eg unpleasant) using the “e” and “i” 
keyboard letters. This is an example of congruent categorisation (Figure 1).

The other experimental block asked participants to repeat the task, but this time participants saw the concept 
“exercise” above the evaluation of the concept, “unpleasant”, and the concept “smoking” above the evaluation of the 
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concept, “pleasant.” Participants were asked to categorise the word stimuli (eg staining) with a concept (eg smoking) and 
an evaluation of the concept (eg pleasant) using the “e” and “i” keyboard letters. This is an example of incongruent 
categorisation (Figure 2).

The block order was randomly assigned to ensure training effects were minimised. Participants were required to 
complete all five test blocks (ie all of the training and the congruent and incongruent categorisations). At the end of the 
test, they saw a final screen which informed them the test was complete and thanked them for taking part in the study.

Sample Size
To capture a representative sample of HCPs involved in the care of individuals living with COPD, we calculated a sample size 
using the online platform Raosoft.30 This tool is widely used to calculate sample sizes for surveys. The calculation assumed 
a margin of error of 5%, a confidence level of 95%, a population size of 128 (ie the number of HCPs who refer individuals with 
COPD to PR at the host site), and a response distribution of 50%. The calculated sample size was 97 participants to consent to the 
study.

Data Analysis
Data Preparation
Only complete IAT data sets were eligible for analysis. Data was downloaded from the PsyToolkit test portal21,22 and then 
uploaded to IBM SPSS (V26) for statistical analysis. A random 10% sample of the IAT datasets was reviewed to ensure accuracy 
in data entry.

Data were prepared as per the recommendations of Greenwald et al for the improved scoring algorithm using the 
standardised mean difference calculation, D4.31 This included the retention of all data from the congruent and incon
gruent categorisation blocks, to recode response latencies <300ms to 300ms and >3000ms to 3000ms (this was 
automatically conducted by the PsyTookit test portal) and to compute the mean of correct response latencies for 
congruent and incongruent word stimuli, and to replace each incorrect response with the block mean + 600ms. 
Incorrect responses were categorisation errors or no response in the time limit (ie 3000ms).

The primary outcome was the difference in response latencies of the experimental blocks. The strength of association is 
measured by the standardised mean difference score of a participant’s congruent categorisation and their incongruent categorisa
tion. This is presented as a D4-score. The D4-scores were calculated using the algorithm described by Greenwald et al31 by 
computing a new variable in SPSS:

This formula involves averaging the resulting values for each congruent and incongruent categorisation block (ie the 
experimental blocks) and computing the difference between them. X is the mean of congruent categorisation latencies, 
and Y is the mean of incongruent categorisation latencies. Where the X value was smaller than the Y value, the values 

Figure 1 Experimental block (congruent categorisation).

Figure 2 Experimental block (incongruent categorisation).
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were reversed. A positive D4-score indicated an implicit preference for congruent categorisation, a negative D4-score 
indicated an implicit preference incongruent categorisation, and a D4-score of 0 indicated a lack of implicit preference in 
either direction.

Statistical Analysis
Fisher’s Exact Probability Test was used to explore differences in participant demographics from those who completed 
the IAT to those who did not. A one sample Wilcoxon Signed Rank Test was conducted to evaluate the experimental 
hypothesis. The null hypothesis was that D4 = 0. The experimental hypothesis was that D4 ≠ 0.

Spearman Rho correlation analysis was conducted to explore the relationship between the participants’ demographics 
and their D4-scores. Logistic regression was conducted to understand univariate and multivariable associations between 
the participant demographics and their response latency. As response latency is a continuous variable, D4-scores were 
converted to categorical variables using the following criteria: D4-score <1.69msecs = to indicate bias lower than the 
mean, D4-score ≥1.69msecs = to indicate bias greater than or equal to the mean.

It was not possible to identify a similar procedure previously undertaken in the literature and so it was decided that to 
provide a meaningful result the data should be separated into scores below and scores equal to or above the population 
mean. This was also conducted for the population median (1.68), and we report any significantly different results.

The threshold for significance was set at p < 0.05.

Results
Data was collected between June 2021 and April 2022. Of the 124 HCPs screened, 20 (16.1%) were excluded. A total of 
104 participants (83.9%) consented to participate. Demographic data were available for 88 participants (84.6%), and IAT 
data were available for 69 participants (66.3%; Figure 3).

Figure 3 Participant flow diagram. 
Abbreviations: UK, United Kingdom; PR, Pulmonary Rehabilitation; IAT, Implicit Association Test.
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Participant demographics are displayed in Table 1. “Other” professions included a Lab Technician, Clinical 
Pharmacist, Speech and Language Therapist, Occupational Therapist, Paramedic, and one who did not disclose their 
profession. There were no significant differences between those who completed the IAT and those who did not.

IAT Results
Data Preparation
Incorrect Responses 
Prior to replacing the incorrect responses, the mean (SD) number of incorrect responses for congruent word pairings was 
1.2 (1.7) and for incongruent word pairings was 3.9 (3.2).

Table 1 Participant Demographics

Total Who  
Completed the  
IAT n = 69

Total Who Did Not  
Complete the  
IAT n = 19

p-value

Age at enrolment, n (%) 0.34

18–24 1(1.4%) 2(10.5%)

25–34 14(20.3%) 5(26.3%)

35–44 19(27.5%) 5(26.3%)

45–54 22(31.9%) 3(15.8%)

55–64 12(17.4%) 4(21.1%)

65+ 1(1.4%) 0(0.0%)

Prefer not to say 0(0.0%) 0(0.0%)

Gender, n (%) 1.00

Male 21(30.4%) 6(31.6%)

Female 47(68.1%) 13(68.4%)

Prefer not to say 1(1.4%) 0(0.0%)

Smoking status, n (%) 0.88

Current smoker 2(2.9%) 0(0.0%)

Ex-smoker 12(17.4%) 4(21.1%)

Non-smoker 54(78.3%) 15(78.9%)

Prefer not to say 1(1.4%) 0(0.0%)

Exercise frequency, n (%) 0.45

I do not exercise 2(2.9%) 2(10.5%)

I exercise less than once a week 9(13.0%) 2(10.5%)

I exercise 1–2 times a week 21(30.4%) 4(21.1%)

I exercise 3–4 times a week 26(37.7%) 6(31.6%)

I exercise 5+ times a week 11(15.9%) 5(26.3%)

(Continued)
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Amending the Incorrect Responses 
The mean for all correct congruent categorisation was 812.53ms and for all correct incongruent categorisation was 
1081.70ms. As per the recommendations by Greenwald (2003) for the improved scoring algorithm, 600ms was added to 
each of these figures and was used to replace incorrect responses.

Primary Outcome: Response Latency
The mean (SD) time to complete the IAT was 17.4 (14.17) minutes. The mean response latency for congruent 
categorisation (mean (SD) = 840.5ms (190.1)) and incongruent categorisation (mean (SD) = 1164.6ms (185.8)) is 
presented in Figure 4.

D-scores ranged from 0.99 to 2.64 indicating all HCPs had implicit favouring of congruent categorisation (MD-score = 
1.69, SDD-score = 0.38, 95% CID-score 1.60–1.78, p < 0.05). This was significantly different from zero, z = −7.20, p < 0.05, 
with a large effect size (r = 0.61),32 meaning there was a statistically significant difference between congruent and 
incongruent categorisation.

Since only 69 (66.3%) out of 104 recruited participants completed the IAT, a post-hoc power calculation was 
conducted to examine the reliability of these findings. The mean (SD) D-score from Waters et al’s study was used to 
calculate this (MD-score = 0.49, SDD-score = 0.73).33 This study involved an IAT measuring smokers’ implicit associations 
to smoking. The scores from Water et al’s study and this current study were input into the ClinCalc post-hoc power 
calculator34 along with the study group design (ie two independent study groups), the nature of the primary endpoint (ie 
continuous), the number of participants (ie for Waters et al’s study, n = 57, for the current study, n = 69), and error rate (ie 
0.05). The calculation indicated that the current study results had 100% power.

Sub-Group Analysis
The Spearman Rho’s correlational analysis identified statistically significant associations between participants' age and 
their professional status and number of years they had worked with COPD individuals (Table 2). There were no other 
significant correlations.

Table 1 (Continued). 

Total Who  
Completed the  
IAT n = 69

Total Who Did Not  
Complete the  
IAT n = 19

p-value

Profession, n (%) 0.85

Nurse 21(30.4%) 5(26.3%)

Doctor (ie Consultant Physician, GP, Trainee Physician) 18(26.1%) 4(21.1%)

Physiotherapist 25(36.2%) 9(47.4%)

Psychologist 0(0.0%) 0(0.0%)

Other 5(7.0%) 1(5.3%)

Years of experience, n (%) 0.23

Less than 1 year 1(1.4%) 0(0.0%)

1–3years 3(4.3%) 2(10.5%)

3–5years 5(7.2%) 4(21.1%)

5–10years 18(26.1%) 3(15.8%)

10+years 42(60.9%) 10(52.6%)

Abbreviation: IAT, Implicit Association Test.
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Univariate logistic regression was performed to ascertain the effects of age, gender, professional status, years worked 
with COPD individuals, exercise, and smoking status on the likelihood that participants have lower or higher than 
average D-scores using the population mean as the cut-offs (<1.69 and ≥1.69). The only statistically significant model 
was that containing gender, χ2 = 12.19, p < 0.05, indicating the model was able to distinguish between participants who 
had a D-score above or below the mean. The model explained between 16.2% (Cox and Snell R square35) and 21.6% 
(Nagelkerke R square36) of the variance in D-scores and correctly classified 69.6% of cases. However, none of the gender 
categories were significantly able to distinguish between participants (OR = 0, 95% CI = 0.00–0.00, p > 0.05).

The professional status model was not significant, χ2 = 5.39, p > 0.05; however, the sub-category “Doctor” was 
significantly able to distinguish between participants who had a D-score above or below the mean (OR = 4.29, 95% CI = 
1.14–16.18, p < 0.05). The odds ratio indicated that if a HCP was a Doctor, they were 4.29 times more likely to have 
a D-score above the population mean when all other factors are equal. However, when the population median was used, 

Table 2 Correlation Analysis for Participant Demographics

Gender Smoking  
Status

Exercise  
Status

Professional  
Status

Years Worked with  
COPD Individuals

Participant age in 
years

0.07 −0.05 0.01 −0.51* 0.58*

Gender −0.04 0.04 −0.13 0.01

Smoking status 0.01 −0.03 0.06

Exercise status 0.14 0.02

Professional status −0.09

Note: *Correlation is significant at 0.01 level (two-tailed).

Figure 4 Response latencies for congruent and incongruent word pairings.
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the model and all variables became insignificant χ2 = 5.67, p > 0.05. No other univariate models or sub-categories were 
significant.

Adjusted multivariable regression analysis was conducted to explore the effects of gender and professional status on 
participants’ D-scores. This model was statistically significant, χ2 = 14.45, p < 0.05 and explained between 18.9% (Cox 
and Snell R square) and 25.2% (Nagelkerke R square) of the variance in D-scores and correctly classified 69.6% of cases. 
However, as shown in Table 3, none of the independent variables made a statistically significant contribution to the 
model. When replicated using the population median, the model and all variables became insignificant, χ2 = 10.98, 
p > 0.05.

Discussions
The results indicate that HCPs who refer individuals with COPD to PR have implicit bias; they demonstrate a significant 
preference when associating exercise and pleasant attributes and smoking and unpleasant attributes. This suggests they 
have negative attitudes towards smoking and positive attitudes towards exercising. Due to the strong correlation between 
implicit bias and behaviour,14,15 this may explain disparity in HCPs PR referral behaviours when posed with individuals 
expressing these characteristics Due to the considerable heterogeneity of the results, no demographic predictors of 
implicit bias were identifiable.

Whilst implicit bias has been identified amongst HCPs previously, this is the first study to show that HCPs who refer 
individuals with COPD to PR have implicit bias for the characteristics smoking and exercising. Outside of healthcare, 
several studies using IATs have previously identified that university students have implicit negative biases towards 
smoking, irrespective of their own smoking status23,24 which the authors postulate may be due to smoking being 
a stigmatised behaviour. Additionally, university students have also shown implicit positive bias towards exercise26,37 

and to a greater extent if they identify themselves as regular exercisers.27 The present data is unable to rule out the 
possibility that other variables may predict HCP attitudes towards smoking and exercise, however, a more balanced 
population sample would be required to address this (ie greater sample sizes for smokers and those within the differing 
exercise frequency categories). It may also be worth exploring and comparing the presence of bias between non-referrers 
and referrers to PR.

Returning to the healthcare setting, and as previously mentioned, HCPs have demonstrated significant implicit bias 
for multiple characteristics, namely socioeconomic status and disability which resulted in lower quality of patient care.16 

Whilst HCPs in that review were not solely delivering care to individuals living with COPD, it does shed some light on 
why HCPs may hold biases towards them. To exemplify, the prevalence of COPD is higher in those with lower 
socioeconomic status38 and those with lower socioeconomic status are four times more likely to be smokers,39 

significantly more likely to engage in sedentary behaviours40 and twice as likely to suffer disability, morbidity and 
mortality.41,42 Additionally, we previously found that HCPs believe smoking and exercise behaviours in individuals with 

Table 3 Logistic Regression Analysis of D-Scores

B S.E Wald df p Odds Ratio 95% CI for Odds Ratio

Lower Upper

Male −20.18 40,193.22 0.00 1 1.00 0.00 0.00 –

Female −22.30 40,193.22 0.00 1 1.00 0.00 0.00 –

Nurse −0.31 1.27 0.06 1 0.81 0.74 0.06 8.77

Doctor −0.32 1.19 0.07 1 0.79 0.73 0.07 7.46

Physiotherapist 0.58 0.21 0.23 1 0.63 1.78 0.17 19.03

Constant 21.51 40,193.22 0.00 1.00 2,198,961,091.34

Abbreviations: B, Beta value; S.E., Standard error; df; Degrees of freedom; CI; Confidence Interval.
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COPD can create barriers and facilitators to conversations about PR.13 In terms of the potential impact on HCP 
behaviour, it is known that ex-smokers have 41% higher odds of being referred to PR than current smokers43 which 
could be explained by individual choice, HCP bias or a combination of both. The relationship between individuals’ 
socioeconomic status and HCP bias is therefore complex and requires more investigation. We can merely conclude that 
the influence of characteristics (eg smoking, exercising) is a piece of this complex puzzle.

Knowing that HCPs have implicit bias towards the characteristics smoking and exercising, it is likely that when they 
are presented with patients expressing these health behaviours, they change their behaviour accordingly.14,15 This means 
that when implementing shared decision-making into PR conversations with individuals with COPD, they may not have 
the same standardised informed and value-based discussions with all individuals. This is incongruent with a shared 
decision-making approach. To provide equality in our shared decision-making intervention delivery it is worth consider
ing possible solutions. A systematic review of interventions aimed at reducing implicit bias and stereotypes was 
conducted.44 Whilst there were no interventions specifically to target bias towards the characteristics smoking and 
exercising, the review did conclude that there may be value in giving HCPs instructions to implement intentional 
strategies to override or suppress bias, exposure to an exemplar who contradicts the stereotype, tasks which minimise the 
barriers between themselves and an outgroup, tasks to increase counter-stereotype associations, and tasks to induce 
emotion. One intervention which used several of these techniques was explored in a study by Sukhera et al.45 They 
interviewed paediatric physicians following their completion of a mental illness IAT. The authors found that when 
physicians recognised their idealised attitudes did not correlate with their actual attitudes, this created tension which they 
felt could be used as a learning tool to stimulate recognition and action to change their implicit bias. This suggests that 
the use of targeted interventions may be useful to lessen or override HCPs bias. We have therefore feel it would be worth 
embedding targeted components within our shared decision-making intervention, namely a decision coaching training 
session for HCPs and a consultation prompt.11

Strengths and Limitations
These findings are the first to indicate that HCPs demonstrate implicit bias towards specific characteristics associated 
with individuals living with COPD. They therefore provide an argument for the implementation of targeted interventions 
to support HCPs in overcoming or overriding their bias, so they can fully engage in shared decision-making between the 
menu of PR options. The IAT is unlike explicit measures of bias as it does not need to directly probe individuals. This 
means it is less affected by individuals’ conscious intentions, deliberate mental processing and thereby social 
desirability.46,47 However, the IAT is not a definitive method to diagnose implicit bias, it is merely an indication. The 
main limitation of the IAT is that the methodology cannot obtain conclusive evidence of bias on the proposed construct
(s). The constructs measured here have been measured previously but never together and so there is no data on the 
internal validity or reliability of this IAT. Reliability and validity of IATs are often critiqued, particularly regarding the 
impacts of measurement artefacts (eg responding via a computer screen), the lack of clarity in the underlying cognitive 
processes involved in responding to the test, and variables which may confound individuals’ responses.47–49 It has the 
best predictive validity for highly socially sensitive topics (eg racial bias), outperforming self-reported measures.50 One 
may hypothesise smoking behaviours to be a highly socially sensitive topic due to its associated stigma, although it may 
be a stretch to suggest exercise behaviours are the same. The original IAT authors recommend the use of self-reported 
measures in conjunction with an IAT to predict individuals’ behaviour more accurately. Therefore, these results should be 
reviewed in tandem with explicit measures of bias (eg interviews or standardised questionnaires completed by HCPs).

One further consideration is that we explored just two concepts (smoking and exercising) when others could well 
have been considered. Our justification was that we had previously identified HCP beliefs about smoking and exercising 
influenced PR conversations and therefore wanted to explore the presence of bias within these concepts.

Considering the study population, whilst there were similarities between completers and those who did not complete 
the IAT, the results are not generalisable. The sample only contained UK HCPs and was predominantly female. It also 
incurred a high dropout rate (27.5%) for those who consented but did not complete the IAT. However reassuringly, the 
post-hoc power calculation indicated that the results retained 100% power.
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Conclusions
These results demonstrate the presence of implicit negative bias towards smoking and implicit positive bias towards 
exercising amongst HCPs who refer individuals with COPD to PR. Due to the correlation between beliefs and behaviour, 
this provides a rationale for the inclusion of components targeting HCP communication (eg decision coaching training, 
consultation prompt) in our shared decision-making intervention to enable HCPs to fully and impartially support 
individuals’ decision-making for PR.
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