Prevalence of breathlessness and associated consulting behaviour: results of an online surveyThe British Lung Foundation Breath Test: an online survey of patterns of breathlessness in the UK and interaction with healthcare
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ABSTRACT:
The online British Lung Foundation Breath Test provides an opportunity to study the relationship between breathlessness, common socio-behavioural risk factors and interaction with healthcare. We analysed data from 356,799 responders: 71% were ≥50years old and 18% smokers. 20% reported limiting breathlessness (MRC breathlessness score ≥3) and the majority of these (85%) worried about their breathing; of these; 29% had not sought medical advice. Of those who had, 58% reported that the advice received hadn’t helped their breathlessness. Limiting breathlessness was associated with being older, physically inactive, smoking and a higher BMI. These data suggest a considerable unmet need associated with breathlessness as well as possibilities for intervention. 
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INTRODUCTION
Breathlessness is a common symptom, particularly in older people, and can be due to lack of physical fitness related to physical inactivity and body habitus as well as cardiac or respiratory disease.1 Anxiety can aggravate other causes of breathlessness or itself be the cause. The breathing SPACE (smoking, pulmonary disease, anxiety, cardiac disease, exercise level) framework has been proposed as a systematic way to approach conditions associated with breathlessness.2 Breathlessness is often dismissed as a normal part of aging, leading to late presentation and/or delayed diagnosis.3 In clinical practice, respiratory and cardiovascular diseases account for approximately two-thirds of presentations with exertional breathlessness.4
The British Lung Foundation (BLF) developed an online survey tool, the “BLF Breath Test”, that members of the public could use to assess their breathing and possible contributing factors. Based on individual responses, subjects were given tailored advice. Survey responses provide an opportunity to analyse the relationship between breathlessness, common socio-behavioural risk factors and experience of healthcare. 
Study design
The online BLF Breath Test was developed through an extensive stakeholder-reviewed process (https://breathtest.blf.org.uk/) and included 10-questions about demographics, physical activity, smoking history and Medical Research Council (MRC) breathlessness scale (online-supplement, table E1). Advertising, including via social media, was used to invite members of the public to complete the test (January 2016-to-April 2018). Based on individual responses, tailored advice was given (e.g. lifestyle changes, smoking cessation and weight reduction, visiting general practitioner), online-supplement, table E2. They were also asked whether they agreed to be contacted for a follow-up survey to assess the impact of taking the test. If so, a follow-up survey was sent by email roughly one year after the initial test, table E3. To enhance accuracy, only those who said they recalled taking the breath test were allowed to continue with the survey, however, the numbers were too low to be presented and details are provided in the online-supplement. The present analysis of the anonymised data collected was approved by the BLF information governance process. External ethical approval was not deemed necessary.
Statistical analysis 
Data were analysed using SPSS-version24. Descriptive statistics were used to present demographic data. Comparisons of proportions were done using Chi-squared test. Statistical significance was set at p<0.05.
Limiting breathlessness was defined as a score of ≥3 out of 5 on the MRC scale and “non-breathless” as score 1 or 2.5 Physical inactivity was defined as doing less than 20 minutes of daily physical activity.
RESULTS
365,043 responses were entered and 356,799 were included in the current analysis after excluding missing or wrong data (figure 1, online-supplement). Of the total sample, 71% were aged ≥50 years, 18% current smokers, 68% had body mass index (BMI)≥25 kg/m2 and 35% were physically inactive (table 1, figures E1 to E4). 
20% (n=71,634) of the whole sample reported limiting breathlessness and of these 85% (n=61,196) said that they worried about getting out of breath, but of these, 29% (n=17,747) had not sought medical advice. Among those who had sought medical advice (n=43,449), 58% (n=25,200) reported that this had not helped with their breathlessness (figure 1). 
Compared with non-breathless people, those with limiting breathlessness were more likely to be >60 years (mean percentage difference(95%CIs): 17.7(17.3 to18.1), current smokers (2.6(2.2 to 2.9)) and physically inactive (21.7(21.3 to 22.1)) (all p<0.0001) (figure 2). In addition, those with limiting breathlessness had a higher BMI compared with non-breathless people (31.2±7.6 versus 27.8±5.7 kg/m2 (mean±SD), p<0.0001). 
Because the follow-up survey response rate was low (8%), the results are presented online only for information (online-supplement, figures E5 to E9 and table E4). 
DISCUSSION
The principle findings of this large survey are that there is substantial unmet need related to breathlessness, with individuals who have limiting breathlessness not seeking healthcare and furthermore, a substantial number who had done so reporting that they had not found it effective.
The study confirms the importance of established factors reported to be associated with breathlessness including obesity, physical inactivity, smoking and aging.6,7 
While 20% of our sample reported breathlessness, this is higher than a previous population survey results that reported a prevalence of 8.9% in a smaller sample (~10.000).8 As previously described in epidemiological studies,9 about 60% of those presenting with limiting breathlessness (MRC dyspnoea score of 3 to 5) in our sample were aged ≥60 years. 
Significance of the findings
Although the majority (85%) of subjects with limiting breathlessness said that they worried about getting out of breath, 29% of those had not sought medical advice regarding the symptom. Moreover, more than half of those who sought medical advice said that the advice received had often not helped with their breathlessness (figure 1). This collectively represents a considerable unmet need around breathlessness. This consists of both “unexpressed demand” (i.e. people who have healthcare needs but who are not aware of them, or who choose not to seek healthcare) and “expressed demand that is sub-optimally met”. These results should provide a prompt to examine the problems with accessing health care services and to improve public awareness about breathlessness as a symptom that requires explanation. 
Collectively, our data show that limiting breathlessness is a common problem affecting mainly older people; a demand that is currently sub-optimally met and requires further attention with the aim to timely diagnose and treat patients and improve health care services. Low access to services by breathless people may be due to the nature of the symptom itself which can have slow and surreptitious onset.8 10 Importantly, effective evidence-based interventions for limiting breathlessness exist,911,10 12 but they are often under-utilized in primary and secondary care. 
Methodological issuesStrengths and limitations
These data represent a large number of breathless individuals, however, taking the BLF Breath Test survey was not part of a systematic sampling approach, so caution is needed when considering its applicability to the general population. The online design of the study did allow participation by those who, for example, were unable to leave their house.
After completing the Breath Test, people received advice tailored to their responses. The follow-up survey was intended to evaluate the impact of these (online-supplement). Unfortunately, the response rate was too low to allow confident conclusions to be drawn. Nevertheless, it is encouraging that 33% reported that they had made some lifestyle changes, for example, increasing their exercise level or improving their dietary habits. Interestingly, 6% of subjects successfully quit smoking after taking the test, while 3% had tried to quit but failed. These data support the notion that the BLF breath test can reach individuals who are not currently known to orthodox health services and beneficially change behaviour. As such the data should be considered hypothesis generating.
Conclusion and Future Research
Data from this large survey of breathlessness suggest considerable unmet need; both unexpressed demand and expressed demand that is sub-optimally met. Apart from aging, the factors associated with breathlessness are potentially modifiable suggesting that the online breath test could have a role in prompting useful interventions. The impact of tailored advice, using online surveys, on breathless might be the scope for future studies. Including normative data in future similar studies may also contextualise the findings and help the ability to generalise them.
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Table 1: Subjects Characteristics: BLF Online Breath Test (n=356,799)
	Variable
	MRC 1
(n=105,322)
	MRC 2
(n=179,843)
	MRC 3
(n=29,753)
	MRC 4
(n=29,098)
	MRC 5
(n=12,783)

	Height, cm
	170±10
	166±9
	166±9
	166±10
	167±10

	Body mass, kg
	76±10
	80±18
	86±21
	87±23
	85±24

	BMI, kg/m2
	26±5
	29±6
	31±7
	31±8
	30±8

	Age, n (%) 
· Under 40 years
· 40-49 years
· 50-59 years
· 60-69 years
· Over 70 years
	
30,688 (29)
12,318 (12)
22,301 (21)
28,014 (27)
12,001 (11)
	
30,258 (17)
19,520 (11)
41,971 (23)
57,844 (32)
30,250 (17)
	
2,164 (7)
2,741 (9)
6,944 (23)
10,621 (36)
7,283 (24)
	
1,269 (4)
2,068 (7)
6,374 (22)
10,742 (37)
8,645 (30)
	
	1,133 (9)

	1,214 (9)

	2,882 (23)

	4,174 (33)

	3,380 (26)




	Smoking, n (%) 
· Smoker
· Non-smoker
	
17,781 (17)
87,541 (83)
	
31,999 (18)
147,844(82)
	
5,513 (19)
24,240 (81)
	
5,919 (20)
23,179 (80)
	
2,915 (23)
9,868 (77)

	Physical activity, n (%)†
· Active
· Inactive
	

83,389 (79)
21,933 (21)
	

115,375(64)
64,468 (36)
	

16,526 (56)
13,227 (44)
	

13,314 (46)
15,784 (54)
	

4,531 (35)
8,252 (65)

	Do you worry about getting out of breath?  n (%)
· Yes
· No
	


26,225 (25)
79,097 (75)
	


120,708(67)
59,135 (33)
	


23,660 (80)
6,093 (20)
	


26,008 (89)
3,090 (11)
	


11,528 (90)
1,255 (10)


Values are mean±SD for height, weight and BMI and % of total subjects for other variables.
†Physical activity assessed as doing at least 20 minutes a day of any of the following activities: walking, cycling, gardening or anything else that makes the subject breathe faster. 
Abbreviators: BMI = body mass index; MRC = medical research council.


FIGURE LEGENDS:
Figure 1. Flow chart of responses to the BLF online Breath Test. Note that “unmet needs” among people suffering from limiting breathlessness (MRC breathlessness score ≥3 out of 5) represent: 1) those who didn’t seek medical advice despite their severe symptoms, 2) those who sought medical advice but still lacking sufficient knowledge about their symptoms or that the advice they received did not help with their breathlessness problem. Abbreviations: BMI= body mass index; MRC= Medical Research Council. 

Figure 2. Comparison of proportions of: being older>60 years, current smoker and physically inactive between people with limiting breathlessness (MRC breathlessness score ≥3 out of 5, n=71,634) and those who were non-breathless (MRC breathlessness score of 1 or 2, n=258,165). Values are percentage of subjects within each group. *=p<0.05 people with limiting breathlessness versus non-breathless individuals. Physically inactive: those who reported not doing at least 20 minutes of daily activities. Abbreviations: MRC= Medical Research Council.




1

10

