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Abstract The Australian AusPollen Partnership

provides respiratory allergy patients with accurate,

relevant and localised pollen information via smart-

phone Apps. This study aims to evaluate public

perceptions of need and benefit of providing local

pollen information. Individuals aged 18 years and

older were contacted through AusPollen Smartphone

Apps (Brisbane, Sydney, Canberra and Melbourne),

Australian Society for Clinical Immunology and

Allergy, Asthma Australia and social media. A pilot

questionnaire was developed in consultation with

partner organisations, including select questions

drawn from the National Young People and Asthma

Survey. The questionnaire consisted of four sections:

participant demographics, allergic rhinitis and asthma

symptoms, symptom management and App utility.

One hundred and twenty-seven people completed the

survey, of whom 53% had access to local pollen

information. Most (97%) participants without access

to local pollen information indicated that they wanted
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such a service. Pollen information was most com-

monly perceived by participants to be useful for

prevention and avoidance as well as preparation and

planning. This preliminary study identified a public

demand for local pollen information. Users identified

practical ways in which pollen information assisted

them. Publicised pollen concentrations and forecasts

have the potential to improve awareness of allergy

triggers and empower patient self-management,

reducing symptoms and burden of disease.

Keywords Allergic rhinitis � Asthma � Forecast �
Pollen � App � Symptom management

1 Introduction

Grass pollen exposure is a major predictor of seasonal

allergic rhinitis (hay fever) in Australia and globally.

Approximately 16% of Australians self-report allergic

rhinitis (AR) (AIHW 2011), with affected individuals

having over three times the risk of the general

population for developing asthma (Guerra et al. 2002).

During peak pollen times, asthma exacerbations requir-

ing hospital admissions increase (Tobı́as et al. 2003).

Furthermore, during springtime thunderstorms, allergic

rhinitis sufferers with asthmawho are sensitised to grass

pollen are at risk of severe asthma exacerbations, with

associated high healthcare burden, morbidity and

mortality (Venables et al. 1997; Thien et al. 2018).

During and after days of high pollen concentrations, as

symptoms develop, allergy sufferers’ quality of life

deteriorates (Kiotseridis et al. 2013).

While members of the public are using pollen

information communicated via Apps provided by our

AusPollen project as well as other services locally

(Johnston et al. 2018) and internationally (Berger et al.

2013), the public benefit arising from provision of

pollen information is rarely investigated. The AusPol-

len Partnership Project (https://auspollen.com.au/) is

establishing a standardised pollen monitoring network

to provide the general public with accurate and loca-

lised pollen observations, forecasts and alerts for

major Australian cities via smartphone Apps and

online. This study aims to evaluate public perceptions

of need and benefit of providing local pollen infor-

mation. We hypothesised that access to pollen infor-

mation would help empower self-management of

patients with allergic rhinitis. To survey the user-

perceived benefit of this pollen information, a pilot

questionnaire was undertaken at the time of estab-

lishing a standardised pollen monitoring program for

Brisbane, Sydney, Canberra and Melbourne.

2 Methods

2.1 The questionnaire

The questionnaire was developed in consultation with

partner organisations, with select questions (demo-

graphic, screening, health service use and information

access) drawn from the Australian National Young

People and Asthma Survey (Blanchard et al. 2014). The

questionnaire contained four sections: participant

demographics (age, gender and postcode), allergic

rhinitis and asthma symptoms (timing, severity, and

presence of itch, sneezing, rhinorrhoea, blocked nose

and difficulty breathing), symptommanagement (use of

medications and immunotherapy, and an open-an-

swered question on how symptoms are managed) and

open-answered questions on App utility. Participants

with access to pollen information were asked, ‘‘On a

scale of 1 to 5, how much do you think access to pollen

levels and forecast information could help you manage

your symptoms?’’ Then, ‘‘Inwhatways do you think the

pollen count is useful to you?’’ Participants without

access to pollen information were asked, ‘‘Would you

want to access a local pollen count and forecast

information?’’ And ‘‘Why would you want to access a

local pollen count and forecast information?’’

2.2 Circulation of the questionnaire

The study was approved by the South Western Sydney

Local Health District Human Research Ethics Com-

mittee (HREC/16/LPOOL/306, with approved amend-

ments). Adults 18 years and older were invited to

participate through Asthma Australia and the Aus-

tralasian Society of Clinical Immunology and Allergy

email lists and social media (Facebook). Question-

naire responses were collected from 8 September 2016

to 24 July 2017, which includes the Australian spring

to autumn, capturing the pollen season variability in

Australia (Beggs et al. 2015). Pollen information was

provided by AusPollen Apps and online for Mel-

bourne, Sydney and Canberra; 1 October to 31
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December 2016, and Brisbane; 1 November 2016 to

18 May 2017.

2.3 Statistical analysis

Only questionnaires completed and submitted by

participants living in Australia at the time of the

survey, and questionnaires in which the question

regarding access to pollen information was answered,

were included in the analysis.

Statistical analysis was performed using R (Version

3.2.4 2016-03-10), including crude odds ratios (OR) and

Chi-squared tests of quantitative data. Descriptive statis-

tics such as counts and proportions were used to describe

qualitative data. A thematic analysis was performed on

responses to the two open questions. Responses were

organised into preliminary themes, chosen by classifying

the most common words used in responses, and refined

by iterative processes during analysis of the data.

3 Results

3.1 Participant characteristics

A total of n = 127 completed and submitted question-

naires were included in the analysis. Participant

demographic information is summarised in Table 1.

The majority of participants were older ([ 55 years,

35%) and female (76%). Eighty per cent of partici-

pants reported hay fever diagnosed by a medical

professional. Fifty-five per cent reported a formal

diagnosis of asthma. Forty-six per cent reported

diagnoses of both. The highest prevalence of hay

fever and asthma was in the 26–35 years age group

(91%, n = 11 and 66%, n = 8 of 12 participants in this

age range, respectively). Most (n = 77, 61%) partic-

ipants derived information about hay fever from their

doctor, with the Internet being the second most used

resource (n = 49, 36%).

Fifty per cent of participants had access to local

pollen information. Age and gender distributions, and

formal diagnoses of asthma or hay fever did not

statistically differ between participants who had

access to pollen information, and those who did not

(see supplemental data).

3.2 Use of local pollen information

The group with access to local pollen information

commonly rated its usefulness for symptom manage-

ment at 5 out of 5 (n = 35, 50%). Responses to the

open-answer questions were coded based on the

themes of symptom management; prevention, pre-

paredness and planning; medication decisions; aller-

gen avoidance; symptom triggers; information and

Table 1 Demographics of respondents overall and for those with and without access to local pollen information

All groups Those with access Those without access OR with versus without access (CI)

Number 127 63 64

Age in years

[ 55 44 (35%) 25 (40%) 19 (29%)

36–55 63 (50%) 30 (48%) 33 (52%)

18–35 20 (16%) 8 (13%) 12 (19%)

Gender: female 93 (76%) 44 (73%) 49 (77%) 0.79 (0.34–1.79)

Seasonal AR diagnosis 98 (80%) 52 (85%) 46 (75%) 1.88 (0.75–4.71)

Asthma diagnosis 68 (55%) 35 (57%) 33 (53%) 1.18 (0.58–2.41)

AR severity rating

1–2 22 (18%) 9 (15%) 13 (22%)

3–4 62 (52%) 34 (56%) 28 (48%)

5 (‘‘severe’’) 35 (29%) 18 (30%) 17 (29%)

Seasonal AR = seasonal allergic rhinitis, or hay fever. ‘‘Diagnosis’’ refers to question, ‘‘Has a doctor or nurse ever told you that you

have [… asthma/hay fever]’’ For odds ratios (OR), 95% confidence intervals are presented. For comparison of age distributions

between those with and without access, Chi-squared = 5.6, p = 0.23
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awareness; forecasts and alerts; and for family mem-

bers. When asked how the pollen information was

useful, the commonly reported responses were: aller-

gen avoidance (n = 25, 40%), medication decisions

(n = 17, 27%) and a more general discussion regard-

ing prevention, preparedness and planning (n = 17,

27%) (Fig. 1). Of the participants without access to

local pollen information, 89% indicated that they

would want such a service. When asked why they

wanted access, the most commonly reported responses

aligned with the following themes: allergen avoidance

(n = 12, 19%), for forecasting symptoms or pollen

levels (‘‘forecast, alerts’’, n = 8, 12.5%) and medica-

tion decisions (n = 8, 12.5%). Participants both with

and without access to pollen information also sought

symptom confirmation, information, and improved

awareness of pollen levels, and understanding of what

was triggering their symptoms (Fig. 1). When asked

for their preferred method to access pollen information

(smartphone App, Facebook, a website or other

means), 85% preferred a smartphone App followed

by 8.8 per cent preferring a website.

4 Discussion

Our findings indicate an appreciation and need for

pollen information among adults with varying demo-

graphics. This is one of the few studies designed to

explore the community perception of publicised

pollen information. The questionnaire appeared to be

a useful tool with open-answer questions to directly

ask people why and how they use pollen information.

Environmental awareness, preventative medication

use and allergen avoidance activities for symptom

management, and curiosity for knowledge were some

of the reasons given to explain why such information

is needed.
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Fig. 1 Responses to open-ended questions evaluating the

pollen concentration and forecast, for those with access

(a) and for those without access (b). Numbers represent total

responses coded to each category, and bars represent per cent of

total questionnaire respondents with access (n = 63) and

without access (n = 64) to pollen information
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Allergic rhinitis is often a self-managed condition,

which places sufferers at risk of missing health

information and best practice guidelines (Cvetkovski

et al. 2018). However, allergy sufferers may seek

pollen information online when symptomatic (Kmenta

et al. 2016; Bousquet et al. 2018).Whereas Cvetkovski

et al. (2018) used interviews of allergic rhinitis

sufferers to focus discussion on medication use, in

our questionnaire those who had access to pollen

information discussed avoidance of triggers at a

comparable frequency. This suggests that participants

in our study were aware of environmental triggers for

their symptoms that they could themselves modify or

avoid. This echoes the recent findings of Johnston

et al. (2018) who also found improved environmental

awareness in pollen information consumers. Pollen

information services appear to serve as a public health

tool encompassing a broader sphere of allergic respi-

ratory disease management than is currently available

through general practice or pharmacy. With the public

relying on pollen forecasts to make decisions about

their daily activities, there is a responsibility for

timely, accurate pollen information (Bastl et al. 2017).

One limitation of this study is that participants who

did not want a pollen service may have chosen not to

proceed with the questionnaire, thus skewing towards

favourable responses. We have described the

responses of those with and without access to pollen

information without directly comparing the response

of the two groups; question wording differed to fit the

context of each group. Age-specific hay fever preva-

lence in our study was similar to that in other studies

(Cazzoletti et al. 2015). However, the age group

reporting the highest hay fever prevalence represented

a minority of responders, while the majority were aged

over 50 years, and female. Throughout the AusPollen

Partnership Project (2016–2020), versions of the

questionnaire are being distributed before and after

the pollen season to capture a larger number and

broader representation of participants.

While only 80% of questionnaire respondents cited

a diagnosis of seasonal allergic rhinitis by a health

professional, this does not capture those who are

symptomatic but never formally diagnosed. Other

participants may include those who seek information

to assist them in providing care to others. Subsequent

questionnaires for future research have been worded to

explore more deeply the reason why people seek

pollen information.

The AusPollen Partnership has established stan-

dardised pollen monitoring at four sites and developed

a smartphone App that communicates pollen forecasts

in these cities. The data from this pilot study indicated

that pollen information appears to be valuable to users

in the day-to-day management of symptoms during

peak pollen periods, and may also play a part in

mitigating large-scale events such as epidemic thun-

derstorm asthma. Access to local pollen information

has potential to enhance self-management of respira-

tory allergy by allergen avoidance and improved

symptom prevention and management.
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