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M-aori experience disproportionate asthma severity 

compared to non-M-aori in New Zealand. We 

studied factors associated with asthma severity in 

a sample of M-aori adolescents who participated in 

the International Study of Asthma and Allergies in 

Childhood Phase Three survey in Wellington during 

2001-2002. 

Participants (n=88) completed a questionnaire on 

entry to the study, and after one year of follow-up, 

measuring asthma risk factors, health service usage, 

asthma morbidity and use of self-management tools. 

Half of the participants also kept monthly asthma 

symptom diaries for the follow-up period. 

Risk factors for four or more attacks of wheezing 

during the one year of follow-up included 

experiencing four or more attacks of wheezing in the 

previous year ‘prevalence odds ratio’ (POR)=2.66, 95% 

confidence interval (CI) 0.85-8.27, previous problems 

of access (POR=2.45, 95% CI 0.69-8.71) and using 

paracetamol at least once a month (POR=2.18, 95% 

CI 0.68-6.98). Severe wheeze was associated with 

having experienced severe wheeze in the previous 

year (POR=3.05, 95% CI 0.86-10.79), problems of 

access (POR=3.13, 95% CI 0.59-16.66) and using 

paracetamol (POR=2.16, 95% CI 0.62-7.49).

Baseline asthma severity and frequency of wheeze 

were important determinants of subsequent 

morbidity in this population, although none of the 

findings were statistically significant because of 

the relatively small numbers involved. Access to 

care may be an important factor influencing asthma 

severity in M-aori adolescents.

Introduction

M-aori are the indigenous people of New Zealand and 

comprise approximately 15% of a total population of four 

million.1 Previous studies have shown that asthma severity 

and hospitalisation rates are disproportionately greater among 

M-aori than non-M-aori.2-4 A number of reasons for this 

increased severity have been proposed including exposure to 

environmental tobacco smoke2, lack of appropriate management 

and medications5,6 and inadequate information at a primary 

care level.2,7 In a companion paper examining factors associated 

with asthma morbidity and access to care in M-aori teenagers8 we 

found that experiencing access problems in the year prior to the 

study was associated with access problems during the subsequent 

one-year follow-up period (prevalence odd ratio (POR) =5.06, 

95% CI 1.48-17.37, p=0.01). Access to care may be an important 

mediating factor since regular asthma care and education have 

been shown to be associated with a reduced occurrence of 

hospital admissions.7 Additionally, socio-economic factors have 

been shown to be related to health status and may be potentially 

modifiable environmental factors in relation to asthma severity 

and/or prolongation of asthma symptoms.2  No New Zealand 

studies to date have specifically investigated risk factors for 

asthma severity in M-aori. We therefore conducted a follow-up 

study to examine factors associated with asthma severity in 

M-aori adolescents. 

Materials and methods

Phase One of the International Study of Asthma and Allergies in 

Childhood (ISAAC) involved more than 700,000 children from 

two age groups (6-7 years and 13-14 years), in 56 countries9,10

and ISAAC Phase Three involved a repeat of Phase One to 

assess trends over time.11  ISAAC Phase Three was conducted in 

Wellington, New Zealand during March 2001 – March 2002. 

Recruitment methods for ISAAC Phase One and Phase Three 

have been previously described in detail elsewhere.11-12 Briefly, in 

order to ensure comparability of information over time, ISAAC 

Phase Three in Wellington involved selecting schools from the 

same sampling frame as that which was used for ISAAC Phase 

One. The sampling frame was representative of the Wellington 

geographical area (Porirua, Lower Hutt and Wellington city), 

without selection by urban or rural residence or by socio-

economic status. Each secondary school within the Wellington 

area (i.e. those with students in the 13-14 year age group), were 

allocated a number and the schools were selected using a table 

of random numbers. If a school refused participation it was 

replaced by the next randomly chosen school. 
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Additionally, in the current study, recruitment numbers were 

low and so participant numbers were supplemented by sampling 

more students, from the same 13-14 year age group, from three 

more schools (outside of the ISAAC sampling frame) during 

May-October 2002. Although, these additional schools were not 

part of the formal ISAAC Phase Three survey, we used the same 

approach as that for ISAAC Phase Three itself, including the use 

of the ISAAC Phase Three questionnaire. 

An introductory letter, information sheet and consent form was 

sent to all students and their parents. Ethical approval for the 

study was obtained from the Wellington Ethics Committee 

(WGT/01/04/036) in New Zealand. All data were collected at 

either the student’s home or their school. 

The current study included those 13-14 year old students who 

self-identified as M-aori, and who had completed the ISAAC 

Phase Three survey9 and answered “yes” to the following two 

core questions as indicators of current asthma morbidity:13

1) “Have you ever had asthma?” and; 2) “Have you had wheezing 

or whistling in the chest in the last 12 months?” The asthma 

outcome measures were (in the previous 12 months) 4+ attacks 

of wheezing’ (4+ versus 0-3 attacks of wheezing) and ‘severe 

wheeze’ (wheeze severe enough to limit speech to only one or two 

words at a time between breaths, yes versus no).

Participants completed a questionnaire (with assistance from 

the interviewer) relating to the previous twelve months on 

entry to the study and after one year of follow-up. Asthma 

morbidity was assessed using the standard questions from the 

ISAAC questionnaire9 (see Appendix 1) relating to the following 

symptoms in the previous 12 months: number of attacks of 

wheezing; sleep disturbed due to wheezing; and wheezing 

severe enough to limit speech. Additional questions focused on 

symptom events13  such as days lost from school due to asthma; 

use of asthma self-management tools (asthma action plans, 

peak flow meters); use of asthma medication (in the previous 

12 months – taking asthma medication and/or running out of 

asthma medication) and; interaction with health services (routine 

visit to GP for asthma in previous 12 months) including number 

of emergency general practitioner visits and hospital admissions 

for asthma. All questions were based on those used in an earlier 

study of asthma morbidity in M-aori adults.7 The questionnaire 

also included the standard ISAAC Phase Three environmental 

questionnaire on risk factors.11 Participants were also asked 

whether their family held a community services card (CSC) 

which entitles lower income families to a subsidy on general 

practitioner visits and prescription charges.14 The completion and 

collection of monthly diaries involved a major effort from both 

the researchers and the participants. Thus, for logistical reasons, 

only one half of the students (those living in the Hutt Valley 

region of Wellington) were asked to complete monthly diaries on 

their asthma symptoms and management of their asthma during 

the follow-up period. The diaries were used to complement the 

other morbidity measures being undertaken in the study and 

provided additional information on what constituted ‘usual’ 

asthma care for the participant. 

All data were entered using Microsoft Access 2000 for Windows 

and then manually checked against the original questionnaire. 

We used multivariable logistic regression to estimate period 

prevalence odds ratios (POR).15 All variables relating to asthma 

severity, asthma management, medications and use of health 

services as well as variables of a priori interest (gender, siblings, 

cat ownership, smoking, parental smoking, paracetamol use) 

were included in the initial models. However, there were major 

problems of multi-collinearity and the regression coefficients had 

high standard errors. Even the findings for basic demographic 

variables such as gender were unstable because these were 

strongly related with smoking and other variables of interest. 

For the univariable analyses we therefore defined a summary 

Australasian Epidemiologist  September 2008  Vol. 15.2, 4 –10  Asthma severity in Maori adolescents, Lis Ellison-Loschmann et al.

Table 1: Self-reported asthma severity at baseline and after one year of follow-up: findings for all participants who kept 

(or did not keep) an ‘asthma diary’ 

Total (n=88*) Keeping a diary (n=41*) Not keeping a  diary (n=47*)

Asthma severity Frequency Baseline % (n) One year 

follow-up % (n)

Baseline % (n) One year 

follow-up % (n)

Baseline % (n) One year 

follow-up % (n)

Attacks of 

wheezing last 12 

months

0

1-3

4-12

More than 12

14.0 (12)

58.1 (50)

20.9 (18)

  7.0 (6)

21.2 (18)

48.2 (41)

22.4 (19)

  8.2 (7)

22.5 (9)

52.5 (21)

17.5 (7)

  7.5 (3)

25.0 (10)

32.5 (13)

27.5 (11)

15.0 (6)

  6.5 (3)

63.0 (29)

23.9 (11)

  6.5 (3)

17.8 (8)

62.2 (28)

17.8 (8)

  2.2 (1)

Night waking last 

12 months

Never

< one night/week

> one night /week

26.1 (23)

58.0 (51)

15.9 (14)

47.7 (42)

34.1 (30)

18.2 (16)

17.1 (7)

56.1 (23)

26.8 (11)

41.5 (17)

41.5 (17)

17.1 (7)

34.0 (16)

59.6 (28)

  6.4 (3)

53.2 (25)

27.7 (13)

19.1 (9)

Severe wheeze last 

12 months

Yes

No

22.7 (20)

77.3 (68)

22.7 (20)

77.3 (68)

26.8 (11)

73.2 (30)

22.0 (9)

78.0 (32)

19.1 (9)

80.9 (38)

23.4 (11)

76.6 (36)

Exercise wheeze 

last 12 months

Yes

No

83.9 (73)

16.1 (14)

79.5 (70)

20.5 (18)

92.5 (37)

   7.5 (3)

75.6 (31)

24.4 (10)

76.6 (36)

23.4 (11)

83.0 (39)

17.0 (8)

Night cough last 

12 months

Yes 

No

67.8 (59)

32.2 (28)

54.5 (48)

45.5 (40)

75.0 (30)

25.0 (10)

46.3 (19)

53.7 (22)

61.7 (29)

38.3 (18)

61.7 (29)

38.3 (18)

Days off school 

due to asthma/

wheezing in last 

12 months

None

1-6 days

1-2 weeks

2-4 weeks

More than 4 

weeks

59.3 (51)

33.7 (29)

  2.3  (2)

  3.5  (3)

  1.2  (1)

76.2 (64)

21.4 (18)

  2.4 (2)

  0.0 (0)

  0.0 (0)

62.5 (25)

37.5 (15)

  0.0 (0)

  0.0 (0)

  0.0 (0)

75.6 (31)

19.5 (8)

  4.9 (2)

  0.0 (0)

  0.0 (0)

56.5 (26)

30.4 (14)

  4.3 (2)

  6.5 (3)

  2.2 (1)

76.7 (33)

23.3 (10)

  0.0 (0)

  0.0 (0)

  0.0 (0)

* Column numbers (n) may not always add up to total number (n) due to missing data 
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variable, ‘problems of access’, at baseline relating to any of the 

following events which might have occurred in the previous 

12 months: (i) running out of medication or; (ii) requiring 

an emergency visit to the doctor or; (iii) requiring a hospital 

admission for asthma or; (iv) needing to see the doctor for 

asthma but being unable to. It is recognised that there is a 

complex interplay of issues that relate to accessing health care2,7

which include key factors such as having medication4,5,6 and 

use of health services2,7,13 and the risk factors included in the 

‘problems of access’ summary variable are both markers of 

problems of access and markers of asthma severity. 

There were also problems with multi-collinearity in the 

multivariable analysis when we examined asthma morbidity 

during the one year follow-up. Thus, we ran a reduced model 

including the following variables: (i) a single measure of asthma 

severity at baseline (this differed according to which severity 

outcome variable was being considered); (ii) the summary 

variable ‘problems of access’ at baseline; (iii) having an asthma 

action plan at baseline (as a summary measure of having received 

asthma education); (iv) paracetamol at least once a month in the 

12 months prior to baseline (a strong asthma risk factor in the 

univariable analyses); (v) currently smoking at baseline (a strong 

asthma risk factor in the univariable analyses); (vi) having a 

community services card (as a marker of socioeconomic status); 

and (vii) keeping a monthly asthma diary.

Results

From the ISAAC Phase Three survey responses, 144 students 

were initially selected to take part in the study. Of these, 20 

(13.9%) were subsequently considered ineligible and excluded 

from the analyses (nine had not wheezed in the past 12 

months, four were not M-aori, two had not had a previous 

asthma diagnosis, and five had left school in the time between 

completing the ISAAC survey and being approached to take part 

in the current study), leaving 124 eligible students of which 68 

(54.8%) consented to take part. From the additional sampling 

conducted in schools outside of the ISAAC sampling frame, a 

further 44 students were identified as eligible to take part in 

the current study of which 20 (45.5%) consented to participate. 

Thus, there were a total of 88 participants, giving an overall 

response rate of 52.4%. 

We compared information for participants and non-participants 

using the responses from the ISAAC survey questionnaire. 

Among the participants, there were slightly more males (55.5% 

versus 48.0% of the non-participants), and participants were 

slightly younger compared to that of the non-participants (mean 

age 14.0 years versus 14.2 years respectively). The prevalence of 

asthma symptoms between participants and non-participants 

was similar with just over half of both the participants and 

non-participants experiencing waking at night with wheezing in 

the past 12 months (52.3% and 54.0% respectively). However 

participants did report a higher prevalence of night cough 

(65.9%) compared to non-participants (65.9% and 51.0% 

respectively, [p=0.05]). 

Table 1 presents information on markers of asthma severity 

at baseline and at the one year follow-up for all participants 

together and separately for those who did and did not complete 

monthly asthma diaries during follow-up. At baseline, 27.9% 

of participants reported four or more attacks of asthma in the 

previous 12 months and 22.7% had experienced severe wheeze. 

The findings were generally similar at the one year follow-up 

although a non-significant reduction in the prevalence of some 

asthma symptoms (e.g. night cough, exercise wheeze) was 

evident. The proportion of students reporting four or more 

asthma attacks in the previous 12 months increased from 25.0% 

to 42.5% in those who kept diaries but decreased from 30.4% to 

20.0% in those who did not keep diaries.

The unadjusted results for factors affecting asthma severity 

during the one year follow-up are shown in Table 2. The 

strongest risk factor for experiencing four or more attacks of 

wheezing during the one-year follow-up was having experienced 

four or more attacks of wheezing in the year prior to baseline, 

prevalence odds ratio (POR)=2.48, 95% CI 0.92-6.71. Having 

an asthma action plan was weakly negatively associated with 

the risk of having four or more attacks during the one-year 

follow-up period (POR=0.85, 95% CI 0.15-4.70). The strongest 

findings for severe asthma related to having experienced severe 

wheeze in the year prior to baseline (POR=4.24, 95% CI 1.42-

12.6) and having had problems of access in the year prior to 

baseline (POR=4.02, 95% CI 0.86-18.9). Table 3 presents the 

adjusted PORs for factors associated with increased frequency 

of wheezing and increased asthma severity during the one year 

follow-up period. 

Discussion

This follow-up study has examined factors associated with 

asthma severity in a sample of M-aori adolescents. As expected, 

baseline asthma severity and frequency of wheeze were important 

determinants of subsequent severity. However, once baseline 

asthma severity was controlled for in the multivariable analysis, 

there were no other significant risk factors found for subsequent 

asthma severity. However, there were still relatively (but non-

statistically significant) strong associations for several variables. 

In particular, risk factors for four or more attacks of wheezing 

during the one year of follow-up included experiencing four 

or more attacks of wheezing in the previous year (POR=2.66, 

95% CI 0.85-8.27, previous problems of access (POR=2.45, 

95% CI 0.69-8.71) and using paracetamol at least once a month 

(POR=2.18, 95% CI 0.68-6.98). Severe wheeze was associated 

with having experienced severe wheeze in the previous year 

(POR=3.05, 95% CI 0.86-10.79), problems of access (POR=3.13, 

95% CI 0.59-16.66) and using paracetamol (POR=2.16, 95% CI 

0.62-7.49).

Previous studies have consistently reported asthma prevalence 

to be similar between M-aori and non-M-aori children16-18 while 

studies of asthma severity have found that M-aori children 

experience excess asthma morbidity and higher hospital 

admission rates compared to non-M-aori.2-4 One study comparing 

asthma severity amongst indigenous and non-indigenous 

populations in Western Australia reported hospitalisation 

rates to be increased among the indigenous compared with 

non-indigenous peoples19 although findings have not been 

consistent.20
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Baseline variables (at start of follow-up)

Asthma morbidity during one-year follow-up

4+ attacks of wheezing Severe wheeze

% POR†  95% CI %  POR†  95% CI

Keeping a diary No 20.0     1.00 23.4 1.00

Yes 42.5 2.96 1.13 – 7.74 22.0 0.92 0.34 – 2.51

Gender Male 30.4 1.00 25.0 1.00

Female 30.8 1.02 0.40 – 2.56 20.0 0.75 0.27 – 2.07

Asthma severity

4+ attacks of wheeze past 12 months No 25.4 1.00 21.0 1.00

Yes 45.8 2.48  0.92 – 6.71 29.2 1.55  0.53 – 4.53

Waking at night past 12 months No 26.8 1.00 23.0 1.00

Yes 50.0 2.74 0.85 – 8.83 21.4 0.91  0.23 – 3.66

Severe wheeze past 12 months No 26.2 1.00 16.2 1.00

Yes 45.0  2.31 0.82 – 6.54 45.0  4.24 1.42 – 12.6 

Days off school past 12 months due to 
asthma

No 28.6 1.00 17.6 1.00

Yes 35.3 1.36  0.53 – 3.48 31.4 2.14  0.78 – 5.89

Coughing at night past 12 months No 25.9 1.00 21.4 1.00

Yes 33.3 1.43 0.51 – 3.97 23.7 1.14 0.39 – 3.37

Asthma management

Has a peak flow meter No 34.0 1.00 22.4 1.00

Yes 27.0  0.72 0.28 – 1.84 24.3 1.11 0.41 – 3.04

Has an asthma action plan No 32.0 1.00 21.8 1.00

Yes 28.6 0.85 0.15 – 4.70 28.6 1.44 0.26 – 8.06

Asthma medications

Taking asthma medication in the past 12 
months

No 29.4 1.00 0.0 1.00

Yes 31.3 1.10 0.34 – 3.51 – – –

Run out of medication in the past 12 
months

No 22.0 1.00 21.4 1.00

Yes 39.5 2.33 0.89 – 6.07 24.4 1.19 0.44 – 3.23

Use of health services

Seen GP for asthma in past 12 months for 
routine visit

No 25.0 1.00 5.0 1.00

Yes 32.3 1.43 0.46 – 4.47 27.9 7.37 0.92 – 58.9

Seen GP for asthma in past 12 months as 
an emergency 

No 25.0 1.00 11.1 1.00

Yes 36.6 1.73 0.68 – 4.40 34.9 4.29 1.40 – 13.2 

Family has a Community Services Card No 31.0 1.00 17.8 1.00

Yes 31.7 1.04 0.41 – 2.62 29.3 1.91 0.69 – 5.30

Needed to see GP in past 12 months but 
was unable to

No 31.3 1.00 20.0 1.00

Yes 29.4 0.91 0.29 – 2.92 35.3 2.18 0.69 – 6.92

Problems of access* No 21.7 1.00 8.7 1.00

Yes 33.9 1.84 0.60 – 5.66 27.7 4.02 0.86 – 18.9

Risk factors

Older siblings 0 41.2 1.00 22.2 1.00

1 27.3 0.54 0.14 – 2.06 30.4 1.53 0.37 – 6.35

2+ 30.6 0.63 0.19 – 2.08 16.7 0.70 0.17 – 2.88

Younger siblings 0 33.3 1.00 36.4 1.00

1 27.3  0.75  0.20 – 2.77 13.0 0.26 0.06 – 1.17

2+ 37.1 1.18 0.38 – 3.69 22.2 0.50 0.16 – 1.61

Cat now No 40.9 1.00 21.7 1.00

Yes 28.3 0.57  0.21 – 1.58 22.6 1.05 0.33 – 3.34

Smoking ever No 20.5 1.00 25.0 1.00

Yes 38.6 2.44 0.91 – 6.54 21.7 0.83 0.31 – 2.27

Current smoking No 26.2 1.00 22.4 1.00

Yes 45.0 2.31 0.82 – 6.54 23.8 1.08 0.34 – 3.45

Mother smokes No 35.7 1.00 27.3 1.00

Yes 27.5 0.68  0.27 – 1.75 19.5 0.65 0.23 – 1.79

Paracetamol in past 12 months < once/month 19.4 1.00 18.2 1.00

> or = once/month 38.0 2.55 0.89 – 7.36 25.5 1.54 0.52 – 4.56

Table 2: Factors affecting asthma severity during the one-year follow-up period (unadjusted prevalence odds ratios)
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The reasons for the difference between asthma prevalence 

and morbidity rates among M-aori are unclear. Differences in 

asthma risk factors between M-aori and non-M-aori have been 

documented, for example, M-aori are less likely than non-

M-aori to have preventive measures in place for their asthma 

including appropriate education materials,2 action plans, 

peak flow meters5 and medications5-6  including prophylactic 

medication.21 More generally “running out of medication” 

indicates that regular asthma care and asthma education is 

not being accessed and so may have a relatively direct causal 

association with asthma severity and the occurrence of asthma 

attacks. Under-treatment of asthma has been recognised as being 

more common among poor populations22,23 and a recent study 

reporting on asthma hospitalisation risk in native and non-native 

Alaskans24 reported a decrease in hospitalisation risk among 

urban Alaska natives concurrent with increased use of inhaled 

corticosteroids in this population. Shaw et al (1994)21 reported 

cigarette smoking by the primary caregiver to be more common 

for M-aori than Europeans in their study which examined asthma 

risk factors in 600 school-age children. However, when passive 

smoking was controlled for in the analysis, the relative risk for 

M-aori of current severe wheeze fell only from 1.8 to 1.5 (95% CI 

0.7-3.4). Thus, exposure to passive smoking could not entirely 

account for the differences in asthma severity seen in these 

children. 

Having a community services card was negatively associated 

with severe wheeze in the current study. Previous New Zealand 

studies have found that financial burden is an important 

deterrent to care26,27 and socio-economic factors such as income, 

employment, housing and education have all been shown to 

be strongly related to health status. Socio-economic status can 

be viewed as a potentially modifiable environmental factor, 

in relation to asthma, which could impact on the severity or 

prolongation of symptoms.2,27

Thus, appropriate access to care is vital for people with asthma 

both in terms of acute management and for the control of 

chronic asthma requiring ongoing assessment, treatment and 

health education. Markers of problems of access may also 

be common markers of asthma severity28 with both having 

previously been found to be important determinants of access 

to care both internationally and in New Zealand.2,29-31

The current study found that both frequency of wheezing and 

increased asthma severity were non-significantly associated 

with use of paracetamol in this teenage population. Lesko 

et al32 in a randomised trial of children with current asthma 

and a febrile illness found that short-term use of paracetamol 

(in comparison with ibuprofen) increased subsequent asthma 

severity, as measured by a higher frequency of out-patient visits 

in those from the paracetamol group. Another study in adults 

reported frequent paracetamol use to be associated with an 

approximately two-fold increased risk of asthma.33 Possible 

underlying mechanisms involve increased oxidative stress due 

to the ability of paracetamol to reduce levels of the anti-oxidant 

glutathione in immune cells, thus depleting anti-oxidant 

defences and promoting TH2 allergic inflammation.33 However 

another possibility is simply that health professionals encourage 

their asthmatic patients to take paracetamol rather than aspirin 

because the latter may worsen asthma severity or that children 

experiencing frequent upper respiratory infections, often an 

early symptom of asthma, may be more likely to be prescribed 

paracetamol. 

Diaries can be a useful source of complementary information 

for use in studies of asthma morbidity.13 However, previous 

studies have reported that collaboration in diary-keeping can 

be problematic.34 In the current study, keeping a diary was 

associated with increased frequency of wheeze but not with 

severe asthma attacks during the one-year follow-up. It is 

possible that the diaries acted as a prompt for participants in 

recalling their symptoms more readily at the one-year follow-up 

interview, whereas the occurrence of a severe attack was recalled 

irrespective of whether the participant kept a diary.

The findings of this study must be treated with caution. 

Although there was no loss to follow-up over the one year 

period of the study, the low response rate and small participant 

numbers involved meant that very few findings were statistically 

significant despite the presence of relatively strong associations. 

At the time that students were being recruited to participate in 

the current study, there were major changes occurring with the 

implementation of a new education curriculum structure within 

New Zealand high schools. One consequence of this was strike 

action by teachers which occurred in many schools over the 

one year recruitment period of the current study. Hence there 

were sometimes prolonged delays between students completing 

the ISAAC questionnaire and being approached to take part in 

the current study as the initial contact with students relied on 

communication with the schools, and this may have affected 

participation rates for the study. 

In summary, the findings from this study suggest that baseline 

asthma severity and frequency of wheeze were important 

determinants of subsequent morbidity in this population 

of M-aori adolescents with asthma and having had previous 

problems of access to care was associated with increased asthma 

severity during the follow-up period. This is generally consistent 

with other evidence that problems of access do have an impact 

on asthma severity in M-aori and emphasises the need for 

improved strategies to reduce barriers to health care services. 
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Table 3: Adjusted prevalence odds ratios for factors associated with increased frequency of wheezing and increased 

asthma severity during the one year follow-up period

Appendix 1: ISAAC standardised assessment of asthma symptoms

1. Have you had wheezing or whistling in the chest in the last 12 months?

Yes

No

2. If YES, how many attacks of wheezing have you had in the last 12 months?

None  

1-3

4-12

more than 12

3. In the last 12 months, how often on average has your sleep been disturbed 

due to wheezing?

Never woken with wheezing

Less than one night per week  

One or more nights per week

4. In the last 12 months, has wheezing ever been severe enough to limit your 

speech to only one or two words at a time between breaths?

Yes

No

Baseline variables (at start of follow-up)

Asthma morbidity during one-year follow-up

4+ attacks of wheezing Severe wheeze

POR† 95% CI POR† 95% CI

Severe wheeze No 1.00               –

Yes 3.05 0.86 – 10.79

4+ attacks No 1.00 –

Yes 2.66  0.85 – 8.27

Problems of access* No 1.00 – 1.00 –

Yes 2.45 0.69 – 8.71 3.13 0.59 – 16.66

Asthma action plan No 1.00 – 1.00  –

Yes 0.68 0.11 – 4.35  1.23 0.17 – 8.79

Paracetamol in past 12 
months

No 1.00 – 1.00  –

Yes 2.18  0.68 – 6.98 2.16 0.62 – 7.49

Current smoking No 1.00 – 1.00              –

Yes 1.35 0.44 – 4.15 0.77 0.23 – 2.61

Community services card No 1.00 – 1.00 –

Yes 1.27 0.43 – 3.73 1.33 0.41 – 4.32

Keeping a diary No 1.00 1.00

Yes 2.80 0.89 – 8.82 1.03 0.31 –  3.42

† POR,  prevalence odds ratio

* Summary variable which includes: (i) running out of medication or; (ii) requiring an emergency visit to the doctor or; 

(iii) requiring a hospital admission for asthma or; (iv) needing to see the doctor for asthma but being unable to.
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