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(ii) Discuss THREE possible limitations of the study design used by FluTracking, including
the impact of the design on any conclusions that could be made.
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These reports include a breakdown of symptoms by age group.

(b) FluTracking releases weekly reports for both Australia (Figure 2) and New Zealand (Figure 3).

Figure 2: FluTracking Australia weekly fever and cough symptoms (%) by age group
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~ Adapted from: www.flutracking.net/Info/Report/202353/AU

Figure 3: FluTracking New Zealand weekly fever and cough symptoms (%) by age group
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5

Use Figure 2 and Figure 3 to make THREE statements that compare the incidence of fever and
cough in different age groups between the two countries.
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(c)
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In order to quantify the risk factors of influenza transmission in households, a prospective study
was conducted during the 1999/2000 winter season in France.

946 households were enrolled in the study, where one member of the household, the index
patient, had visited their doctor because of an influenza-like illness. 510 of the index patients
tested positive for Influenza A. Secondary cases of influenza among household contacts of the
index patients were identified using a standardised daily questionnaire over a period of 15 days.

Secondary cases were defined as household contacts who had gone on to develop clinical
influenza within 5 days of the disease onset in the index patient. 395 households completed the
questionnaire, of which 116 were excluded. Figure 4 describes the study design.

Figure 4: Study Design (1999-2000 Winter Influenza Season in France)
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Adapted from: Viboud, C. et al (2004), Risk factors of influenza transmission in households,
The British Journal of General Practicioners, 54(506):684-89
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(i) In the 279 households that met the study criteria, the mean number of children under 15
years of age per household was 0.71.

Calculate an estimate of the number of children under 15 who were recorded as secondary
cases in this study.
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(i) Discuss any issues that may influence the accuracy of your estimate in part (¢)(i).
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QUESTION TWO

There are over 200 different viruses that can cause colds. These viruses spread through the air when
someone with a cold sneezes or coughs. Once cold symptoms begin, they will usually be resolved
within a week.

(a) A study on the duration of symptoms of the common cold virus was undertaken across Auckland.
A researcher conducted an online survey of 620 volunteer participants. Each participant was
asked to report the duration of their most recent cold symptoms from onset, also known as day 0.
Of the 620 participants in the study, 121 experienced a fever and 612 experienced a sore throat,
while 8 participants did not experience either of these symptoms.

Figure 5 shows the density distributions of the duration of fever and sore throat symptoms
reported by study participants. ~

Figure 5: Density distributions of the duration of fever and sore throat symptoms in days

Fever

Symptoms

Sore throat

0.0 20 4.0 6.0 8.0
; Duration of symptoms in days

Figure 6 shows the sore throat symptoms, in days, reported by study participants.
Figure 6: Sore throat symptoms in days

Duration of symptoms in days

Min 25% Median 75% Max Mean SD Sample Size
1.12 2.361 3.3 4.5 7.563 3.536 1.471 612
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(i)  Suggest a suitable probability distribution model, including relevant parameters, to model
the duration of fever symptoms.

Comment on the limitations of the probability distribution model you have chosen.
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(if) It has been suggested that the duration of sore throat symptoms can be modelled by a
triangular distribution with the parameters a:1, b:7, c:2.

Using the data and information provided in Figure 6, discuss whether the proposed

probability distribution model is appropriate.
Use probability calculations to support your answer. ‘.'\1
2 I
L‘_ dor* 3 L
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(¢) A health student from Otago University wanted to investigate whether New Zealanders who
were unwell were more likely to take time off from their regular duties, such as work or school,
in the winter months compared with the summer months. They conducted two online surveys of
randomly sampled New Zealanders in August 2023 (winter) and January 2024 (summer), and
asked respondents whether they had experienced an influenza-like illness (a fever with a cough
or a sore throat) during the previous month.

The respondents who had experienced an influenza-like illness were then asked an additional
question about whether this illness resulted in them being absent from their regular duties.
The results of the second question for both surveys is displayed in Table 2 below.

Table 2: Absence from regular duties due to influenza-like illness (ILI)

Absent from regular duties | Not absent from regular 1 "ll! '
e

due to ILI duties despite ILI
July 2023 1434 670 UO &
December 2023 519 275 744

Construct a confidence interval and use it to evaluate the claim that New Zealanders with an
influenza-like illness are more likely to take time off from their regular duties in the winter
months than in the summer months
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QUESTION THREE

(a) Asthma is one of the most common illnesses in New Zealand, affecting an estimated 1 in 8
New Zealand adults, and 1 in 7 New Zealand children. There is no cure, but recent advances in
medication may improve outcomes for asthma sufferers.

Report 1: Study a ‘game-changer’ for treating Kiwi asthma sufferers

Asthma affects more than 500000 Kiwis, but a ground-breaking New Zealand-led study could
be about to change the way patients with the respiratory illness are treated.

Currently, most adults with mild asthma are given two different inhaler medications: a
preventer and a reliever. The preventer is an inhaled corticosteroid which is taken twice a day.
The reliever is an inhaled bronchodilator which is taken whenever needed to relieve asthma
symptoms, such as wheezing.

More than 670 people from New Zealand, the United Kingdom, Italy, and Australia with mild
asthma took part in the study’s trial — 82 per cent were from New Zealand. Participants had
been taking only the reliever medication before they started the study. They were randomly
allocated into three groups; one third used a reliever inhaler for 12 months whenever they
had symptoms. Another third used both a preventer inhaler twice daily and a separate
reliever inhaler whenever they had symptoms. The final group used a single combined
preventer-reliever inhaler whenever they had symptoms.

The study showed that the risk of an asthma attack was reduced for those who used the
single combined preventer-reliever inhaler. The study’s results showed the combined
preventer-reliever group’s risk of an asthma attack was reduced by 60% compared to those
who used a reliever alone. The single combined approach was also shown to have a 56%
reduction compared to those who used both medications separately.

Adapted from: www.stuff.co.nz/national/health/112844094/
study-a-gamechanger-for-treating-kiwi-asthma-sufferers

(i)  Write a short paragraph that identifies the key elements of the study design using
appropriate statistical terminology.
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(i) Discuss TWO reasons researchers randomly allocated participants into one of the three
groups: reliever only, reliever and separate preventer, combined preventer-reliever.
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(iii) The study in Report 1 was an open-label trial; there was no blinding, and participants were
aware of what medication they were taking. Previous studies were double-blinded and all
participants were provided with two inhalers. Participants in the double-blinded studies
were randomly allocated into one of three treatment groups:

. active reliever inhaler and placebo preventer inhaler
. active reliever inhaler and separate active preventer inhaler

. active combined preventer-reliever inhaler and placebo preventer inhaler

Discuss why researchers may have chosen not to blind the study in Report 1.
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(ii) Describe how you could construct a confidence interval for the proportion of Ugandan
people aged 12 years or older meeting any of the three criteria for asthma.

Discuss any reservations or considerations you have about using this method.
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(ii) Based on the data in Table 3, describe which pre-admission treatment might best explain
the observed differences in rates of severe outcomes for the two groups
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(iii) 19% of all patients in the study had short hospital stays (less than two days duration), of
which 71 individuals were asthmatics.

Compare the proportions of short hospital stays for asthmatics compared to non-asthmatics.
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(iv) For the 385 asthmatic patients in this study, the probability that two randomly chosen,
consecutive patients are children is 0.0356.

Use this information to determine how many children were in this study.
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The New Zealand Ministry of Health claims that as people age, they tend to get fewer colds due
to a build up of immunity to some cold viruses. To test this theory, researchers took a random
sample of 80 patients from four GP practices in Auckland. These patients were asked to recall the
number of colds they had experienced in the previous 12 months. When a patient was under the
age of 14, their caregiver was asked to recall the number of colds the patient had experienced in
the previous 12 months.

Figure 8 shows a scatterplot displaying each person’s age in years plotted against the number of
colds each person experienced in the previous 12 months

Figure 8: Number of colds in previous 12 months versus age in years
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Identify key features of the data shown in Figure 8, and use these to discuss the relationship
between age in years and the number of colds experienced in the previous 12 months.
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Marker commentary

This question provides evidence for 70 because the candidate
has gained at least 6s grades and 10 grade overall.

The candidate discussed at least two trends or key features of
time series data in context and with numerical evidence from
Figure 1. They have at least three sufficient statements
describing non-sampling errors in context. They have at least
three sufficient comparison statements, with evidence,
comparing relevant trends or features of time series data
from two graphs from Figures 2 and 3. They have calculated a
valid estimate for the proportion of children who were
recorded as secondary cases in the study in Figure 4, and
they have discussed two valid issues that may have
influenced the accuracy of an estimate made from Figure 4.

This question provides evidence for 5s because the candidate
has gained at least 6s grades overall.

The candidate has identified a suitable probability distribution
and parameters. They have identified at least one limitation of
this model. The candidate has not calculated one suitable
probability for evaluating the goodness-of-fit of a probability
distribution model. They have not correctly calculated
probabilities from a Poisson distribution. They have evaluated
the Poisson model for the given situation, and have discussed
two appropriate limitations. They have calculated and
appropriate estimate for the margin of error for a given
situation, but have not interpreted the confidence interval
appropriately.

This question provides evidence for 8o because the candidate
has gained at least 6s grades and 10 grade overall.

The candidate described two key features of an experiment in
context using statistical language. They discussed at least two
reasons for random allocation in context. They identified a
suitable purpose for an open label trial. They have compared
relevant features of sample data from a bootstrap distribution,
and have interpreted the confidence interval in context. They




have adequately discussed at least two potential issues with
the sampling strategy for this study. The candidate has not
correctly calculated a conditional probability. They have
described the use of a margin of error formula that will not
over-estimate the confidence interval.

This question provides evidence for 70 because the candidate
has gained at least 6s grades and 20 grades overall.

The candidate has correctly compared appropriate rates using
a relative approach. They have reasoned with evidence that
the use of corticosteroids is associated with the observed
difference in severe outcomes for asthmatic patients, and
again have used a relative approach. They have calculated
appropriate proportions for short hospital stays for asthmatics
compared to non-asthmatics, and compared these using a
relative approach. The candidate has calculated the number of
children in a study and has considered non-replacement. They
have identified the nature and strength of the data in Figure 8,
but have not identified the effect of outliers or unusual
groupings.






