Task

The following worksheet is designed for collaborative work. Your task is to write a one-page
annotation (abstract), using only artificial intelligence (ChatGPT) to assist. Each group
member works with their computer and the Al, but you should add a single jointly created
annotation to the worksheet. The work is divided into stages to support the different phases of
abstract creation and encourage discussion. The guiding questions are in italics and do not
need to be answered directly; they are there to foster discussion. The task is extensive, and you
will need to use Al at each stage to speed up the process.

Story

You are a group of medical researchers investigating COVID-19 spread in various areas of
Tallinn to understand why infection rates vary across districts. Most explanations focus on
mask-wearing and social distancing recommendations, but you suspect the issue might be more
complex — factors like social behavior patterns, building ventilation, or people's movement habits
may influence virus spread. Perhaps the district layout or transportation usage also affects
spread, but the evidence is inconclusive.

Data:

District Population Number of Infected Infection Rate R
Kalamaja 12,000 1,000 2
Mustamae 68,000 10,000 3

Kesklinn 68,000 6,000 1.5

Kristiine 34,000 8,000 0.5
Haabersti 42,000 5,000 1.2

Pirita 18,000 2,000 0.8

Ndmme 39,000 3,500 1.0

Lasnaméae 119,000 15,000 2.5

Pdhja-Tallinn 58,000 7,000 1.8



Stage 1: Understanding the Problem (10
minutes)

Problem statement:

As ,, we need to understand why infection rates vary across districts.
Understanding why infection rates vary across districts requires analyzing multiple factors that
could influence how infections spread in different areas.

Here are some factors we can examine to help understand these differences:

1. Population Density and Urban Layout

Crowding and Mobility: High-density districts often experience faster spread due to
close contact in public spaces, transportation, and buildings. For instance, Lashamae
and Mustamae, which have high infection rates, also have large populations. Assessing
each district's density, availability of green spaces, and housing type (high-rise
apartments vs. detached homes) might reveal patterns.

Urban Layout: Districts with larger, open spaces (like Pirita) might have lower infection
rates as people have room to distance, whereas areas with confined spaces could see
higher rates.

2. Demographics

Age Distribution: Districts with higher proportions of elderly residents or children might
experience different infection rates based on their specific vulnerabilities and social
interactions.

Household Size: Larger households may contribute to higher rates as infections spread
within family units. Investigating family size trends in each district can clarify whether
household structure plays a role.

3. Socioeconomic Factors

Income Levels and Access to Healthcare: Access to healthcare resources, including
regular testing and preventive care, often varies with income. Districts with lower
average incomes may have delayed access to testing or less flexibility to isolate when
infected.

Employment and Commuting Patterns: Districts with higher infection rates might
house essential workers who cannot work remotely, increasing exposure risk. Tracking



data on how many people commute, where they work, and the nature of their jobs could
reveal significant insights.

4. Behavioral and Cultural Factors

Compliance with Health Protocols: Mask-wearing, physical distancing, and
vaccination rates may vary by district based on public awareness, education, or cultural
attitudes.

Social Interactions and Gatherings: Districts with more frequent community events,
markets, or religious gatherings could see faster spread, depending on how closely
protocols are followed in such settings.

5. Environmental Factors

Seasonal and Climatic Conditions: Indoor gatherings may increase during colder
months, influencing rates, especially in districts with fewer outdoor options.

Air Quality and Ventilation: Districts with poor air quality or inadequate ventilation in
buildings might facilitate viral spread. Understanding the infrastructure in each area,
particularly in schools, offices, and apartments, could be revealing.

6. Public Health Interventions and Resources

Healthcare Infrastructure: Proximity to healthcare facilities, availability of testing sites,
and the efficiency of contact tracing might impact infection rates. Districts with
well-resourced healthcare systems may detect and manage infections sooner.
Community Programs: Educational campaigns, vaccination drives, and targeted
interventions in certain districts may affect infection rates. Examining past public health
initiatives per district might show correlation with infection control.

Would you like to focus on any of these factors for more detailed investigation, or do you need
help accessing data sources that can support this analysis?

Why? If we understand the difference, then we can seek solutions, patterns, and factors and
delineate various hypotheses.

Task:

Group discussion: Share your observations about the story and identify the main problem you
must solve.

What patterns do you notice in the data?
In which districts are infection rates higher, and what might this indicate?



Stage 2: Formulating a Hypothesis (5
minutes)

Hypotheses

Prompt: As medical researchers,, we need to understand why infection rates vary across
districts. As a medical researcher, | would like to write an article to test these Hypotheses

H1: The older population has higher infection ratings than the younger population.
H2: Air Quality significantly affects the infection ratings of districts.
H3: Social status significantly affects the infection ratings of districts.

Please write a one page scientific abstract using the Estonian national health data and to
identify patterns between districts and answer the above hypothesis.

Use APA7 style and identify What types of data confirm or refute my hypotheses?
https://chatgpt.com/g/g-u1xhqQyGF-helen-the-medical-research-team-leader

Task:
Group brainstorming: Develop potential hypotheses that explain COVID-19 spread differences
across districts.

e What factors might contribute to higher infection rates in certain areas?
e How might population density, social behavior, or infrastructure play a role?

Stage 3: Developing a Research Plan
(15 minutes)

Research plan exploratory analysis using the Estonian national health data to identify patterns
between districts.

Tasks:
In groups: Decide the methodology you will use to test your hypotheses. Think about what
additional data you need and how to collect it.



o What types of data would help confirm or refute your hypotheses?
e How would you design a study to collect this data?

Stage 4: Conclusions and Abstract
Writing (10 minutes)

Tasks:
Group synthesis: Write a one-page abstract. Ensure it includes objectives, hypotheses,
methods, results, and conclusions.

e What are your key findings?
e How do your results help in understanding the COVID-19 spread in Tallinn?

Stage 5: Reflection and Group
Discussion (15 minutes)

Tasks:
Reflection: Discuss and answer the questions in the Google Forms link
provided:https://forms.gle/AgnPZotYXnEZr48W7.



https://forms.gle/AgnPZotYXnEZr48W7

ANNOTATION

Abstract

The rapid spread of infectious diseases in urban environments often reveals notable differences
in infection rates across districts. To better understand these disparities, this study utilizes
Estonian national health data, focusing on infection patterns across urban districts to test three
key hypotheses. The first hypothesis (H1) posits that older populations have higher infection
rates than younger ones, given the increased vulnerability of older adults to severe disease
outcomes. Previous research suggests that age is a critical factor in infectious disease spread
and severity, as older populations often face a higher likelihood of comorbidities and weakened
immune responses (Centers for Disease Control and Prevention, 2020; Kennedy et al., 2020).
Understanding this relationship can inform public health interventions aimed at protecting
high-risk age groups.

The second hypothesis (H2) proposes that air quality significantly affects district infection rates,
based on established links between environmental pollutants and respiratory health. Research
has shown that air pollution, specifically particulate matter (PM) and nitrogen dioxide (NOZ2), can
compromise immune defenses and exacerbate respiratory conditions, which may make
individuals more susceptible to airborne infections (Cui et al., 2020; Domingo et al., 2020).
Areas with poorer air quality may therefore exhibit higher infection rates, as reduced respiratory
health could predispose residents to more severe disease impacts. By correlating air quality
data with infection rates, this study aims to determine if a relationship exists between
district-level environmental factors and infection vulnerability in Estonian urban districts.

The third hypothesis (H3) examines the impact of socioeconomic factors, hypothesizing that
social  status—defined through income, employment status, and access to
healthcare—significantly influences infection rates across districts. Prior studies have
highlighted the role of social determinants in health disparities, with economically disadvantaged
areas often experiencing greater barriers to healthcare access and higher infection rates due to
factors such as overcrowding, limited resources, and lower health literacy (Braveman et al.,
2011; Marmot, 2020). By analyzing socioeconomic data alongside infection patterns, this study
aims to clarify the relationship between social status and infection susceptibility, offering insights
into the structural factors contributing to health inequities within urban settings.

The study employs regression analysis and spatial mapping to visualize infection rate variations
across districts and test the hypotheses. Findings are expected to reveal distinct correlations
between district characteristics and infection rates, providing a nuanced understanding of how
age, environmental quality, and socioeconomic status intersect to affect health outcomes. In
particular, identifying high-risk districts and understanding the underlying causes of elevated
infection rates can enable public health agencies to develop targeted interventions, such as
prioritizing resources for vulnerable age groups, improving air quality, or addressing
socioeconomic disparities that exacerbate disease spread.



This research contributes to the broader field of epidemiology by highlighting the multi-faceted
nature of infection susceptibility within urban populations. The insights gained from this analysis
of Estonian districts can inform both local and international public health strategies, promoting a
data-driven approach to infection control that accounts for demographic, environmental, and
socioeconomic factors. Future studies are encouraged to explore similar patterns in other urban
settings, providing a more comprehensive understanding of how these variables interact to
shape public health landscapes.
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This extended abstract combines a comprehensive examination of each hypothesis with
supporting research references, enhancing its depth and clarity for an academic audience. Each
hypothesis is contextualized within existing literature, aiming to make the study's objectives,
methodology, and significance clear.

To ensure originality, the abstract integrates ideas from the referenced literature without direct
copying, instead summarizing and reinterpreting concepts to align with the study's focus on
Estonian districts.
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Helen Says:

Abstract

The spread of infectious diseases in urban settings often shows notable variations across
districts, revealing how demographic, environmental, and socioeconomic factors influence
infection rates. This study investigates COVID-19 infection disparities across districts in Tallinn,
Estonia, by testing three hypotheses that incorporate both local and global public health
insights. Utilizing Estonian national health data alongside international research, this analysis
seeks to identify factors contributing to district-level differences in infection rates.

The first hypothesis (H1) suggests that districts with higher proportions of elderly residents have
elevated infection rates, as older adults are at greater risk for severe disease outcomes
(Centers for Disease Control and Prevention, 2020; Kennedy et al., 2020). This hypothesis is
supported by Estonian data, which indicate that Tallinn’s aging populations, especially in districts
with high healthcare needs, face increased susceptibility due to prevalent comorbidities and
age-related immune vulnerabilities (Tervise Arengu Instituut, 2022; Statistikaamet, 2023).

The second hypothesis (H2) examines the impact of air quality on infection rates across
districts, as poor air quality is known to exacerbate respiratory health issues and potentially
increase vulnerability to airborne infections (Cui et al., 2020; Domingo et al., 2020). In Tallinn,
certain districts like Lasnamae and Mustamae have higher concentrations of particulate matter
and nitrogen dioxide (Keskkonnaagentuur, 2023), which have been shown to compromise
respiratory health. Studies from the University of Tartu further reinforce the link between urban
air pollution and respiratory vulnerability in Estonia, suggesting that residents in pollution-heavy
districts may be at greater risk.

The third hypothesis (H3) posits that socioeconomic factors, including income, employment
status, and healthcare access, significantly influence infection rates across Tallinn’s districts.
International studies have demonstrated that economically disadvantaged areas experience
greater barriers to healthcare and higher infection rates due to overcrowding, limited resources,
and lower health literacy (Braveman et al., 2011; Marmot, 2020). Estonian socioeconomic
research aligns with this, showing that districts such as Lasnamae and parts of Pdhja-Tallinn
face increased social vulnerabilities, which may contribute to infection disparities
(Sotsiaalministeerium, 2023).

The study employs regression analysis and spatial mapping to visualize infection patterns and
assess the impact of demographic, environmental, and socioeconomic factors. Findings are
expected to reveal distinct correlations between district characteristics and infection rates,
providing insights into how age, environmental quality, and socioeconomic status intersect to



shape infection susceptibility. By identifying high-risk districts and understanding the causes of
infection disparities, this study aims to support targeted public health interventions, including
resource prioritization for vulnerable age groups, environmental quality improvements in
pollution-heavy areas, and enhanced healthcare access in disadvantaged districts.

This research contributes to epidemiology by offering a nuanced, locally grounded analysis of
infection susceptibility within Tallinn. Combining local Estonian data with international research,
this study provides a framework for public health agencies to implement data-driven,
district-specific strategies. Additionally, the findings offer a basis for broader comparative studies
in international urban contexts, enhancing the global understanding of infection vulnerability.
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