England: General Population Health Landscape

Deborah Nunoo
Goldsmiths, University of London
London, United Kingdom
dnuno001@gold.ac.uk

Abstract— This paper explores the population health of those
living within England. With the health of the population facing
changes, such as global aging, life expectancies and retirement
ages have subsequently increased. Ethnic minorities have been
found to be more susceptible to poorer health than their
Caucasian counterparts, with minorities developing chronic
diseases and disabilities. Therefore, this research delves into
health, ethnicity, age and disability data, obtained from the 2021
UK Census, as well as the weekly Coronavirus datasets provided
by the Mayor of London. Prior to conducting any analysis, all
datasets were cleaned and transformed to exclude any data
related to the Welsh population. The datasets were then
visualised into graphs, such as bar, line and pie charts to display
any relationships, but also frequencies of health across a 5-point
Likert Scale: Very Good, Good, Fair, Bad and Very Bad.
Overall, the research concluded that the majority of England’s
population have very good to good health, thus may be
considered as healthy. Those living in the capital (London) are
relatively healthier than those that live outside. But the health
landscape has slightly adjusted since the onset of Coronavirus,
with population health marginally decreasing as a consequence.
Moreover, the paper possesses an opportunity to delve into the
effects of Long Covid on England’s population.
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I. INTRODUCTION

Previous research has demonstrated noteworthy ageing
trends, with older people living longer lives [1]. Individuals
develop health concerns as they age, with those over 75
facing severe issues [2]. It has also been discovered that
ethnic minorities have poorer health than Caucasians, who
are more prone to chronic diseases [3]. Since the coronavirus
pandemic began, some people have been suffering with
"Long Covid" [4, p.1]. As a result, the study attempted to
evaluate the population health of people living in England by
exploring the following research questions:

RQ:: What is the general health of the population like?

RQ:2: What age(s) and ethnic minorities are considered to be
more healthy?

RQs: Is there a relationship between age and disability when
it comes to health?

RQa: How has the health of the population changed since the
coronavirus pandemic?

It was uncovered majority of England's population is healthy,
with those under the age of 24 being the healthiest.
Individuals that identify as White: English, Welsh, Scottish,
Northern Irish, or British were found to be the healthiest
compared to other ethnic groups. Yet, those under the age of
24 were shown to have higher rates of disability,
contradicting previous literary research [3]. However,
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coronavirus cases were found to be at an all-time high in
2022, when compared to previous years. The biggest number
of instances were reported by people aged 25 to 29, while
those over 70 had the fewest.

II. BACKGROUND

A. Changing health across age

The health of the population has undergone significant shifts.
Recently, there has been a noticeable trend towards global
aging, leading to a larger demographic contribution from
older adults [1]. Consequently, life expectancies have risen,
as seen in the United Kingdom (UK), where it has grown to
81 years, prompting an increase in the legal retirement age [1;
2;5;6;7].

Despite claims that incidence rates of chronic health
conditions rises with age, with certain conditions becoming
more prevalent in later adulthood, individuals aged 60 and
above often tend to develop noncommunicable diseases like
cancer, mental disorders such as dementia and Alzheimer's,
as well as heart disease [1; 8]. House et al [2] supports this
finding, highlighting significant health issues persisting in
those aged 75 and above.

B. Health across the ethnicities

Research further indicates that ethnic minorities have poorer
health than Caucasians [3]. Black and Hispanic people are
more susceptible to chronic diseases, disabilities and greater
mortality rates than Caucasians [3]. While females outlive
males on average, they are more prone to experience chronic
health issues, disabilities, and comorbidities [3].

Within the UK, however, Calvert et al [9] communicated that
South Asians and African-Americans reported of
hypertension, arthritis, diabetes, angina and myocardial
infarction in their study. Predictions indicate a rise in
coronary heart disease, heart failure and atrial fibrillation by
2031 [10]. Meanwhile, communicable disecase like
tuberculosis (TB) and sexually transmitted infections like
HIV have seen declining incidence rates in the last 30 years

[6].
C. Coronavirus

Since the onset of the coronavirus (COVID-19) pandemic,
the population health has undergone more changes. Globally,
the pandemic has resulted in over 600 million cases and 6
million deaths [4]. It has left many individuals grappling with
“Long Covid” [4, p.1], where they experience prolonged
COVID-19 symptoms. Approximately 2 million people in the
UK are dealing with Long Covid [4], with disparities noted
among different ethnic groups and marginalised populations.



It has impacted lower-income groups, Hispanics, Latinos,
and individuals with pre-existing conditions such as type 2
diabetes and connective tissue disorders [7]. Beyond Long
Covid, survivors may endure mental and physical health
needs [7].

III. METHODS

The primary dataset was obtained from the Office of National
Statistics (ONS) website as part of the Census 2021 data and
is labelled 'General Health' [11]. The data was downloaded in
XLSX format and included two excel sheets: a Metadata
sheet with an overview description and a Dataset sheet with
five columns identifying local authorities in England and
Wales; General Health categories and observations. Despite
detailing rows throughout England and Wales, the research
will focus predominantly on authorities within England.
Rows below Westminster will be eliminated from this study,
as found on the Welsh Government website [12], which lists
local Welsh authorities. Despite only incorporating 5
columns, not all columns are necessary for this study, so they
will be eliminated in order to present tidy data. The following
columns will remain: lower-tier local authorities, general
health and observation, with the health of all countries being
the population but England’s population health being utilised
as the sample. Further data cleaning was conducted prior to
beginning any data analysis.

The dataset sourced could considered to be credible. This is
because the data has been released three times - the initial
dataset and 2 further revised releases. The third version will
be used. It has also followed the Data Protection Act (2018)
[13] by anonymising its data from the original collection on
Census Day - the data was aggregated by local authorities, so
any personal identifiable information was kept private. The
data collection procedure and methods have been explained,
including the logic behind each question asked of participants
[14].

Despite the data's trustworthiness and integrity, it does not
provide a comprehensive view to address the research
questions. The data is sufficient to answer RQ1. As a result,
multiple datasets will be used to provide a thorough overview
and answer each question. The additional datasets that will be
used are:
1. Age and general health [15]
2. Disability - equality act disabled and general health
[16]
3. Ethnic group and general health [17]
4. Coronavirus (COVID-19) Weekly  Update,
specifically phe cases london_boroughs.csv and
phe cases_age london.csv [18]

Furthermore, it might be argued that the original dataset and
those mentioned above reflect real-world behaviour because
data was collected during both the Census and the pandemic,
allowing for population generalisation [19]. Because the data
is pre-existing, it provides an advantage for this research by
eliminating data acquisition and costs, saving time [19; 20].
Despite this, some may question the data's reliability,
particularly for the Coronavirus (COVID-19) Weekly Update
datasets. Because these databases provide anonymous

statistics on the number of new and total coronavirus cases, it
is unclear whether individuals contracted the virus
repeatedly. Moreover, because of the emergence and novelty
of the virus, tracking of cases may have posed difficulty with
non-governmental organisations (NGOs) and universities
providing governmental aid in COVID-19 data collection,
particularly since the UK government faced technical
difficulties at times [21]. Even with this, recorded cases,
found in datasets, were of those that were confirmed with a
laboratory test, which may not have given a complete picture
of the population landscape [22; 23]. Therefore, causing
potential doubt on data quality found within existing and
available COVID-19 datasets.

Table 1 provides an overview of various variables that will
be included and used in this study. As evident, all data types
were employed, with each providing a particular function.

The following domain concepts are of relevance to the study:

e Population aging: people living longer lives [24].

e Population health: the health of a group of
individuals, such as nations, communities,
employees, ethnic groups and disabled people [25].

e General Health: A person’s assessment of the
general state of their health from very good to very
bad and is not based on an individual’s health over
any specified period of time [26].

e FEthnic minorities: All ethnic groups, including
White minorities such as Irish travellers, except
White British [27].

e Disability: A person’s assessment of their daily
activities as limited by long-term physical, mental
health conditions or illnesses are considered
disabled, in accordance with the 2018 Equality Act
[28].

o Coronavirus: an infectious disease caused by the
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [29].

e Long Covid: a chronic condition that occurs after
SARS-CoV-2 infection and is present for at least 3
months, with symptoms including fatigue, muscle
aches and shortness of breath [30; 31].



TABLE 1. VARIABLES, USED WITHIN RESEARCH, WITH ITS DATA
TYPES AND PURPOSE.

Data Data Definition

Type Variable Names Purpose

Categorical ~ values  representing
different boroughs within England,
including individual boroughs within
London

Nominal boroughs

Categorical ~ values  representing
different  racial groups who
participated within the Census

ethnic_group

Individuals ranking their health from

Ordinal “Very Bad’ to “Very Good’

health

Individuals selecting their disability
status based off three options:

1. Disabled under the Equality Act:
Day-to-day activities limited a lot

2. Disabled under the Equality Act:
Day-to-day activities limited a little

3. Not disabled under the Equality Act

disability_status

Frequency counts of people, based on

Ratio number_of_people the variable(s) in questions

Frequency counts of COVID-19 cases,
new_cases for recently reported cases
while total cases calculates overall
cases

new_cases,
total_cases

Age is unique and arbitrary. But for
both variables, individuals’ age has
been grouped together and are
arranged in intervals

age, age band

The difference between dates is

Interval date -
meaningful

IV. RESULTS AND DISCUSSION

As seen within Fig. 1, the health of England can be classed
to be 'very good' since 27.4M selected this option. Whereas,
less than approximately 1M reported to having 'very bad
health'. Therefore, it could be inferred that around 95% of
the population is healthy.

As evident from Fig. 2, those aged 24 and below represent
around 45% of the population who reported to have very good
health, followed by those between 35 to 49 years. However,
50 to 64 year olds had the biggest proportion of good health
amongst the population; while 65 and over represent the
highest proportion of fair, bad and very bad health.
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Fig. 1. Pie diagram of population health
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Fig. 2. Bar diagram of population health across age categories

Fig. 3 displays that health amongst different ethnic groups
could be considered to be very good. Across all health
categories, White: English, Welsh, Scottish, Northern Irish or
British individuals seem to represent the highest volume of
the population, for example for very good health, there's a
plot around 300,000. Similarly, those that identify as Asian,
Asian British or Asian Welsh could be said to have very good
or good health. Whereas, it seems that there is no data for
White: Irish individuals.

From Fig. 4, it could be inferred that those living outside
London have poorer health due to around 1M people
experiencing very bad health, a contrast to Londoners where
approximately 0.5M people are suffering from bad health.
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Fig. 3. Diagram of population health across ethnic groups



Health of the population living in London
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Fig. 4. Bar diagram comparison of population health within London and all
other England local authoriites

As depicted in Fig. 5, it can be clearly observed that there is
no correlation between disability and age, particularly for
those aged 65 and above (bottom scatterplot). But within both
scatterplots, it could be suggested that there is a slight
correlation between age and disability for individuals 24
years and younger. However, there is no difference across the
line graphs.

At first look in Fig. 6, it appears that the ratio of new cases to
total cases is relatively low, implying that very few people
contracted the disease and contributed to the overall
instances. However, because the association between the two
variables is small, it is possible that people with the disease
suffer from it for a long time.

Furthermore, as shown in Fig. 6, beginning in December
2020, the total number of cases rapidly increases, reaching
approximately 10 million by January 2023 before beginning
to fall in February.
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Fig. 5. Diagram exploring the relationship between age and disability
across the population

Total number of COVID-19 cases vs. new COVID-19 cases every 6 months
between February 2020 to March 2023
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Fig. 6. Line diagram of reported Coronavirus cases between February 2020
to January 2023

As vividly illustrated in Fig. 7, it is evident that the graph
troughs and peaks at various points in time. The two most
visible peaks are between November to December 2020, as
well as December 2021, where cases reached just over 600K.
However, there were very few to no reported cases within
February 2020 as well as from January 2023 onwards.

From Fig. 8, it is evident that 2020 had the lowest volume of
cases, whilst reports rose exponentially by 2022. Between
2021 and 2022, reports rose by approximately 700M before
declining by 2023.
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Fig. 7. Line diagram of reported new Coronairus cases between February
2020 to March 2023



Volume of Covid cases from 2020 to 2023
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Fig. 8. Bar diagram of reported Coronavirus cases in London from 2020 to
2023

It could be inferred from Fig. 9 that coronavirus cases
increase between individuals aged 20 to 24 years to
individuals aged 30-34 years, before cases begin to decrease
as the age categories increases. An outlier to this trend is
those aged between 10 to 14, where around 200K cases were
reported. But it can be seen that 25 to 29 years old had the
highest volume with just over 370K cases, which is closely
followed by 30 to 34 years old (which is around 350K).

The age category with the highest cases (25 to 29 years) saw
a peak around January 2022 as depicted in Fig. 10, nearing
90K reports. Whereas, for those aged 90 and above, cases
peaked one year earlier within January 2021, with 2K reports.
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Fig. 9. Bar diagram of total Coronavirus cases across age categories
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Fig. 10. Line diagram comparison of age category with highest volume of
Coronavirus cases against age category with lowest cases

V. CONCLUSION

The research proposed sought to answer 4 research questions.
However, after completing analysis, the questions "What is
the general health of the population like?' and 'What age(s)
and ethnic minorities are considered to be more healthy?' will
be merged to form research question 1: What is the
population's health status, and which age groups and ethnic
minorities are thought to be healthier?

RQ1: What is the population's health status, and which age
groups and ethnic minorities are thought to be
healthier?

The population of England might be considered healthy. As
shown in Fig. 1, over 27 million people reported having 'Very
good health'. 45% of those with very good health were under
the age of 24, while approximately 45% of those in "Very bad
health' were 65 and above. This study supports previous
research, which has shown that younger people are generally
healthier than older people [8]. In contrast, Fig. 3 shows that
individuals who identify as White: English, Welsh, Scottish,
Northern Irish, or British are healthier than any other ethnic
group. Thus validating prior studies, such as Warner and
Brown [3].

Fig. 4, although, suggests that individuals living in London
have better health than those living outside. This is because
approximately 1% of people reported having 'Very bad
health', in contrast to Londoners who had no observations.
This contradicts research which suggests that people living in
urban areas have worse health than those who do not [32].

RQ:: Is there a relationship between age and disability
when it comes to health?

It could be argued that there is a slight relationship between
age and disability when it comes to health. Within Fig. 4, it
can be seen that a positive relationship could be deduced for
individuals aged 24 and under as points (along the scatterplot)
move upwards [33]. This refutes literature, which
communicates that disabilities traditionally increases with
age [1]. However, beyond this, it could further be suggested
the other age categories do not show a correlation between



age and disability when it comes to health. This is due to the
points (within the scatterplots) being sparse [33]. Despite the
sparsity, each age category has anomalies.

RQs: How has the health of the population changed since
the coronavirus pandemic?

One could argue that the population's health has shifted
slightly. Fig. 6, 7, and 8 illustrate how population health has
altered since February 2020, when no incidents were
reported. It was evident that the number of cases in 2022 was
highest. Despite a slight drop by January 2023, the total
number of cases remains high, at 70 million. However, given
there have been few new coronavirus cases, this is likely to
be reduced. With instances remaining high, "Long Covid"
may be inferred, but more research is needed [4, p.1].

Individuals aged 25 to 29 had the highest number of cases
(about 371,000), which peaked around January 2022.
Individuals aged 70 and above, however, had fewer
coronavirus infections. This could be attributed to the
government's shielding guidance, which classed people over
70 as 'clinically extremely vulnerable' [34].

Consequently, subsequent research should explore the effect
of Long Covid on population health within England as
individuals tend to report on persistent symptoms and
disabilities upon contracting the virus [4]. Moreover,
expanding the scope of the research to investigate Welsh data
as well as delving into external factors that may influence
health disparities are potential areas for future work. Besides
this, a more comprehensive view could be provided if further
research incorporates primary data on COVID-19 infection
firsthand from the population to promote data accuracy and
validity.
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