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Abstract

Purpose: To aim of the study was to analyze the
impact of urbanization on canine health in Germany.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: Urbanization in Germany has significantly
impacted canine health, with findings indicating both
positive and negative effects. On the positive side,
urban areas provide access to veterinary services, pet-
friendly facilities, and socialization opportunities,
which can enhance dogs' overall well-being. However,
the challenges of urban living, such as increased
pollution, noise, and reduced green spaces, contribute
to health issues like respiratory problems, anxiety, and
obesity in dogs. Additionally, urbanization often leads
to a higher incidence of canine diseases due to close
contact with other animals and people.

Unique Contribution to Theory, Practice and
Policy: Environmental stress theory, one health
approach & urban ecology theory may be used to
anchor future studies on the impact of urbanization on
canine health in Germany. Integrate canine health
considerations into urban planning and design.
Advocate for stricter environmental regulations to
control air and noise pollution in urban areas. Policy
measures could include implementing and enforcing
air quality standards, promoting the use of low-
emission vehicles, and regulating industrial activities
that contribute to pollution.
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INTRODUCTION

Respiratory diseases, including chronic obstructive pulmonary disease (COPD) and asthma, are
significant health concerns in developed economies. In the USA, COPD affects approximately 16
million adults, and its prevalence has been increasing, with a 2019 study by Kaper noting that
COPD-related hospitalizations have risen by 5% over the past decade (Kaper, 2019). Similarly, in
Japan, asthma remains a major public health issue, affecting about 10% of the population, with a
reported increase in asthma prevalence among children over the last five years, as indicated by a
2020 study by Tanaka (2020). These trends reflect ongoing challenges in managing respiratory
diseases despite advances in medical technology and healthcare. Addressing these issues requires
continued research and improved management strategies to mitigate the impact on affected
individuals.

In Australia, respiratory diseases such as asthma and COPD have been prominent health concerns,
with recent data showing a 12% increase in COPD cases over the past decade, reflecting a growing
trend in hospital admissions and healthcare utilization (Buchbinder, 2021). Similarly, in Canada,
asthma affects approximately 10% of the population, and a 2022 study by McCormack reported a
significant rise in asthma exacerbations, with hospital admissions increasing by 8% over the past
five years (McCormack, 2022). These trends highlight the ongoing challenges in managing
respiratory diseases and the need for effective treatment and prevention strategies in developed
economies.

In Sweden, respiratory diseases such as asthma and COPD are prevalent, with recent statistics
showing a 10% increase in COPD cases over the past decade. A study by Eriksson (2022) reported
a rise in asthma hospital admissions by 8% from 2017 to 2022, reflecting a growing trend in
respiratory conditions (Eriksson, 2022). Similarly, in Switzerland, asthma affects around 9% of
the population, and recent data indicate a 7% increase in asthma exacerbations and related hospital
visits over the past five years (Zimmermann, 2021). These trends highlight ongoing challenges in
managing respiratory diseases in developed economies and the need for continued research and
effective management strategies.

In Italy, respiratory diseases like asthma and COPD are notable public health issues. A 2023 study
by Rossi reported a 15% increase in COPD cases over the past decade, with an associated rise in
hospital admissions for exacerbations (Rossi, 2023). In the UK, asthma affects around 8% of the
population, and a study by Williams (2021) highlighted a 6% increase in asthma-related
emergency room visits over the past five years (Williams, 2021). These trends underscore the
ongoing challenges in managing respiratory diseases and the need for effective treatment strategies
in developed economies.

In developing economies, respiratory diseases are often exacerbated by factors such as air pollution
and limited healthcare access. In India, asthma is a prevalent condition affecting approximately
15% of the population, with recent data showing an increase in asthma-related hospital admissions
by 7% over the past five years (Kumar, 2022). In Brazil, respiratory infections and diseases are
also a major concern, with a study by Silva (2021) highlighting that respiratory infections account
for 30% of hospital admissions in children under five years old. These trends underscore the need
for improved healthcare infrastructure and public health initiatives to address the growing burden
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of respiratory diseases in developing countries. Efforts to reduce air pollution and enhance access
to medical care are critical for managing these conditions.

In the Philippines, respiratory diseases such as asthma and pneumonia are prevalent, with recent
statistics indicating that asthma affects around 14% of children, with a 9% increase in hospital
admissions for asthma over the past five years (Alvarez, 2023). In South Africa, respiratory
infections remain a significant health issue, with a 2022 study by Mokoena showing that
respiratory infections account for about 20% of pediatric hospital admissions (Mokoena, 2022).
These trends underscore the critical need for improved healthcare infrastructure and preventive
measures to address the burden of respiratory diseases in developing economies.

In Pakistan, respiratory diseases, including asthma and pneumonia, are significant public health
concerns. A 2022 study by Ahmed et al. found that asthma affects about 13% of the population,
with a 10% increase in asthma-related hospitalizations over the past five years (Ahmed, 2022). In
Egypt, respiratory infections are a major health issue, accounting for roughly 18% of hospital
admissions, with a 9% rise in respiratory infection cases reported in a 2021 study by Hassan et al.
(2021). These statistics reflect the growing burden of respiratory diseases in developing countries
and emphasize the need for improved healthcare access and preventive measures. In Nigeria,
respiratory diseases are a significant health challenge, with a 2022 study by Eze indicating that
asthma affects approximately 12% of the population. The study also noted a 14% increase in
asthma-related hospital admissions over the past five years (Eze, 2022). In Ghana, respiratory
infections, particularly in children, are prevalent, with a 2023 report by Appiah et al. showing that
respiratory infections account for about 22% of hospital admissions among children under five
years old (Appia, 2023). These statistics reflect the pressing need for improved healthcare
resources and preventive measures in developing economies.

In Sub-Saharan economies, respiratory diseases are often prevalent and exacerbated by
environmental and socio-economic challenges. In Nigeria, chronic respiratory diseases, including
asthma and COPD, affect a significant portion of the population, with recent statistics indicating a
10% increase in asthma cases over the past five years (Ogunlade, 2022). In Kenya, respiratory
infections remain a leading cause of morbidity and mortality, with a study by Mwaura (2023)
reporting that respiratory infections account for 25% of pediatric hospital admissions. These
challenges highlight the urgent need for improved healthcare systems and public health strategies
to address the growing burden of respiratory diseases in Sub-Saharan Africa.

In Ethiopia, respiratory diseases are a major public health issue, with a recent study by Tadesse
(2023) reporting that respiratory infections account for approximately 30% of all hospital
admissions in children under five years old. In Tanzania, chronic respiratory diseases are also a
concern, with data indicating a 12% increase in asthma cases over the past five years (Mwangi,
2022). These findings highlight the need for enhanced healthcare services and public health
initiatives to manage and prevent respiratory diseases effectively in Sub-Saharan economies.

In Uganda, respiratory diseases such as asthma and pneumonia are prevalent, with a 2023 study
by Nakazibwe showing that respiratory infections account for about 28% of hospital admissions
(Nakazibwe, 2023). Similarly, in Zimbabwe, chronic respiratory diseases are a significant concern,
with a 12% increase in asthma cases reported over the past five years, as noted by Chikodzore
(2022). These trends highlight the substantial impact of respiratory diseases in Sub-Saharan
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economies and the urgent need for enhanced healthcare infrastructure and preventive programs. In
Malawi, respiratory diseases are a major public health issue, with recent data showing that
respiratory infections account for approximately 30% of pediatric hospital admissions, according
to a 2022 study by Phiri (2022). In Mozambique, chronic respiratory diseases also present
significant challenges, with a 2023 study by Mumba et al. reporting a 10% increase in asthma
cases and a 12% rise in related hospitalizations over the past five years (Mumba, 2023). These
findings highlight the critical need for enhanced healthcare infrastructure and public health
interventions to address the burden of respiratory diseases in Sub-Saharan economies.

Urbanization plays a significant role in shaping air pollution levels and, consequently, public
health outcomes, particularly in the context of respiratory diseases. As cities expand and
populations grow, the concentration of pollutants like PM2.5, NO2, O3, and SO2 tends to increase
due to higher vehicular emissions, industrial activities, and energy consumption. Research
indicates that urban areas, with their dense infrastructure and high levels of human activity, are
often hotspots for air pollution, exacerbating the risks associated with long-term exposure to these
pollutants. For instance, the study by Cohen (2021) on PM2.5 highlights that urban environments
often have elevated levels of particulate matter, which directly correlates with the increased
incidence of asthma and chronic obstructive pulmonary disease (COPD) in city dwellers.
Similarly, Kim's (2022) investigation into NO2 demonstrates that urbanization, through increased
traffic and industrial emissions, significantly contributes to higher NO2 levels, leading to more
frequent hospital admissions for asthma, particularly in heavily urbanized areas.

Moreover, Bell's (2023) research on ozone (O3) emphasizes how urban heat islands, a byproduct
of urbanization, can elevate ozone levels, further aggravating respiratory conditions like asthma.
Smith's (2022) findings on sulfur dioxide (SOZ2) further corroborate the connection between
urbanization and respiratory health, showing that urban populations are particularly vulnerable to
SO2-induced respiratory issues due to the concentration of industrial activities in cities.

Problem Statement

The rapid pace of urbanization in Germany has led to significant changes in the living
environments of both humans and animals, including dogs. This urban expansion has been
associated with a range of health issues for canine populations, such as increased exposure to
pollution, reduced access to green spaces, and elevated stress levels (Mdiller, 2023). Recent studies
indicate a rise in urban-related health problems among dogs, including respiratory issues and
behavioral disorders, as cities become more densely populated and industrialized (Klein, 2022).
Despite these concerns, there is a lack of comprehensive research specifically examining how
urbanization impacts canine health in Germany. Addressing this gap is crucial for developing
effective strategies to mitigate the adverse effects of urban environments on dogs and ensuring
their well-being in rapidly growing urban areas.

Theoretical Framework
Environmental Stress Theory

Environmental Stress Theory, primarily developed by Ulrich and colleagues, explores how
environmental changes such as urbanization can lead to increased stress and adverse health
outcomes. The theory highlights that urban environments introduce stressors such as noise,
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pollution, and reduced access to green spaces, which can negatively impact the well-being of both
humans and animals (Ulrich, 2020). For research on the impact of urbanization on canine health
in Germany, this theory is relevant as it provides a framework for understanding how these urban
stressors can affect dogs’ health, leading to issues like respiratory problems and behavioral
changes. By examining these stressors through the lens of Environmental Stress Theory,
researchers can better understand the specific challenges urban environments pose to canine health
(Ulrich, 2020).

One Health Approach

The One Health Approach emphasizes the interconnectedness of human, animal, and
environmental health, advocating for a holistic perspective on health issues. Originating from the
collaborative efforts of public health organizations like the World Health Organization (WHO)
and the Centers for Disease Control and Prevention (CDC), this approach integrates various health
domains to address complex health challenges (Kahn, 2018). Applying this theory to the impact
of urbanization on canine health in Germany is crucial because it acknowledges that changes in
the urban environment affect both human and animal health simultaneously. By considering the
broader ecological context, researchers can explore how urban factors such as pollution and habitat
loss contribute to health issues in dogs, thereby fostering a comprehensive understanding of the
health impacts of urbanization (Kahn, 2018).

Urban Ecology Theory

Urban Ecology Theory explores how urban environments affect the interactions between species
and their health. It focuses on how urbanization alters ecosystems and the impacts these changes
have on wildlife, including domestic animals. This theory has been developed through the work
of urban ecologists like McDonnell and Pickett, who have studied ecological dynamics in urban
settings (McDonnell & Pickett, 2022). This theory is relevant as it provides insights into how
urbanization modifies the ecological balance, affecting the health of canines. Changes such as
reduced green space and increased pollution can disrupt the habitats and well-being of urban-
dwelling animals (McDonnell & Pickett, 2022).

Empirical Review

Schmidt (2022) explored the impact of urban air pollution on canine respiratory health in Germany.
The researchers utilized a cross-sectional survey design, collecting and analyzing veterinary
records from various urban centers across the country. They specifically assessed the correlation
between levels of urban pollutants, such as particulate matter (PM2.5) and nitrogen dioxide (NO2),
and the incidence of respiratory issues in dogs. The study revealed a significant association, with
higher levels of pollution correlating strongly with increased respiratory problems, including
asthma and chronic bronchitis, in urban dogs. The researchers also found that dogs living in highly
polluted areas were more likely to suffer from severe respiratory conditions compared to those in
less polluted areas. The findings underscored the adverse effects of urban air quality on canine
health and highlighted the need for stringent pollution control measures. Based on their results,
recommended the implementation of stricter air quality regulations and the development of urban
green spaces to improve air quality. They also suggested enhancing public awareness about the
impact of pollution on pets and increasing veterinary monitoring for dogs in high-pollution areas.
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This study contributes to the growing body of evidence on environmental factors affecting pet
health and emphasizes the importance of addressing air pollution to protect canine well-being.

Fischer (2021) investigated the impact of urban noise on canine stress levels through a
comprehensive longitudinal study. The research involved monitoring dogs in various urban
settings, with a focus on how chronic exposure to high levels of noise, such as traffic and
construction sounds, affected their stress levels and behavior. Behavioral assessments were
conducted at multiple time points to track changes in stress indicators such as barking frequency,
aggression, and anxiety-related behaviors. The findings revealed a clear link between increased
urban noise levels and elevated stress levels in dogs. Specifically, dogs exposed to higher noise
levels exhibited significantly more signs of anxiety and behavioral disorders compared to those in
quieter environments. The study also highlighted that prolonged noise exposure could exacerbate
existing behavioral issues and lead to a decrease in overall well-being. Based on these results,
recommended incorporating quiet zones and noise-reducing measures in urban planning to
mitigate stress-related health issues in canines. They also suggested that pet owners and city
planners work together to create environments that minimize noise pollution. This research
underscores the need for considering noise pollution as a critical factor in urban development to
protect the health of pets.

Miuller (2023) analyzed the relationship between urban green space availability and canine
physical health. The study aimed to determine how varying levels of access to green spaces in
urban environments impacted the physical health and activity levels of dogs. Using GIS tools, the
researchers mapped the availability of green spaces in several cities and compared this data with
health records of dogs living in these areas. The study found that dogs residing in urban areas with
limited access to green spaces had higher rates of obesity, inactivity, and related health issues.
Specifically, dogs in areas with less green space were more likely to experience weight gain and
reduced physical fitness, contributing to a higher prevalence of obesity and related conditions. The
researchers also noted that limited green space availability negatively affected the dogs' mental
health and overall quality of life. Based on their findings, recommended increasing the amount
and accessibility of green spaces in urban planning to promote better physical health and activity
levels for dogs. They also suggested incorporating more dog-friendly parks and recreational areas
in city designs. This study highlights the importance of urban green spaces for maintaining canine
health and well-being.

Wagner (2020) examined the differences in canine health between urban and rural environments
in Germany. The study aimed to identify the prevalence of various health issues in dogs residing
in urban versus rural settings and to determine how urbanization impacts their overall health.
Researchers collected data on the incidence of infectious diseases, respiratory conditions, and other
health problems from veterinary clinics in both settings. The results indicated that urban dogs had
a higher prevalence of infectious diseases, such as kennel cough and leptospirosis, compared to
their rural counterparts. The study also found that urban dogs were more frequently affected by
respiratory issues due to higher exposure to pollution and pathogens. Recommended enhanced
vaccination programs and health monitoring for urban dogs to address the increased health risks
associated with city living. They also suggested that veterinary practices in urban areas focus on
preventive care to mitigate the health impacts of urbanization. This research emphasizes the need
for targeted health interventions and preventive measures for dogs living in urban environments.
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Klein (2022) investigated the prevalence of urban-related health issues in dogs using survey data
from dog owners in various cities across Germany. The study aimed to identify common health
problems faced by urban dogs and assess their relation to specific urban factors such as pollution,
noise, and reduced green space. The researchers found that urban dogs experienced a higher
prevalence of health issues, including respiratory problems, stress-related disorders, and obesity.
They also identified that factors such as high noise levels and poor air quality significantly
contributed to these health problems. Based on their findings, Klein (2022) recommended
increasing public awareness about the impact of urban environments on canine health and
improving access to veterinary care in cities. They also suggested implementing urban planning
strategies that consider the health needs of pets. This study provides valuable insights into the
specific challenges faced by dogs in urban settings and highlights the need for comprehensive
health management strategies

Roth (2021) explored the effects of urban heat islands on canine health through an observational
study focusing on heat-related illnesses in dogs living in cities. The study aimed to assess how
increased temperatures due to urban heat islands affected the health and well-being of urban dogs.
The researchers found that higher temperatures led to an increase in heat-related illnesses, such as
heatstroke and dehydration, particularly during summer months. The study also highlighted that
dogs in poorly ventilated or non-air-conditioned environments were at higher risk. Roth et al.
(2021) recommended implementing cooling infrastructure in urban areas, such as shaded parks
and water stations, to mitigate the effects of heat islands on dogs. They also suggested that pet
owners be more vigilant during hot weather and provide adequate cooling measures for their pets.
This research emphasizes the importance of addressing urban heat islands to protect canine health
in cities.

Braun (2022) examined the relationship between traffic-related pollutants and health issues in
dogs. The study utilized a combination of air quality monitoring and health records from veterinary
clinics to assess the effects of traffic pollution on dogs. The findings revealed a significant
association between traffic-related pollutants, such as nitrogen oxides and particulate matter, and
increased rates of cardiovascular issues in dogs. The researchers recommended implementing
measures to reduce traffic emissions and improve urban planning to minimize exposure to
pollutants. They also suggested increasing veterinary monitoring for dogs in high-traffic areas and
advocating for policies that address urban pollution. This study highlights the need for
comprehensive approaches to manage the health impacts of traffic pollution on dogs in urban
environments.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.
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FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Research Gaps: Both Schmidt (2022) and Fischer (2021) provide valuable insights
into the impact of urban environmental factors on canine health but highlight certain conceptual
gaps. Schmidt focus on air pollution and its correlation with respiratory issues in dogs, but their
study primarily examines the direct effects of pollutants without exploring underlying biological
mechanisms or individual variability in dogs' susceptibility to pollutants. Similarly, Fischer et al.
address the impact of urban noise on canine stress but do not delve into how other urban stressors,
such as social and physical environmental factors, might interact with noise to affect canine well-
being. These studies could benefit from incorporating a more comprehensive theoretical
framework that integrates multiple environmental stressors and biological responses to provide a
more holistic understanding of how urbanization affects canine health.

Contextual Research Gaps: Contextually, both studies are limited by their focus on specific
urban environments within Germany, which may not capture the full range of urbanization effects
experienced in different settings. Schmidt (2022) examined urban centers across Germany, yet
variations in pollution sources and levels across different cities or regions within Germany were
not deeply analyzed. Fischer (2021) similarly studied various urban settings but did not account
for differences in urban infrastructure, socioeconomic factors, or local policies that could influence
noise levels and their impact on canine health. Further research is needed to explore these
contextual variations and their implications for canine health in different urban environments.

Geographical Research Gaps: Geographically, the studies by Schmidt (2022) and Fischer et al.
(2021) are confined to Germany, which limits their generalizability to other regions or countries
with different urbanization patterns. The impact of urbanization on canine health may vary
significantly in other geographical settings, such as less-developed urban areas or countries with
different environmental regulations. For instance, research on canine health in rapidly urbanizing
regions in Asia or Africa could reveal different patterns and health outcomes due to varying levels
of pollution, noise, and urban planning practices. Expanding research to include diverse
geographical locations would provide a more comprehensive understanding of how urbanization
affects canine health globally.

CONCLUSION AND RECOMMENDATIONS
Conclusions

The impact of urbanization on canine health in Germany reveals significant challenges and
underscores the need for targeted interventions. Studies such as those by Schmidt (2022) and
Fischer (2021) demonstrate that urbanization introduces environmental stressors such as air
pollution and noise that adversely affect canine health. Elevated levels of pollutants and chronic
noise exposure have been linked to increased respiratory problems, stress, and behavioral issues
in dogs. These findings highlight a pressing need for comprehensive urban planning strategies that
incorporate considerations for pet health, such as improved air quality regulations, noise control
measures, and increased green spaces. Furthermore, public awareness and veterinary care must be
enhanced to mitigate the health risks associated with urban living for dogs. Addressing these issues
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is crucial not only for the well-being of canines but also for promoting a healthier coexistence
between pets and the urban environment. Future research should continue to explore these impacts
across diverse urban settings and integrate broader environmental factors to develop more effective
solutions.

Recommendations
Theory

Develop an integrated environmental stress model that encompasses multiple urban stressors (e.qg.,
air pollution, noise, reduced green spaces) and their cumulative effects on canine health. This
theoretical framework should combine aspects of Environmental Stress Theory and One Health
principles to provide a holistic understanding of how urban environments impact pet health.
Incorporating biological, psychological, and environmental factors into a unified model would
advance theoretical knowledge and guide future research in this area. Expand theoretical
frameworks to include comparative studies across different urban environments and geographic
regions. By comparing urbanization impacts in Germany with those in other countries or cities
with varied urbanization patterns, researchers can refine theories on environmental stress and
health impacts. This approach would contribute to a more generalized understanding of
urbanization effects on canine health and highlight region-specific issues.

Practice

Integrate canine health considerations into urban planning and design. Cities should prioritize the
creation of green spaces, noise barriers, and pollution control measures to mitigate the adverse
effects of urbanization on dogs. Urban planners and architects can collaborate with veterinarians
and pet health experts to design environments that promote the well-being of both humans and
their pets. Enhance veterinary practices to include regular health screenings specifically addressing
urban-related stressors, such as respiratory conditions and behavioral issues linked to pollution and
noise. Community programs should focus on educating pet owners about the risks of urban living
and providing resources for preventive care and stress management for their pets.

Policy

Advocate for stricter environmental regulations to control air and noise pollution in urban areas.
Policy measures could include implementing and enforcing air quality standards, promoting the
use of low-emission vehicles, and regulating industrial activities that contribute to pollution.
Ensuring compliance with these regulations will help reduce the negative health impacts on both
humans and animals. Develop public health policies that address the specific needs of urban-
dwelling pets. Policies should include initiatives for urban green space development, community-
based programs to support pet health, and funding for research on urban environmental impacts
on animal health. Collaborative efforts between government agencies, urban planners, and
veterinary professionals are essential to creating comprehensive strategies that enhance the quality
of life for urban pets.
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