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Abstract. This article presents an approach to creating a dataset containing 
information about dog breeds, their classification in accordance with international 
standards, and hereditary diseases associated with these breeds. The main objective 
of the study was to integrate disparate sources of information and standardize breed 
and disease names, which enabled further comprehensive analysis. Official databases 
and specialized resources were used to form the final dataset: iDog, Canine Inherited 
Disorders Database (CIDD), The Kennel Club (UK), and American Kennel Club (AKC). 
The developed standardization algorithm, based on natural language processing methods, 
made it possible to eliminate inconsistencies in names, ensure data comparability, and 
form a structured dataset including 4,093 records. As part of the study, exploratory data 
analysis (EDA) was conducted to identify patterns in the distribution of breeds by size, 
classification groups, and disease types. The analysis showed that large and small breeds 
are characterized by a wider range of hereditary pathologies compared to medium-
sized breeds. In addition, differences in the structure of diseases between The Kennel 
Club and American Kennel Club classifications were identified, which emphasizes the 
importance of taking national characteristics into account in international comparative 
studies. The results of the study demonstrate the significance of the developed dataset as 
a basis for building predictive models and decision support tools in veterinary medicine. 
The resulting dataset can be used to more accurately predict dogs’ predisposition to 
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diseases and develop effective prevention and treatment strategies.
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Аннотация. Бұл мақалада ит тұқымдары, олардың халықаралық стандарт-
тарға сәйкес жіктелуі және осы тұқымдармен байланысты тұқым қуалайтын ау-
рулар туралы ақпаратты қамтитын деректер жиынтығын құру тәсілі ұсынылады. 
Зерттеудің негізгі мақсаты ақпараттың әртүрлі дереккөздерінде шашыраңқы ор-
наласқан мәліметтерді біріктіру және тұқымдар мен аурулар атауларын стандарт-
тау болды. Бұл кейіннен деректерге кешенді талдау жүргізуге мүмкіндік берді. 
Қорытынды деректер жиынтығын қалыптастыру үшін ресми дерекқорлар мен 
мамандандырылған ресурстар: iDog, Canine Inherited Disorders Database (CIDD), 
The Kennel Club (UK) және American Kennel Club (AKC) пайдаланылды. Табиғи 
тілді өңдеу (NLP) әдістеріне негізделген әзірленген стандарттау алгоритмі атау-
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лардағы сәйкессіздіктерді жоюға, деректердің салыстырмалылығын қамтамасыз 
етуге және 4 093 жазбадан тұратын құрылымдалған деректер жиынтығын қа-
лыптастыруға мүмкіндік берді. Зерттеу аясында тұқымдардың мөлшері, жіктеу 
топтары және ауру түрлері бойынша таралу заңдылықтарын анықтау мақсатын-
да деректерге барлау талдауы (Exploratory Data Analysis, EDA) жүргізілді. Талдау 
нәтижелері ірі және ұсақ ит тұқымдарында орташа мөлшердегі тұқымдармен са-
лыстырғанда тұқым қуалайтын патологиялардың ауқымы кеңірек екенін көрсетті. 
Сонымен қатар, The Kennel Club және American Kennel Club жіктеулеріндегі ауру-
лар құрылымының айырмашылықтары анықталды. Бұл халықаралық салыстыр-
малы зерттеулер жүргізу кезінде ұлттық ерекшеліктерді ескерудің маңыздылығын 
көрсетеді. Зерттеу нәтижелері әзірленген деректер жиынтығының ветеринари-
ялық медицина саласында болжамдық модельдер мен шешім қабылдауды қолдау 
құралдарын құруға негіз бола алатынын көрсетеді. Алынған деректер жиынтығын 
иттердің ауруларға бейімділігін дәлірек болжау, сондай-ақ аурулардың алдын алу 
мен емдеудің тиімді стратегияларын әзірлеу үшін пайдалануға болады.

Түйінді сөздер: деректер жиынтығын құру, деректерді стандарттау, дерек-
терге барлау талдауы, табиғи тілді өңдеу (NLP)
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Аннотация. В статье представлен подход к созданию набора данных, со-
держащего информацию о породах собак, их классификации в соответствии с меж-
дународными стандартами, а также о наследственных заболеваниях, связанных с 
данными породами. Основной целью исследования являлась интеграция разроз-
ненных источников информации и стандартизация названий пород и заболеваний, 
что обеспечило возможность их дальнейшего комплексного анализа. Для форми-
рования итогового набора данных были использованы официальные базы данных 
и специализированные ресурсы: iDog, Canine Inherited Disorders Database (CIDD), 
The Kennel Club (UK) и American Kennel Club (AKC). Разработанный алгоритм 
стандартизации, основанный на методах обработки естественного языка, позво-
лил устранить несоответствия в названиях, обеспечить сопоставимость данных 
и сформировать структурированный набор данных, включающий 4 093 записи. В 
рамках исследования был проведен разведочный анализ данных (Exploratory Data 
Analysis, EDA) для выявления закономерностей в распределении пород по разме-
ру, классификационным группам и типам заболеваний. Анализ показал, что круп-
ные и мелкие породы характеризуются более широким спектром наследственных 
патологий по сравнению с породами среднего размера. Кроме того, были выявле-
ны различия в структуре заболеваний между классификациями The Kennel Club и 
American Kennel Club, что подчеркивает важность учета национальных особен-
ностей при проведении международных сравнительных исследований. Результа-
ты исследования демонстрируют значимость разработанного набора данных как 
основы для построения прогностических моделей и инструментов поддержки 
принятия решений в ветеринарной медицине. Полученный набор данных может 
использоваться для более точного прогнозирования предрасположенности собак 
к заболеваниям, а также для разработки эффективных стратегий профилактики и 
лечения.

Ключевые слова: создание набора данных, стандартизация данных, разве-
дочный анализ данных, обработка естественного языка (NLP)
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захстан (грант № AP23488904 «Разработка научно обоснованной рецептуры с 
использованием методов обучения без учителя при производстве полнорационно-
го влажного консервированного корма для непродуктивных животных»).

Introduction.
Modern information technologies enable the collection, processing, and analysis of 

large amounts of data, opening up new opportunities for veterinary medicine, particularly 
in studying the predisposition of animal breeds to various diseases. The problem is that 
information about breeds, breed diseases, types of disorders, predisposition levels, and 
breed sizes is often scattered across different sources, formatted in different ways, and 
even uses different terms and classifications. This fragmentation hinders the creation 
of large-scale, unified databases and, as a result, prevents the effective application of 
machine learning, predictive analytics, and other IT approaches to disease prevention 
and diagnosis.

The relevance of the study lies in the need for a systematic approach to collecting 
and analyzing data on dog breeds and related diseases for the application of modern 
information technologies in veterinary medicine. Currently, information on the types 
of disorders, predisposition levels, and breed characteristics is scattered, presented in 
different formats, and often uses inconsistent classifications, which makes it difficult to 
integrate and analyze. In a study by (Donner et al., 2018), based on the analysis of the 
DNA of more than 100,000 dogs, it was found that about 40 % of animals have at least 
one genetic variant associated with hereditary diseases, which indicates a high prevalence 
of disease predisposition and the need for comprehensive data analysis. Similarly, recent 
reviews in the field of veterinary informatics emphasize the importance of aggregating 
information from various sources, standardizing it, and improving its quality to create 
representative and reliable sets suitable for automated analysis and the implementation 
of digital solutions in veterinary practice (Lustgarten et al., 2020). These facts confirm 
that the development of approaches to data structuring and analysis is a key direction for 
improving the effectiveness of animal health diagnosis, prevention, and management.

The purpose of this study is to create and analyze a dataset containing information 
about dog breeds and related diseases, as well as to conduct an explanatory analysis 
to identify relationships between key characteristics and demonstrate the potential 
applications of modern data processing methods in veterinary informatics.

During the formation of the dataset, special attention was paid to the standardization 
of breed names, as different sources use different spellings and classifications. An 
additional complication was the heterogeneity of the information: for some breeds, 
there are officially approved groupings, while for others, no such classification exists. 
In addition, some breeds cannot be included in the dataset without official recognition 
by international or national cynological organizations, which limits the completeness of 
the information presented.

The novelty of the study lies in the presentation of a compact, unified dataset 
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created on the basis of data from various sources, with the names of breeds and diseases 
converted to a single format. This approach allows for preliminary explanatory analysis 
and demonstrates ways of working with disparate information in the field of veterinary 
informatics. The resulting dataset can serve as a starting point for further research aimed 
at expanding the volume of information and developing more comprehensive analytical 
tools.

Materials and methods.
In recent years, there has been rapid growth in research related to the use of big 

data in veterinary medicine, opening up new opportunities for animal health analysis, 
disease diagnosis, and the development of preventive measures. However, the process 
of integrating data on dog breeds and their hereditary diseases remains a challenging 
task due to the heterogeneity of sources, lack of standardization, and variability of data 
formats.

One of the key areas is the collection and systematization of data from various 
sources. (Paynter et al., 2021) review existing large databases in veterinary medicine, 
including clinical records, insurance data, and specially organized cohort studies. The 
authors highlight the problems of the lack of uniform standards for record keeping and 
the ambiguity of diagnostic terminology, which makes it difficult to integrate data and 
conduct comparative studies. These findings are confirmed by other studies, which show 
that electronic health records (EHRs) have significant potential for analysis but require 
careful processing and normalization. For example, (Davies et al., 2025) demonstrate 
how text processing and NLP methods can be applied to extract clinically relevant 
information, including the use of specialized dictionaries and regular expressions.

An important source of data is electronic medical records from primary veterinary 
care. (Summers et al., 2019) and (Jackson et al., 2024) showed that such data can be 
used to identify the most common diseases in dogs, analyze age-related characteristics, 
and study factors affecting health. However, they also note that data quality depends on 
the completeness of records, the level of detail, and the participation of clinics in data 
collection projects.

The issue of standardizing information on dog breeds is of fundamental 
importance for further analysis. (Mullen et al., 2025) proposed the development of an 
ontology of vertebrate breeds that would allow data from various sources, such as FAO 
DAD-IS and national registries, to be combined while preserving their provenance. 
Despite the promise of this approach, the researchers encountered difficulties related to 
conflicting sources and the need for manual data verification. Additionally, (Perez et al., 
2025) consider computer vision methods for automatic breed identification from images, 
which could help fill gaps in the data, but emphasize that visual breed identification is 
difficult due to mixed lines and differences in classifications.

Analyzing the relationship between breeds and hereditary diseases requires 
high-quality data on disease incidence. A study by (Oberbauer et al., 2015) found that 
susceptibility to hereditary diseases varies not only between purebred and mixed-breed 
dogs, but also within individual breed groups. However, the authors note the limitations 
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of their data, which was based on a sample from a single veterinary clinic, which could 
have led to a bias in the results.

To solve the problem of integrating heterogeneous data, preliminary cleaning 
and structuring are important. (Boland et al., 2019) proposed a two-step approach to 
building a clinical repository of dog data: first, semantic cleaning is performed to unify 
breed and animal species names, followed by domain-specific cleaning to identify 
logical inconsistencies and errors in the records. This approach improves data quality 
and preserves the maximum amount of data for analysis.

Modern technologies such as knowledge graphs and multimodal models open up 
new opportunities for data analysis and supplementation. (Hoang et al., 2023) showed 
how electronic medical records can be used to build a knowledge graph for diagnosing 
diseases in domestic animals, taking into account textual descriptions of symptoms. In 
turn, (Yue et al., 2025) explore methods for supplementing knowledge graphs using 
large language models and multimodal data, which can be applied to provide a more 
complete representation of information about breeds and diseases.

In addition, blockchain and IoT technologies can be used to track pedigrees and 
monitor animal welfare conditions. For example, (Lisnevskyi et al., 2025) proposed an 
order logistics platform that can be adapted to track the origin and history of dog breeds. 
Similarly, (Harahap et al., 2022) consider smart feeding systems that allow real-time 
collection of data on dog nutrition and health.

In today’s world, technologies aimed at improving comfort and quality of life 
for both humans and animals are actively developing. For example, (Neftissov et al., 
2025) proposed the concept of a “smart office,” which allows monitoring the indoor 
environment, including parameters such as lighting, air quality, temperature, and 
humidity. This data can be used to assess the impact of external factors on health and 
well-being, which opens up prospects for the implementation of similar solutions in 
animal care systems, for example, in premises where dogs are kept.

In addition, the diagnosis of diseases in dogs remains an important area of 
research. (Rathnayaka et al., 2022) eveloped an intelligent system that allows the 
diagnosis of skin diseases in dogs based on images. As part of their work, they used 
ontology to extract and systematize clinical information and created a web application 
that simplifies the diagnostic process. To train the model, a dataset was collected that 
included 300 images for three types of diseases, with preprocessing and augmentation 
to improve the quality of the results.

Creating a unified dataset for analyzing the relationships between dog breeds and 
their diseases requires a comprehensive approach that includes:

● standardization of data on breeds and diseases (Mullen et al, 2025; Perez et
al., 2025);

● cleaning and structuring information to improve the quality of analysis (Boland
et al., 2019);

● integration of various data sources, including clinical records and genetic
information (Paynter et al., 2021; Davies et al., 2025);
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● application of modern analysis methods, such as knowledge graphs and
multimodal models (Hoang et al., 2023; Yue ET AL., 2025).

The combination of these approaches provides a basis for comprehensive analysis 
of hereditary diseases in dogs and identification of patterns that may be useful for both 
veterinary practice and scientific research.

The final dataset was compiled in stages and included the collection, integration, 
and preliminary processing of information obtained from various official sources. To 
this end, four separate tables were used, compiled on the basis of data collected using 
web scraping. In the next stage, the data was combined into a single structure, taking 
into account differences in the formats of information presentation and the classifications 
used. Particular attention was paid to ensuring data comparability, which required 
standardization of breed and disease names. This approach made it possible to create 
a comprehensive and structured dataset suitable for further analysis and visualization.

The main source of information on dog breeds is the specialized resource iDog, 
developed by the National Genomics Data Center (NGDC, China) (NGDC, 2025). This 
resource contains standardized information on breeds, their characteristics, diseases, and 
related genetic variations. An important advantage of iDog is the availability of unified 
breed identifiers (Breed Ontology ID), which ensures the comparability of data obtained 
from various sources, including the AKC, UKC, and other international cynological 
organizations. The study used standard breed names, their variations, and information 
about diseases, including the level of heritability or increased predisposition, as well as 
a list of diseases that may occur in the corresponding breeds. This dataset included 482 
dog breeds.

The Canine Inherited Disorders Database (CIDD) (CIDD, 2025) was used to 
structure information on hereditary diseases, where diseases are classified by body 
system. This approach allowed for more effective grouping and analysis of the data. 
Information about the types of diseases and the breeds in which they occur was used. The 
final dataset contained 147 diseases, grouped into 11 categories, which were associated 
with 151 breeds. The total volume of the table was 1,649 records.

Additional information about breeds was collected from The Kennel Club’s 
official website, which is the official source of breed data supported by the UK’s largest 
dog registration and standards organization (The Kennel Club, 2025). This source 
provides information on breed names, their classification into groups (e.g., terriers, 
greyhounds, toy dogs), and size categories. The processing resulted in 223 unique breeds.

Data from the American Kennel Club (AKC) (Filho, 2025) was used to obtain 
information on the distribution of breeds by official groups, such as Herding, Sporting, 
Working, and others. This source is an independent American breed classification 
standard, which differs from the standards used in the UK or other countries. Using 
information from the AKC made it possible to supplement and expand the data on breeds, 
ensuring their comparability in an international context. A total of 277 dog breeds were 
collected.

After preliminary preparation, all datasets were integrated into a single table. 
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The main difficulty lay in discrepancies in the names of breeds and diseases, as well as 
incomplete data: for some breeds, information on disease types or heritability levels was 
missing. To solve these problems, a standardization methodology was applied, including 
preliminary data processing using natural language processing (NLP) tools. All data 
processing was performed using the Python language. Before integration, temporary 
tables were created to unify breed and disease names. Figure 1 shows a diagram of the 
data merging process using intermediate tables.

To ensure consistency, all names were converted to lowercase. There were often 
cases where an alternative name was added to the main name in parentheses. In such 
cases, both variants were analyzed separately.  First, completely identical names were 
matched, which were then no longer taken into account in the subsequent classification, 
which reduced the analysis load and avoided duplication. The process of matching 
disease and breed names from two tables is described in more detail below.

Fig. 1. Data sets and the process of merging using intermediate data.

When working with disease names from the iDog table and the CIDD table, 
the key task was to correctly match the corresponding entries. To do this, an approach 
based on tokenization and cleaning the text of punctuation marks was used. If the 
name contained an alternative form in parentheses, it was divided into two independent 
variants.

The formal condition for matching names was determined as follows:

                (1)
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where i and j are the first and second variants of the text name (if there is a second 
name in parentheses),  and  are the text names of diseases in the diseases_idog and 
diseases_cidd columns, and at and  are their tokenized and punctuation-cleaned forms.

Two records were considered to describe the same disease if the set of tokens of 
one record was completely contained in the set of tokens of the other, or if one of the text 
variants of the name was present in the other.

After successful matching of the names, a correspondence table was created, on 
the basis of which the data was merged. A new column containing information about 
the types of diseases was added to the final iDog table, if this information was present 
in the CIDD database. Thus, a unified and structured database was formed, providing 
further analysis.

Name of breeds
To process and match breed names, we used a method based on combining data 

from various sources with reference to the main idog_data table. This table contains 
a list of dog breeds, including data from several international organizations, and also 
provides alternative spellings and names for breeds. In particular, the alter_breed_name 
column in the idog_data table contains a list of such alternative names for each breed.

As part of the task, a set of names an is formed for each record in the idog 
data table, including the main and all alternative names. If the name contains a variant 
in parentheses, it is split into two separate elements and added to the set. During the 
preprocessing stage, all punctuation marks are removed from the text. Based on the 
resulting set of names, a set of tokens at is formed, containing all unique tokens found 
in these names.

For data from other tables, each original breed name  is also split into two parts, 
if necessary, if it contains an alternative variant in parentheses. After that, tokenization is 
performed, resulting in a set of tokens  being formed for each name variant. As in the 
case of the idog_data table, all punctuation marks are removed from the text.

Breeds are matched according to the following rule:

  (2)

where n is the number of variations of names of one breed from the idog_data 
table. The set    includes all breed names (main and alternative),  is the set of 
tokens obtained from these names,  is the text name of the breed from other tables, i is 
the name variant index (if it is divided into two with brackets), and  is the tokenized 
form of the corresponding name.

Thus, breeds are considered to match if all tokens of one of the name variants 
are completely contained in the set of tokens at, or if the text of one of the name variants 
from one table is a substring of the name from another table. This allows for the correct 
consideration of differences in the spelling and structure of breed names, ensuring data 
matching even in the presence of alternative or partial names.

After creating intermediate tables with standardized names for breeds and 
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diseases, the data was integrated into a single structure. During the consolidation phase, 
records were compared between sources: if certain breeds were missing from the 
intermediate tables, they were added to the final set. If values were missing for some 
fields, they were left blank, which allowed the completeness of the information to be 
preserved without distorting the data.

Figure 2 shows a fragment of the final dataset, and Table 1 provides a brief 
description of it. The final dataset contains 4,093 records, each of which is a unique 
combination of the following characteristics: breed (Breed), type of disorder (Type_
of_disorder), specific disorder (Disease), level of heritability or predisposition 
(Predisposition_to_disease), dog size (Size), The Kennel Club classification group 
(Group_UK), American Kennel Club classification group (Group_AKC), and alternative 
breed names (Alternative_breed_names).

If there are several rows in the dataset with the same breed but different diseases, 
this indicates that the breed may be predisposed to several types of pathologies.

The dataset includes two columns containing breed classifications according to 
the standards of various organizations: The Kennel Club (UK) – column Group_UK 
and American Kennel Club (AKC, USA) – column Group_AKC. Despite the general 
similarity of the classification systems, they do not completely coincide. For example, 
The Kennel Club distinguishes between the groups “gundog,” “toy,” “pastoral,” 
“utility,” “hound,” “working,” and “terrier,” while the American Kennel Club uses the 
categories “foundation stock service,” “toy,” “pastoral,” “miscellaneous class,” “non-
sporting,” “hound,” “working,” “terrier,” and “sporting.” In some cases, the same breed 
may belong to different groups depending on the standard used.

Table 1. Brief description of the dataset obtained
Column Name Count categories Null
Breed 482 0
Type_of_disorder 11 1501
Disease 428 272
Predisposition_to_disease 4 2579
Size 6 557
Group_UK 7 557
Group_AKC 9 160
Alternative_breed_names 482 0

The result was a structured data set that allows for systematic analysis of the 
relationships between breeds, disease types, and classification groups according to 
various standards.

As part of this study, exploratory data analysis (EDA) was conducted to identify 
key patterns and characteristics that characterize the distribution of animal breeds, 
their sizes, classification groups, and types of diseases. Such analysis is necessary for 
a deeper understanding of the data structure and the formation of hypotheses about 
possible relationships between different characteristics.
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Fig. 2. Example of the structure of the final dataset.

At the initial stage, attention was focused on studying the distribution of breeds 
by size categories and classification groups, which are determined on the basis of 
international standards. Next, the distribution of diseases by type of pathology was 
analyzed, which made it possible to assess their diversity. After the general patterns of 
breed and disease distributions were examined, the next stage of the analysis focused on 
identifying potential relationships between these characteristics. For this purpose, only 
records with a specified value in the Predisposition_to_disease column were considered.

To determine whether statistically significant associations exist between disease 
types, breed size, and classification groups, a Chi-square test of independence (X2) 
was applied. This method assesses whether deviations between observed and expected 
frequencies arise from random variation or indicate genuine interdependence between 
categorical variables. The Chi-square statistic is computed as:

 (3)

where r is the number of rows (categories of the first variable), c is the number 
of columns (categories of the second variable),   represents the observed frequency 
in cell (i, j),  - the expected frequency in cell (i, j), calculated as:

(4)
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where n is the total number of observations. The null hypothesis (H0) assumes that the 
two variables are independent, meaning that deviations between  and  are 
due to random variation. A statistically significant χ² value (p < 0.05) indicates that the 
variables are not independent, implying an association between them.

The strength of association was further evaluated using Cramer’s V, which 
provides a standardized effect size for categorical relationships, ranging from 0 (no 
association) to 1 (perfect association). It is calculated as:

(5)

where n is the total sample size, k is the smaller of (r, c), i.e. the number of rows 
or columns in the contingency table.

Together, the χ² statistic and Cramer’s V enable both the detection of statistically 
significant relationships between categorical variables and the evaluation of their 
practical strength.

To ensure the accuracy of comparisons between category groups, a contingency 
table was constructed, representing the distribution of observations by disease type and 
breed characteristics. However, the initial data exhibited a marked imbalance in category 
frequencies, which could bias the interpretation by overemphasizing categories with 
larger sample sizes. To mitigate this effect, Z-normalization was applied across the rows 
of the contingency table, allowing each value to be interpreted relative to its mean and 
standard deviation within the corresponding row. This normalization procedure reduced 
the influence of scale differences and ensured a more reliable comparison of categorical 
relationships.

To eliminate this effect, Z-normalization of the values in the contingency table 
was performed across rows. This approach allows values within each row to be compared 
relative to its mean and standard deviation, eliminating the influence of differences in 
category scales.

After normalization, all values within each row are converted to a comparable 
scale, where zero corresponds to the mean level. Positive values indicate above-average 
values, while negative values indicate below-average values. In cases where the standard 
deviation is zero, which means there is no variation within the row, all values in that row 
were replaced with zero to avoid division by zero.

The result of normalization was a matrix whose values reflect relative deviations 
from the average level for each combination of characteristics. This matrix was used 
to construct a heat map visualizing the relationships between animal size and disease 
types. The visualization made it possible to identify which size categories had a higher 
or lower association with certain diseases, eliminating the influence of the initial uneven 
distribution of data. A similar approach was used to analyze the relationships between 
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disease types and breed classification groups, which provided a more objective and 
accurate identification of structural patterns in the data.

Let  denote the initial value in the table cell, where i is the row index (disease 
type) and j is the column index (animal size category). For each row, the row mean 
( ) and row standard deviation ( ) are calculated. The normalized value  is then 
calculated as the difference between the original value and the row mean, divided by the 
row standard deviation:

                                                                                        (6)

                                                                                          (7)

                                                                       (8)

where  is the mean value for the row,  is the standard deviation for the row, 
and n is the number of animal size categories in the row.

Thus, the exploratory data analysis not only allowed us to describe the overall 
structure of the sample, but also provided information for further stages of the study. 
Data normalization was an important step in ensuring the accuracy of subsequent 
analysis and the reliability of the interpretation of the results obtained.

Results and discussion.
As a result of the explanatory data analysis, key patterns were identified that 

reflect the relationships between dog size, breed classification according to international 
standards, and the diversity of hereditary diseases.

Figure 3 shows the distribution of breeds by size category. Large breeds account 
for the largest share (39.1 %), followed by small breeds (30.1 %) and medium breeds (24.3 
%). The intermediate categories “small-medium” and “medium-large” are insignificant, 
accounting for 2.5 % each. The smallest group is “extra large,” which accounts for 
only 1.4 % of the total number of breeds. This distribution reflects the predominance of 
medium and large dogs in the sample compared to the extreme categories.

Figures 4 and 5 show the distribution of breeds by group according to the 
classifications of The Kennel Club (UK) and the American Kennel Club (AKC). In the 
UK classification, there is a relatively even distribution of breeds between groups, with 
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the largest number of varieties falling into the “hound” and “gundog” groups. In turn, 
the AKC classification is dominated by the foundation stock service group, followed by 
hound, working, and sporting. The smallest number of breeds are represented in the toy 
and miscellaneous class groups. These differences reflect the characteristics of national 
classification systems, which is important to consider in comparative studies.

Fig. 3. Distribution of dog breeds by size categories.

Fig. 4. Distribution of dog breeds by group (UK).

Figures 4 and 5 show the distribution of breeds by group according to the 
classifications of The Kennel Club (UK) and the American Kennel Club (AKC). In the 
UK classification, there is a relatively even distribution of breeds between groups, with 
the largest number of varieties falling into the “hound” and “gundog” groups. In turn, 
the AKC classification is dominated by the foundation stock service group, followed by 
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hound, working, and sporting. The smallest number of breeds are represented in the toy 
and miscellaneous class groups. These differences reflect the characteristics of national 
classification systems, which is important to consider in comparative studies.

Fig. 5. Distribution of dog breeds by group (AKC).

An analysis of hereditary diseases has shown that the greatest variety of 
pathologies is observed among skin diseases – about 40 different types. A significant 
number of diseases are also associated with disorders of the nervous system and 
pathologies of the organs of vision. These data are presented in Figure 6 and indicate 
that these categories require special attention in prevention and diagnosis.

Fig. 6. Number of types of hereditary diseases by type of disorder.
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The results of the Chi-square test of independence demonstrated that the 
distribution of disease types across breed size categories and breed classification groups 
is not random. The results are summarized in Table 2. In all cases, the p-values were below 
the 0.05 threshold, which leads to the rejection of the null hypothesis of independence 
between variables. This finding indicates the presence of statistically significant 
associations between disease types and breed characteristics. However, according 
to the values of Cramer’s V, the strength of these associations can be interpreted as 
weak, suggesting that the relationships between variables are partly influenced by other 
contributing factors.

Table 2. Results of the Chi-square test and Cramer’s V coefficient

The following analysis presents a more detailed examination of the relationships 
between disease types and breed characteristics. Figure 7 shows the distribution of 
disease types according to dog size. Three main categories were identified for analysis: 
large, medium, and small breeds. The results indicate that large and small breeds have a 
wider range of diseases compared to medium-sized breeds.

Large breeds are more prone to skin and endocrine system pathologies, as well as 
musculoskeletal disorders. In addition, they have a higher level of diversity in diseases 
related to the circulatory system (blood disorders), gastrointestinal tract (gastrointestinal 
disorders), and cardiovascular system (cardiovascular disorders).

Small breeds, on the other hand, show an increased variety of urinary and 
reproductive system disorders, as well as eye, nervous system, and respiratory system 
disorders. For medium-sized breeds, the greatest variety is found among immune system 
diseases, while they show a more balanced profile in other categories.

Figures 8 and 9 show the results of the analysis of the distribution of disease 
types by breed groups in the UK and AKC classifications.

The UK system reveals marked differences between groups: the toy group is 
characterized by the greatest variety of cardiovascular diseases, terriers are more 
prone to eye diseases, breeds in the pastoral group are dominated by immune system 
pathologies, and the hound group is prone to gastrointestinal diseases. Gundog breeds 
are more prone to blood diseases, while in the utility group, diseases are more evenly 
distributed between the respiratory and endocrine systems and skin pathologies. The 
working group is characterized by a moderate variety of diseases, without any clearly 
dominant categories, but endocrine, musculoskeletal, and cardiovascular disorders are 
more common.
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Fig. 7. Distribution of disease types by dog ​​size categories.

In the AKC classification, the greatest variety of diseases is recorded in the 
“foundation stock service” group, where diseases of the nervous and endocrine systems, 
as well as the musculoskeletal system, predominate. Skin pathologies are more common 
in the “non-sporting” group, gastrointestinal diseases in the ‘hound’ group, and immune 
system diseases in the “pastoral” group.

Sporting breeds are characterized by a wide range of blood diseases, while terriers 
are more evenly represented by diseases of the gastrointestinal tract, genitourinary system, 
and blood. For the toy group, diseases of the respiratory and cardiovascular systems, 
as well as pathologies of the genitourinary system, are most typical. Cardiovascular 
diseases dominate in the working group, but the overall diversity of pathologies is lower 
compared to other groups.

Fig. 8. Distribution of disease types by dog ​​breed group (UK).
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Fig. 9. Distribution of disease types by dog ​​breed group (AKC).

Discussion.
The results of the study confirmed that the developed unified data set is an effective 

tool for analyzing the predisposition of dog breeds to various diseases and identifying 
patterns related to breed size, classification, and types of pathologies. The data obtained 
made it possible to systematize scattered information previously presented in various 
sources and create a basis for further research in the field of veterinary analytics and 
machine learning.

The identified relationship between dog size and the spectrum of diseases is 
consistent with known veterinary observations: large breeds are more prone to pathologies 
associated with the musculoskeletal, cardiovascular, and endocrine systems, which is 
due to both their physiological characteristics and the higher load on the body. Small 
breeds, on the contrary, show an increased incidence of diseases of the genitourinary 
system, eyes, and respiratory tract. Medium-sized breeds have a relatively balanced 
profile of pathologies, which may indicate a lower incidence of breed predispositions. 
These results are important for veterinarians and breeders, as they allow them to predict 
potential risks and develop targeted prevention strategies.

A comparison of breed classifications according to The Kennel Club (UK) and 
American Kennel Club (AKC) standards revealed both similarities and differences 
between the systems. Despite similarities in most categories, a number of breeds were 
classified into different groups depending on the standard used. These differences can 
affect the statistical interpretation of data and highlight the need to consider multiple 
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classification systems in analytical studies.
For example, the AKC system has a high concentration of breeds in the 

“foundation stock service” group, reflecting an emphasis on breeds that are in the process 
of being recognized or rare varieties, while the UK classification is more uniform. This 
difference may be due to the historical characteristics of the development of cynology 
in each country.

An analysis of the distribution of hereditary diseases showed that the greatest 
variety of pathologies is associated with skin diseases, nervous system disorders, and 
diseases of the organs of vision. These categories may require special attention when 
developing diagnostic and preventive measures, as they are most prevalent among 
various breed groups.

The methodological aspect of this study is particularly important. In the process 
of standardizing breed and disease names, we managed to overcome the problem of 
duplication and inconsistencies characteristic of the original sources. The use of natural 
language processing (NLP) methods made it possible to unify text data and ensure 
correct matching of records, which is an important step in preparing data for machine 
learning. This approach can be used in other areas of bioinformatics and veterinary 
analytics, where the problem of data heterogeneity also occurs.

It should be noted that the results of the study have certain limitations. First, 
data on rare breeds and diseases may be incomplete, which affects the completeness of 
the analysis. Second, the use of different international classifications creates the risk of 
ambiguity in interpretation when comparing groups.

Conclusion.
The study solved the problem of creating a unified and structured dataset 

containing information about dog breeds, their classification according to international 
standards, and related hereditary diseases. The developed approach to standardizing breed 
and disease names made it possible to integrate disparate sources of information into 
a single dataset containing 4,093 records and covering a wide range of characteristics, 
making it a valuable resource for further analytical and prognostic research in veterinary 
informatics.

The results of the exploratory data analysis (EDA) showed the presence of 
pronounced patterns reflecting the relationship between dog size, classification group 
membership, and the variety of hereditary diseases. It was found that large and small 
breeds are characterized by a wider range of diseases compared to medium-sized 
breeds, confirming the need for a differentiated approach to prevention and diagnosis. In 
addition, differences in the structure of diseases between classification groups according 
to The Kennel Club and American Kennel Club standards were identified, indicating 
the importance of taking national classification systems into account in international 
comparative studies.

The developed dataset represents a foundation for continued analytical studies. 
Its structure allows integration into decision-support systems and breed-specific disease 
risk assessment tools aimed at improving preventive strategies in veterinary medicine. 
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Future research will focus on expanding the dataset by incorporating environmental and 
nutritional information, which will enhance its relevance for both practical and research 
applications.
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