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ABSTRACT

Exploring the sociodemographic factors of a cohort is a vital phase
in revealing significant aspects of the societal health status. The
health care sector utilises the results of exploratory analysis of
the sociodemographic nature to fulfil various purposes such as
constructing health care policies, allocating adequate resources,
imposing necessary medications and many more. A large and grow-
ing body of evidence shows that understanding the pervasiveness
of sociodemographic factors: age, ethnicity, gender, reveal crucial
information. Therefore, this study aims to disclose the knowledge
through analysing the sociodemographic details of a New Zealand
diabetes cohort. Diabetes mellitus is a chronic fatal disease that oc-
curs due to the inability to control proper blood sugar levels, which
causes multitudinous acute and chronic complications. Diabetes be-
came a high prevalence disease in the region of Waikato. Analysing
the cohort of diabetes patients associated with complications of di-
abetes illustrate the prevalence of complications of diabetes among
the patients. The dataset of the study has been collected from the
Waikato district health board. This study intends to report the ini-
tial scanning of the dataset profile with visualising the resulting
patterns of sociodemographic details from the samples and their
association with complications of diabetes. The Sankey diagrams
use to visualise the results of exploratory data analysis. The resulted
graphs of the data screening descriptively illustrate the character-
istics of the cohort associated with demographic factors. Maori
population shows higher percentage (0.68) of diabetes patients than
the other ethnicities, while having narrower age expansion (13-95)
with early onset age, compared to others (20-103). Males (0.61%)
are more vulnerable to diabetes than females (0.55%). Additionally,
hypertension and cardiovascular diseases are common among the
diabetes patients’ in the Waikato region. Maori male population
is highly vulnerable to diabetes. This study will be beneficial in
constructing and analysing the demographical categories of the
cohort to comparatively study the pervasiveness of the diseases
among resulting classes.
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1 INTRODUCTION

Diabetes mellitus is one of the fastest growing global pandemic in
the 21st century. There were 537 million diabetes patients around
the globe in 2021, which has been projected to reach 643 million in
2030 and 783 million by 2045. Further, the mortality of diabetes or its
complication has been estimated at 6.7 million adults in 2021 (IDF,
2021). Diabetes is a chronic metabolic disorder which caused by
insulin deficiency in the body due to the dysfunctions of beta cells,
insulin resistance or both (Cole & Florez, 2020). Although there are
three main types of diabetes: type 1 (TIDM), type 2 (T2DM), and
gestational diabetes (GDM), the most common type of diabetes is
T2DM which accounts for 90% of diagnoses of diabetes globally.
In T2DM, body cells are resistant to insulin, leading to excessive
production of the hormone. Eventually, pancreatic beta cells, which
produce the hormone, fail to meet demand (Forouhi & Wareham,
2010). As a result, the blood glucose level is high in patients with
T2DM.

In considering the global picture of the distribution of diabetes
mellitus, a 27% increase is estimated in the Western Pacific region in
2021- 2045 (IDF, 2021). New Zealand has been experiencing a statis-
tically significant increase in diabetes patients over the last decade,
estimated at 3.4% to 4.0%, where 277,800 people in Aotearoa, New
Zealand were estimated as diabetes patients in 2021 (NZ Ministry
of Health, 2022). Additionally, the estimated diabetes-related expen-
diture of New Zealand per person in 2021 is 3967.5 USD (IDF, 2021).
The high prevalence rate, the enormous impact of diabetes on the
country’s health status, and the high expenditures lead to exploring
the information of diabetes cohort of New Zealand. As a result, the
disclosed information may provide insights into policymaking and
health care management.
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Exploring the sociodemographic features of a country’s cohort
is a vital step in understanding the behaviours and existing pat-
terns, which can be directly utilised in the advancement of the
management of the health care sector. Scholars use a spectrum of
sociodemographic features to reveal the information of cohorts. For
example, level of education, civil status, age and sex was used as
sociodemographic factors in a study finding the association with
HbA1c variability among T2DM patients (Mellergard, Johnsson, &
Eek, 2020). (Willers, et al., 2018) used sex, age, educational level,
marital status, and region of birth as sociodemographic features
when determining the sociodemographic determinants and health
outcome variation in a cohort with TIDM. In a study on seeking
health-related quality of life in diabetes associated with its social
and clinical determinants, age, sex, occupation, education level,
and marital status are considered as sociodemographic features to
measure the quality of life of diabetes patients (Rodriguez-Almagro,
Garcia-Manzanares, Lucendo, & Hernandez-Martinez, 2018). Ac-
cording to (Young Hyman, et al., 2016), sex and age are two crucial
factors influencing the prevalence of diabetes either independently
or as covariates. Further, ethnicity has been widely used as a feature
to report and categorise the diabetes cohorts (IDF, 2021), (WHO,
2016). Usage of the characteristics of different cohorts in different
studies clearly expresses the importance of ethnicity-specific bench-
marks. The studies conducted in multi-ethnic countries usually
consider ethnicity as a crucial sociodemographic factor for differen-
tiating and specifying the characteristics of different ethnic groups
(Kyrou, et al.,, 2020), (Boakye, et al., 2018). Further, (Mellergard,
Johnsson, & Eek, 2020), point that sociodemographic factors associ-
ated with diabetes: age, ethnicity, gender vary significantly between
countries. The exploratory analysis of sociodemographic factors of
a diabetes cohort provides insights for the health care management
sector.

Furthermore, diabetes leads to a range of fatal macro and mi-
crovascular complications. The most common complications of dia-
betes are heart disease, stroke and hypertension, blindness, kidney
disease, nervous system disorders, amputation, pregnancy prob-
lems, other complications (Scientific American, 2022). According
to (WHO, 2016), diabetic retinopathy caused 2.6% of blindness in
2010, whereas 80% of end-stage renal diseases are consequences
due to diabetes. Further, adults with diabetes have a two or three-
times higher rate of cardiovascular risk than those without diabetes.
Furthermore, the lower limb amputation incidents are drastically
increased among the population with diabetes over the past decade.
The data shows that it reached 3.5 events per 1000 persons diag-
nosed with diabetes per year in 2016 (WHO, 2016). A study of the
epidemiology of diabetes and its complications revealed that up
to 65% of diabetes deaths are due to cardiovascular diseases, 44%
of new cases of end-stage renal diseases are due to diabetes, and
30%-50% of diabetes patients are suffering from peripheral neuropa-
thy (Deshpande, Harris-Hayes, & Schootman, 2008). Therefore, the
distribution of complications in a diabetes cohort is another way of
understanding the underneath image of a cohort.

This study focuses on exploring the sociodemographic factors
of a diabetes cohort in New Zealand while understanding the dis-
tribution of complications of diabetes. The need of more studies
on the sociodemographic features among diabetes patients in the
Waikato region, less exploration of the distribution of complications
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of diabetes, and the importance that the result of an exploratory
analysis for the health care sector made the desire of this study.

2 METHODOLOGY:

This study was undertaken using a data set collected from the
Waikato district health board (WDHB). Random sampling has been
used in collecting the dataset. The national health indexes are con-
verted to patient reference numbers to protect the privacy of the
patients. The pre-processed dataset consists of 2656 diabetes pa-
tients from 2018 to 2020 in the Waikato region. Population details
of the Waikato region are collected from the official website of Stats
NZ (Waikato Region, 2022). The exploratory analysis of the dataset
was conducted using the Python programming language. The so-
ciodemographic factors used in this study are age, sex, and ethnicity.
Due to the retrospective design study and the existing limitations
of data issuing policies of WDHB, the sociodemographic features
have to be restricted. Data pre-processing techniques have been
used in data cleaning and data transformation. The patients with
missing attributes such as age and the noisy values were removed
from the dataset to maintain consistency. In contrast, values with a
negligible amount of data were removed to avoid the unnecessary
complexity of the results. The data frames are created to fulfil the
requirement of exploratory analysis by extracting and aggregating
the necessary attributes. Although the sociodemographic factors
have to be limited due to the retrospective nature of the study,
the selected features are matched with existing scholarly works.
Diabetes complications have been extracted from the dataset to
understand the distribution of micro and macrovascular complica-
tions of diabetes among the cohort. Among the unique disease set
of the dataset, the diseases with the highest number of patients has
been chosen to extract the complications of diabetes among the co-
hort. The results of exploratory data analysis have been presented
using tables and a Sankey diagram, to visualise the results. The
complications with more than 80 patients are selected to visualise
in the Sankey diagram to simplify the representation.

3 RESULTS:

The dataset collected from WDHB consists of details of diabetes
patients from 2018 to 2020 who lives in the Waikato region. There
are 2656 diabetes patients who have been selected for the study
after pre-processing the dataset. The prevalence of diabetes in the
Waikato region is 5.79%. The characteristics of all patients are tab-
ulated in Tablel. The selected cohort consist of more males (52%)
than females (48%). Moreover, the cohort comprises twenty-two
ethnic groups, categorised into five classes in this study: European,
Maori, Pacific, Asian, and others. The majority of the patients in
this cohort are Europeans, followed by Maori.

The age distribution of each group of patients is represented in
the Table2. The mean age of diagnosis of diabetes is always less
for females. But the age dispersion of females is wider in overall
and Non-Maori groups. Mean age of diagnosis and age expansion
are less among Maori than Non-Maori. The earliest diagnosis mean
of age belongs to the Pacific ethnic group, whereas Europeans
show the oldest mean diagnosed age. Maori possesses the minimum
diagnosis age (13), and the maximum (103) belongs to Europeans.
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Table 1: Characteristics of diabetes patients in the Waikato region (N=2656)

Factors Categories N=2656 Percentage Patient/ Population
percentage
Gender Male 1380 51.96 0.61
Female 1275 48.00 0.55
Ethnicity European (NZ European/Pakeha, Other 1649 62.09 0.48
European, European No Further Definition)
Maori 744 28.01 0.68
Pacific 92 3.46 0.44
(Cook Island Maori, Samoan, Fijian, Tongan,
Other Pacific Peoples, Niuean, Pac People No
Further Definition)
Asian (Indian, Other Asian, Chinese, 131 4.93 0.30
South-East Asian, Asian No Further
Definition)
Other (Not Stated, African, Other Ethnicity, 40 1.51 0.38
Middle Eastern, Latin American/Hispanic,
Response Unidentifiable)
Table 2: Age distribution of diabetes cohort in identified sociodemographic groups
Categories Mean (Standard ~ Minimum First quartile Median(50™)  Third Maximum
deviation) value(0th) (25t quartile value (100t)
(75")
All patient 67.4(14.2) 13.0 58.0 69.0 78.0 103.0
Gender Male 69.3(13.1) 23.0 61.0 71.0 79.0 97.0
Female 66.6(15.1) 13.0 57.0 68.0 78.0 103.0
Maori Male 61.5(13.1) 23.0 53.0 62.0 70.0 95.0
Female 60.3(14.5) 13.0 52.0 62.0 70.0 91.0
Non-Maori Male 71.8(12.1) 33.0 64.0 73.0 80.0 97.0
Female 69.7(14.5) 20.0 61.0 72.0 80.0 103.0
Ethnicity European 71.7(12.5) 20.0 64.0 73.0 80.0 103.0
Maori 60.2(13.9) 13.0 52.0 61.0 69.0 93.0
Pacific 60.0(15.0) 26.0 50.0 59.0 71.0 92.0
Asian 61.0(15.0) 29.0 49.0 63.0 72.0 94.0
Other 66.7(14.2) 24.0 60.3 68.0 75.0 92.0

The dispensation of microvascular and macrovascular complica-
tions of the cohort of diabetes mellitus is represented in figurel ,
with their ethnicities. The left side of the diagram shows the ethnic-
ity expansion, while the right-hand side represents the distribution
of frequent complications of the cohort. The most common com-
plications are shown in the Sankey diagram which has at least
99 patients (3.73%) of the cohort. The most frequent complication
among the patient is hypertension, followed by T2DM with features
of insulin resistance, kidney complication, ophthalmic complication,
and atherosclerotic heart disease. Almost half of the cohort have
hypertension, where 23.5%, 18.9%, 13.1% have kidney complications,
ophthalmic complications, and neuropathy, respectively. The re-
sults of this analysis show a consonant with the overall distribution
of complications over the globe (WHO, 2016).
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4 CONCLUSION:

Exploring the demographic factors of a cohort is vital in revealing
crucial information about a nation. Due to the strong influence of
diabetes mellitus in the health care sector of New Zealand, analysing
the demographic profile reveals various perspectives of the nation.
The results of this study show that the Maori ethnic group has
a higher patient population percentage than other ethnic groups
(0.68%) in the Waikato region. Although more males (0.61%) are
in diabetes than females (0.55%), the average ages of diagnosis are
less in females than males. Further, the diagnosis age of diabetes
among Maori (60.2) is less than Non-Maori (70.3). The earliest age
of diagnosis can be seen among Maori (60.2) and Pacific (60.0)
people, where the highest average age belongs to Europeans (71.7).
The results of this research coincide with the overall statistics of
New Zealand (NZ Ministry of Health, 2022). The most common
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Essential (primary) hypertension: 1,290

Type 2 diabetes mellitus with features of insulin resistance: 1,201

Type 2 diabetes mgllitus with other specified kidney complication: 623
Type 2 diabetes mellitu§ with other specified ophthalmic complication: 501
I NZ European / Pakeha: 1,408 Atherosclerotic heart disease: 493
Type 2 Diabetes patients without complications: 2856 Type 2 diabstes meliitus with poor control: 454
Maori: 744 Complications: 10,048 Congestive heart failure: 437
Other European: 220 Type 2 diabetes mellitus with hypoglycaemia: 392
— Indian: 73
Cook Island Maori: 27 Unstable angina: 350 M
Other Asian: 23 Type 2 di with diabetic 1348
::2:)::\2:0 otk G 21 Atrial fibrillation and atrial flutter: 333
Fijian: 20 Type 2 diabetes mellitus: 315
Chinese: 18 Pure hypercholesterolaemia: 314-m
Not Stated: 16 Type 2 diabetes mellitus with multiple microvascular and other specified nonvascular complications: 305
South East Asian: 13
African (Or Cultural Group Of African Origin): 10 Type 2 diabetes mellitus with background retinopathy: 229
Tongan: 10 Angina pectoris: 217
Other Pacific Peoples: 8 Hypertension" 200 200 =
Other Ethnicity: 8
Asian No Further Definition: 4 Atrial fibrillation and flutter: 189
Middle Eastern: 4 Type 2 diabetes mellitus with other specified complication: 180
Niuean: 3 Acute dial ion: 179
Latin American/Hispanic: 1 Type 2 diabetes mellitus with diabetic polyneuropathy: 173
:::p::;;::l?‘;?:::i;;fm\lion 1 \{peH{pigSegia: To8==
Paroxysmal atrial fibrillation: 153
Type 2 diabetes mellitus with diabetic autonomic neuropathy: 153
Disorder of lipoprotein metabolism: 134
Type 2 diabetes mellitus with peripheral angiopathy: 132
NSTEMI: 130
Acute myocardial infarction: 130
Type 2 diabetes mellitus wo complication: 126

Heart failure: 99—
Atrial fibrillation: 99

Figure 1: Distribution of complications of diabetes mellitus and the ethnicities of the cohort.

complication among diabetes patients is hypertension (n=1290,
48.6%).

Our study shows the epidemiology of a group of patients in
the Waikato region, which results in exploratory analysis and an
expansion of complications of diabetes mellitus. There is a scarcity
in researching for distribution of diabetes complications in a cohort.
The complications of diabetes have been researched under vari-
ous thematic areas: epidemiology and pathogenesis, micro, macro,
and miscellaneous vascular complications, treatment options (Pap-
atheodorou, 2017). Although the epidemiology, the expansion of
sociodemographic factors and the association of epidemiology with
specific clinical attributes such as HbA1lc are commonly researched,
few scholarly works can be found in researching of distribution of
the complications of diabetes mellitus.

However, we note some limitations of our study. First, due to
the limited number of available features in the dataset collected
from WDHB, the sociodemographic characteristics analysed in the
study have to be restricted. In addition, the considered time frame
comprises only three years. Therefore, the more expanded histor-
ical data of the patients may reveal different cohort perspectives.
Moreover, the study’s findings may slightly differ from the overall
statistics of the nation due to the characteristics of the considered
specific cohort.
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In conclusion, the Maori population in the Waikato region are
more vulnerable to diabetes than Non-Maori. Additionally, females
are diagnosed with diabetes earlier than males. The findings of
this study can be utilised in the health care sector. The results of
exploratory data analysis provide clear guidance in policymaking,
resource allocating, and clustering diabetes patients. The stake-
holders in the health care sector can be more attentive to highly
vulnerable classes of patients. At the same time, the awareness pro-
grams and focus groups of research studies can be focused on the
identified risk groups. Further, this study shows a cross-sectional
diabetes cohort of the Waikato region, which consists of high dia-
betes densified population. A time-series analysis of the prevalence
of diabetes with the evolving sociodemographic factors for a con-
siderably long time (10 years) will reveal how the disease and its
complications have evolved and the effect of changes in their so-
ciodemographic factors in different patient groups. An extension
of this study will focus on the aims mentioned above.
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