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Summary

Type Il DIABETES MELLITUS (DM I1) is a complex chronic disease requiring ongoing medical care with
multifactorial risk reduction strategies beyond glycemic control, continuing education for diabetes self-
management, and support are critical to reducing the risk of long-term complications. Objective: to determine the
risk factors related to glycemic control and development of complications in patients diagnosed with type 11
diabetes mellitus who attend the private medical center "CONSULMED". Materials and methods: Descriptive
observational and cross-sectional study. A binary logistic regression model was estimated to determine risk factors
related to glycemic control and occurrence of complications. Results: The present study was carried out from the
information obtained from the medical records of 48 patients, where their sociodemographic and clinical
characteristics were identified, being able to establish the risk factors related to glycemic control prevalent in this
population. It was shown that by increasing the patient's age by 1 year, the probability of being at risk increases
by 1.12%, as the weight increases by 1 kg, the probability of being at risk increases by 1.94%, as the patient's time
with diabetes increases by one year, the probability of being at risk increases by 11.74%, for patients who follow
dietary hygiene measures, the probability of being at risk is 86.75% less than patients who do NOT follow dietary
hygiene measures. Conclusions: In the present study, the main main risk factors were determined, such as dietary
hygienic measures, consumption of oral antidiabetics, evolution of the disease, age and weight of the patient, thus
considering patients at risk those who do not follow dietary hygienic measures or consume oral antidiabetics, as
well as those patients over 60 years of age. Taking into account the variable weight, patients with more than 60
kilos present a greater risk of externalizing glycemic alteration, however, patients with more than 6 years of
disease who follow dietary hygienic measures, but who do not consume oral antidiabetics are also considered
patients at risk to produce complications. Patients who, despite following dietary hygiene measures and
consumption of treatment based on oral antidiabetics, but with 12 years of disease evolution are considered
patients at risk.

Key words: Type Il diabetes mellitus, glycosylated hemoglobin, risk factor, binary logistic regression.
1. Introduction

Type 11 Diabetes Mellitus is a chronic non-communicable disease that constitutes a public health problem,
epidemiological studies indicate a considerable increase in prevalence worldwide, which represents a high
morbidity and mortality rate for the general population @

Epidemiological studies of type Il diabetes conducted in recent years have shown a marked increase in its
prevalence worldwide, with an estimated 23.5 million between 55 and 68 years corresponding to 7% of the world's
adult population. The prevalence of DM2 is higher in developed countries, however, the rate of increase is higher
in developing countries, a trend that will continue in the coming years. In Latin America, urban residents have
twice the prevalence of the disease compared to rural residents -

According to the report of the International Diabetes Federation by countries in 2021, in Ecuador the prevalence
of Diabetes in a population between 20 and 79 years of age is 4.7%, which is equivalent to 526,000 people living
with Diabetes ©), taking into account Ecuador is a country for which there are no sources of updated national data
on diabetes.

In Ecuador, there has been a significant increase in mortality in recent years due to DM2, with a total of 4895
deaths in 2017, which could increase due to increased risk factors. .
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In our population it is important to identify individuals at risk of developing diabetes mellitus 2, thus reducing the
risk of complications and improving quality of life.

Therefore, the main objective of this study is to determine the risk factors related to glycemic control and
development of complications in patients diagnosed with type 11 diabetes mellitus who come to the private medical
center "CONSULMED", and in this way improve primary health care and improve the quality of life of each of
the individuals.

1.1 Classification and diagnosis of Diabetes.
Diabetes can be classified into the following general categories:
1.1.1  Type 1 diabetes

This form, formerly called "insulin-dependent diabetes” or "juvenile-onset diabetes," accounts for 5 to 10% of
diabetes and is due to autoimmune destruction mediated by cells of the pancreas (beta cells) (>

1.1.2  Prediabetes and type 2 diabetes

Type Il diabetes, formerly referred to as "non-insulin-dependent diabetes" or "adult-onset diabetes," accounts for
90-95% of all diabetics. This form encompasses people who are relatively (rather than absolutely) deficient in
insulin and have peripheral insulin resistance. ©.

Type Il diabetes mellitus is frequently not diagnosed for many years because hyperglycemia develops gradually
and, at first stages, is often not severe enough for the patient to notice the classic symptoms of diabetes caused by
hyperglycemia, such as dehydration or unintentional weight loss. However, even undiagnosed patients are at
increased risk of developing macrovascular and microvascular complications ©)

Insulin resistance may improve with weight reduction, exercise, and/or pharmacological treatment of
hyperglycemia, but is rarely restored to normal. Recent interventions with intensive diet and exercise or surgical
weight loss have led to remission of diabetes ©)

1.1.3  Monogenic diabetes syndromes

The diagnosis of monogenic diabetes should be considered in children and adults diagnosed with diabetes in early
adulthood with the following findings: diabetes diagnosed within the first 6 months of life (with occasional cases
presenting later, mostly INS and ABCC8 mutations), diabetes without typical features of type | or type Il
(negative) diabetes-associated autoantibodies, without obesity, lacking other metabolic features, especially with
a strong family history of diabetes) or mild and stable fasting hyperglycemia (100-150 mg/dL [5.5-8.5 mmol/L]),
stable A1C between 5.6% and 7.6% (between 38% and 60 mmol/mol), especially if there is no obesity (5.

1.1.4  Pancreatic diabetes or diabetes against the background of exocrine pancreas disease.

Hyperglycemia due to general pancreatic dysfunction has been termed "Type 3C Diabetes". The risk of
microvascular complications appears to be similar to other forms of diabetes. In the context of pancreatectomy,
an autologous islet transplant may be performed to retain insulin secretion. In some cases, autologous
transplantation can lead to insulin independence ©)

1.1.5 Gestational diabetes mellitus

For many years, GDM was defined as any degree of glucose intolerance that was first recognized during
pregnancy, regardless of the degree of hyperglycemia ©

1.2 Prevention or delay of type 2 diabetes and associated comorbidities

There is considerable time before the development of type 2 diabetes and its complications during which
intervention can be performed, and there is an effective means of preventing type 2 diabetes in those determined
to have prediabetes with a glycosylated hemoglobin (A1C) of 5.7-6.4% (39-47mmol/mol), impaired glucose, or
impaired fasting glucose. The usefulness of A1C screening for prediabetes and diabetes may be limited in the
presence of hemoglobinopathies and conditions affecting red blood cell turnover ©
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1.3 Glycemic goals.
1.3.1  Evaluation of glycemic control.

Glycemic control is assessed by measuring A1C, continuous glucose monitoring (CGM) using time in range (IRR)
and/or glucose control indicator (GMI) and blood glucose monitoring (BGM). A1C is the metric used to date in
clinical trials demonstrating the benefits of improved glycemic control. Individual glucose monitoring is a useful
tool for diabetes self-management, including meals, exercise, and medication adjustment, especially in people
taking insulin. People on a variety of insulin regimens may benefit from continuous glucose control with improved
glucose control, decreased hypoglycemia, and increased self-efficacy

1.3.2  Glycemic targets.

An A1C target of <7% (53 mmol/mol) without significant hypoglycemia is appropriate for non-pregnant adult
women. Depending on provider discretion and patient preference, achieving A1C levels lower than the 7% goal
may be acceptable and even beneficial if it can be safely achieved without significant hypoglycemia or other
adverse effects of treatment. Less stringent A1C targets (such as <8% [64 mmol/mol]) may be appropriate for
patients with limited life expectancy or where the harms of treatment outweigh the benefits ( 7

1.3.3  Hypoglycemia

Level 1 hypoglycemia is defined as a measurable glucose concentration <70 mg/dL (3.9 mmol/L) but >54 mg/dL
(3.0 mmol/L). A blood glucose concentration of 70 mg/dL (3.9 mmol/L) has been recognized as a threshold for
neuroendocrine responses to glucose drop in people without diabetes. Because many people with diabetes show
altered counterregulatory responses to hypoglycemia and/or experience unconscious hypoglycemia @

Level 2 hypoglycemia (defined as a blood glucose concentration <54 mg/dL [3.0 mmol/L]) is the threshold at
which neuroglycopenic symptoms begin to occur and requires immediate action to resolve the hypoglycemic
event. If a patient has level 2 hypoglycemia without adrenergic or neuroglycopenic symptoms, they are likely to
be unaware of hypoglycemia

Finally, level 3 hypoglycemia is defined as a severe event characterized by impaired mental and/or physical
functioning that requires the assistance of another person for recovery -

1.4 Pharmacological approaches to the treatment of glycemia.
1.4.1  Drug therapy for adults with type 2 diabetes

First-line therapy depends on comorbidities, patient-centered treatment factors, and management needs, but will
typically include metformin and comprehensive lifestyle modification. Drug therapy should be initiated at the
time type 2 diabetes is diagnosed, unless there are contraindications. Additional and/or alternative agents may be
considered in special circumstances, such as in people at established or increased risk of cardiovascular or renal
complications ®- Insulin has the advantage of being effective where other agents are not and should be considered
as part of any combination regimen when hyperglycaemia is severe, especially if catabolic features (weight loss,
hypertriglyceridemia, ketosis) are present. It is common practice to initiate insulin therapy for patients who have
blood glucose levels >300 mg/dL (16.7 mmol/L) or A1C >10% (86 mmol/mol) or if the patient has symptoms of
hyperglycemia (i.e., polyuria). or polydipsia) or evidence of catabolism (weight loss) ("

1.4.2  Combination therapy

Traditional recommendations have been to use staggered addition of drugs to metformin to keep A1C on
target. The advantage of this is to provide a clear assessment of the positive and negative effects of new medicines
and to reduce potential side effects and costs > Among the most used treatments are a change in lifestyle, as well
as the intake of insulin-sensitizing drugs and drugs for the treatment of obesity. Likewise, it is possible to find
drugs that do not directly reduce insulin resistance or visceral adiposity, but provide a cardiovascular benefit,
highlighting lipid-lowering and antihypertensive drugs ¢%
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1.5 Complications
1.5.1 Cardiovascular diseases.

Control of hypertension/blood pressure. - Hypertension, defined as sustained blood pressure >140/90 mmHg, is
common among patients with type 1 or type 2 diabetes. Hypertension is an important risk factor for both
atherosclerotic cardiovascular disease (ASCVD) and microvascular complications (**

1.5.2  Chronic kidney disease

Diabetic kidney disease usually develops after a 10-year duration of diabetes in type 1 diabetes, but may be present
at the time of diagnosis of type 2 diabetes 2 For patients with type 2 diabetes and diabetic nephropathy, the use

of a sodium-glucose co-transporter 2 inhibitor is recommended in patients with an estimated glomerular filtration
rate >25 ml/min/1.73 m2 and urinary albumin >300 mg/g creatinine to reduce the progression of chronic kidney disease and cardiovascular events (12)_

2. General objective

To determine the risk factors related to glycemic control and development of complications in patients diagnosed
with type Il diabetes mellitus who attend the private medical center "CONSULMED".

3. Methodology
3.1 Type of study

The present study was descriptive of observational and cross-sectional type, in which risk factors related to
glycemic control and the development of complications were determined in patients diagnosed with type Il
diabetes mellitus who attend the private medical center "CONSULMED", the data taken date from the months of
January to March 2022, establishing a total initial sample of 65 patients who attended medical control, of which
48 patients are included in this study according to criteria established within it.

3.2 Determination of sample size and sampling

Population. - was formed by patients who came to consult the medical center "CONSULMED", patients diagnosed
with type Il diabetes mellitus.

Study population. -1t has been conformed by 48 patients who met the inclusion criteria within the proposed study,
they present medical care records with results of laboratory tests.

3.2.1 Inclusion criteria

e Patients of both sexes aged 18 years or older and less than 70 years.

e Patients diagnosed with Type Il Diabetes Mellitus.

e Patients in whom data are available from an analysis carried out in the last 6 months in which at least the
values of glucose, HbA1c, creatinine and lipid profile have been determined.

3.2.2 Exclusion criteria

e Age less than 18 years and over 70 years.
e Undiagnosed patients with Type Il Diabetes Mellitus
¢ Not having analytics in the last 6 months.

Table 1. Description of Variables

Variables Description

Dependent variable

Risk Variable that shows if the patient has his diabetes under control. Where 0
indicates under control and 1, at risk
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Independent variables

Avrea of residence Variable that shows the area of residence in which the patient lives, where 0
indicates rural area and 1, urban area.

Level of education Variable that shows the level of education of the patient, where 0 indicates
basic education and 1, higher education.

Hypertension Variable that shows if the patient suffers from hypertension, where 0
indicates that he does not suffer from it and 1, that if he suffers from it.

Hypertriglyceridemia Variable that shows if the patient suffers from hypertriglyceridemia, where
0 indicates that he does not suffer from it and 1, that if he suffers from it.

Use of oral antidiabetics Variable that shows if the patient consumes oral antidiabetics, where 0
indicates that he does not consume it and 1, that if he consumes it.

Dietary hygienic measures Variable that shows if the patient follows dietary hygienic media, where 0
indicates that he does not follow it and 1, that if he follows it.

Time with illness Variable that shows the time in years that the disease was detected in the
patient.

Age Variable that shows the age in years of the patient.

Size Variable that shows the patient's height in meters.

Weight Variable that shows the weight in kg of the patient.

Current glycemia Variable showing the patient's blood glucose level in mg/dL.

Creatinine Variable showing the patient's creatinine level in mg/dL.

Triglycerides Variable showing the patient's triglyceride level in mg/dL.

Cholesterol Variable showing the patient's cholesterol level in mg/dL.

Source: Authors.
3.3 Materials and methods
3.3.1 Data collection techniques

Data collection was carried out through the review of medical records of the 48 patients in the study, where data
were obtained regarding sociodemographic, habit, clinical, and therapeutic variables.

o Sociodemographic: sex, age, area of residence, level of education.

e Clinics: body mass index taken into account the weight and height taken in the medical check-ups established
in the month of January to March 2022, serum levels of triglycerides, total cholesterol, HbAlc, fasting blood
glucose, creatinine, report of systolic blood pressure and diastolic blood pressure taken during your medical check-
up as a screening for hypertension in patients with diabetes mellitus Il, pre-existing comorbidities such as thyroid
disorder.

3.3.2 Data collection instrument

The indirect method for data collection that allowed us to identify glycemic control, as well as existing or pre-
existing complications was through data that exist in the medical records of each of the cases included in the
present study, as well as collection of information on analysis of blood samples (venous blood) on glucose values,
glycosylated hemoglobin, urea, creatinine, lipid profile, the same recorded in each of the medical records.
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3.3.3 Tools for data processing:

The analysis was carried out based on the comparison of two groups according to their main variable such as
glycosylated hemoglobin, in which it was called as a group with adequate glycemic control that which presents
glycosylated hemoglobin less than 7%, and the group with poor glycemic control which presents glycosylated
hemoglobin greater than 7%. A bivariate analysis of the associated variables in relation to poor control of type Il
diabetes mellitus was performed, the binary logistic regression model was adjusted to determine the factors that
influence glycemic control and the appearance of complications in patients diagnosed with type Il diabetes.

The descriptive variables analyzed were summarized with measures of central tendency and dispersion in the case
of quantitative variables; Percentages for qualitative variables.

Once all the information has been collected, the Microsoft Excel 2019 program and R studio program were used
as tools for data processing.

4. Results

This study included 48 patients of whom 54.1% (n = 26) are female, of which 65.5% (n = 17) were less than or
equal to 65 years. As for the area of residence, 75% (n = 36) of the total resides in rural areas, with a predominant
level of secondary education with 41.6% (n = 20).

Regarding the clinical characteristics, fasting blood glucose values predominated in patients with hyperglycemia
(> 110 mg / dI), being present in 56.2% (n = 27) of the total population. Regarding the lipid profile, 62.5% (n =
30) presented normal values of cholesterol and triglycerides together (total cholesterol <200 mg/ dl —triglycerides
< 150 mg / dl); As for creatinine levels that help us assess renal function, 91.6% (n = 44) have normal levels
(creatinine < 1.1 mg / dl). For the years of evolution, 85.4% (n = 41) present less than 10 years, and 72.9% (n =
35) receive combined therapy in relation to their treatment. Data shown in Table 2.

Board 1
Sociodemographic variables, habits, clinical and therapeutic variables.
VARIABLE n %
Sex Female 26 54,1
Male 22 |458
Age Less than or equal to 65 years 35 72,9
Over 65 years old 13 27,0
PARTNER- Area of [ Rural 12 25,0
MOGRAFICAS | residence Urban 36 75.0
No 1 2,0
Level of [ Primary 9 18,7
education High school 20 416
Third Level 18 375
Diet Yes diet for diabetic patient 19 39,5
HABITS No diet for diabetic patient 29 60,4
Physical If you do physical activity 19 39,5
activity Does not engage in physical activity 29  |60,4
Insufficient: less than 18 0 0,0
Normal weight: between 18 — 25 21 43,7
CLINICS E}%ﬂi mass Overweight: between 25 — 30 25 52,0
Obesity: greater than 30 2 41
Morbid obesity: greater than 40 0 0,0
372
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Normal-optimal 120-129 and/or 80-84 mmHg 38 79,1
Normal-high 130-139 and/or 85-89 mmHg 6 12,5
High blood e, e/grade 1 140-159 and/or 90-99 mmH
pressure ger g L 20
Stage/grade 2 160-179 and/or 100-109 mmHg 2 41
Stage/grade 3 >180 and/or >110 mmHg 1 2,0
Normal glucose: 75 - 100 mg/dl 18 37,5
Current blood N -
glucose Prediabetes: 100 - 110 mg/dl 3 6,2
High glucose: greater than 110mg/dl 27 56,2
Glycosylated | Normal: less than 7% 21 437
hemoglobin -
HbA1C High Value: greater than or equal to 7% 27 56,2
o Normal: less than 1.1 mg/dl 44 91.6
Creatinine - :
High Value: greater than 1.1 mg/dl 4 8,3
] _ Normal: up to 150 mg/dl 30 62,5
Triglycerides - 7
High value: greater than 150 mg/dI 18 37,5
Normal: up to 200 mg/dI 30 62,5
Cholesterol - :
High Value: greater than 200mg/dl 18 37,5
Years of | Less than or equal to 10 years 41 85,4
evolution  of
type Il diabetes [ Older than 11 - 20 years
mellitus 7 14,5
Monothera
THERAPEUTIC |Ys¢ of oral ikl 0/ 3 127.0
antidiabetics | combination therapy 35 |72,9

Source: medical records of the Medical Center "CONSULMED"

Board 2 Frequency measures for categorical variables

Independent variables

Low Risk n: 21 (43.75%)
(HbALc < 79%)

High Risk n: 27 (56.25%)
(HbA1c > 79%)

Sex

Male (42.9%)
Female (57.1%)

Male (48.1%)
Female (51.9%)

Area of residence

Rural (14.3%)
Urban (85.7%)

Rural (33.3%)
Urban (66.7%)

Level of education

None (0%)

Primary (4.8%)
Secondary (42.9%)
Third Level (52.4%)

None (3.7%)
Primary (29.6%)
Secondary (40.7%)
Third Level (25.9%)

Hypertension

No (95.2%)
Yes (4.8%)

No (63.0%)
Yes (37.0%)

Hypertriglyceridemia

No (85.71%)

No (92.6%)

Yes (14.29%) Yes (7.4%)

- . No (9.5%) No (18.5%)
Use of oral antidiabetics Yes (90.5%) Yes (81.5%)
Hygienic - dietary measures (diet and | No (61.9%) No (85.2%)
physical activity) Yes (38.1%) Yes (14.8%)

Source: medical records of the Medical Center "CONSULMED"

According to Table 3, our population is classified into two groups, the first called low risk group, which is made
up of patients with glycated hemoglobin less than or equal to 7%, it is made up of 21 patients, of which 42.9% are
men and 57.1% are women while in the high risk group (HbAlc > 7%) It is made up of 27 patients who have
glycosylated hemoglobin greater than 7%, of which 48.1% are men and 51.9% are women. Likewise, of the

373

https://jrtdd.com




Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (9s2): 367-381

control group, 14.3% live in rural areas and 85.7% in urban areas, while in the risk group 33.3% live in rural areas
and 66.7% live in urban areas. Regarding the level of education, in the group at risk it presents: None (0%),
primary (4.8%), secondary (42.9%) and third level (52.4%); while in the risk group None (3.7%), primary
(29.6%), secondary (40.7%) and third level (25.9%). On the health history side, in the low risk group 95.2% do
not suffer from hypertension and 4.8% suffer from hypertension while in the low risk group 63.0% do not suffer
from hypertension and 37.0% suffer from hypertension. Added to the above, in the group at low risk 85.7% do
not suffer from hypertriglyceridemia while 14.3% do suffer while in the risk group in 92.59% do not suffer from
hypertriglyceridemia while 7.41% do.

Regarding the medical treatments received by patients, in the group with glycosylated hemoglobin equal to or less
than 7%, 9.5% do not consume oral antidiabetics and 90.5% if they consume it, while in the risk group 18.5% do
not consume oral antidiabetics and 81.5% if they consume them. On the other hand, in the low risk group 61.9%
do not have the habit of dietary hygienic measures and 38.1% if they do, while in the risk group 85.2% do not
have the habit of dietary hygienic measures and 14.8% do. Regarding the quantitative variables, Table 4 shows
that in the low-risk group patients were diagnosed as diabetic 3.3 years ago on average while in the risk group the
diagnosis time was 7.9 years on average. Regarding the age of the patients, the average for the low risk group was
51.3 years while in the risk group it was 62 years. As for height and weight in the group at risk was 1.6 m and
61.7 kg while in the group at risk were 1.6 m and 64.5 kg.

Board 3 Descriptive measures of quantitative variables

Independent
variables

Low Risk n: 21
(HbAlc < 7%)

High risk n:27
(HbAlc > 7%)

Years of evolution of
type Il diabetes
mellitus

Average 3.29; Median 2;
Minimum 1; Maximum 8.

Average 7.85; Median 5;
Minimum 1; Maximum 40.

Age

Average 51.29; Median 46;
Minimum 37; Maximum 83.

Average 62.48; Median 59;
Minimum 40; Maximum 88.

Size

Average 1.58; Median 1.58;

Minimum 1.47 Maximum 1.75.

Average 1.58; Median 1.6;
Minimum 1.4; Maximum 1.75.

Weight

Average 61.73; Median 62;
Minimum 45; Maximum 81.

Average 64.48; Median 65;
Minimum 43; Maximum 93.

Fasting glycemia

Mean 90.48; Median 87;
Minimum 70; Maximum 125.

Mean 169.65; Median 160;
Minimum 101; Maximum 268.

Creatinine

Average 1; Median 1;
Minimum 0.8; Maximum 1.2.

Average 0.9; Median 0.9;
Minimum 0.57; Maximum 1.3.

Triglycerides

Average 135.95; Median 115;
Minimum 81; Maximum 309.

Mean 146.26; Median 126;
Minimum 83; Maximum 350.

Cholesterol

Average 192.57; Median 205;

Minimum 115; Maximum 253.

Mean 178.33; Median 168;
Minimum 102; Maximum 347.

Source: medical records of the Medical Center "CONSULMED"

Regarding the clinical characteristics in the low risk group, patients presented an average of 90.5 mg/dL for fasting
glycemia, 1 mg/dL for creatinine, 135.95 mg/dL for triglycerides and 192.57 mg/dL for cholesterol, while in the
risk group patients presented an average of 169.65 mg/dL for fasting glycemia, 0.9 mg/dL for creatinine, 146.26
mg/dL for triglycerides and 178.33 mg/dL for cholesterol.

4.2 Model estimation

With the independent variables, a logistic regression model was estimated. According to Table 5, it is found that
the variables weight, years of evolution of type Il diabetes mellitus, dietary hygienic measures and consumption
of oral antidiabetic drugs influence the level of risk considering a significance level of 10%.

Board 4 Estimation of binary logistic regression model.

Predictor B
Intercept -8.2933
Sex -0.0366
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Age 0.0554
Level of education -0.8583
Residence 0.7339
Hypertension -0.3697
Hypertriglyceridemia -0.3403
Weight 0.1046 .
Time with diabetes 0.6868 *
Dietary hygienic measures -5.8766*
Oral antidiabetics -4.2603.

Source: medical records of the Medical Center "CONSULMED"

For the process of selecting variables, the "Stepwise" methodology was used, in which the variables that jointly
and individually contribute to better explain patients at risk are selected. As a result, the variables age, weight,
time with diabetes, dietary hygienic measures and consumption of oral antidiabetic drugs are identified as
variables that minimize the Akaike Criterion.

Board 5 Estimation of the final logistic model.

Predictor B Exp(b)
Intercepto -7.83

Age 0.0576 1.0596
Weight 0.1009 . 1.1061
Time with diabetes 0.6091 * 1.8388
Dietary hygienic measures -5.3684 ** 0.0047
Oral antidiabetics -3.5935 . 0.0275

Source: medical records of the Medical Center "CONSULMED"

The effect of the variables is then interpreted according to their influence on risk:

Age: When the patient's age increases by one year, there is a 5.96% greater possibility of being at risk
while keeping the rest of the variables constant.

Weight: When the patient's weight increases by one kg, there is a 10.61% greater possibility of being at
risk while keeping the rest of the variables constant.

Time with diabetes: When the patient's time with diabetes increases in one year, there is 83.88% more
possibility of being at risk keeping the rest of the variables constant.

Dietary hygienic measures: Patients who follow dietary hygienic measures are 99.53% less likely to be
at risk than patients who do NOT follow dietary hygienic measures, keeping the rest of the variables
constant.

Oral antidiabetics: Patients who consume oral antidiabetics are 97.25% less likely to be at risk than
patients who do NOT consume oral antidiabetics, keeping the rest of the variables constant.

As can be seen in Figure 1, the curves that show the effect of the age of the patients is increasing, that is, the
passage of the years increases the probability of being a patient at risk. For patients who do not consume oral
antidiabetics or follow dietary hygienic measures, the increase is not noticeable since it is practically 1. For
patients who do not consume oral antidiabetics, but if they follow dietary hygienic measures, a linear growth is
found where from 60 years the probability of risk is greater than 0.5. For patients who consume oral antidiabetics,
but do not follow dietary hygienic measures, there is an exponential growth where from 30 years the probability
of risk is greater than 0.5. Finally, for patients who consume oral antidiabetics and follow dietary hygienic
measures, there is a slow exponential growth where the risk probabilities are less than 0.5, that is, it is certain that
you are not a risk patient.
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Figure 1
Effect of age on the probability of risk.
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Source: medical records of the Medical Center "CONSULMED"

As shown in Figure 2, the curves that show the effect of patients' weight is increasing, that is, the increase in
weight increases the probability of being a patient at risk. For patients who do not consume oral antidiabetics or
follow dietary hygienic measures, the increase is not noticeable since it is practically 1. For patients who do not
consume oral antidiabetics, but if they follow dietary hygienic measures, an almost linear growth is found where
from 60 kg the probability of risk is greater than 0.5. For patients who consume oral antidiabetics, but do not
follow dietary hygienic measures, there is a potential growth where from 45kg the probability of risk is greater
than 0.5. Finally, for patients who consume oral antidiabetics and follow dietary hygienic measures, there is a
slow exponential growth where the risk probabilities are less than 0.5, that is, it is certain that you are not a risk
patient.

Figure 2
Effect of weight on the probability of risk.
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Source: medical records of the Medical Center "CONSULMED"

As can be seen in Figure 3, the curves that show the effect of the age of the patients is increasing, that is, the
passage of the years increases the probability of being a patient at risk. For patients who do not consume oral
antidiabetics or follow dietary hygienic measures the increase is not noticeable which is practically 1. For patients
who do not consume oral antidiabetics, but if they follow dietary hygienic measures, a linear growth is found
where from 60 years the probability of risk is greater than 0.5. For patients who consume oral antidiabetics, but
do not follow dietary hygienic measures, there is an exponential growth where from 30 years the probability of
risk is greater than 0.5. Finally, for patients who consume oral antidiabetics and follow dietary hygienic measures,
there is a slow exponential growth where the risk probabilities are less than 0.5, that is, it is certain that you are
not a risk patient.
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Figure 3
Effect of the time of evolution of the disease on the probability of risk.

Riesgo

Probabilidad de

Tiempa con Diabetes

Source: medical records of the Medical Center "CONSULMED"

Board 6 Marginal effects.

Predictor b

Age 0.0112
Weight 0.0194 .
Time with diabetes 0.1174 ***
Dietary hygienic measures -0.8675 ***
Oral antidiabetics -0.3573 **

Source: medical records of the Medical Center "CONSULMED"
According to Table 7, the effect of each variable is interpreted as:

e Age: As the patient's age increases by one year, the probability of being at risk increases by 1.12%

o Weight: When the patient's weight increases by one kg, the probability of being at risk increases by
1.94%

o Time with diabetes: As the patient's time with diabetes increases by one year, the probability of being at
risk increases by 11.74%

e Dietary hygienic measures: For patients who follow dietary hygienic measures, the probability of being
in a risk condition is 86.75% less than patients who do NOT follow dietary hygienic measures.

e Oral antidiabetics: For patients who consume oral antidiabetics, the probability of being at risk is 35.73%
less than patients who do NOT consume oral antidiabetics.

Goodness of fit

To verify that the model fits the data adequately, the Deviance test and the Hosmer and Lemeshow test were used.
The first contrasts the following hypotheses:

Hy = Bedaa = .Bpeso = .Btiempo = Bmna = Baao =0
H; = Almenosun f; # 0

As can be seen in table No. 8, the statistic for this test is with a value of 0.000014. This result is evidence to reject
HO, that is, the variables under study influence whether a patient is at risk. y? = 30.018

Board 7 Model fit tests.

Test Statistical y | P — value
Deviance 30.018 0.000014
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| Hosmer Lemeshow | 9.315 | 0.3164 |
Source: medical records of the Medical Center "CONSULMED"

As a complementary test to the previous result, it is the Hosmer and Lemeshow test contrasts the following
hypotheses:

HO: The multiple logistic regression model fits the data.
H1: The multiple logistic regression model does NOT fit the data.

For this test, the statistic for this test is , with a pvalue of 0.3164. This result is evidence not to reject HO, i.e. the
multiple logistic regression model fits the data.y? = 9.315

Board 8 Confusion matrix.

Observed
No risk Risk Total
No risk 15 2 17

o
(]
S Risk 6 25 31
k) Total 21 27 48
o

Source: medical records of the Medical Center "CONSULMED"

Based on the previous result, it is found that the model classified 15 patients without risk out of a total of 21 and
25 classified them with risk status out of a total of 27. On this basis, it was estimated:

e Precisién = =22 = 0.833 , that is, the model correctly predicts the risk status (with risk or without

48
risk) of 83.3% of patients.

Board 9 Goodness of fit measures.

McFadden Cox Snell Nagelkerke
45.63% 46.49% 62.32%
Source: medical records of the Medical Center "CONSULMED"

Finally, Table No. 10 presents the relative importance of the variables used in the model. It highlights the
participation of dietary hygienic measures, and time with diabetes as the main variables.

Board 10 Importance of variables.

Predictor Score

Age 1.43
Weight 1.95
Time with diabetes 2.56
Dietary hygienic measures 2.75
Oral antidiabetics 1.85

Source: medical records of the Medical Center "CONSULMED"
2 DISCUSSION

In the present study, we sought to identify the risk factors, whether clinical or sociodemographic, in a population
made up of patients diagnosed with type Il diabetes mellitus, who attend medical controls at the private medical
center "CONSULMED" during the months of January to March 2022.

Our population presents the following particularities, with respect to the sociodemographic characteristics that
were taken in the present study, the female sex predominated with 54.17%, different from other studies, where
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the male sex predominates @3- The level of education is additionally taken into account, studies in which it is
evident that most of the study participants have a low level of education @ in our study there is a higher
prevalence of patients with third level of education, people with risk or poor control of diabetes that is represented
by 56.25%, that is, greater than 50% which differs from results of studies related to diabetes control in which their
poor control group is represented by 24% @4

In our study, the etiology of type Il diabetes mellitus is taken into account, stating that it is a chronic pathology
which is characterized by alteration in the metabolism of carbohydrates, lipids and proteins, its origin is
multifactorial where genetic, environmental and behavioral factors play important roles in the appearance of it )
especially those related to lifestyle, diet, sedentary lifestyle and obesity.

A triggering factor of insulin resistance is dyslipidemia, thus increasing the risk 4.57 times for the development
of the disease and its complications “® within our study there is no evidence of alteration in the control of
triglycerides and cholesterol which is covered by dyslipidemia.

The association between Overweight or Obesity and type Il diabetes mellitus is explained by insulin resistance. It
is based on a complicated disorder that is based on having an excessive amount of body fat, increasing the risk of
diseases and health difficulties, such as heart disease, hypertension and DM2, among others " in our study there
is evidence of a higher prevalence of overweight patients which is considered a risk factor however in the case-
control study on risk factors for type Il diabetes mellitus in The ratio between DM2 and nonDM2 is 1.57 times
higher in patients who are overweight or obese (possibility of occurrence). The association is positive (1.57), that
is, the presence of Overweight or Obesity is associated with the higher occurrence of DM2, but considering that
its confidence interval (Cl) does include value 1 (0.95 to 2.58), the type of association is not statistically significant
and therefore is not considered a risk factor 9

It is possible to identify that the most influential variable was the practice of adequate dietary hygienic measures
that covers both physical activity and adequate nutrition, similar to the study carried out in 2018 called Association
between type Il diabetes mellitus and physical activity in people with a family history of diabetes in which it is
determined that there is a strong association between physical activity, family history of type Il diabetes mellitus
and subsequent development of the disease 9

The following figures 1, 2 and 3 show the evolution of the probability of risk according to the patient's age, weight
and time with the disease. In the figures mentioned it is evident that patients who do not follow dietary hygienic
measures or consume antidiabetics have the probability of being in a risk zone is practically 1, that is, it is certain
that a patient who does not receive any of these treatments is a risk patient. On the contrary, when the patient
follows dietary hygienic measures and consumes antidiabetics, the probability of being in the risk zone is less
than 0.5, that is, it is certain that a patient who these treatments is not a risk patient. Likewise, the consumption of
antidiabetic drugs reduces the probability of being a patient at risk, as promoted by José Fernando Mora in his
study Treatment adherence in people with type 11 diabetes mellitus in Mexico (20), where adherence to treatment
is considered a predictor of the control and management of type Il diabetes mellitus °

The effect of the treatments is measured by marginal effects, finding that patients who follow dietary hygiene
measures are 99.5% less likely to enter the risk picture than patients who do not follow it, similar characteristics
are identified in the study in which it is identified that physical activity is associated with a lower prevalence of
type 1l diabetes mellitus, even in patients with high genetic predisposition, it suggests that dietary hygienic
measures influencing physical activity are a protective factor of type Il diabetes mellitus @- It is also found that
patients who consume oral antidiabetics have 97.25% less chance of being at risk than patients who do NOT
consume oral antidiabetics keeping the rest of the variables constant.

Finally, according to the above conditions and the risk probability graphs, there are circumstances that give a
probability greater than 0.5 to identify patients at risk according to figures 1, 2 and 3. Among these we have
patients over 60 years of age who follow dietary hygienic measures but do not consume oral antidiabetics; patients
weighing more than 60 kg who follow dietary hygiene measures but do not consume oral antidiabetics; patients
over 6 years of age who have been diagnosed with the disease who follow dietary hygienic measures but do not
consume oral antidiabetics; and patients with 12 years who have diagnosed the disease who follow dietary
hygienic measures and consume oral antidiabetics. These situations allow to generate clinical alarms for a better
control of the disease.
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3 SCOPE AND LIMITATIONS OF THE STUDY.

Within our study, the limitations given by: the secondary information obtained since there are measurement errors
were evidenced, since it was not possible to verify measurement of the variables such as the taking of blood
pressure, weight, height that their measurements are usually dependent operator, there is also evidence limitation
within this information since there was missing information for which the studied sample was reduced.

4 CONCLUSIONS.
From the present research it is concluded that:

e The probability of risk condition of a diabetic patient can be estimated by a binary logistic regression
model from variables age, weight, number of years with the disease, dietary hygienic measures and
consumption of oral antidiabetics. Of these, the variable age, weight and number of years with the disease
increase the level of risk while following dietary hygiene measures and consumption of oral antidiabetics
decrease the level of risk.

e Patients in risk condition found are: patient who do not follow dietary hygienic measures or consume
oral antidiabetics, over 60 years or patients with more than 60 kg or patients with 6 years with the disease
who follow dietary hygienic measures, but do not consume oral antidiabetics; and patients with 12 years
who have diagnosed the disease who follow dietary hygienic measures and consume oral antidiabetics.

With the information extracted from the study, it is recommended at the clinical level:

e Encourage the habit of dietary hygiene measures and the consumption of oral antidiabetic drugs in
diabetic patients to keep this disease under control.

e  Generate strategies to control the weight of patients from the age of 60 who do not follow dietary hygienic
measures that consume oral antidiabetics.

e  Maintain studies of the evolution of risk according to the time of the disease diagnosed.

5 DECLARATION OF CONFLICT OF INTEREST.

As an author | declare that there is no conflict of interest in any kind, neither real nor potential on the results
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