Clinical and Sociodemographic Characteristics of Patients with Diabetes in Primary Care Services
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ABSTRACT

	Aims: To establish the sociodemographic, clinical characteristics, and epidemiological profile of the population with diabetes served in a primary care unit in Mexico City.
Study design:  A population-based, cross-sectional, and an analytical investigation was designed using a previously published secondary dataset.
Place and Duration of Study: Ambulatory Care Medical Unit. The study was conducted from January 1st to July 31st , 2025, with Mexican patients attending outpatient consultations in the Family Medicine Specialty and General Medicine departments at the "División del Norte" Family Medicine Clinic, ISSSTE, in Mexico City, Mexico. The data was collected from January to December, 2022.
Methodology: Data on health and sociodemographic variables were collected through a retrospective design, using medical records from the Medical Financial Information System “SIMEF system”.
Results: We included 3,556 patients with diabetes, mainly females (n=2,086; 58.7%) and people in their sixties (n=1,148; 32.3%). The average age was 64.39 years old (SD=12.26, median age=65 [IQR=56-73]). Females predominated in most age groups (p = 0.010), especially in their 60–69 years old group (658 versus 490). In contrast, males outnumbered females in the adolescent group (10–19 years old, 7 versus 9). In overall population, the five most prevalent comorbidities were: hypertension (59.81%; 58.16-61.44), dyslipidaemias (24.1%; 22.5-25.5), obesity (23.7%; 22.2-25.1), hypothyroidism (8.38%; 7.45-9.34), and venous insufficiency (7.73%; 6.86-8.69). In adolescence, obesity predominates. In early adulthood (20–39 years old) and midlife (40–59 years old), a cardiometabolic triad of hypertension, dyslipidaemia, and obesity emerges. In midlife females, this triad is often compounded by hypothyroidism, whereas males show an earlier onset of chronic kidney disease. In the elderly population (60–79 years old), multimorbidity peaks, with hypertension affect most patients alongside frequent dyslipidaemia, obesity, kidney disease, venous insufficiency, and chronic obstructive pulmonary disease. In advanced age (≥80 years old), multimorbidity shifts to a geriatric profile dominated by disorders affecting mobility, functionality, and autonomy, alongside cardiometabolic disease.
Conclusion: Overall, the global profile indicates that females tend to concentrate cardiometabolic risk during midlife, often compounded by endocrine comorbidities, whereas males exhibit earlier and more persistent accumulation of renal and cardiovascular damage, with additional respiratory and prostatic morbidity emerging in later life. These findings underscore the need for life-course, sex-sensitive, and multidisciplinary approaches to diabetes management.
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1. INTRODUCTION
Diabetes mellitus is a major global public health problem (Khan, et al., 2020; Hossain, et al., 2024), affecting over 500 million people worldwide and contributing significantly to morbidity, mortality, and healthcare costs (International Diabetes Federation [IDF], 2025). Its prevalence continues to rise, driven largely by ageing populations (Khan, et al., 2020), sedentary lifestyles, and unhealthy dietary habits (Park, et al., 2020). Among all forms, type 2 diabetes accounts for most cases and poses the greatest challenge to health systems, particularly in low- and middle-income countries (Hossain, et al., 2024; GBD 2021 Diabetes Collaborators, 2023). Primary care plays a crucial role in the management of diabetes, particularly type 2 diabetes (Kushner, et al., 2022; Vlacho, et al., 2024). Primary care providers (PCPs) are often the first point of contact for individuals with diabetes and are responsible for ongoing monitoring, guidance, and early intervention. As the frontline of healthcare delivery, primary care is uniquely positioned to implement preventive measures, coordinate multidisciplinary care, and ensure long-term follow-up of patients with diabetes (Blanco-Cornejo, et al., 2017; National Academies of Sciences, Engineering, and Medicine [NASEM], et al., 2021; Kushner, et al., 2022; Vlacho, et al., 2024). From a public health and governance perspective, understanding how chronic degenerative diseases such as diabetes are spread across populations is crucial for effective resource distribution, risk assessment, and health planning (Greenberg, 2022). Moreover, the epidemiological characterisation of these diseases allows health authorities to identify vulnerable groups, prioritise interventions, and evaluate the impact of current strategies. Identifying trends in comorbid conditions, demographic profiles, and social determinants among patients with diabetes in primary care can guide the development of tailored, evidence-based policies and programmes (Cicek, et al, 2021). Therefore, understanding the clinical and sociodemographic characteristics of patients with diabetes in primary care is essential for designing targeted interventions and improving health outcomes. It also helps identify patterns of comorbidities, health behaviours, treatment compliance, and the impact of social determinants on disease progression. Such knowledge not only enables the delivery of more effective, patient-centred care but also enhances broader public health strategies aimed at reducing the burden of diabetes and promoting equity in health services.

1.1 The Aims of the Study.
[bookmark: _Hlk189391383]To establish the sociodemographic, clinical characteristics, and epidemiological profile of the population with diabetes served in a primary care unit in Mexico City.

2. material and methods
2.1 Study design and data collection
This study was designed as a population-based, cross-sectional, and analytical investigation using a previously published secondary dataset (López-Hernández, et al., 2024). The data comprised patients in Mexico who attended outpatient consultations at the Family Medicine and General Medicine departments of the "División del Norte" Family Medicine Clinic (FMC), ISSSTE, in Mexico City, Mexico. The dataset was derived from the Medical Financial Information System (SIMEF), which systematically records outpatient consultations conducted by healthcare personnel. Specifically, the dataset included medical records from January to December 2022 and was previously analysed and published by López-Hernández et al. (2024). The complete database consisted of 73,974 records corresponding to 17,918 patients of all age groups. For this study, only records involving patients with diabetes were included (n=3,556). The study was conducted from  January 1st  to  July 31st 2025.

2.2 Patient Selection and study population
The data collection procedure included the following steps:
1. The information was downloaded by month (from January to December), using work tools Excel files generated by the "SIMEF" system.
2. The “SIMEF” database was analysed to select records that met the inclusion criteria.
3. A single database was then generated and all individual patient records were cross-referenced to ensure their accuracy, excluding records that did not meet the inclusion criteria.
4. A final review of the new combined database was performed to ensure the integrity and consistency of the information.
5. The information collected was stored in an Excel workbook, which served as a statistical database for subsequent analysis.

The inclusion criteria were: patients with diabetes of both sexes who had at least one consultation registered in the "SIMEF" system during the study period. Patients with complete records, including identification data such as name, file number, sex, type of beneficiary, International Classification of Diseases version 10 (ICD-10) diagnosis code and consultation dates. The exclusion criteria were: patients without diabetes, patients with diabetes of both sexes with incomplete records in the "SIMEF" system, and records identified as duplicates or containing inconsistencies.

Finally, a census was conducted, resulting in a total of 3,556 subjects aged 9 years and over. This procedure ensured the accuracy, quality, and reliability of the extracted data. A census sampling method was employed, including all eligible records from the newly generated dataset. All this ensured that only patients with complete and consistent records were included in the study.

2.3 Variables and Statistical analysis.
All complete records were included to ensure a comprehensive dataset. The variables analysed comprised age (in years), sex (male and female), number of outpatient consultations, and comorbidities coded according to the International Classification of Diseases, 10th Revision (ICD-10). In total, 1,194 ICD-10 codes were registered.

Categorical variables are presented as absolute frequencies and percentages, while quantitative variables are described using mean, standard deviation (SD), and interquartile range (IQR). A 95% confidence interval (CI95%) was reported where applicable.

Comparisons of categorical variables were performed using the Pearson and likelihood ratio chi square test (χ²). Quantitative variables were compared using Student’s t-test, and Median Test between independent groups. A two-tailed p-value of < 0.05 was considered statistically significant.

2.4 Ethical Considerations.
The study was conducted in accordance with the Good Clinical Practice Guidelines of our laws and the Declaration of Helsinki for human experiments. The protocol was approved by two committees: The Research Committee and the Ethics Committee in Research of the FMC "División del Norte". The Data was treated confidentially in order to guarantee confidentiality, only the principal investigators had access to the complete dataset, including identifiable patient information (e.g., names). The patient names were replaced with unique identification numbers. The assigned number allows the data to be linked to a specific individual without revealing the individual's identity. This approach ensured that all patient data were handled under ethical standards and maintained the highest level of confidentiality throughout the study. This anonymization was conducted before sharing the dataset for statistical analysis with some researchers. After the statistical analysis, only the processed statistical data was made available to the rest of the research team.

3. results and discussion.
3.1 Characteristics of the study population
Most of the participants are females (n=2,086; 58.7%) and people in their sixties (n=1,148; 32.3%). The average age was 64.39 (Figure 1) years old (SD=12.26, range=94, minimum age=9, maximum age=103 years old, median age=65 [IQR=56-73]).

Figure 1. Age Distribution of Patients Included in the Study.
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In relationship to the age differences between males and females, the average age was similar in both groups (females=2,086; mean=64.36 years old, SD=12.17 vs., males=1,470; mean=64.43 years old SD=12.39, p=0.876). In the same way, we observed similar median age (females=64 years old; IQR=56-73 years vs., males=65 years old; IQR=56.75-73, p=0.090).

Regarding sex differences, females predominated in most age groups (p = 0.010), particularly in the 50–59-year-old group (511 females vs 313 males) and the 60–69 year old group (658 vs 490). This predominance was also evident in the 70–79 year (481 vs 354) and 80–89 year (187 vs 138) old groups. In contrast, males outnumbered females in the adolescent group (10–19 years old, 7 males vs none).

Table 1. Comparison of Age Distribution by Sex in the Study Population
	Decades (years)
	Total
	Females
	Males

	0-9
	1
	1
	0

	10-19
	7
	0
	7

	20-29
	10
	6
	4

	30-39
	74
	46
	28

	40-49
	278
	161
	117

	50-59
	824
	511
	313

	60-69
	1148
	658
	490

	70-79
	835
	481
	354

	80-89
	325
	187
	138

	90-99
	53
	35
	18

	100 and over
	1
	0
	1

	Total
	3556
	2086
	1470


Source: Prepared by the authors using the results from the SIMEF database, January-December, 2022. Comparisons between age decades and sex were performed using the Pearson and likelihood ratio chi-square, which showed a statistically significant association (Pearson χ² = 18.921*; df = 10, p = 0.041; Likelihood Ratio χ² = 22.125, df = 10, p = 0.014). *Seven cells (35.0%) had an expected frequency of less than 5, with the minimum expected frequency being 0.41.

The most prevalent comorbidities were: hypertensive diseases, metabolic disorders such as disorders of lipoprotein metabolism and other lipidaemias, obesity and hypothyroidism, as well as, disorders of veins, chronic kidney disease, chronic obstructive pulmonary disease, dorsalgia, depressive episode, and abnormal glucose tolerance test (table 2).

Table 2. Mainly 10 comorbidities in the Study Population
	Comorbidities
	Frequency, % (CI95%)

	1.- Essential (primary) hypertension
	2127, 59.81% (58.16-61.44)

	[bookmark: _Hlk206444739]2.- Disorders of lipoprotein metabolism and other lipidaemias:
	856, 24.1% (22.5-25.5)

	        Hyperlipidaemia, unspecified
	539, 15.16% (14.03-16.34)

	        Mixed hyperlipidaemia
	275, 7.73% (6.86-8.63)

	        Pure hyperglyceridaemia
	190, 5.34% (4.61-6.07)

	3.- Obesity:
	843, 23.7% (22.2-25.1)

	        Obesity due to excess calories
	563, 15.83% (14.62-17.07)

	        Obesity, unspecified
	365, 10.26% (9.22-11.28)

	4.- Hypothyroidism, unspecified
	298, 8.38% (7.45-9.34)

	5.- Venous insufficiency (chronic)(peripheral)
	275, 7.73% (6.86-8.69)

	6.- Chronic kidney disease, unspecified
	252, 7.09% (6.27-7.93)

	7.- Chronic obstructive pulmonary disease, unspecified
	204, 5.74% (4.98-6.58)

	8.- Low back pain
	188, 5.29% (4.5-6.02)

	9.- Depressive episode, unspecified
	168, 4.72% (4.05-5.4)

	10.- Prediabetes
	155, 4.36% (3.68-5.06)


Source: Prepared by the authors using the results from the SIMEF database, January-December, 2022.

Among patients with diabetes, the most common communicable diseases identified were acute pharyngitis, affecting 239 individuals (6.72%, 95% CI: 5.85–7.59), followed by COVID-19, virus identified, with 238 cases (6.69%, 95% CI: 5.91–7.51). Urinary tract infection, with 220 cases (6.19%, 95% CI: 5.40–7.06). These findings highlight the vulnerability of diabetic patients to respiratory tract infections—both viral and bacterial—as well as urinary tract infections, which may be related to immune system alterations and metabolic dysregulation associated with diabetes.

3.2 Age- and sex-specific distribution of the principal comorbidities in patients with diabetes.
Regarding the age and sex distribution of key comorbidities in patients with diabetes. Figures 2 to 4 present the specific patterns for essential (primary) hypertension (Figure 2), dyslipidaemias (Figure 3), and obesity (Figure 4). Across all the epidemiological profiles described above, the prevalence of cases demonstrates a progressive increase with age, reaching its highest levels in the 60–69-year old group, followed by a gradual decline in older age groups, with a clear predominance among females. Among patients with diabetes, the highest number of cases with hypertension was observed in the 60–69 and 70–79 year old groups (figure 2). In contrast, cases with dyslipidaemia (figure 3) and obesity (figure 4) were most frequent in the 50–59 and 60–69 age groups. Females predominated across these comorbidities, although this difference reached statistical significance only for obesity.

Figure 2. Age- and sex-specific distribution of patients with diabetes and essential (primary) hypertension.
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Sources: Prepared by the authors using the results from the SIMEF database, January-December, 2022. The horizontal axis represents age decades (from 10–19 years old up to ≥100 years old). The vertical axis represents the absolute frequency of cases. Black bars correspond to females, while white bars correspond to males. Comparisons between age decades and sex were performed using the Pearson and likelihood ratio chi-square, which showed a non-statistically significant association (Pearson χ² = 7.093*; df = 9, p = 0.627; Likelihood Ratio χ² = 7.833, df = 9, p = 0.551). *Six cells (30%) had an expected frequency of less than 5, with the minimum expected frequency being 0.41.

[bookmark: _Hlk206445331]Figure 3. Age- and sex-specific distribution of patients with diabetes and disorders of lipoprotein metabolism and other lipidaemias.

[image: ]Sources: Prepared by the authors using the results from the SIMEF database, January-December, 2022. The horizontal axis represents age decades (from 10–19 years old up to ≥100 years). The vertical axis represents the absolute frequency of cases. Black bars correspond to females, while white bars correspond to males. Comparisons between age decades and sex were performed using the Pearson and likelihood ratio chi-square, which showed a non-statistically significant association (Pearson χ² = 8.697*; df = 8, p = 0.369; Likelihood Ratio χ² = 10.189, df = 8, p = 0.252). *Six cells (33.3%) had an expected frequency of less than 5, with the minimum expected frequency being 0.83.

Figure 4. Age- and sex-specific distribution of patients with diabetes and obesity.
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Sources: Prepared by the authors using the results from the SIMEF database, January-December, 2022. The horizontal axis represents age decades (from 10–19  years old up to ≥100 years). The vertical axis represents the absolute frequency of cases. Black bars correspond to females, while white bars correspond to males. Comparisons between age decades and sex were performed using the Pearson and likelihood ratio chi-square, which showed a non-statistically significant association (Pearson χ² = 24.023*; df = 8, p = 0.002; Likelihood Ratio χ² = 25.241, df = 8, p = 0.001). *Six cells (33.3%) had an expected frequency of less than 5, with the minimum expected frequency being 0.35.
3.3 Burden and Age-Related Profiles of Morbidities in Patients with Diabetes
In public health and epidemiological research, it is essential to distinguish between the overall distribution of disease across age groups and the specific burden of comorbidities within each age group. While the first analysis presents the distribution of cases across decades of life in relation to the total study population, the second analysis focuses on a more detailed perspective: the prevalence of morbidities within each decade of life. This approach allows for a clearer understanding of how comorbidities cluster in specific age groups, highlighting critical stages of life where the coexistence of chronic conditions may impose a higher health burden and demand targeted preventive and clinical interventions.

3.3.1 Age-Related Comorbidity Profiles in the Total Population with Diabetes
Among individuals aged 10–19 years old, obesity (E66) was the most frequent condition, accounting for 28.6% of cases. In the 20–29-year-old group, three conditions predominated: obesity (E66, 30%), essential hypertension (I10.X, 20%), and infectious gastroenteritis (A099, 20%). Meanwhile, between 30 and 39 years old, it was observed a clear increase in both, the frequency and diversity of diseases. Essential hypertension (37.8%) became the most prevalent diagnosis, followed by obesity (31.1%), and disorders of lipoprotein metabolism (E78=21.6%). Diseases of the musculoskeletal system, mainly dorsalgia (M54.5=9.5%), also appeared, while, endocrine disorders such as hypothyroidism (E03.9=8.1%), gained relevance. Other conditions included communicable diseases, particularly COVID-19, virus identified (20.3%), acute pharyngitis (12.2%), and urinary tract infection (10.8%).
By the fourth decade of life (40–49 years), the pattern consolidated, with essential hypertension (32.7%) and obesity (35.3%) leading the burden. Dyslipidaemia became a major comorbidity (30.2%) including hyperlipidaemia (E78.5, 15.1%), mixed hyperlipidaemia (E78.2, 11.9%), and pure hyperglyceridaemia (E78.1, 11.2%). Hypothyroidism (E039, 7.6%) and dorsalgia (6.1%) persisted. Gastrointestinal problems such as irritable bowel syndrome without diarrhoea (K58.9, 4.3%), together with anxiety disorders (F41.9, 4%), added to the disease load. Infectious diseases such as COVID-19 (U07.1, 18%), acute pharyngitis (J02.9, 7.6%), gastroenteritis and colitis of unspecified origin (A09.9, 6.8%), and urinary tract infection (N39.0, 4.7%) remained relevant.
Moving into the fifth and sixth decades of life (50–69 years old), hypertension reached nearly half of the population aged 50–59 years old (47.8%) and over 60% among sexagenarians’ population (710 of 1,148 subjects). Dyslipidaemia became increasingly common (30.8%) between subjects 50 and 59 years old with hyperlipidaemia (19.9%) rising markedly; mixed hyperlipidaemia (10.7%) and pure hyperglyceridaemia (7.4%) decreased respect to adults into the fourth decade of life. Obesity remained prevalent (27.9%), while hypothyroidism (8.6%) became firmly established. Other non-communicable diseases and clinical condition such as venous insufficiency (chronic and peripheral; I87.2, 5.8%), chronic kidney disease (N18.9, 5.2%) and abnormal glucose tolerance (R73.0, 5%) were observed. Dorsalgia (4.9%), gonarthrosis (4.6%) and anxiety disorder (4.1%) also gained importance. Respiratory conditions, particularly COVID-19 (U07.1, 11.8%) and acute pharyngitis (J02.9, 8.3%) were the most prevalent diseases. Urinary tract infection (N39.0, 6.9%) and gastroenteritis and colitis of unspecified origin (A09.9, 4.2%) remained relevant.
In sexagenarians’ population, essential hypertension was the most frequent condition. Metabolic disorders were also highly prevalent: obesity (26.3%), and dyslipidaemia (25.3%) contributed substantially to the disease burden. Hypothyroidism (E03.9, 9.6%) reflected the growing importance of endocrine dysfunction in this age group. Vascular and renal complications were also common. Chronic venous insufficiency (I87.2, 8.2%) and chronic kidney disease (N18.9, 6.7%) were frequently reported. Dorsopathies, particularly low back pain (M54.5, 5.2%), remained relevant, alongside respiratory disease such as chronic obstructive pulmonary disease (J44.9, 5.1%). Furthermore, metabolic instability was evident in cases of abnormal glucose tolerance (R73.0, 4.8%). Mental health conditions, such as depressive episodes (F329, 4.5%), were also observed. Infectious diseases continued to be present, notably urinary tract infections (N39.0, 6.4%), acute pharyngitis (J02.9, 5.6%), and COVID-19 (U07.1, 5%). Dental examinations (Z01.2, 4.5%), were part of routine care in this group.
From septuagenarian population hypertension affected more than 70% of individuals. Obesity (18.9%), and dyslipidaemia (18.7%) were similar prevalent. Chronic kidney disease (9.7%), venous insufficiency (9.3%), hypothyroidism (8.3%), chronic obstructive pulmonary disease (7.1%), depressive episode (6%) and low back pain ((5%) continuing as prominent comorbidities. Cardiovascular complications such as chronic ischaemic heart disease (I25.9, 6%) and hypertensive heart disease without (congestive) heart failure (I11.9, 5.9%) became increasingly evident, while ocular conditions such as glaucoma (H40.9, 6.2%) also appeared. Acute pharyngitis (J02.9, 6.9%), and urinary tract infections (N39.0, 5.1%) persisted. Similarly, dental examination (5.5%) was part of the routine care in this group.
By 80–89 years old, hypertension became overwhelmingly prevalent (80.6%). Cardiovascular complications (I87.2, 13.2%), respiratory disease (J44.9, 13.2%), kidney disease (10.8%), hyperlipidaemia (E78.5, 8.6%), abnormalities of gait and mobility (R26.8, 8%), depressive episode (F32.9, 7.4%), chronic ischaemic heart disease (I25.9, 6.8%) and arthrosis diseases such as gonarthrosis (M17.9, 6.8% and M17.4, 6.2%) coexisted frequently. Urinary tract infections (N39.0, 6.8%) continued to be significant.
In the 90–99 year old group, hypertension was the highest prevalent between all groups and affected 83% of individuals, while respiratory diseases (J44.9, 30.2%), abnormalities of gait and mobility (R26.8, 15.1%), dementia-related disorders (such as mild cognitive disorder; F06.7, 15.1% and other specified mental disorders due to brain damage and dysfunction and to physical disease; F06.8, 7.5%), depression (F32.9, 13.2%), and glaucoma (H40.9, 11.3%) were also prominent, which is a reflecting of frailty and reduced mobility. Finally, in the only one patient with diabetes aged 103 years (male), chronic multimorbidity was universal. Moreover, hypertension, cardiovascular diseases, gastritis, and dermatological conditions were documented, showing the persistence and accumulation of both metabolic and systemic diseases into extreme old age.
3.3.2 Age-Related Comorbidity Profiles in Females Patients with Diabetes
In the female group, we observed a 9-year-old girl with type 2 diabetes. We did not observe female patients with diabetes in the adolescent group (10 to 19 years old). Among young females with diabetes, the most frequent conditions were gastroenteritis and colitis of unspecified infectious origin (A099, 33.3%) and obesity due to calories excess (E660, 33.3%), highlighting both susceptibility to infections and metabolic complications at early ages. From 50 years old and older, essential hypertension was the leading condition across all groups, with its prevalence demonstrating a consistent upward trend with advancing age. Among adults aged 30–39 years, the leading conditions were essential hypertension (I10.X, 37%) and obesity (E66, 32.6%). Other relevant clinical conditions included dyslipidaemia (E78, 21.7%), COVID-19 (U07.1, 19.6%), screening examination for cervical cancer (Z12.4, 19.6%), and acute pharyngitis (J02.9, 17.4%), reflecting both metabolic and infectious burdens. Urinary tract infections (N39.0, 15.2%) were relatively frequent, reflecting the increased susceptibility to genitourinary infections in this population. Likewise, hypothyroidism (E03.9, 10.9%) appeared as a significant endocrine comorbidity that may further complicate metabolic control and cardiovascular risk. On the other hand, preventive health measures were also evident, as shown by screening for breast cancer (Z12.3, 10.9%), underlining the importance of integrating chronic disease management with cancer prevention strategies in young females with diabetes. In females aged 40–49 years, the predominant conditions were obesity (E66, 32.9%), essential hypertension (I10.X, 32.3%), and dyslipidaemia (E78, 29.2%). These were followed by COVID-19 (U07.1, 18.6%) and screening for cervical cancer (Z12.4, 14.9%). Metabolic disorders such as hypothyroidism (E03.9, 11.2%), together with infectious diseases including gastroenteritis and colitis of unspecified origin (A09.9, 8.7%) and acute pharyngitis (J02.9, 8.7%), were also frequently observed. In addition, for patients aged 50–59 years, the most frequent diagnosis was essential hypertension (I10.X, 47.6%), accompanied by obesity (E66, 34.1%) and dyslipidaemia (E78, 30.5%). Other relevant conditions included COVID-19 (U07.1, 12.9%), hypothyroidism (E03.9, 11.7%), acute pharyngitis (J02.9, 10.4%), urinary tract infections (N39.0, 9.0%), and cervical cancer screening (Z12.4, 8.8%).

In the sexagenarian population, the prevalence of essential hypertension rose sharply (I10.X, 61.4%). This illness was followed by obesity (E66, 27.7%) and dyslipidaemia (E78, 25.8%). Additional frequent conditions included hypothyroidism (E03.9, 14.3%), venous insufficiency (I87.2, 9.3%), urinary tract infections (N39.0, 7.9%), and cervical cancer screening (Z12.4, 7%), reflecting the growing burden of chronic comorbidities alongside the importance of preventive care in this population.

Among septuagenarian females, hypertension remained the most common diagnosis (I10.X, 73%), followed by obesity (E66, 21.8%), and dyslipidaemia (E78, 18.5%). Other disorders, such as hypothyroidism (E03.9, 12.3%), venous insufficiency (I87.2, 11.4%), chronic kidney disease (N18.9, 9.1%), depressive episode (F32.9, 8.7%), acute pharyngitis (J02.9, 8.3%) and chronic obstructive pulmonary disease (J44.9, 8.3%) were also prominent. In the octogenarian population, hypertension reached a very high prevalence (I10.X, 82.9%), and was the most prevalent disease alongside venous insufficiency (I87.2, 16.6%) and chronic obstructive pulmonary disease (J44.9, 14.4%). Other relevant diseases included depressive episode (F32.9, 11.2%), chronic kidney disease (N18.9, 11.2%), abnormalities of gait and mobility (R26.8, 10.2%), urinary tract infection (N39.0, 9.1%), hypothyroidism (E03.9, 8.6%), and Chronic ischaemic heart disease (I25.9, 8%) indicating the convergence of cardiovascular, respiratory, and mental health issues in advanced age. Finally, among nonagenarian subjects, essential hypertension was overwhelmingly predominant (I10.X, 85.7%). Chronic obstructive pulmonary disease (J44.9, 25.7%) was also frequent, while mental and behavioural disorders such as mild cognitive disorder (F06.7, 20%) and depressive episodes (F32.9, 20%) appeared at high rates. Abnormalities of gait and mobility (R26.8, 20%) and glaucoma (H40.9, 14.3%) were additionally common, underscoring the vulnerability to both chronic and acute conditions in the oldest age groups.

3.3.3 Age-Related Comorbidity Profiles in Males Patients with Diabetes
Among males with diabetes, the distribution of comorbidities varied markedly across age groups, reflecting the epidemiological transition of chronic disease. In adolescents (aged 10–19 years old), obesity (E66) was the most frequent condition, affecting 28.6% of cases. In young adults (aged 20–29 years old), dyslipidemia (E78, 50%) was the most prevalent comorbidity, followed by gastrointestinal infectious disease, specifically gastroenteritis and colitis of unspecified origin (A00.9), obesity (E66), mixed anxiety and depressive disorder (F41.2), diabetic mononeuropathy (G59.0), essential hypertension (I10.x), allergic rhinitis (J30.4), irritable bowel syndrome without diarrhoea (K58.9), orchitis, epididymitis and epididymo-orchitis without abscess (N45.9), prediabetes (R73.0), contact with and exposure to infections with a predominantly sexual mode of transmission, each one which accounted for 25% of diagnoses, suggesting a variability of clinical conditions at this stage of life.

In adults between 30 and 39 years old, the burden of non-communicable diseases became more evident. Essential (primary) hypertension (I10.X) was the most common comorbidity (39.3%), followed by obesity (28.6%), COVID-19 infection (U07.1, 21.4%), dyslipidaemia (E78, 21.4%), and musculoskeletal disorders such as low back pain (M54.5, 14.3%). Similarly, among subjects aged 40–49 years old, hypertension remained the leading condition (33.3%), accompanied by obesity (E66, 38.5%), dyslipidaemia (E78, 31.6%), COVID-19 infection (U07.7, 17.1%), acute pharyngitis (J02.9, 6%), prediabetes (R73.0, 6%), and low back pain (M54.5, 5.1%). Both groups thus showed a convergence of metabolic, infectious, and musculoskeletal disorders. In the 50–59-year-old group, almost half of the patients (48.2%) had essential hypertension, followed by dyslipidaemia (E78, 31.3%), obesity (E66, 17.9%), COVID-19 infection (9.9%), and chronic kidney disease (9.3%). Additionally, other conditions included hyperplasia of prostate (6.7%), neuropathy (such as diabetic mononeuropathy, 4.8%), venous insufficiency (4.8%), and upper respiratory infections (acute pharyngitis, 4.8%).

The prevalence of hypertension rose sharply in the sexagenarian population, affecting 62.4% of the cases. Other frequent conditions included dyslipidaemia (24.7%), obesity (24.5%), hyperplasia of prostate (12.7%), chronic kidney disease (10.8%), chronic venous insufficiency (6.7%), chronic ischaemic heart disease (6.5%), and acute pharyngitis (5.7%). This reflects the accumulation of cardiovascular and renal complications with advanced age. Other recorded codes included preventive outpatient consultations, such as routine dental examinations (4.7%), as well as convalescence following surgery (4.7%). In the septuagenarian population, hypertension reached 68.6%, followed by hyperplasia of prostate (20.6%), dyslipidaemia (18.9%), obesity (15%), and chronic kidney disease (10.5%). Cardiovascular comorbidities (including hypertensive heart disease without heart failure [I11.9, 7.9%], and chronic ischaemic heart disease [7.6%]) and vascular diseases like venous insufficiency (6.5%) were also prevalent, as were chronic respiratory conditions such as chronic obstructive pulmonary disease (5.4%), acute pharyngitis (5.1%) and malignant neoplasm of prostate (4.8%). In the octogenarian subjects, hypertension remained the dominant comorbidity (77.5%), accompanied by prostatic disease (21%), dyslipidaemia (15.9%), chronic obstructive pulmonary disease (11.6%), chronic kidney disease (10.1%), venous insufficiency (8.7%), glaucoma (5.8%), and osteoarthritic conditions (gonarthrosis, 5.8%), indicating progressive multi-morbidity.

Among nonagenarians, the prevalence of hypertension reached 77.8%. Chronic obstructive pulmonary disease affected 38.9%, while malignant neoplasm of prostate, Parkinson’s disease, sleep disorders, chronic kidney disease, and hyperplasia of prostate each occurred in 16.7%. Additional diagnoses included thrombocytopenia (11.1%) and mixed anxiety and depressive disorder (11.1%), suggesting a diverse but concentrated burden of chronic and degenerative conditions. In the only centenarian patient, we observed six comorbidities, including herpes-viral vesicular dermatitis, cardiovascular diseases, chronic gastritis, and seborrhoeic keratosis, reflecting the heterogeneity of comorbidities at extreme ages.

3.6 Discussion.

It is well established that, among patients with diabetes, the prevalence of comorbidities increases significantly with age, with older individuals experiencing a higher burden of associated conditions (Orlando, et al., 2020; Pearson-Stuttard, et al., 2022). The most common comorbidities found in this populations are hypertension, hyperlipidaemia, chronic kidney disease, obesity, and cardiovascular diseases (Yen, et al., 2023; Lou, et al., 2024),similarly to our findings. However, in our study population, the results describe a trajectory of multimorbidity that begins early in life and intensifies with age, with consistent sex-related differences. In Italy, the prevalence of type 2 diabetes (T2D) was estimated at 6.2% of the general population in 2018, with approximately 67% of cases occurring in individuals aged ≥65 years (ARNO Diabetes Observatory, 2019; Orlando et al., 2020). Similarly, Sudan reported a prevalence of diabetes of 7.7% in 2015 (Abdelfatah & Mohieldin, 2017). In contrast, Mexico reported a markedly higher overall prevalence of diabetes in 2022, reaching 18.3% (12.6% diagnosed and 5.8% undiagnosed), along with a 22.1% prevalence of prediabetes among adults aged ≥20 years (Basto-Abreu et al., 2023). In Mexico its rises substantially with age, from 6.1% among those aged 20–39 to 22.5% in the 40–59-year-old group, and up to 37% in individuals aged ≥60 years. 

In our study, the overall prevalence was consistently lower than the national figures, reaching 3.08% in individuals aged 20–39 years, 18.11% in the 40–59-year-old group, and 31.98% in those aged ≥60 years. Although the absolute values differ, both datasets reveal the same upward trajectory with advancing age. When stratified by sex, additional contrasts are evident. Among younger adults (20–39 years), the gap was larger in females (2.88% vs. 6.1%) than in males (3.49% vs. 6.1%). In the 40–59-year-old group, females again showed lower prevalence (16.31% vs. 22.5%), while males displayed almost identical estimates to the national level (21.88% vs. 22.5%). Among the elderly population (≥60 years), the disparity remained, though the gap was narrower in males (34.64% vs. 37.0%) compared with females (30.27% vs. 37.0%). Additionally, our data differ from sex distribution reported in a similar study of diabetes patients attending outpatient clinics in Abuja Metropolis, Federal Capital Territory, in Nigeria, where 52% of patients were male and 48% were female (Wakili, et al., 2019). These findings underscore the importance of incorporating sex-specific perspectives in epidemiological surveillance and in the development of public health policies aimed at reducing the differential burden of disease.

In comparison with the Global Burden of Disease Study 2021 (GBD 2021), our overall prevalence of diabetes (19.85%; 22.17% in males and 18.48% in females) was markedly higher than the global age-standardised prevalence of 6.1% (6.5% in males and 5.8% in females) and above most regional estimates, including eastern sub-Saharan Africa (2.9%), North Africa and the Middle East (9.3%), and Oceania (12.3%), as well as the majority of country-specific rates in these regions (Global Burden of Disease Study 2021, GBD-2021, 2023). The total diabetes prevalence observed in our population was higher than the age-standardised estimates reported for several countries, including Iraq (15.3%; 14.3–16.2), Kuwait (15.2%; 14.1–16.3), Qatar (15.1%; 14.0–16.2), Bahrain (15.0%; 14.1–15.8), Afghanistan (14.6%; 13.5–15.5), Morocco (13.8%; 12.7–14.7), Jordan (13.5%; 12.6–14.5), Saudi Arabia (11.3%; 10.6–12.0), Lebanon (11.1%; 10.3–11.8), Libya (10.6%; 9.9–11.6), and Algeria (10.0%; 9.3–10.7). However, it remained lower than the high prevalence reported in the Marshall Islands (22.2%; 20.7–23.9) and American Samoa (21.4%; 19.9–22.7) (GBD-2021, 2023). Furthermore, the global age-standardised total prevalence of diabetes was higher in males than in females, with a male-to-female sex ratio of 1.14 (1.13–1.15). In our study population, this difference was even more evident, with a male-to-female ratio of 1.2, reflecting a slightly stronger male predominance than observed globally. Furthermore, the age-specific prevalence of diabetes in the GBD Study 2021 reached a peak of 24.4% among individuals aged 75–79 years. The highest regional prevalence was observed in North Africa and the Middle East at 39.4% (36.3–42.3), while the lowest was found in Central Europe, Eastern Europe, and Central Asia at 19.8% (18.3–21.6). Oceania recorded the highest regional prevalence worldwide at 43.0% (40.7–45.9), with Qatar reaching an extreme prevalence of 76.1% (73.1–79.5) in the same age group. In comparison, the prevalence in our population is 36.3%, which substantially exceeds the global average, aligns with regions having the highest prevalence, yet remains well below the extreme case seen in Qatar. This underscores a significant local burden of diabetes among older adults, emphasising the urgent need for effective prevention, early detection, and comprehensive management strategies to reduce complications and healthcare demands.

Regarding to aged-specific group and comorbidities, in adolescence, obesity is representing a metabolic inflection point. This finding is consistent with international reports linking early adiposity to increased risk of type 2 diabetes and lifelong cardiometabolic burden (Kumaran, et al., 2017; Drozdz, et al., 2021). At this stage, we also observe a background of infectious conditions (e.g., gastroenteritis, pharyngitis), which suggests an immunometabolism vulnerability even before adulthood.

In early adulthood (20–39 years old), a cardiometabolic triad—essential hypertension, dyslipidaemia, and obesity—becomes evident (Mezhal, et al., 2023, Mezhal, et al., 2025), coexisting with a persisting burden of respiratory and urinary tract infections. Among young females, hypothyroidism and urinary tract infections are relatively more frequent, whereas men show a clearer profile of dyslipidaemia and musculoskeletal disorders (e.g., low back pain), together with sexual and reproductive health events. It is well known that hypothyroidism increases the risk of developing cardiovascular diseases because of impaired lipid and carbohydrate metabolism (Radchenko, & Kolesnikova, 2021). Moreover, in the Spanish population, patients with subclinical hypothyroidism have an increased prevalence of lipid abnormalities (Gonzalez-Gil & de la Sierra, 2017). Additionally, among females with chronic lower urinary tract symptoms, the prevalence of hypothyroidism was high, affecting more than one-third of the study population—significantly higher than in the general population (Zargham, et al., 2022). Although the severity of voiding symptoms and urge urinary incontinence did not differ between women with and without hypothyroidism, those with hypothyroidism reported less severe storage symptoms but a markedly higher rate of stress urinary incontinence (Zargham, et al., 2022). These findings underscore the importance of assessing thyroid function in women presenting with chronic lower urinary tract symptoms, as thyroid dysfunction may influence the type and distribution of urinary complaints. In females, chronic symptoms are most often associated with conditions such as overactive bladder, stress urinary incontinence, pelvic organ prolapse, bladder pain syndromes (e.g., interstitial cystitis/bladder pain syndrome), and hormonal changes related to menopause, particularly urogenital atrophy. This pattern mirrors findings from North American, European, and Asian cohorts, where men tend to develop atherogenic profiles earlier, while women accumulate greater endocrine and genitourinary morbidity (Kautzky-Willer et al., 2016).

During midlife (40–59 years old), the chronic disease burden consolidates: hypertension and dyslipidaemia increase steadily, and obesity remains highly prevalent. In females, the “triangle” of hypertension–obesity–dyslipidaemia is likely compounded by hypothyroidism (Rizos, et al., 2011; Kautzky-Willer et al., 2016; Gonzalez-Gil & de la Sierra, 2017; Radchenko, & Kolesnikova, 2021). In addition, we observed regular engagement in oncological screening (cervical and breast cancer), reflecting greater contact with preventive services. Males in this age group demonstrate earlier onset of chronic kidney disease (CKD) and increasing prostatic symptoms, together with persistent musculoskeletal and infectious conditions. The concomitance of COVID-19 and other respiratory infections, also observed globally, highlights that susceptibility to infections in patients with diabetes is not exclusive to older age (Chávez-Reyes, et al., 2021; Al-Sayyar, et al., 2022; Liu, et al., 2024).

Within the elderly population (60–79 years old), multimorbidity peaks, with hypertension affecting more than to two-thirds of patients. Dyslipidaemia and obesity remain prevalent, while chronic kidney diseases, chronic venous insufficiency, and chronic obstructive pulmonary disease become increasingly evident. In women, hypothyroidism persists, and depression and chronic back pain rise, whereas in men, benign prostatic hyperplasia, ischaemic heart disease, and more advanced chronic kidney diseases predominate. These sex differentials align with literature showing faster renal decline among men with diabetes (estimated glomerular filtration rate [eGFR] of 2.1 and 2.7 mL/min per 1.73 m2 per year for females and males with diabetes, respectively) (Sheen & Sheu, 2014). Gender differences have been reported in the incidence and prevalence of diabetic kidney disease, in its phenotypic expression and clinical manifestations, as well as in several associated risk factors, with varying impacts between the two sexes (Giandalia, et al., 2021), findings that align with our results. It is now well established that, in patients with diabetes, both albuminuria and eGFR are key determinants in the diagnosis of diabetic kidney disease. Notably, the non-albuminuric phenotype is more commonly observed in females, whereas the albuminuric phenotype predominates in males (Giandalia, et al., 2021). As for progression toward end-stage renal disease, the data indicate a faster progression and overall worse outcomes in females with diabetes, especially those with type 2 diabetes in the late decades of life (Giandalia, et al., 2021). Hormonal factors, particularly oestrogen deficiency, play an important role in explaining these differences (Giandalia, et al., 2021). In addition, the impact of sex chromosomes and the influence of gene–sex interactions with various susceptibility genes appear to depend on, and vary according to, specific gene variants [AGT1R (1166), ACE D/I, CNDP2 (rs7577), CNDP1 (rs2346061, rs12604675), GABRR1 (rs9942471), CETP rs1800775], the type of diabetes, the phenotype of diabetic kidney disease, study design, and sex (Giandalia, et al., 2021). In contrast, females display relatively greater cardiovascular risk (de Ritter, et al., 2020; Kalyani RR, et al., 2023; Yoshida, et al., 2023), possibly reflecting biological as well as healthcare-related disparities.

In advanced age (≥80 years), hypertension becomes nearly universal, and multimorbidity adopts a geriatric profile, with frailty, gait disorders, cognitive decline, depression, and glaucoma superimposed on cardiometabolic disease. Women show greater functional disability and mobility impairment, whereas men present higher burdens of chronic obstructive pulmonary disease and prostatic disease.

3.5 Limitations and applications.
Cross-sectional studies offer valuable insights into the prevalence and distribution of diabetes and its complications, as well as into sex-related differences within affected populations. Nonetheless, several methodological limitations should be considered. By design, cross-sectional studies capture information at a single point in time, which prevents the establishment of temporal or causal relationships. In addition, clinical heterogeneity across populations, variations in diagnostic criteria, and disparities in access to health care may restrict the generalisability of their findings. Despite these limitations, cross-sectional studies remain a cornerstone of diabetes research. They enable the characterisation of populations, provide an overview of the epidemiological burden of disease, and highlight sex-specific patterns. Such studies are particularly valuable to identify disparities in risk factor profiles, clinical manifestations, and phenotypes between men and women. Their findings can inform the design of longitudinal and interventional studies, guide the development of tailored prevention and management strategies, and support evidence-based health policy and resource allocation.

In addition, cross-sectional studies are of paramount importance in public health and epidemiology because they allow identify health needs and inequalities. In the context of diabetes research, cross-sectional designs contribute to a better understanding of how demographic, socioeconomic, behavioural, and clinical factors interact in shaping the health profile of individuals with diabetes. Likewise, serve as the foundation for generating hypotheses that can subsequently be tested through causal research. Their capacity to reveal clinical heterogeneity, highlight disparities in access to care, and detect underdiagnosed or untreated conditions makes them especially relevant for health systems planning. Furthermore, their findings can inform the allocation of resources, the prioritisation of high-risk groups, and the design of targeted preventive and management strategies.

This study is based on a cross-sectional analysis from a single primary care clinic, which may introduce selection bias and limit the representativeness of population. While the findings may not be fully generalisable to all populations with diabetes, they are likely applicable to similar populations in other emerging economies and communities across Latin America with comparable healthcare access, socioeconomic conditions, and comorbidity profiles.

4. Conclusion.
The female predominance in the 50–79 age groups, with higher prevalence of hypertension, dyslipidaemia, and obesity, is consistent with global evidence that women with diabetes not only survive longer and utilise healthcare services more frequently but also face a disproportionate excess cardiovascular risk relative to men at similar levels of risk factor exposure (Kautzky-Willer et al., 2016). Conversely, men exhibit earlier onset of chronic kidney disease and ischaemic heart disease. Overall, the global profile suggests that women concentrate cardiometabolic risk in midlife, compounded by endocrine comorbidities, while men accumulate renal and cardiovascular damage earlier and more persistently, with additional respiratory and prostatic morbidity in later life. These results support the need for life-course, sex-sensitive, and multidisciplinary approaches to diabetes management.
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