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ABSTRACT

Background: Diabetes mellitus poses a significant public health challenge in aging populations,
particularly in Latin America, where prevalence among older adults exceeds global averages due to
socioeconomic transitions and lifestyle factors. Objective: To determine the prevalence of diabetes
mellitus and its sociodemographic and biochemical associations in Chilean adults aged 60 years and
older using the 2016-2017 Chilean National Health Survey. Methods: Cross-sectional analysis of
2031 participants from the CNHS 2016-2017. Diabetes was defined by self-report or biochemical
criteria (fasting glucose >126 mg/dL or HbAlc >6.5%). Sociodemographics (sex, age, education,
marital status, zone, region) and biochemical markers (glucose, HbAlc, BMI, triglycerides,
cholesterol, metabolic syndrome) were analyzed using descriptive statistics, crosstabs, and t-tests
(p<0.05). Results: Prevalence was 28.1% (n=570), higher in females (30.4%) and regions like
Araucania (36.5%). Significant differences in biochemical markers included glucose (140.6 vs 96.9
mg/dL) and HbAlc (7.4% vs 5.9%) between groups with and without diabetes (p<0.001).
Conclusions: High prevalence and disparities underscore the need for targeted screening and
interventions in Chilean elderly to mitigate metabolic risks and healthcare burdens.

Keywords: Diabetes mellitus, Older adults, Prevalence, Biochemical markers, Sociodemographic
factors, Metabolic syndrome, HbAlc.

INTRODUCTION

Diabetes mellitus, particularly type 2 diabetes, represents a major global public health challenge, with
its prevalence steadily increasing among older adults due to aging populations and lifestyle factors.
In 2022, an estimated 828 million adults worldwide had diabetes, marking a significant rise from
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previous decades, driven by urbanization and sedentary behaviors. High-impact studies highlight that
older adults bear a disproportionate burden, with cognitive and vascular complications exacerbating
morbidity (1, 2).

In Latin America, including Chile, diabetes prevalence has surged, with regional estimates
indicating rates of 10-15% in adults, projected to rise further by 2045 due to socioeconomic
transitions. Chile's adult diabetes prevalence reached 10.8% in 2021, expected to climb to 12.6% by
2045, underscoring the need for targeted interventions in vulnerable groups. Recent analyses from
the Americas show hyperglycemia affecting over 20% of older populations, linked to inadequate
screening and management (3, 4).

Among Chilean older adults (aged 60 and above), diabetes prevalence is notably high,
ranging from 10-28% based on national surveys, with socioeconomic inequalities amplifying risks in
lower-education groups. The 2016-2017 Chilean National Health Survey (CNHS) revealed a 10%
prevalence of mild cognitive impairment in this age group, often co-occurring with diabetes and low
physical activity. Frailty, prevalent at 11.8% in adults over 40, further complicates diabetes
management in the elderly, with higher rates in women and those over 80 (5-7).

Complications such as peripheral circulatory issues and ketoacidosis drive hospitalizations in
Chilean diabetic patients, with a 4-year analysis (2019-2022) showing a tripling of admissions,
primarily among those aged 65 and older. Vascular complications account for over 70% of hospital
stays, with trends indicating a 2-3% annual increase in length of stay for older adults. Cognitive
impairment, affecting up to 44% of diabetic elderly globally, is linked to diabetes duration in Chilean
cohorts, exacerbating healthcare burdens (8, 9).

Gender disparities are evident, with higher diabetes prevalence and complications in Chilean
women over 60, potentially due to hormonal factors and delayed diagnosis. Hospitalization rates for
men increased more rapidly (from 8.6% to 20.2%) than for women, highlighting sex-specific trends
in disease progression. Regional variations in Chile show higher prevalence in urban areas like
Metropolitana (up to 36%), tied to lifestyle and access issues (5, 10).

Physical inactivity exacerbates diabetes risks in Chilean elderly, with low activity levels
associated with a twofold increase in mild cognitive impairment odds. Studies emphasize that
insufficient physical activity, prevalent at 31.5% in adults, contributes to preventable non-
communicable disease cases, including diabetes. Walking pace and activity interventions could
mitigate these risks, as slower paces correlate with higher diabetes incidence in national surveys (6,
11).

Despite advances in healthcare efficiency, gaps in diabetes screening persist in Chile, missing
up to 30% of cases in normal-weight older adults. Policy improvements have reduced some burdens,
but rising hospitalizations indicate unmet needs in primary care for the elderly. This study addresses
these gaps by analyzing national survey data to profile diabetes in Chilean older adults, informing
targeted prevention strategies.

Purposes and Methods
Purposes

The primary purpose of this study was to determine the prevalence of diabetes mellitus in Chilean
adults aged 60 years and older using data from the 2016-2017 CNHS. Secondary purposes included
examining sociodemographic variations in prevalence (by sex, age category, educational level,
marital status, residential zone, and region) and assessing differences in biochemical markers
(glucose, hemoglobin A 1c, body mass index, triglycerides, total cholesterol, and metabolic syndrome)
between individuals with and without diabetes mellitus. This cross-sectional analysis aims to provide
evidence for targeted prevention strategies in this vulnerable population, addressing gaps in local
epidemiology and informing public health policies.

METHODS
This study utilized a cross-sectional design, analyzing data from the CNHS 2016-2017, a nationally
representative household survey conducted by the Chilean Ministry of Health. The CNHS employed
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a stratified multistage probability sampling approach to ensure representativeness across urban and
rural areas in all 15 Chilean regions. The sample included 6,233 non-institutionalized individuals
aged 15 years and older, with a response rate of 67% and no replacements for refusals. For this
analysis, we focused on the subsample of adults aged 60 years and older (n = 2,031), representing
approximately 16.2% of the Chilean population in this age group based on the 2017 census.

Data collection occurred between August 2016 and March 2017 through two home visits.
During the first visit, trained lay interviewers administered questionnaires using electronic devices to
capture self-reported sociodemographic data (age, sex, educational level, marital status, residential
zone, and region) and health-related information. The second visit, conducted by certified nurses,
involved anthropometric measurements, additional questionnaires, and biological sampling,
completed for 89% of participants. Anthropometric data, including weight (measured to the nearest
0.1 kg using calibrated digital scales) and height (measured to the nearest 0.1 cm using portable
stadiometers), were used to calculate body mass index (BMI = weight [kg] / height [m?]). Physical
activity levels were assessed using the Global Physical Activity Questionnaire (GPAQ), which
quantifies moderate-to-vigorous activity in work, transport, and leisure domains via self-report, with
total metabolic equivalents (METs) categorized as low, moderate, or high.

Biochemical measurements were derived from blood samples collected during the second
visit. Participants were instructed to fast for at least 9 hours prior to sampling to ensure accuracy for
glucose and lipid profiles. Blood was drawn via venipuncture by trained nurses using standard aseptic
techniques, with samples immediately centrifuged and aliquoted to separate serum and plasma.
Samples were transported under controlled temperature conditions (2-8°C for serum/plasma) to a
central laboratory (Pontificia Universidad Catdlica de Chile's clinical laboratory or equivalent
accredited facility) for analysis within 24-48 hours.

Glucose levels were measured in fasting plasma using an enzymatic colorimetric method
(hexokinase or glucose oxidase-peroxidase), typically on automated analyzers like the Cobas 8000
series (Roche Diagnostics), with reference ranges of 70-99 mg/dL for normoglycemia and >126
mg/dL for diabetes diagnosis. Hemoglobin Alc (HbAlc) was quantified using high-performance
liquid chromatography (HPLC) or immunoturbidimetric assays on certified instruments (e.g., Bio-
Rad D-10 or Tosoh G8), standardized to the National Glycohemoglobin Standardization Program
(NGSP), with values >6.5% indicating diabetes.

Triglycerides and total cholesterol were assayed using enzymatic colorimetric methods
(glycerol phosphate oxidase for triglycerides; cholesterol oxidase-peroxidase for cholesterol) on the
same automated platforms, with fasting required. Metabolic syndrome was defined based on
harmonized criteria, incorporating waist circumference (measured with non-elastic tape at the
midpoint between the lower rib and iliac crest), blood pressure (measured twice with calibrated
sphygmomanometers after 5 minutes rest), and the aforementioned biochemical markers.

Diabetes mellitus status was determined using a combination of self-reported diagnosis and
biochemical criteria (fasting plasma glucose >126 mg/dL or HbAlc >6.5%). Cognitive impairment,
as a covariate in exploratory analyses, was assessed using the Mini-Mental State Examination
(MMSE) for orientation, memory, and attention (score range 0-30, with <24 indicating impairment)
and the Pfeffer Functional Activities Questionnaire for functional dependency. Data quality was
ensured through field supervision, double data entry, and validation checks. Statistical analyses were
performed using Python (pandas for data management, scipy for t-tests, and statsmodels for logistic
regression), with p < 0.05 considered significant. Missing data were handled via listwise deletion,
and weights were applied to account for complex survey design.

STUDY SECTION

The study population comprised Chilean adults aged 60 years and older from the CNHS 2016-2017,
reflecting a nationally representative cohort of non-institutionalized individuals. This age group was
selected due to its high vulnerability to diabetes and related complications, as evidenced by prior
national surveys showing prevalence rates up to 28%. Inclusion criteria were complete data on
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diabetes status, sociodemographics, and biochemical markers; exclusion criteria included suspected
dementia (based on MMSE scores <10 or Pfeffer scores >5) to minimize recall bias in self-reported
variables.

Study procedures followed ethical guidelines, with CNHS approved by the Pontificia Universidad
Catolica de Chile's Ethics Committee. Informed consent was obtained from all participants. The
survey's multistage sampling ensured coverage of diverse socioeconomic strata, with oversampling
in rural areas and older age groups to enhance precision. Biological sampling achieved high
participation (5,520 of 6,233 total ENS participants), allowing robust biochemical profiling. Key
variables included diabetes as the outcome (binary: present/absent) and predictors such as age
categories (60-69, 70-79, >80), sex (male/female), educational level (low/medium/high based on
years of study), marital status (unmarried/married), residential zone (rural/urban), and region (1-15).
Biochemical markers were treated as continuous for means comparisons and categorical for
thresholds (e.g., glucose >126 mg/dL).

This section outlines the operational framework, emphasizing the CNHS role in generating high-
quality, population-level data for epidemiological research on aging and chronic diseases in Chile.

RESULTS

The sample consisted of 2031 participants, with a mean age of 71 years (standard deviation = § years)
and a predominance of females (64%). The overall prevalence of diabetes mellitus was 28.1% (n =
570). The following sections present descriptive and comparative findings, organized by
sociodemographic characteristics and biochemical markers. All differences between groups with and
without diabetes mellitus were statistically significant (p < 0.001, independent samples t-test).

Table 1. Prevalence of Diabetes Mellitus by Sociodemographic Characteristics

Characteristic Category Without Diabetes With
Mellitus (%) Diabetes
Mellitus (%)
Sex Male 76.0 24.0
Female 69.6 30.4
Age Category (years) 60-69 72.8 27.2
70-79 70.9 29.1
>80 71.4 28.6
Educational Level Low 71.2 28.8
Category
Medium 70.5 29.5
High 72.1 27.9
Marital Status Single/Divorced/Widowed  83.7 16.3
Married/Partnered 83.5 16.5
Residential Zone Rural 70.2 29.8
Urban 71.5 28.5

Footnote: Data from the National Health Survey 50+ (n = 2031). Percentages are row-normalized.
Educational level based on categorical variable (1 = low, 2 = medium, 3 = high); marital status
dichotomized (0 = unmarried, 1 = married/partnered, with n = 471 non-missing). Chi-square tests for
associations (p < 0.05). Source: Authors' elaboration using pandas.

Prevalence of diabetes mellitus was higher among females (30.4%) compared to males (24.0%),
consistent with established patterns related to hormonal and obesity-related risk factors in this
demographic. No substantial differences were observed across age categories, with stable prevalence
rates of approximately 28-29%, indicating a uniform cumulative effect of aging. Educational level
showed minimal variation, though a slight inverse trend was noted (higher education marginally
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protective). Marital status exhibited low prevalence overall, potentially due to data sparsity.
Residential zone differences were modest, with a slight elevation in rural areas (29.8%), possibly
linked to disparities in healthcare access.

Table 2. Prevalence of Diabetes Mellitus by Region

Region Description (Approximate) With Diabetes Mellitus (%)

1 Arica y Parinacota 33.8
2 Tarapaca 20.4
3 Antofagasta 34.7
4 Atacama 24.4
5 Coquimbo 33.0
6 Valparaiso 25.6
7 Metropolitana de Santiago 24.8
8 O'Higgins 25.3
9 Maule 323
10 Nuble 34.6
11 Biobio 28.4
12 Araucania 36.5
13 Los Rios 27.8
14 Los Lagos 17.9
15 Aysén 23.8

Footnote: All 15 regions included (n > 50 per region where available; total n = 2031). Percentages
row-normalized. Geographic variation reflects urban-industrial influences (e.g., higher in
central/southern regions). Chi-square test for regional differences (p < 0.001). Source: National
Health Survey 50+.

Geographic variation in prevalence was evident, with elevated rates in central and northern regions
such as Araucania (36.5%) and Antofagasta (34.7%), potentially attributable to socioeconomic and
environmental factors including sedentary lifestyles and dietary patterns in urban-industrial areas.
Southern regions like Aysén showed lower prevalence (23.8%), aligning with rural demographics.

Table 3. Biochemical Markers by Diabetes Mellitus Status

Variable Mean Without Diabetes Mean With Diabetes p-
Mellitus Mellitus value
Glucose (mg/dL) 96.9 140.6 <0.001
Hemoglobin Alc (%) 5.9 7.4 <0.001
Body Mass Index (kg/m?) 28.7 30.6 <0.001
Triglycerides (mg/dL) 140.3 165.7 <0.001
Total Cholesterol (mg/dL) 187.5 174.1 <0.001
?gféizf;cces)yndmme 52.8 86.5 <0.001

Footnote: Means + standard deviation; sample sizes vary by variable (e.g., hemoglobin Alc, n =
849). Independent samples t-test. Metabolic syndrome dichotomized (0 = absent, 1 =present). Source:
National Health Survey 50+.

Individuals with diabetes mellitus exhibited significant alterations across all biochemical markers,
underscoring the role of central obesity (mean difference in body mass index = 1.9 kg/m?) and
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dyslipidemia as key comorbidities. Notably, lower total cholesterol in the diabetes mellitus group may
reflect treatment effects or selection bias in the sample.

Figure 1. Distributions and Comparisons of Key Biochemical Markers by Diabetes Mellitus Status
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Panel A: Histogram of hemoglobin Alc, illustrating a peak at 5—6% for individuals without diabetes
mellitus and a rightward shift beyond 7% for those with diabetes mellitus. Panel B: Boxplot of glucose
levels by sex and diabetes mellitus status, with elevated medians in females with diabetes mellitus.
Panel C: Boxplot of body mass index by diabetes mellitus status, highlighting outliers in the obesity
range for the diabetes mellitus group.)
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Figure 1 depicts the distributions: the histogram of hemoglobin Alc highlights a clear diagnostic
threshold (>6.5%), whereas the boxplots demonstrate variability in glucose (greater in females with
diabetes mellitus) and body mass index (higher median in diabetes mellitus).

CONCLUSION

The findings from this cross-sectional analysis of the 2016-2017 CNHS underscore a high prevalence
of diabetes mellitus (28.1%) among Chilean adults aged 60 years and older, with notable
sociodemographic variations and significant differences in biochemical markers. This prevalence
exceeds global estimates for similar age groups (17-20%) and highlights the urgent need for enhanced
screening and management strategies in this population. Gender disparities, with higher rates in
females, and regional variations, particularly in urban-central areas, emphasize the role of
socioeconomic and environmental factors in diabetes etiology. Biochemical profiles reveal marked
elevations in glucose, HbAlc, triglycerides, and metabolic syndrome among those with diabetes,
reinforcing the link between metabolic dysregulation and disease progression.

These results align with prior studies showing associations between low physical activity and
cognitive impairment in Chilean elderly, where insufficient activity doubles mild cognitive
impairment risk. Interventions promoting moderate physical activity could mitigate these burdens, as
evidenced by slower walking paces correlating with higher diabetes incidence. Policy implications
include prioritizing primary care resources for rural and low-education groups, where access gaps
exacerbate complications. Future research should incorporate longitudinal designs to track conversion
from prediabetes to diabetes and evaluate intervention efficacy.

In summary, this study provides critical epidemiological insights into diabetes in Chilean older adults,
advocating for multifaceted public health approaches to reduce morbidity and healthcare costs.

DISCUSSION

WWW.DIABETICSTUDIES.ORG 42


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. 32025

The prevalence of diabetes mellitus in this nationally representative cohort of Chilean adults aged
>60 years was 28.1%, exceeding global estimates for the same age group (17-20%) and consistent
with regional data from Latin America, where rates in elderly populations often range between 25%
and 30% (11). Recent analyses indicate that the age-standardized prevalence of diabetes in Latin
America is increasing: in 2021, Mexico reported a prevalence of 16.8% among adults aged 20-79
years, with projections rising to 18.3% by 2030 (12). In Brazil, prevalence among adults over 25 years
rose from 10.8% in 2006 to 13.7% in 2020, with modelled forecasts suggesting prevalence could
approach 27.0% by 2036 under current trends (13). These findings reinforce that Chile may share
similar epidemiological trajectories driven by rapid urbanization, shifts towards processed and
energy-dense diets, and accelerated population aging.

Significant regional heterogeneity was observed, with Araucania (36.5%) and Antofagasta
(34.7%) showing the highest prevalence rates 10-12 percentage points above the national mean. These
findings may reflect a combination of environmental exposures, higher obesity prevalence, and
healthcare access barriers in these regions. A geospatial study conducted in Chile linked diabetes
prevalence clusters to areas of higher air pollution and lower healthcare density (10). Conversely,
Aysén (23.8%) reported the lowest prevalence, consistent with rural demographics and potentially
greater levels of occupational physical activity.

Women showed a higher prevalence (30.4%) compared with men (24.0%), which may be
related to postmenopausal hormonal changes and higher obesity rates. However, hospitalization data
indicate that men experienced a sharper rise in admissions between 2019 and 2022 (from 12.1 to 35.7
per 100,000), while women had a smaller relative increase (from 10.4 to 19.8 per 100,000) (8). This
suggests that although women have higher prevalence, men might experience more severe
complications requiring hospitalization. Sex-specific risk profiling and targeted screening could
therefore improve early detection and outcomes.

A modest inverse association was found between educational level and diabetes prevalence,
with low education groups reaching 28.8% compared with 27.9% among those with higher education.
Frailty studies in Chile indicate that individuals with low educational attainment have a 20-30%
increased risk of multimorbidity and functional decline (7). This suggests that cumulative
disadvantage, including limited health literacy and reduced healthcare utilization, plays a role in
disease development, emphasizing the importance of health education campaigns tailored for lower
socioeconomic strata.

Biochemical analyses revealed marked differences between groups, with mean fasting
glucose at 140.6 mg/dL in the diabetes group versus 96.9 mg/dL in non-diabetic participants, and
HbAlc averaging 7.4% versus 5.9%, respectively. Metabolic syndrome was present in 86.5% of
participants with diabetes, confirming its role as a clustering phenotype of cardiometabolic risk
factors. These findings are consistent with international studies where metabolic syndrome
prevalence exceeds 80% in diabetic older adults (5). Lower total cholesterol levels observed in the
diabetes group (174.1 mg/dL) likely reflect widespread statin therapy and secondary prevention
efforts.

Diabetes-related hospitalizations tripled over the past four years, with vascular complications
accounting for over 70% of admissions and an annual increase in length of stay of 2-3% among older
adults (8). These data point to persistent gaps in glycemic control and secondary prevention.
Furthermore, studies indicate that up to 30% of diabetes cases in normal-weight older adults remain
undiagnosed, highlighting the limitations of BMI-based screening and the need for opportunistic
testing using HbA 1c or fasting glucose (3).

The findings emphasize the necessity for multifaceted interventions, including early
screening, structured lifestyle programs, and integrated management of cardiometabolic risk factors.
Chilean trials have shown that structured physical activity interventions can reduce HbAlc by 0.6%
and improve functional capacity in older adults over a 12-week period (6). Community-based
interventions combining dietary counseling, education, and supervised exercise have been associated
with a 15-20% reduction in diabetes incidence at 12-24 months follow-up.
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Future studies should prioritize longitudinal designs to monitor the transition from
prediabetes to overt diabetes, as well as the long-term effects of interventions. Incorporating machine
learning approaches to analyze biochemical and sociodemographic predictors could enhance risk
stratification and personalized prevention. Linking CNHS follow-up waves with national hospital
discharge databases would allow a deeper understanding of complication trajectories, optimize
healthcare planning, and reduce costs associated with diabetes in Chile’s aging population.
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