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Abstract

Background: Diabetes among adults is becoming a major public health crisis in the United States.
Numerous authors have documented the rising prevalence of diabetes, with notable variations found
within the United States at the census level, state, and county levels. Yet, there is a need to understand
whether diabetes prevalence varies between urban centers within a particular state. Methods: This
ecological study provides a longitudinal investigation of the prevalence of adult diabetes across five
major metropolitan urban areas in Texas (Austin, Dallas, Fort Worth, Houston, and San Antonio)
from 2011 to 2023. By utilizing data from the Behavioral Risk Factor Surveillance System (BRFSS) and
statistical testing, we evaluate both the temporal trajectory and city-level geographic disparities of
diabetes prevalence. Findings: Upon aggregating all five urban centers, the findings demonstrate a
significant statewide increase ($=0.12, P=0.026) in diabetes prevalence over the thirteen-year study
period. Furthermore, profound regional variations were observed, with San Antonio having a
significantly (P<0.05) higher prevalence than Austin, Dallas, and Fort Worth, with the San Antonio
area exhibiting the highest mean prevalence at 12.1% and the Austin area maintaining the lowest at
9%. Interpretation: This research emphasizes the necessity for synchronized public health policies that
account for localized contexts while addressing the broader metabolic crisis facing the Texas urban
corridor.

Keywords: diabetes; Texas; trend; regional variation

Research in Context
Evidence Before This Study

Previous studies have documented the rising prevalence of diabetes in the United States, with
clear geographic variations at national, state, and county levels. Research focusing on Texas has
identified specific “hotspots” of high prevalence, particularly along the South Texas border and in
East Texas, where socioeconomic deprivation and limited healthcare access exacerbate metabolic risk.
Urban studies have suggested that disparities exist within metropolitan areas, with ethnic minorities
and low-income populations disproportionately affected. However, a systematic, longitudinal
comparison of adult diabetes prevalence across multiple major metropolitan areas within Texas had
not been conducted.

Added Value of This Study

This study provides a thirteen-year longitudinal assessment of adult diabetes prevalence across
five major Texas metropolitan areas (Austin, Dallas, Fort Worth, Houston, and San Antonio) from
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2011 to 2023. By leveraging BRFSS data, we quantified both statewide trends and intra-state urban
disparities. Our analysis revealed a significant overall increase in diabetes prevalence of 1.2% per
decade while highlighting substantial regional variation, with San Antonio exhibiting the highest
mean prevalence and Austin with the lowest diabetes prevalence. These findings clarify the urban
gradients of diabetes burden in Texas and provide city-level evidence that can guide targeted public
health interventions.

Implications of All the Available Evidence

The findings underscore that urban diabetes prevalence in Texas is increasing statewide, yet the
burden is unevenly distributed. San Antonio and Houston represent metropolitan areas with the
highest prevalence, necessitating prioritized allocation of clinical and preventative resources, while
Austin and Dallas, despite lower current rates, require proactive measures to prevent convergence
with higher-burden cities. Our study highlights the importance of synchronized, statewide public
health strategies that account for local urban disparities to address the broader metabolic crisis in
Texas. These results provide an evidence-based foundation for policymakers to develop
geographically targeted interventions, such as community-level nutritional programs, physical
activity infrastructure, and healthcare accessibility initiatives.

Introduction

The adult prevalence of diabetes has reached critical levels in the United States, posing a
significant threat to both individual health outcomes and the economic stability of the healthcare
system. Within this national context, Texas serves as a focal point for the epidemic due to its large,
diverse population and unique geographic health disparities, with rising concerns for metabolic risk
factors [1]. Research has consistently shown that the burden of chronic disease is not distributed
equally across the state, as variations in urban infrastructure, food environments, and access to
preventative care create distinct regional health profiles [2]. The past two decades represent a
timeframe of immense demographic and economic growth for the state of Texas [3], yet this
prosperity has been accompanied by a persistent rise in metabolic disorders. Understanding the
nuances of these trends within major metropolitan urban areas is essential for developing targeted
interventions and public health strategies.

Recent literature specifically focusing on Texas underscores a troubling trajectory in both urban
and rural contexts. Studies examining Texas county-level data have identified “hotspots” of diabetes
prevalence, particularly along the Texas-Mexico border and within areas of East Texas, where
socioeconomic deprivation and limited healthcare infrastructure exacerbate metabolic risks [4]. The
researchers found that in this South Texas border community, the prevalence of diabetes was a
staggering 28%, but nearly half of those cases were undiagnosed [4]. Furthermore, research focusing
on the Texas areas anchored by Houston, Dallas-Fort Worth, and San Antonio, suggests that while
these areas lead the state in economic output, they also face significant internal disparities. For
instance, studies have shown that despite regional growth, ethnic minorities in Texas urban centers
continue to experience a disproportionately high age-adjusted prevalence of diabetes, often linked to
neighborhood-level social determinants such as food desertification and lack of green space for
physical activity [5,6].

The importance of analyzing metropolitan regions specifically lies in their role as hubs for both
resource concentration and significant health inequities. While cities like Austin have gained a
national reputation for health-conscious lifestyles and high socioeconomic status, other regions like
San Antonio continue to grapple with high rates of obesity and limited access to affordable, nutritious
food [7,8]. Previous longitudinal studies have indicated that while national trends are upward, the
slope of these increases can vary significantly based on local policy and community-level factors [4].
At the county level, longitudinal trends in Texas have shown that rural-urban divides are shifting;
while rural counties historically held higher rates, the rapid urbanization of counties has led to a
surge in diagnosed cases that mirrors or exceeds rural growth [9]. This paper aims to quantify these
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variations by examining thirteen years of annual data to determine the gap in diabetes prevalence
between five urban Texas metropolitan area that transcends local regional boundaries.

By identifying which regions are most at risk and characterizing the pace of diabetes growth,
this study provides empirical evidence for state legislators and health departments to prioritize
resource allocation. We hypothesis, that there is a significant difference in diabetes prevalence
between the five major Texas metropolitan areas.

Methods

This population-based study utilizes open access adult (218+ years old) diabetes prevalence data
from the Behavioral Risk Factor Surveillance System (BRESS) throughout the period of 2011 to 2023.
BRESS is the nation’s premier system of health-related telephone surveys that collect state data about
US residents regarding their health-related risk behaviors, chronic health conditions, and use of
preventive services [10]. The BRESS also collected health outcomes data from few metropolitan areas
across the US.

This study involved annual adult diabetes prevalence data for five urban metropolitan areas in
Texas from 2011-2023. The five urban cities include Austin, Dallas, Fort Worth, Houston, and San
Antonio. Within these five cities, the areas include as follows: Austin (Round Rock area), Dallas
(Plano-Irving area), Fort Worth (Arlington area), Houston (The Woodlands-Sugar Land area), and
San Antonio (New Braunfels area). Within these five areas, the survey asked the question, “have you
ever been told by a doctor that you have diabetes?”. This study used responses of “Yes” to the
question above, hence indicating that the adult has diabetes. Throughout the study period, a total of
10,598 adults as an aggregate of all five areas, responded “Yes” to having diabetes.

We used a One-Way Analysis of Variance (ANOVA) to determine if the mean diabetes
prevalence rates differed significantly across the geographic urban areas. To ensure the validity of
the ANOVA results, Bartlett’s test for equal variances was conducted to confirm that the variance of
diabetes prevalence was consistent across all five regions, thereby satisfying the homoscedasticity
assumption required for parametric testing. Then a simple linear regression was first employed to
estimate the overall statewide trend, using the year as the primary independent variable. To delve
deeper into regional differences in the rate of change, a linear interaction model was constructed. This
model utilized an interaction term between the metropolitan area (coded as a categorical factor) and
the year (treated as a continuous variable).

Finally, to clarify the specific nature of the regional disparities identified in the ANOVA, post-
hoc pairwise comparisons were performed. Tukey’s Honestly Significant Difference (HSD) test was
selected for this purpose because it provides a conservative adjustment for multiple comparisons,
reducing the likelihood of committing a Type I error [11]. This allowed us to pinpoint exactly which
urban city pairs exhibited statistically significant differences in their health profiles. All statistical
tests were conducted at a 95% confidence interval, with p-values less than 0.05 considered statistically
significant. All figures and data analyses were conducted using STATA (version 15) and Microsoft
Excel (version 2020).

Results

The statistical results offer a compelling view of the diabetes crisis in urban Texas, beginning
with the confirmation of significant geographic variations. The ANOVA produced results, indicating
that the differences in diabetes prevalence between the five metropolitan areas are highly significant
(P<0.001). The descriptive summary reveals a hierarchy of health outcomes: the San Antonio region
reported the highest mean prevalence at 12.1%, followed by Houston at 11.2%, Fort Worth at 10.6%,
Dallas at 9.8%, and Austin at 9.0% (Figure 1). Bartlett’s test for equal variances resulted in a chi-
squared value of 4.60 (P=0.33), which supports the use of ANOVA by confirming that the spread of
data within each region is statistically similar. The time series by urban metropolitan regions are
shown in Figure 2.
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Figure 1. Boxplot distribution of diabetes for five urban areas in Texas from 2011-2023.
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Figure 2. Time series of diabetes prevalence for five urban areas in Texas from 2011-2023.

Regarding the temporal change over the thirteen-year period, the simple linear regression model
confirmed a significant upward trend for the state. The coefficient for the year variable was 0.12
(P=0.026), suggesting that on average, diabetes prevalence in these metropolitan areas increased by
approximately 1.2% every decade. When the interaction model was applied to see if these trends
differed by city, the model fit showed a high variance (R?>=0.46, P<0.001). We also found that while
the starting points for these cities are different, they are all rising at a statistically similar rate.

At an area-wise comparison, San Antonio showed a significantly higher prevalence when
compared to Austin (difference = 3.05, 95% CI 1.62 to 4.49, P<0.001), summarized in Table 1. Austin
had significantly lower diabetes prevalence than Houston (difference = 2.15, 95% CI 0.72-3.59,
P<0.001) and Fort Worth (difference = 1.57, 95% CI 0.13-3.0, P=0.025). However its not significantly
lower in comparison to diabetes in Dallas (difference = 0.78, 95% CI -0.65 to 2.21, P=0.55). Other major
differences occurred between San Antonio vs Dallas (difference=2.28, 95% CI 0.84-3.71, P<0.001) and
San Antonio vs Fort Worth (difference=1.48, 95% CI 0.05-2.92, P=0.039).
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Table 1. Metropolitan area comparison of diabetes prevalence using Tukey tests, 2011-2023.
Area Comparisons Contrast 95% CI P-value ‘
Dallas vs Austin 0.78 -0.65t02.21 0.55
Fort Worth vs Austin 1.57 0.13to0 3.0 0.025
Houston vs Austin 2.15 0.72 to 3.59 0.001
San Antonio vs Austin 3.05 1.62 to 4.49 <0.001
Fort Worth vs Dallas 0.79 -0.64 to 2.23 0.53
Houston vs Dallas 1.38 -0.06 to 2.81 0.066
San Antonio vs Dallas 2.28 0.84 to 3.71 <0.001
Houston vs Fort Worth 0.58 -0.85 to0 2.02 0.78
San Antonio vs Fort Worth 1.48 0.05t0 2.92 0.039

These results highlight a clear geographic urban metropolitan gradient within Texas, where the
southern and coastal metropolitan areas face a higher diabetes burden than the central and northern
inland cities, even as the entire state trends toward higher prevalence.

Discussion

The analysis of diabetes prevalence across Texas metropolitan areas reveals a complex public
health challenge characterized by persistent regional gaps and a steady statewide prevalence
increase. These findings align with broader literature regarding the social determinants of health, as
these metropolitan areas often report higher levels of income inequality and food insecurity
compared to the Austin [12]. San Antonio’s significantly higher prevalence may also be influenced
by cultural and demographic factors unique to South Texas, where higher concentrations of
populations at increased genetic and socioeconomic risk for Type 2 diabetes reside [13,14].

While Austin maintains a lower prevalence than its neighbouring cities, it is not immune to the
statewide upward trend. This suggests that the statewide drivers, likely including an aging
population, rising rates of sedentary behavior, and the ubiquity of high-calorie, low-nutrient food
environments are exerting equal pressure across all Texas urban centers [15]. Consequently, while
San Antonio and Houston require the most immediate and intensive clinical resources, Austin and
Dallas require proactive preventative strategies to ensure their currently lower rates do not
eventually converge with those of the highest-burden cities [16].

Given that the rate of increase is uniform across regions, a state-level policy intervention
targeting food systems and physical activity infrastructure may be more effective than fragmented
city-level programs [17,18]. However, the baseline disparities suggest that resource allocation must
remain disproportionately focused on the San Antonio and Houston regions to address the existing
in those communities [19,20].

Limitations of this research include the reliance on self-reported prevalence data, which often
underestimates the true burden of disease due to undiagnosed cases [21]. Other limitations include a
recall bias, where some older adults with other comorbidities such as dementia may not be able to
remember accurately if the physician has them diagnosed with diabetes. Furthermore, there may be
sex, race, and ethnic differences among these five urban areas, which can imminent diversification in
the results. Future research should incorporate clinical biomarkers, such as HbAlc levels, and
examine the impact of specific municipal health policies enacted during the 2011-2023 period to
determine if any local interventions successfully slowed the trend, even if not reflected in the current
aggregate data.
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