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(p = 0.543) (see Figure 6). Consequently, based on this study we cannot correlate a relationship
between females with T1DM and poor endothelial function health.
Discussion

The control group, those females that do not have T1DM, had insignificantly lower VRI
scores despite having significantly lower hemoglobin A1C percentages. Therefore, based on
having better long-term control of blood sugars naturally, it cannot be concluded that the
endothelial function is better in the nondiabetic individuals compared to the experimental group.
The insulin therapy used by the diabetic participants may provide enough protective effects to
regulate blood flow. There is no significant difference in VRI because of a diagnosis with TIDM
in the experimental group.

While diabetes mellitus has known long-term negative effects on the cardiovascular
system if not managed properly, it is important to recognize that proper adherence to an insulin
treatment regimen even with a significantly higher hemoglobin A1C, can help preserve healthy
endothelium and regulation of blood flow. With a growing number of young females becoming
diagnosed with type I diabetes mellitus, the continuation of this study can impact millions of
women.

Limitations

The small sample size and homogenous subject group may limit these results to a certain
population of young females. The subjects somewhat varied in age, BMI, and ethnicity leading
to differing results in vascular reactivity. Vascular reactivity may have been influenced by the
participant’s medication regimen and diet the day of utilizing the VENDY S-II system. The
inability to directly measure the hemoglobin A1C levels of the control group forced the authors

to rely on the average score for nondiabetic individuals to conclude results.
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Conclusions

With over 585,000 women in the United States having type I diabetes mellitus, more
research is necessary to discover the vast effects of the disease and insulin treatment on
endothelial health (CDC, 2018). The risk for poor endothelial health remains even though there
are more technological advances in diabetes management today such as continuous glucose
monitoring (CGM) systems. However, based on our findings insulin therapy seems to have a
beneficial impact on vascular response and dilation. The exogenous insulin provided by insulin
treatments and CGMs to the diabetic population helps to provide tighter blood glucose
management which increases blood vessel dilation in response to ischemia. The increased
vasodilation can prevent risk factors for cardiovascular disease. Well-maintained insulin therapy
may be a protective factor to preserve functional endothelium in females with TIDM. This
discovery adds beneficial points to the debate of diabetes and endothelial health (Nathan et al,
2014, King, Peacock & Donnelly, 1999).

Future Research

In the future, these results should be replicated, but with revisions to the methodology.
The participants should participate in the study at the same time of day while fasting and use
VENDY S-II on each arm with adequate time between experiments. For the nondiabetic group, it
would be beneficial to determine an exact hemoglobin A1C. This experiment can be altered to
include only diabetic patients utilizing CGMs to study time in range of their target blood glucose
levels for better accuracy in determining endothelial impact. The influence of these factors being
more evenly compared can yield more usable and accurate data. The vascular reactivity index

would continue to be measured with each of these individuals to determine if there is a
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correlation between TI1DM and endothelial function. Lastly, although a homogenous group

allows for easier comparison, a larger, more diverse sample would provide more information.

13



TYPE 1 DIABETES AND ENDOTHELIAL FUNCTION

Table 1.

Participant Demographic Data

Appendix
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Nondiabetics (n = 8) | Diabetics (n = 8) p value Significance
Age (years) 21.13 £ 0.48 21.13 £ 0.51 0.85 Not Significant
(Meant+SEM)
BMI (kg/m?) 21.13 £ 0.87 2433 +1.17 0.45 Not Significant

(Mean+SEM)
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Figure 1. The hemoglobin A1C levels were compared between the nondiabetic and diabetic
female participants. The females with diabetes had a higher hemoglobin A1C than the control
group without diabetes (p < 0.0001). It is important to note that only the diabetic participants
knew their exact hemoglobin A1C level, every individual in the nondiabetic group was given an

A1C of 6% as it is at the high range of the average A1C.
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Figure 2. The systolic blood pressure between the control and experimental groups were
compared. The experimental group had insignificantly higher systolic blood pressure compared

to the control group (p = 0.26).
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Figure 3. The diastolic blood pressure between the control and experimental groups were
compared. The experimental group had insignificantly higher diastolic blood pressure compared

to the control group (p = 0.09).
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Figure 4. The mean blood pressure between the nondiabetic and diabetic female participants

were compared. The diabetic participants had insignificantly higher mean blood pressure (p =

0.26).
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Figure 5. The VENDYS-II system compared the average heart rates (HR) of the diabetic and
nondiabetic participants. There was not a significant difference between the heart rates of the

nondiabetic and diabetic females (p = 0.76).
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Figure 6. The vascular reactivity index (VRI) for the control and experimental group were tested.
The experimental group consisting of the diabetics had insignificantly better VRI scores

compared to the control group (p = 0.543). .
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