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[lustration 3.3: Measurement of Aortic and Femoral Distances for Pulse Wave Velocity.

Note. Adapted from AtCor Medical Pty Ltd. (2000).

Once the 5-minute timer had expired, PWV measurement was started. First, the
researcher used the tonometer to probe the carotid artery site. Once found, the researcher held
the position for a minimum of 20 seconds while the measurement was collected checking the
quality of waveforms (see Illustration 3.4). Then the researcher located the femoral pulse site and
used the same procedure. The software computes the time it takes for the pulse to travel for both
sites using the ECG and tonometer data then automaticity computes pulse wave velocity and the
error associated with the measurement. To ensure accuracy, the researcher took a second PWV
measurement, if the confidence intervals from the 1#and 27 measurement did not overlap, a
third measurement was obtained. The mean of these measurements was used as the participant’s
overall PWV. One participant could not complete the measurement of blood pressure or pulse

wave velocity as the device could not fit due to the thickness of the participant’s arm/leg.
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[llustration 3.4: Proper Measurement for Pulse Wave Velocity.
Note. Adapted from AtCor Medical Pty Ltd. (2000).

Participants were sat at a table with a desktop computer and were fitted with the fNIRS
headband making sure that there is no hair under the sensor array and that the sensor is centered
with the midline of the face. The window blinds were closed, and the lights turned off to reduce
ambient light interference. Next, the researcher adjusted the sensor LED gain to get data in levels

in optimal ranges (Figure 3.5) (Ayaz, 2010).
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[llustration 3.5: fNIRS Data for the 16 Area Sensor Array
Note. Adapted from Ayaz (2000).

Next, the testing procedure was started on the desktop computer. At the beginning of
each task, the researcher verbally explained the task. The neuroimaging procedure was
automated. Once the fNIRS device was turned on, triggers in the Inquisit programming would
signal COBI studio to take baseline and begin recording. The baseline procedure was
programmed using Inquisit 5. This procedure consisted of a screen which instructed participants
to prepare by being calm and following the computer by taking three deep breaths. For each
breath, the participant was guided by three consecutive 1000ms screens with “Inhale 1,2,3”
followed by three consecutive 1000ms screens with “Exhale 1,2,3”. After the three breaths, a
fixation point appeared, and a trigger was be sent to the fNIRS device to begin the 8000ms
baseline recording.

The order of the tasks was counterbalanced so that half of the participants completed the
Go/No-go task first while the others completed the Stop-Signal task first. Before each task, the
baseline procedure was performed. Once the testing procedure had been completed the
researcher stopped fNIRS recording, finalized the data, and removed the sensor from the
participant's forehead. Researcher errors during finalization caused COBI studio to not to save
hemodynamic data for 10 participants. Likewise, technical issues with Inquisit 5 led to corrupt
data for 1 participant’s data file. Lastly, the participant was debriefed and provided their
monetary incentive.

DATA CLEANING

A systematic approach was followed to ensure data quality. First, all health variables
were inspected for values that were out of range for the physiological measurement. If a value
indicated some error in measurement it was marked as missing. Pulse wave velocity (9.7 m/s) for
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one participant was removed because it fell outside of the 95% confidence interval for their age
(30) and gender (male) (Enticott, Ogloff, & Bradshaw, 2006; Mitchell et al, 2004). Next,
performance data from the inhibitory control tasks were examined for high error rates ( > 70%)
which indicated miscommunication of instructions or lack of following directions similar to
common practices in cognitive research (Clark, 2019, Feest, Harwood, & Falcone, 2019; Van
Wouwe, Claassen, Neimat, Kanoff, & Wylie, 2017). We removed 4 participants’ Cued Go/No-
go task performance and 1 participant’s stop-signal task performance.
STATISTICAL ANALYSIS

We conducted the analysis using SPSS (v26). First, we extracted basic statistics to
characterize the sample, task performance, and hemodynamic response. Independent sample t-
tests were conducted to determine if there was a influence of task counterbalance order on
performance and hemodynamic variables. Next, Pearson correlation coefficients were calculated
between our variables of interest. Finally, hierarchical multiple linear regressions were used to
initially control for the influence of age, socioeconomic status, and body fat percentage. In the
next step of the hierarchical regression, pulse wave velocity was added to the model to determine
its incremental validity. Finally, the mean left and right levels of oxygenated hemoglobin were
added in the last step of the model to explain additional variance in performance on the response
inhibition tasks. This three-step hierarchical multiple regression was conducted to predict the two

primary outcome variables (vertical cue no-go error rate and stop-signal reaction time).
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CHAPTER 4: RESULTS

Anthropomorphic Characteristics and Arterial Stiffness

Most of the sample was considered non-lean (overweight/obese) when taking into
account waist-to-hip ratio, body mass index, and body fat percentage (see Table 4.1). With body
mass index, 17.5% were overweight, while 50.9% were obese. Based on waist-to-hip ratio, over
half had adnominal obesity and had body fat percentage which placed them in the non-lean
range. No significant differences were found between females or males for waist-to-hip ratio or
body mass index. Females had significantly more body fat as compared to males, #55) = 2.457, d

= .65,p=.017.

Table 4.1: Sample Anthropomorphic Characteristics

Females (n = 26) Males (n =31) Total

Percentage
Non-lean

Adiposity Indices Mean (SD) Range Mean (SD) Range

Waist-to-Hip Ratio ~ 0.86 (0.12)  .61-1.22  0.92(0.08) .81—1.16 52.63%
Body Mass Index 29.06 (6.5) 19.1-42.13 29.34(6.0) 18.04-29.34  68.4%

Body Fat Percentage  30.01 (11.2)  8-50.2  23.62(8.4) 8.6-42.4 52.63%

Note. Non-lean ranges for adiposity indices were based on standards from the WHO (2011,

2017) and Gallagher et al., (2000).

Aortic-femoral pulse wave velocity ranged from 3.30 to 8.25 meter/second(m/s) and on
average was 5.76 m/s (SD = 1.06). Females had significantly lower pulse wave velocities than

males, #(54) = -2.043, d = .54, p = .046. Pearson correlations revealed positive association
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between increased pulse wave velocity and waist-to-hip ratio, 7 (57) = .569, p = .044, body mass
index, r (57) = .360, p =.006, but not body fat percentage, r (57) =.232, p = .085.
Cued Go/No-go Task

Performance on the Cued Go/No-go task was very accurate (<1% error rate) and had little
variability (see Table 4.2). Participants made little to no errors on both vertical and horizontal
cue trial types. Mean inhibition errors did not statistically differ between horizontal or vertical
cue trials. Mean go trial error rates did not statistically differ between vertical cue and horizontal
cue trials. Mean reaction time for horizontal cues trials were significantly slower than vertical
cue trials, d = .22, p <.001. There was no significant effect of task counterbalance order on any

outcomes, p > .05.

Table 4.2: Mean Cued Go/No-go Performance (n = 53)

All Trials  Vertical Cue Trials Horizontal Cue Trials t-test for Cue Diff.

Mean (SD) Mean (SD) Mean (SD) t p
Total Error Rate  .0072 (.015) .0074 (.019) .0071 (.013) .20 .84
Inhibition Errors .0078 (.025) .0083 (.020) .0106 (.045) -.85 40
Go Trial Errors  .0066 (.010) .0072 (.021) .0062 (.008) 1 48
Go Trial RT 372 (40.03) 370 (41.11) 381 (38.47) -4.81 .000

Note. Inhibition Error = Responding to a No-Go Trial; RT = Reaction Time

Results from fNIRS monitoring during the Go/No-go task revealed that the mean levels
of hemoglobin were similar in the left and right PFC (see Figure 4.1). Both left oxygenated
hemoglobin (M = .034, SD = .11) [HbO2] and deoxyhemoglobin (M = .034, SD =.11) [HHbD]

were significantly different from baseline; #(46) = 2.125, d = .28, p =.039, #(46) = -2.021, d = -
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