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Hans Bradshaw, MD; Jacob Robishaw-Denton, BS, EMT-B; Bianca Carrasco, BS, BA, EMT-B; Timothy 
Gustafson, MPH, EMT-B

S ocial determinants of health refer to the specific conditions 
of a patient’s life (education, living environment, financial 
status, etc.) that directly and indirectly affect a patient’s 

healthcare experience.2 The effects that social determinants of 
health inflict upon a person contribute to health inequalities. 
Only recently have studies focused on the role these factors 
play.1,3 Recent research has shown connections between a patient’s 
determinants and their healthcare-related outcomes; this is 
the case for clearly-defined metrics (life expectancy) and more 
intangible measurements (such as a patient’s overall stress).1 These 
factors have also been associated with varying perspectives on a 
patient’s healthcare interactions,4 potentially resulting from poor-

quality care received in the past.5 This resulting hesitancy to engage 
with healthcare resources can compound healthcare inequalities.6 

While some research has been performed regarding the effect 
age has on a patient’s decision to utilize emergent transport after 
motor-vehicle accidents,7 and the decision to pursue alternative 
destinations to the Emergency Department for medical care,8 the 
impact of age and gender remains poorly-researched.

The goal of this experiment is to explore further the relationship 
a patient’s social determinants have on their medical decision-
making process; specifically, the purpose of this study is to examine 
the impact that age and gender have on a patient’s decision to 
utilize emergent transportation to an emergency department at 
the conclusion of a 9-1-1 call made from a university campus. 
While this decision represents a small part of a patient’s overall 
interaction with the healthcare system, it provides a simplistic 
binary result, facilitating comparisons across patient demographic 
groups.

Materials and Methods

A total of 2,283 Patient Care Reports were generated by the 
University of Arizona Emergency Medical Services (UAEMS) 
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ABSTRACT

Introduction: While the impact that the social determinants of health have on a patient’s healthcare 
experience have been repeatedly proven1, there is little existing literature describing how these 
determinants impact a patient’s willingness to engage with and their perception of the healthcare 
system, particularly with regards to emergent transport to an emergency department. Study 
Objective:  The goal of this experiment is to determine if age and gender exert significant influence 
on a patient’s decision to utilize ambulatory transport to the emergency department. Methods: Data 
from PCRs generated by the University of Arizona Emergency Medical Services from September 
2018 to April 2021 was collected and used to sort each PCR by patient age, gender and final transport 
decision. Statistical analysis (through a χ2 test of independence and logistic regression) was performed 
to determine if statistically significant variations in transportation rates exist as a result of age and 
gender differences. Results: The χ2 test of independence for gender demonstrated a high likelihood 
that the variation observed was due to chance (p = 0.140), while the logistic regression test regarding 
age and transportation decision revealed a strong correlation between age and ambulance usage (p 
= 0.0007). Conclusion: For the calls analyzed herein, age potentially has a strong linear association 
with a patient’s decision to utilize an ambulance for transportation to the emergency department, 
with the likelihood of transport increasing as a patient’s age increased. Gender was found to have no 
significant relationship in transport outcome. 
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between September 2018 and April 2021; UAEMS is the University 
of Arizona’s collegiate EMS agency that responds to medical 9-1-1 
calls originating on and directly adjacent to the college campus.9 

Data from these call records was extracted using the Report Writer 
functionality of ImageTrend, an interface that allows for generating 
reports containing the minimal information requested.10 The data 
collected did not include identifiable markers, and as a result, 
exposure to Personal Health Information was avoided using this 
method. 

Further criteria were imposed to ensure each PCR involved an 
incident in which the patient was determined to be competent 
and able to make an informed healthcare decision. In any 
situation where the patient does not possess the capacity to make 
an informed healthcare decision, transport determination is 
usually deferred to the healthcare providers on the scene.11 When 
notated, all calls with an assessment other than Alert on the Alert, 
Verbal, Painful, Unconscious Scale (AVPU Scale) were excluded 
from this study as a result. Additionally, PCRs involving patients 
with an inhibited level of consciousness were also excluded from 
this study. Assessment of this is performed on-scene by medical 
providers through four questions designed to discern alertness 
and orientation to the patient’s name, current location, current 
time, and current event; any patient assessed as “confused” or 
otherwise altered from normal mental baseline was considered 
to have an inhibited level of consciousness, causing exclusion. 
Finally, any calls in which the final transport decision was not 
notated were excluded from this study. 

Of the 2,283 PCRs generated by UAEMS between September 
2018 and April 2021, 1,153 calls fit the above inclusion criteria. 
Each patient’s gender and age were collected from each PCR and 
collated into categories separated by transport decision. This data 
was then evaluated using a χ2 test of independence12 and logistical 
regression analysis to determine if there was a linear pattern. 

Results

Table 1 contains the distribution of patients with regards to 
gender. The values in parentheses represent the “expected” 
distribution of patients for each respective category. The 
resulting p-value from the χ2 test of independence is 0.140.

Figure 1 illustrates age compared to transportation outcome. Per 
the analysis, the calculated percentage of emergent transports to 
the hospital increases from 32.35% to 57.42% from birth to age 
95 (the oldest patient included in this study). The p-value of the 
regression is 0.0007, representing an extremely strong association.

Discussion

While the cut-off for a “statistically significant” p-value is variable, 
0.05 has been found to be a reasonable set point for determining 
statistical significance.13 With a p-value of 0.14, we are unable to 
conclude that the variation in ambulance usage rates between 
gender isn’t due to random chance. Due to the high p-value from 
the test of independence regarding gender, we are unable to 
reject the null hypothesis that gender has no significant impact 
on a patient’s decision to utilize emergent transportation. The 
significantly lower p-value from the logistic regression in Figure 1 
(0.0007) allows us to conclude that age has a statistically significant 
impact on a patient’s decision to utilize emergent transportation, 
specifically a linear relationship increasing the likelihood of 
emergent transport as patient age increases. Increased prehospital 
resource usage with older populations has been shown to be a 
result of increased medical problems rather than traumatic calls;14 
however, further research must still be performed to see if this is 
applicable for the increased transport rate of older patients.

Limitations

While UAEMS responds to emergency medical calls outside the 
University of Arizona campus, the majority of patients seen by 
UAEMS are related to the University of Arizona and are likely 
college students. As a result, it is possible that the results found in 
this study may be affected by unique confounding factors present on 
higher education campuses or even factors specific to the Tucson, 
Arizona area. Additionally, the collegiate nature of UAEMS’s 
response zone limits the number of pediatric and geriatric patients 
seen, resulting in smaller sample sizes. Patient decisions beyond 
emergent transport outcomes were not recorded, and as such the 
utilization of alternative destinations is unable to be investigated. 

Original Research

Table 1: All 1,153 patients sorted by gender and final transport 
decision, with “non-transport” referring to any decision not 
involving emergent transportation via ambulance to an emergency 
department

Transport Non-Transport Total

Male 245 (232.70) 332 (344.30) 577

Female 220 (232.30) 356 (343.70) 576

Total 465 688 1,153

Figure 1: The graphed logistic regression of transport outcome as 
a binary function of age (emergent transport corresponding to a 
value of 1, all other outcomes to a value of 0)
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Finally, while the mental status of a patient was a controlled variable 
for this experiment, the severity of the injury causing a 911-response 
was not; it is possible that older patients may present with more 
emergent injuries/medical conditions, skewing the percentage of 
patients who chose emergent transportation.

Conclusion

For the patient population present at the University of Arizona 
campus, age potentially has a statistically significant, and linear, 
impact on a patient’s decision to utilize emergent transport to the 
Emergency Department; gender has no statistically significant 
impact on this decision.
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