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Introduction
• Multidisciplinary project between LMU-CVM and LMU-DCOM 

comparing ACE data from two professional schools.
• Separate IRB approval obtained for LMU-CVM and LMU-DCOM. 
• Today we are presenting the LMU-DCOM portion. 

ACE Research Team 
Danielle Darter MD, DCOMK, PI, Co-PIs: Gary Vroegindewey, CVM-
DCOMH; Jason Kishpaugh, LPC-MHSP, LMU-Harrogate; Gina DeFranco DO, 
DCOMK; Brandy Fuesting DrPH, MPH, DCOMK; Rick Slaven, MPS, NRP, CCP, 
DCOMH; Lauren Wisnienski, MS, PhD, and Chloe Ruff, PhD, Advisor



Adverse Childhood Experiences



Elevated ACE Score
• An ACE Score of 4 or more 

is considered “elevated”
• An ACE Score of 4 or more 

increases risks for long term 
health conditions and 
professionalism issues.

• National data reports 
elevated ACE scores(4 or 
more) between 16 and 21%



Expanded ACE Questions



Impact of ACEs



ACEs and Professionalism

• Adverse Childhood Experience 
(ACE) exposure is associated with 
professionalism issues in medical 
school and throughout subsequent 
medical careers.





Research Questions

• What percentage of LMU-DCOM 
students have elevated ACE 
scores  (>= 4)?

• Is there a correlation between 
elevated ACE scores and 
academic performance?



Study Objectives 
• Objective 1

• Measure the prevalence of elevated Adverse Childhood 
Event (ACE) scores (>= 4) in LMU-DCOM classes of 2023, 
2024, and 2025.

• Objective 2
• Determine if there is correlation between elevated ACE 

scores and academic performance in our cohort of 
students. 



Methods and Data Collection
• LMU-DCOM 2023, 2024 and 2025 class 
members (1072 total) received Qualtrics survey 
utilizing the expanded ACE questionnaire.  

• The questionnaire was voluntary.

• Scoring Method:  
• Philadelphia Adverse Childhood Experiences (PHL ACEs) 

scoring method was utilized.

• The number of ACEs were categorized as 0, 1-3, 4+ 
according to the PHL ACEs.

• Analysis Software:  Stata Version 17.0 
• Participants were removed from the dataset that did not 

provide identifiers for linkage to GPA data and did not 
answer all questions required to calculate the ACE score.  



Methods and Data Collection
• Demographics were screened for an association 

with ACE category using chi-square tests. Fisher’s 
exact test was used when expected counts were 
<5. 

• All demographics that were significantly 
associated with ACEs were included for screening 
in the multivariable model. 

• A linear mixed model was built to test the 
association of ACE category and GPA. A random 
intercept for class was included to adjust for 
shared variance within class. 

• Residuals were checked for normality and 
homoscedasticity using boxplots and histograms. 
Levene’s test was also used to test for 
homoscedasticity. 

• The final model met all statistical assumptions. 
Statistical significance was set at P ≤ 0.05. 



Study Results
1. 1073 students received the invitation to 

complete the survey
2. 160 responded to the survey, 11 were removed 

due to incomplete data
3. 149 participants were included in the analysis.
4. 45% of participants had a conventional ACE 

score of 4 or more.
5. 44% had at least 1/5 expanded ACEs

11-3 ACEs versus 4+ not significantly different. 



Results

Table 1: Demographic characteristics stratified by ACE score 
category in a sample of Osteopathic medical students (N = 149)

0 ACES (n = 19) 1-3 ACES (n = 57) 4+ ACES (n = 73)
n P (95% CI) n P (95% CI) n P (95% CI) Chi-square (df) p-value

Gender1 0.52 (2) 0.77

Male 6 31.2 (12.6-56.6) 14 25.0 (14.4-38.4) 22 30.1 (19.9-42.0) - -

Female 13 68.4 (43.4-87.4) 42 75.0 (61.6-85.6) 51 69.9 (58.0-80.1) - -

Race2 5.12 (4) 0.34

White 16 84.2 (60.4-96.6) 47 82.5 (70.1-91.3) 50 68.5 (56.6-78.9) - -

Black 0 0 (0.0-17.6)3 3 5.3 (1.1-14.6) 7 9.6 (3.9-18.8) - -

Other or mixed race 3 15.8 (3.4-39.6) 7 12.3 (5.1-23.7) 16 21.9 (13.1-33.1) - -

Age2 2.77 (4) 0.65

19-24 5 26.3 (9.1-51.2) 10 17.5 (8.7-29.9) 15 20.5 (12.0-31.6) - -

25-30 14 73.7 (48.8-90.9) 42 73.7 (60.3-84.5) 50 68.5 (56.6-78.9) - -

31+ 0 0 (0.0-17.6)3 5 8.8 (2.9-19.3) 8 11.0 (4.9-20.5) - -

Marital Status2 1.64 (4) 0.78

Married 5 26.3 (9.1-51.2) 17 29.8 (18.4-43.4) 20 27.4 (17.6-39.1) - -

Coupled 5 26.3 (9.1-51.2) 11 19.3 (10.0-31.9) 11 15.1 (7.8-25.4) - -

Separated, Divorced, Widowed, or Never Married 9 47.4 (24.4-71.1) 29 50.9 (37.3-64.4) 42 57.5 (45.4-69.0) - -

Income2 8.04 (6) 0.26

$0-24,999 11 57.9 (33.5-79.7) 34 59.6 (45.8-72.4)) 49 67.1 (55.1-77.7) - -

$25,000-49,999 5 26.3 (9.1-51.2) 7 12.3 (5.1-23.7) 10 13.7 (6.8-23.8) - -

$50,000-74,999 1 5.1 (0.1-26.0) 12 21.1 (11.4-33.9) 6 8.2 (3.1-17.0) - -

$75,000 or more 2 10.5 (1.3-33.1) 4 7.0 (2.0-17.0) 8 11.0 (4.9-20.5) - -

Class2 4.12 (4) 0.39

2023 2 10.5 (1.3-33.1) 15 26.3 (15.5-39.7) 16 21.9 (13.1-33.1) - -

2024 7 36.8 (16.3-61.6) 17 29.8 (18.4-43.4) 16 21.9 (13.1-33.1) - -

2025 10 52.6 (28.9-75.6) 25 43.9 (30.7-57.6) 41 56.2 (44.1-67.8) - -

Children2 4.16 (2) 0.17

Yes 0 0 (0-17.6)3 8 14.0 (6.3-25.8) 5 6.8 (2.3-15.3) - -

No 19 100 (82.4-100.0)3 49 86.0 (74.2-93.7) 68 93.2 (84.7-97.7) - -

Employed2 0.18 (2) 0.89

Yes 3 15.8 (3.4-39.6) 7 12.3 (5.1-23.7) 9 12.3 (5.8-22.1) - -

No 16 84.2 (60.4-96.6) 50 87.7 (76.3-94.9) 64 87.7 (77.9-94.2) - -



Results
• Participants with ACE scores of 4 or 

more had slightly lower average of 
GPAs (86) vs participants with ACE 
scores of 0 (90).

• This is a significant association 
between lower GPAs and elevated 
ACE scores.

• For LMU-DCOM, 86 is on the edge 
of the 3rd and 4th quartile for class 
rank, whereas 90 is the 1st quartile.

Figure 1: Marginal linear 
predictios for average GPA by ACE 
category in a sample of 
osteopathic medical students (N = 
149)1
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Limitations of Study
1. Volunteer bias
2. Lack of incentive
3. Response rate
4. Difficulty comparing our 

data to national data



Conclusions 
• The average of Americans with an ACE score of >+4 

is 12%, the average Philadelphia ACE score of 4 or 
more is 21.5%.

• The study cohort had a significantly higher 
percentage of elevated ACE scores than other 
studies at 49%. 

• We found a small but significant association 
between elevated ACE scores and lower GPAs.



What’s Next?
• Exploration of Resilience Training and 

Trauma Informed Self-Care Courses at 
LMU-DCOM may prove beneficial due 
to the high percentage of elevated ACE 
scores within the study cohort.

• A goal of LMU-DCOM is to prepare 
Student Doctors for residency. 

• Mitigating the impact of elevated ACEs 
may enable students to be more 
academically competitive and better 
prepared for the next step in their medical 
education. 



Thank you!
What questions do you have?
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