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Materials and Methods

their charts were unavailable for review.

ANALYSIS: The primary analysis was conducted to 
assess the diagnostic utility of the pain scores to 
predict a patient’s disposition from the emergency 
department (admission to the hospital or discharge).  
Receiver operating characteristics (ROC) curves 
and logistic regression were developed.  The 
specific variables for the logistic regression were 
chosen because they were believed to reflect the 
clinically important variables in the decision making 
process for a patient’s disposition.  Statistical 
significance of individual variables was not a factor 
used in deciding which to include. Demographic 
variables were compared by the use of T-tests, 
Mann-Whitney- U, ANOVA, Chi-square and Fisher’s 
exact test. T-tests were used to assess the 
significance of the of initial pain score, final pain 
score, and the change in pain score.  Data is 
presented as means with standard deviations (SD) 
and 95% confidence intervals (CI), medians with 
interquartile ranges (IQR) for non-normally 
distributed variables, and percentages.  

Introduction

Current standards in the assessment and 
management of pain arose in response to a 
perceived lack of adequate pain management 
within the emergency department (ED).[1,2] 
Consequently, recording of pain intensity is now a 
staple in any clinical setting and is often used as an 
adjunct to triaging patients. However, differences 
within and between patients’ perceptions of pain 
has led to decreased accuracy of the commonly 
used scales.[3,4]  Although much has been learned 
about these scales in regards to their validity and 
reliability in the emergency department, it remains 
unclear how the subjectivity of the pain scale itself 
correlates to patient disposition. [5]  This is 
especially true for  patients with abdominal pain.

Discussion
Our study found that pain scores of adult patients in 
the ED with abdominal pain are only weak predictors 
of disposition and there is not one threshold value 
that can best serve as guidance for raising a 
clinician’s concern for the need for admission.  This 
finding suggests that though still important to the 
patient, pain levels do not raise the acuity of the 
presenting complaint.  Furthermore, patients 
presenting with nonspecific or OB/GYN diagnoses 
are less likely to be admitted, which may allow for 
such patients to be worked up in a fast track manner.  

Although men had a higher average reported initial 
pain level, the confidence interval demonstrates the 
difference was not statistically significant.  Clinically, 
women did have a final pain score less than men, 
suggesting that the treatment of pain was at least 
comparable between genders and that women’s pain 
was not undertreated.  Similarly, this study did not 
find a difference in the intensity of pain between 
racial and ethnic groups before and after treatment in 
the ED.  

Age appears to be the most important variable 
predicting disposition in that for every one year 
increase in age, a patient is 1.048 times more likely 
to be admitted. This finding supports clinically-based 
concerns of abdominal pain in the elderly having 
more serious etiologies. 

A limitation of this study was a frequent lack of final 
pain scores primarily for patients admitted to the 
hospital.  This was due to the recording of pain levels 
in the ED being removed by the medical record 
system once patients were admitted.   Therefore, the 
chart review had to focus on the reporting of the 
healthcare staff, which was not always documented.  
This lack of data did not allow us to calculate logistic 
regressions and several other statistical tests. 

Results

The ROC curves for initial pain values and final 
pain values as  predictors of admission were 
statistically significant with areas under the curves 
of 61.7% and 71.4% respectively. Change in pain 
score was not significant. The goal of this study 
was to identify whether pain could be a predictor of 
admission and if so, determine a statistically and 
clinically significant threshold.  Therefore, 
sensitivity was determined to be more important 
than specificity and a pain level of 4.5 was 
selected. The positive likelihood ratio for this level 
was 1.072 and the negative likelihood ratio was 
0.683.  These values imply that while statistically 
significant, they are not strong predictors. 

In an unadjusted analysis, patients with a higher 
initial pain score were admitted more often.  There 
was no difference in final or change in pain score 
and disposition.  Men had higher initial pain scores 
but women were more often admitted.   No 
difference was found between races in pain scores.  
Patients with surgical diagnoses were admitted 
more often, and those with nonspecific or OB/GYN-
related diagnoses were more often discharged.  
Patients were less likely to be admitted if imaging 
was not done. Given that there were 63 
admissions, and using the rule of one variable per 
10 outcomes, a total of 6 independent variables 
could be chosen (See Table 2).  In an adjusted 
analysis, age was the only variable associated  
with an increased chance of admission, with an 
odds ratio of 1.048 (95% CI 1.016-1.082) for each 
one-year increase.  The initial pain score was not 
associated with admission in the adjusted analysis 
(odds ratio 1.095 (95% CI 0.943-1.272)).  
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Hypothesis 

The purpose of this project is to assess the 
relationship between a patient’s stated pain 
level and disposition from the ED. The 
hypothesis is that the higher the reported 
pain on a scale of 0-10 the greater the 
likelihood of admission to the hospital from 
the ED.

Table 2: Logistic Regression to Predict Disposition

STUDY DESIGN: This is a case-control chart review 
of patients with abdominal pain evaluated in the adult 
emergency department at Maricopa Medical Center.  
The subjects were identified by review of the 
electronic medical records systems used by the 
medical center.  

INCLUSION CRITERIA:  Patients aged 18 years or 
older with a complaint of abdominal pain as identified 
by the complaint listed on the emergency department 
daily patient log.  Abdominal pain was permitted to be a 
secondary complaint if the first complaint was related to 
a possible abdominal process.   Examples included 
nausea, vomiting, diarrhea, flank pain, symptoms of a 
urinary tract infection (e.g., dysuria, urinary frequency 
or urgency), and vaginal bleeding.

149 patients were studied (86 discharged, 63 admitted). 
The average age was 39.7 years (SD 14).  35% were 
male. 31% were Caucasian and 62% were Hispanic with 
the remainder either not identified or considered “other.” 
Final diagnoses included 34% medical,  22% surgical, 
13% OB/GYN, and 32% nonspecific. Pain scores are 
noted in Table 1.  

Total

N=149

Discharged

N=86

Admitted

N=63

Initial Pain             

(Median (IQR))

8 (6,10) 7.5 (5,9) 8 (7,10)

Final pain               

(Median (IQR))

2 (0,5) 2 (0,5)  

N=70

6 (2.5,7.5) 

N=5

Change in pain   

(Median (IQR))

‐5 (‐6,‐3) ‐5 (‐6.25,‐3)  
N=70

‐4 (‐7,0.5)  

N=5

Table 1:  Pain scores

Variable Odds Ratio

95% CI

Lower Upper

Initial Pain 1.095 .943 1.272

Presence of 

Comorbidities
.853 .358 2.032

Duration of Pain 1.000 .999 1.000

Temperature 1.372 .759 2.482

White Blood Cell 

Count
1.097 .979 1.229

Age 1.048 1.016 1.082

Constant .000
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EXCLUSION CRITERIA: Patients with other 
complaints that were not easily related to the chief 
complaint (e.g. primary chief complaint of chest pain, 
shortness of breath, headache) were excluded 
because admission to the hospital could have been 
due to that other complaint and not the abdominal 
pain-related complaint.  Level 1 trauma patients were 
excluded because these patients sustained 
multisystem injuries.  Patients were also excluded if

Table 2: Logistic Regression to Predict Disposition


