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Abstract

Objective—To determine whether clinical scoring systems or physician gestalt can obviate the 

need for CT in patients with possible appendicitis.

Methods—Prospective, observational study of patients with abdominal pain at an academic 

emergency department from 2/2012–2/2014. Patients over 11 years old who had a CT ordered for 

possible appendicitis were eligible. All parameters needed to calculate the scores were recorded on 

standardized forms prior to CT. Physicians also estimated the likelihood of appendicitis. Test 

characteristics were calculated using clinical follow up as the reference standard. ROC curves 

were drawn.
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Results—Of the 287 patients (mean age [range], 31 [12–88] years; 60% women), the prevalence 

of appendicitis was 33%. The Alvarado score had a positive likelihood ratio [LR(+)] (95% 

confidence interval) of 2.2 (1.7–3) and a negative likelihood ratio [LR(−)] of 0.6 (0.4–0.7). The 

modified Alvarado score (MAS) had LR(+) 2.4 (1.6–3.4) and LR(−) 0.7 (0.6–0.8). The RIPASA 

score had LR(+) 1.3 (1.1–1.5) and LR(−) 0.5 (0.4–0.8). Physician-determined likelihood of 

appendicitis had LR(+) 1.3 (1.2–1.5) and LR(−) 0.3 (0.2–0.6). When combined with physician 

likelihoods, LR(+) and LR(−) was 3.67 and 0.48 (Alvarado), 2.33 and 0.45 (RIPASA), and 3.87 

and 0.47 (MAS). The AUC was highest for physician-determined likelihood (0.72), but was not 

statistically significantly different from the clinical scores (RIPASA – 0.67, Alvarado 0.72, MAS 

0.7).

Conclusions—Clinical scoring systems performed equally well as physician gestalt in 

predicting appendicitis. These scores do not obviate the need for imaging for possible appendicitis 

when a physician deems it necessary.
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INTRODUCTION

Acute appendicitis is the most common indication for emergent abdominal surgery; over 

250,000 appendectomies are performed each year in the United States.1 In spite of its high 

incidence, acute appendicitis can often present a diagnostic challenge for the emergency 

physician since the classic presentation of periumbilical pain followed by nausea, vomiting, 

and pain migration to the right lower quadrant, occurs in only 50–60% of cases.2 In an effort 

to improve the diagnostic accuracy of the clinical diagnosis of appendicitis, several scoring 

systems have been developed to systematically incorporate laboratory values, symptoms, 

physical exam findings, and patient characteristics. The Alvarado score was introduced in 

1986, and is the most widely reported scoring system used to evaluate for appendicitis.3 A 

modified version of the Alvarado score, which uses the same categories but does not require 

a white blood cell differential, was reported in 1994.4 More recently, the Raja Isteri Pengiran 

Anak Saleha Appendicitis (RIPASA) score was created as an alternative to the Alvarado 

score, aiming to be more suitable to the Southeast Asian population.5 These scores have 

been evaluated in a number of studies, but with mixed results regarding test accuracy.5–9

Conversely, the use of computed tomography (CT) for the diagnosis of appendicitis has 

yielded consistently impressive results. In contrast to the performance of clinical assessment 

alone, the negative laparotomy rate is less than 10% when using multi-detector CT for the 

evaluation of possible appendicitis and the false negative rate is less than 1%.10–13 One 

study found that an observed negative laparotomy rate of 7.5% would have been further 

reduced to 4.1% if appendectomy had been avoided in patients where CT was interpreted as 

negative for appendicitis.13 Another advantage of CT is its ability to evaluate for alternative 

diagnoses that are responsible for patients’ symptoms. Indeed, alternative diagnoses are 

more common than the underlying frequency of appendicitis.14 Consequently, there has 

there has been a 25% absolute increase in CT usage for patients eventually diagnosed with 

Golden et al. Page 2

Emerg Med J. Author manuscript; available in PMC 2017 May 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



appendicitis.15 Further, CT use in patients presenting to the emergency department (ED) 

with abdominal pain was shown to have doubled over a four year period (2001–2005) to 

22.5%.16 Unfortunately, there is an increased risk of developing cancer due to ionizing 

radiation exposure when undergoing CT scanning, particularly for the pediatric age group.17

This has led some researchers to re-evaluate the use of clinical scoring systems, particularly 

the implementation of a two cut-off system – one threshold below which the diagnosis is 

excluded and another, higher threshold above which the diagnosis is presumed.18–20 Such a 

system could limit patient exposure to ionizing radiation while maintaining a satisfactorily 

low negative-appendectomy rate by appropriately risk stratifying patients to either very high 

risk (requiring operative intervention) or very low risk (requiring no intervention). Unlike 

these structured scoring systems, physicians often order CT scans for patients due to 

anecdotal experience or, particularly in the United States, malpractice risk intolerance.21,22 It 

is possible that applying these scoring systems to patients for whom a physician has ordered 

a CT scan to evaluate for appendicitis could obviate the use of unnecessary imaging. Similar 

efforts have been made for patients with chest pain syndromes and have led to decreased 

cost and radiation exposure without concomitant adverse events.23

Therefore, the primary objective of this study is to determine whether a clinical score – the 

Alvarado score, modified Alvarado score, and RIPASA score – or physician-determined 

likelihood of appendicitis are accurate enough to obviate the need for CT imaging in a 

prospectively identified cohort of patients for whom a CT scan was ordered to evaluate for 

appendicitis. Secondarily, this study aims to ascertain if the accuracy of the scoring systems 

is enhanced when combined with physician-determined likelihood of appendicitis.

METHODS

Study Design and Setting

This is a HIPAA-compliant, IRB-approved prospective, observational study of a convenience 

sample of emergency department (ED) patients for whom a CT was ordered to evaluate for 

appendicitis. The study was conducted at the University of Wisconsin Hospital’s ED, which 

has 48,000 patient encounters annually, between February 2012 and February 2014.

Selection of Participants

Patients were eligible if they were over 11 years old and had a CT ordered to evaluate for 

appendicitis. Patients who were incarcerated, pregnant, post-appendectomy, unable to have 

intravenous contrast, unable to speak or read English, or who lacked capacity to provide 

informed consent/assent were excluded. The age restriction for this study is due to the fact 

that it was part of a larger study which required that patients be able to undergo MRI with 

minimal need for sedation. Further, we required the use of CT as an eligibility criterion 

because our goal was to determine whether a clinical scoring system could obviate the need 

to order a CT scan in patients for whom the emergency physician, influenced by clinical 

experience, had determined CT was warranted. While this naturally excluded those at very 

high and very low risk, those patients were not of interest for this study’s purpose. To 

determine the total number eligible, we queried our medical imaging database for all 
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abdominal CT scans ordered during study hours for patients over 11 years old. We then read 

through every indication for the scan and only included those which listed appendicitis as 

the reason for testing.

The decision to order a CT was made by the treating physicians, which included attending 

and resident emergency physicians, independent of the study protocol. In our center’s 

practice, surgical consultation and ultrasound were not specifically recommended prior to 

CT, nor were physicians required to calculate a clinical score prior to ordering advanced 

imaging like CT. Screening and enrollment was completed by emergency physicians or a 

research assistant who monitored the emergency department’s real-time electronic track 

board. The hours of enrollment varied through the course of the study period, based on MRI 

availability. All subjects supplied written, informed consent to participate in this study. 

Written informed assent was obtained for any patient under 18 years old.

Methods and Measurements

Prior to each patient going to CT, the treating physician completed a standardized data 

collection form, recording all components necessary to calculate each of the three clinical 

scores. Physicians were then asked to estimate the patient’s likelihood of appendicitis by 

selecting one of four probability intervals: <40%, 40–60%, 60–80%, and >80%. These cut-

off values were based on the historically accepted negative laparotomy rate of 20%. A recent 

meta-analysis has also suggested that the use of cut-off values at the 40% and 60% level 

were ideal for ruling out appendicitis when using clinical scoring systems.9

Outcomes

The primary outcome was the diagnostic accuracy of each clinical score. These were 

calculated using data recorded on standardized collection forms. Any laboratory findings 

that were not initially recorded on the form were subsequently collected from the patient’s 

electronic medical record by a research assistant.

As mentioned previously, other studies have proposed using a two-threshold model for 

applying these clinical scores to clinical practice. The upper threshold defines a level above 

which the patients is presumed to have appendicitis, and should undergo operative 

intervention. The lower threshold is the level below which the patient is presumed to not 

have appendicitis, and therefore should be discharged home without further evaluation/

intervention. Intermediate scores (i.e. – between the threshold levels) should undergo further 

evaluation (e.g. – observation, imaging, etc.). Based on previous literature, the thresholds for 

the Alvarado and modified Alvarado scores were <4 and ≥7 while 5 and 7.5 were the 

thresholds used for the RIPASA score.3–5,24 Since the variable “foreign identify card” was 

not relevant to our population, we also report results for an upper threshold of 6.5 for the 

RIPASA score.

In the case of physician-determined likelihood of appendicitis, we defined 60% as the single 

threshold to determine the “test” to be positive or negative. Notably, the physicians 

completing the form were unaware of this threshold at the time of prospective evaluation. 

Though a seemingly low threshold, it was based on a previous meta-analysis suggesting that 

this was the optimal cut-off threshold for physician gestalt in diagnosing appendicitis.9
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Surgical findings, pathology reports, CT findings, and clinical follow up were used as the 

reference standard to determine whether the patient had appendicitis. Clinical follow up was 

attempted first by phone call, which occurred at least one month from the index emergency 

department visit to ascertain whether the CT result missed a case of appendicitis. If this was 

unsuccessful in contacting the patient, a chart review was performed instead. Patients who 

underwent operative intervention or exploration had surgical and pathological results 

abstracted from the medical record in an effort to identify falsely positive CT results.

Analysis

Descriptive statistics were used for patient demographics. We used two-tailed t-tests for 

continuous variables and chi-square tests for categorical variables. The sensitivity, 

specificity, positive likelihood ratio [LR(+)], negative likelihood ratio [LR(−)], positive 

predictive value (PPV), and negative predictive value (NPV) for the clinical scoring systems 

and the physician-determined likelihood scale were calculated using the reference standard 

defined above. These values are reported as point estimates with 95% confidence intervals. 

Receiver operating characteristic (ROC) curves were generated for the clinical scoring 

systems and physician-determined likelihood scale. Areas under the curve (AUC) for each 

ROC curve were calculated to evaluate and compare the diagnostic potential of each scoring 

system. All statistical analyses were performed using SAS, version 9.4 (SAS Institute Inc., 

Cary NC).

RESULTS

Characteristics of study subjects

During the period of enrollment (2/2012–2/2014), 1092 patients met eligibility criteria 

during study hours on retrospective review of CT order requests. Of the 1092, a total of 287 

subjects (26%) were enrolled in this study (see Table 1 for demographics). For those 

included in the study, symptom duration was <48 hours in 182 (63.4%) patients and 142 

(49.4%) had an elevated WBC count.

Sixteen patients did not have a clinic follow-up visit and were not reachable by phone call to 

verify that they did not have appendicitis. These were considered lost to follow up, but were 

considered negative for appendicitis in light of a lack of repeat emergency department visit 

and the negative findings reported in their CT reports. The mean age of these patients was 26 

years old (SD 7.1 years), and 11 (68.8%) were female.

Ten patients did not have a urinalysis recorded in their chart, but the other measures were 

recorded. Since the RIPASA score is the only one to require a urinalysis for its calculation, 

these patients were not included in the RIPASA score results, but were included for 

physician gestalt, Alvarado score, and modified Alvarado score.

Though CT was a requirement for study participation, 62 (21.6%) patients also had 

ultrasound performed. Of these, 23 (37%) were done in patients <18 years old.

Golden et al. Page 5

Emerg Med J. Author manuscript; available in PMC 2017 May 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Main results

At the higher, “rule-in” cut-off threshold, the RIPASA score had the highest sensitivity 

(0.78, 95% confidence interval [95% CI] 0.68–0.86), but the lowest specificity (0.36, 95% 

CI 0.29–0.44). Conversely, the modified Alvarado score had the lowest sensitivity (0.47, 

95% CI 0.37–0.57), but the highest specificity (0.81, 95% CI 0.75–0.86). The original 

Alvarado score had test characteristics between these values. Additionally, we calculated the 

test characteristics for the clinical scoring systems at a lower, “rule-out” threshold. The NPV 

for each score varied from 0.75 for the modified Alvarado score to 0.89 for the RIPASA 

score. Physician-determined likelihood of appendicitis had test characteristics similar to 

these scores (Table 2).

In table 3, we report the test characteristics of our cohort when stratified by age (pediatric 

versus adult populations) and gender using the traditional upper level cut-off suggested for 

each score. The PPV was higher in males versus females when using the Alvarado (0.67 vs 

0.4) and RIPASA (0.51 vs 0.3) scores as well as physician-determined likelihood of 

appendicitis (0.69 vs 0.43) while NPV was higher in females versus males with the modified 

Alvarado score (0.82 vs 0.63) and physician-determined likelihood of appendicitis (0.89 vs 

0.7). In other cases, the scores were not significantly different when stratified by age group 

or gender (i.e. – point estimates may differ, but the 95% confidence intervals overlap 

considerably). Additionally, we report the test characteristics of each scoring system at each 

cut-off level in Appendix 1. Notably, this table presents the numerical data for the results 

displayed in our Figure, the ROC curve.

We also evaluated the use of these clinical scores when used in series with physician-

determined pre-test probability estimates, but this did not substantially affect the results 

(Table 4).

Receiver operator characteristic (ROC) curves were also generated (Figure). The AUC was 

greatest for the Alvarado score and physician-determined likelihood of appendicitis (0.72, 

95% CI 0.66–0.78), while the RIPASA score had the lowest AUC (0.67, 95% CI 0.60–0.74). 

None of the values were statistically different from one another, as evidenced by the 

significant overlap in confidence intervals for the scores’ AUCs.

DISCUSSION

The aim of our study was to compare the ability of three clinical scoring systems – the 

Alvarado score, modified Alvarado score, and RIPASA score – to diagnose or exclude 

appendicitis in a prospectively identified cohort of patients for whom a CT scan was ordered 

to evaluate for appendicitis. We found that the diagnostic accuracy of these scores was not 

sufficient to obviate the use of CT in this situation. Moreover, none of the scores performed 

any better than physician-estimated likelihood of appendicitis.

Previous reports have shown that the use of medical imaging, particularly CT, has decreased 

the negative laparotomy rate for patients who undergo appendectomy.10 However, CT 

exposes patients to ionizing radiation, which increases a person’s lifetime risk for 

developing cancer.17 Subsequently, the American College of Radiology has made efforts to 
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reduce patients’ exposure to radiation through efforts like the “Image Gently” campaign and 

supporting the ALARA (as low as reasonably achievable) concept, urging physicians to use 

the minimum amount of radiation necessary to generate images of diagnostic quality. This 

can be achieved through either decreasing the amount of radiation used when undergoing 

such imaging or developing clinical scoring systems that obviate the need for these imaging 

tests by either making or excluding the diagnosis without the need for further testing.

Previous research regarding the utility of clinical scoring systems for the diagnosis of 

appendicitis has yielded mixed results.6,7,25 While early data suggested that the Alvarado 

score had sufficient test characteristics to direct care (discharge versus operative 

intervention), a meta-analysis performed in 2011, which incorporated data from 42 

published studies, demonstrated insufficient specificity (81%, 95% CI 76–85%) to rule-in 

the diagnosis of appendicitis.8 Moreover, the modified Alvarado score has insufficient 

sensitivity to rule out appendicitis when a cut-off value of 4 is used.24 In fact, unstructured 

physician judgment had a higher sensitivity (93%, 95% CI 82–98%) when compared with 

the Alvarado score (72%, 95% CI 58–84%) in that study.

Our results reinforce and expand upon previously reported findings. None of the clinical 

scoring systems had sufficient positive predictive value to guide surgical intervention. Had 

one followed through with appendectomy simply based on these scores, the negative 

laparotomy rate would have ranged from 61% in the case of the RIPASA score to as low as 

46% for the modified Alvarado score. Conversely, had one used a negative result as 

definitive evidence that the patient did not have appendicitis, 11–25% of patients would have 

been falsely negative. Physician-estimated likelihood of appendicitis was just as accurate 

(Table 2). As suggested by a recent meta-analysis, we also evaluated the test characteristics 

of these clinical scores when used in combination with physician-estimated likelihoods, but 

did not find substantial improvements (Table 4).

We acknowledge several limitations with this study. First, it is a single-center study, which 

may limit generalizability. However, other studies have yielded similar results.24 Secondly, 

we used a convenience sample of patients, amounting to 26% of the eligible population. The 

chief reason for the relatively low recruitment was the fact that we relied on physicians to 

recruit patients for most of the study period. Clinical demands and other competing interests 

for these physicians’ time precluded a more uniform approach to enrollment. We were, 

however, able to collect some basic data by performing frequent audits of the medical record 

to see which patients would have been eligible for enrollment based on the minimum criteria 

of age and CT order. These groups were found to have some statistically significant 

differences including the incidence of appendicitis (18% vs 33%) and age (33 years vs 39 

years), though the gender distribution was not different. These differences were likely due to 

physicians thinking of enrollment in patients with more “classic” presentations of 

appendicitis, which more commonly occurs in younger patients, increasing the prevalence of 

disease while decreasing the average age for the study cohort. We would argue that the age 

difference is likely not clinically relevant and the incidence of appendicitis in our study 

population is similar to that of previous reports.6 Finally, physician-determined likelihood of 

appendicitis was asked after the physician ascertained all components necessary to calculate 

the clinical scores (though the method of calculation was not provided to them). This may 
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have encouraged physicians to incorporate data helpful in estimating pre-test probability that 

they otherwise may not have consciously or explicitly considered. This may have biased our 

results, likely in favor of physician-estimated probability. It is also possible that individual 

physician practice includes the calculation of one of these scores prior to ordering CT, which 

may cause physician-determined estimates to be more congruent with scoring systems. 

However, as mentioned in the methods section, this is not typical practice at our center, 

particularly outside of the pediatric patient population.

In summary, our results do not support using either the high or low thresholds of clinical 

scoring systems for the diagnostic evaluation of patients with possible appendicitis when a 

physician has already determined that medical imaging is clinically warranted. Physician-

determined probability estimates were as accurate as these systems, yet none of these 

approaches was sufficiently accurate to direct the management of these patients and would 

have led to both negative appendectomies and inappropriate discharge of patients with 

appendicitis. Additionally, using a combination of physician-determined pre-test 

probabilities and clinical scores did not enhance the accuracy enough to obviate the need for 

imaging at either the high or low thresholds. Based on these findings, the clinical practice at 

our center has not changed. In particular, when deemed necessary by a clinician, CT scans 

continue to be routinely ordered. Future efforts to limit patient exposure to ionizing radiation 

should be aimed at using medical imaging tests with limited radiation exposure (low-dose 

CT) or no exposure at all (ultrasound and MRI).
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Appendix 1: Test characteristics for each of the scoring systems at each 

cut-off level. Results are reported as point estimates with 95% confidence 

intervals

Alvarado Score Modified Alvarado Score RIPASA Score

Score Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

1 1
(1–1)

0.01
(0–0.02)

0.34
(0.29–0.39)

1
(1–1)

1
(1–1)

0.01
(0–0.02)

0.34
(0.29–0.39)

1
(1–1)

2 1
(1–1)

0.02
(0–0.04)

0.34
(0.28–0.4)

1
(1–1)

1
(1–1)

0.02
(0–0.04)

0.34
(0.28–0.4)

1
(1–1)

3 0.99
(0.97–1)

0.07
(0.03–0.11)

0.35
(0.29–0.41)

0.93
(0.8–1)

0.99
(0.97–1)

0.07
(0.03–0.11)

0.35
(0.29–0.41)

0.93
(0.8–1)

1
(1–1)

0
(0–0)

0.34
(0.28–0.4)

0
(0–0)

4 0.94
(0.89–0.99)

0.23
(0.17–0.29)

0.38
(0.32–0.44)

0.88
(0.79–0.97)

0.92
(0.86–0.98)

0.24
(0.18–0.3)

0.38
(0.32–0.44)

0.85
(0.75–0.95)

1
(1–1)

0.01
(0–0.02)

0.34
(0.28–0.4)

1
(1–1)

5 0.85
(0.78–0.92)

0.45
(0.38–0.52)

0.44
(0.37–0.51)

0.86
(0.79–0.93)

0.83
(0.76–0.91)

0.47
(0.4–0.54)

0.44
(0.37–0.51)

0.85
(0.78–0.92)

0.99
(0.97–1)

0.04
(0.01–0.07)

0.34
(0.28–0.4)

0.89
(0.68–1.1)

6 0.73
(0.64–0.82)

0.6
(0.53–0.67)

0.48
(0.4–0.56)

0.81
(0.75–0.87)

0.69
(0.6–0.78)

0.63
(0.56–0.7)

0.49
(0.41–0.57)

0.8
(0.74–0.86)

0.97
(0.93–1)

0.13
(0.08–0.18)

0.36
(0.3–0.42)

0.89
(0.77–1.01)

7 0.59
(0.49–0.69)

0.73
(0.67–0.79)

0.53
(0.44–0.62)

0.78
(0.72–0.84)

0.46
(0.36–0.56)

0.81
(0.75–0.87)

0.54
(0.43–0.65)

0.75
(0.69–0.81)

0.84
(0.77–0.92)

0.3
(0.23–0.37)

0.38
(0.31–0.45)

0.79
(0.69–0.89)
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Alvarado Score Modified Alvarado Score RIPASA Score

Score Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

8 0.42
(0.32–0.52)

0.85
(0.8–0.9)

0.58
(0.46–0.7)

0.74
(0.68–0.8)

0.19
(0.11–0.27)

0.93
(0.89–0.97)

0.58
(0.41–0.75)

0.7
(0.64–0.76)

0.73
(0.64–0.82)

0.49
(0.42–0.56)

0.42
(0.34–0.5)

0.78
(0.7–0.86)

9 0.18
(0.1–0.26)

0.94
(0.91–0.97)

0.61
(0.43–0.79)

0.69
(0.63–0.75)

0.01
(0–0.03)

0.99
(0.98–1)

0.33
(0–0.86)

0.67
(0.62–0.72)

0.7
(0.61–0.79)

0.63
(0.56–0.7)

0.49
(0.4–0.58)

0.81
(0.75–0.87)

10 0.01
(0–0.03)

0.99
(0.98–1)

0.33
(0–0.86)

0.67
(0.62–0.72)

0
(0–0)

1
(1–1)

0
(0–0)

0.67
(0.62–0.72)

0.46
(0.36–0.56)

0.74
(0.68–0.8)

0.47
(0.37–0.57)

0.73
(0.67–0.79)

11 0.39
(0.29–0.49)

0.84
(0.79–0.89)

0.55
(0.43–0.67)

0.73
(0.67–0.79)

12 0.23
(0.15–0.32)

0.93
(0.89–0.97)

0.64
(0.48–0.8)

0.7
(0.64–0.76)

13 0.09
(0.03–0.15)

0.97
(0.95–0.99)

0.62
(0.36–0.88)

0.68
(0.62–0.74)

14 0.04
(0–0.08)

0.99
(0.98–1)

0.8
(0.45–1)

0.67
(0.61–0.73)

15 0
(0–0)

1
(1–1)

0
(0–0)

0.66
(0.6–0.72)

Physician-Estimated Likelihood

Score Sensitivity Specificity Positive
Predictive

Value

Negative
Predictive

Value

<40% 1
(1–1)

0
(0–0)

0.33
(0.28–0.38)

0
(0–0)

40–60% 0.89
(0.83–0.95)

0.34
(0.27–0.41)

0.4
(0.33–0.47)

0.86
(0.78–0.94)

60–80% 0.69
(0.6–0.78)

0.7
(0.64–0.76)

0.54
(0.45–0.63)

0.82
(0.76–0.88)

>80% 0.23
(0.15–0.32)

0.95
(0.92–0.98)

0.71
(0.55–0.87)

0.71
(0.65–0.77)

Results are reported as point estimates with 95% confidence intervals.
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Figure. Receiver operator characteristic (ROC) curve for each clinical scoring system and 
physician impression
Area under the curve (AUC) is also reported. MAS = Modified Alvarado Score; Physician = 

Physician-determined likelihood of appendicitis.
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Table 1

Demographic information about patients included versus those eligible, but not included.

Included (N=287) Eligible, Not Included (N = 805) p-value

Female (%) 172 (60%) 473 (58.7%) 0.72

Less than 18 years old (%) 23 (8%) 76 (9.4%) 0.47

Over 65 years old (%) 10 (3.5%) 76 (9.4%) 0.001

Prevalence of appendicitis 94 (33%) 146 (18.2%) <0.0001

Mean age in years (range, SD) 33 (12–88, 15.2) 39 (12–95, 18.2) <0.0001

Racial identification:

 White 82.5% 87.8% 0.02

 Black or African American 8.8% 5.9% 0.09

 Asian 4.4% 3.5% 0.49

 American Indian or Alaska Native 1.3% 0.4% 0.1

 Native Hawaiian or Other Pacific Islander 0.6% 0% 0.03

 Declined to Answer 1.2% 0.7% 0.42

 Not listed 1.2% 1.7% 0.56
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