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ABSTRACT

BACKGROUND: The Alvarado score is utilized to determine the likelihood of appendicitis based on clinical signs, symptoms, and 
laboratory results. The goal of this study was to determine whether Alvarado scores can be used to aid in the accurate diagnosis of 
appendicitis.

METHODS: Alvarado score evaluations were performed on 300 patients that were referred to or presented to the emergency room 
with acute abdominal pain.

RESULTS: Out of the 300 patients, 85.66% had Alvarado scores of 7 or less and 14.33% had Alvarado scores greater than 7. For 
patients that had confirmed appendicitis, 25.7% had Alvarado scores of 7 or less, whereas 93% had Alvarado scores greater than 7. The 
Alvarado scoring system had poor sensitivity at 37%, and the specificity of this scoring system was high at 95%.

CONCLUSION: Our findings suggest that patients presenting with abdominal pain and Alvarado scores greater than 7 are more 
likely to have appendicitis. As such, the Alvarado scoring system may be utilized to better predict whether a patient has appendicitis. 
An Alvarado score that is positive for appendicitis would consist of a score greater than 7, which suggests that the patient has a 93% 
chance of having appendicitis. A negative Alvarado score is 7 or lower, suggesting a 26% probability of having appendicitis. In all, the 
Alvarado scoring system is a good rule-in test, but it does not adequately rule-out appendicitis.
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mography (CT) and ultrasound imaging are utilized for diag-
nosing appendicitis, the false positive diagnosis rate has not 
improved. However, in pregnant women between 40-49 years 
old, the number of unnecessary appendectomies is greater 
than males. Unnecessary appendectomies are most prevalent 
in females older than 80 years of age.[3] Therefore, in order 
to further refine the accuracy of appendicitis diagnosis, it may 
be helpful to supplement clinical and imaging results with the 
Alvarado score (Table 1).[4]

Many conditions have similar clinical manifestations to appen-
dicitis. The most common sources of non-specific abdominal 
pain are acute cystitis, acute pancreatitis, diverticulitis, ulcer-
ative colitis, peritonitis, bowel obstruction, trauma, hepatitis, 
dissecting aortic aneurysm, ovarian cyst, and ectopic pregnan-
cy.[3] The decision to operate depends on a combination of ob-
taining a complete medical history, physical examination, imag-
ing, and laboratory results; however, misdiagnosis or a delay 
in diagnosis and treatment still occurs and contributes to ad-
verse patient outcomes. Thus, the main objective of this study 
was to determine whether obtaining Alvarado scores would 
increase the accuracy of diagnosing appendicitis. To achieve 
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INTRODUCTION

Abdominal pain is one of the most common clinical com-
plaints and accounts for more than 10% of emergency de-
partment presentations. The hospitalization rate for patients 
over 60 years old ranges from 18% to 42%.[1] Following 
abdominal pain due to non-specific causes, appendicitis is 
the most common cause of abdominal pain that requires 
an emergent operation.[2] The prevalence of appendicitis is 
greater in men than in women.[2] Even though computed to-
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this, we evaluated the Alvarado scores in 300 patients that 
presented to the Imam Hossein Emergency Department with 
non-specific abdominal pain. Moreover, the patient population 
that we provide care to has great cultural and socioeconomic 
diversity, and the findings of this study may help clarify wheth-
er the validity of Alvarado scoring system is still adequate by 
calculating its positive and negative predictive value.

MATERIALS AND METHODS

This study was conducted in 2011 and is a prospective, ob-
servational, descriptive-analytical and cross-sectional analysis. 
Alvarado scores were obtained from blinded evaluators that 
rated patients that presented with acute abdominal pain to 
the Imam Hossein Hospital Emergency Department. Initially, 
the patient sample numbered 380 such that the accepted 
margin of error was 5% with a confidence interval of 95%, and 
the distribution response was 50% for a population of 20,000. 
The Imam Hossein Hospital is an educational tertiary center, 
and patients are referred there if they are in need of fur-
ther work-up or certain complex operations. Patients were 
frequently evaluated throughout their admission so to docu-
ment whether their Alvarado scores changed over time. If 
appendicitis was diagnosed, an appendectomy was performed 
and the appendix tissues were examined by a pathologist so 
to verify diagnosis. Patients received follow-up for one week 
following discharge so to identify possible complications or 
the need to perform surgery.

Patients older than 16 years of age that presented with ab-
dominal pain due to extra-abdominal pathology such as pneu-
monia, acute myocardial infarction, drug intoxication, drug 
and alcohol misuse, mental retardation or other mental dis-
orders, trauma to the abdomen, pregnancy, or had difficul-
ties in verbal communication were excluded from the study 
(n=80). As such, the final study sample included 300 patients. 
Statistical data were evaluated with SPSS software version 
13.0 to calculate and compare means, standard deviations and 
frequencies. Alvarado scoring system sensitivity and speci-
ficity was calculated so to determine its validity. Likelihood 
ratios (LRs) were also determined for the Alvarado scoring 
system. In all correlation analyses a p-value less than 5% was 
considered statistically significant. Patients were given a de-
tailed description of the study and provided their informed 
consent before participating in this investigation. 

RESULTS

As shown in Table 1, Alvarado scores were determined for 
each patient. On average, the study subjects were 39.97 
years-old, 46.3% were female, and 65.3% were married. Only 
14.7% of the patients were educated in the university. The 
overall mean Alvarado score was 4.23, and Alvarado score 
frequencies are shown in Table 2.

From the 300 patients that participated in this study, 36% 

had confirmed cases of appendicitis according to pathology 
reports. A total of 194 patients had abdominal pain due to 
other causes. Of the 106 patients that had confirmed ap-
pendicitis, 62.26% had an Alvarado score ≤7, whereas 37.73% 
of patients had Alvarado scores above 7. Of the 194 patients 
that were diagnosed with abdominal pain due to other causes, 
98.4% had an Alvarado score ≤7 and only 1.54% of patients 
had Alvarado scores greater than 7 (Table 3).

There were 3 cases that received an initial diagnosis of ab-
dominal pain due to a cause other than appendicitis, but their 
Alvarado scores were greater than 7. During follow-up, 2 of 
these patients developed appendicitis and underwent an ap-
pendectomy. Of the 257 patients that had an Alvarado score 
≤7, 25.7% of them had confirmed appendicitis and 74.3% of 
the patients had abdominal pain due to other causes (Tables 
4 and 5). For the 161 male patients, 15 of them had Alvarado 
scores greater than 7, and for the 139 female patients, 28 
had Alvarado scores greater than 7 (p<0.0076). There were 
significant differences in Alvarado scoring between males and 
females (Table 6). Mean Alvarado scores in the patients with 
appendicitis were significantly higher than those for patients 
without appendicitis (p<0.0001). Also this relation was found 
between men and women (Table 7).

Overall, 25.7% of patients that had Alvarado scores of 7 or 

Table 1. Alvarado scoring system example

Characteristics Score

Right lower quadrant tenderness 2

Rebound tenderness 1

Elevated temperature (>37.3°C or >99.1°F) 1

Migration of pain to the right lower quadrant 1

Anorexia 1

Nausea or vomiting 1

Leukocytosis >10.000 white blood cells 2

Leukocytosis with left shift 1

Table 2. Alvarado score distribution frequencies

Frequency (%) Alvarado characteristic

26 Migration of pain to right lower quadrant

45.3 Anorexia

61 Nausea and vomiting

57.7 Tenderness in right lower quadrant

32 Rebound pain

14 Elevated body temperature

49 Leukocytosis

31.7 Leukocytosis with left shift
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less had confirmed cases of appendicitis; however, 93% of 
patients with Alvarado scores greater than 7 had appendici-
tis (p<0.0001) (Table 3). Alvarado scoring system sensitivity 
and specificity were found to be 37% with a 95% confidence 
interval (CI) of 0.23-0.46 and 95.65% with a 95% CI of 0.96-
0.99, respectively. The positive likelihood ratio (LR) was 24.4 
with a 95% CI of 0.077-0.979, and the negative LR was 0.63 
with a 95% CI of 0.61-0.70.

DISCUSSION
In this study, there was a statistically significant difference in 
the amount of patients that had confirmed cases of appendi-
citis if their Alvarado score was greater than 7 (p<0.0001). 
Additionally, the calculated sensitivity was 37% and speci-
ficity was 95.65% for the Alvarado scoring system. Only 3 

patients with Alvarado scores greater than 7 were not ini-
tially diagnosed with appendicitis, but a week after discharge 
two of those patients were found to have appendicitis. In 
a study conducted in the Islam Abad Medical University in 
2007, patients diagnosed with abdominal pain that received 
appendectomies were categorized based on Alvarado score: 
the first group had scores ≥7 and the second group had 
scores <7. They found that regardless of the Alvarado score, 
53.54% had confirmed cases of appendicitis in the first group 
and 38.96% had appendicitis in the second group accord-
ing to pathology reports. They determined that Alvarado 
score sensitivity was 58.2% and the sensitivity was 88.9%.
[4] In comparison with our data, this study had attributed 
the Alvarado scoring system with a higher sensitivity and 
specificity.

Table 3. Abdominal pain causes according to Alvarado score

 Abdominal pain due Appendicitis
 to other causes

 n % n %

 191 98.43 66 62.26 Alvarado score ≤7

 3 1.54 40 37.73 Alvarado score >7

 194 100 106 100 Total number of patients

Table 4. 

 Total Other causes Appendicitis

 n % n % n % 

 257 100 191 74.3 66 25.7 Alvarado ≤7

 43 100 3 7 40 93 Alvarado >7

Table 5. Alvarado scores according to diagnosis

 Diagnosis Total

 

 

 n % n % n % n % n % n % n % n % n % n % n % n % n % n %

Alvarado 66 25.7 6 2.3 108 42.0 36 14.0 6 2.3 9 3.5 4 1.6 4 1.6 6 2.3 4 1.6 2 0.8 2 0.8 4 1.6 257 100.0

score ≤7

Alvarado 40 93.0 0 0 3 7.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 100.0

score >7

Total 106 35.3 6 2.0 111 37.0 36 12.0 6 2.0 9 3.0 4 1.3 4 1.3 6 2.0 4 1.3 2 0.7 2 0.7 4 1.3 300 100.0

EP: Ectopic pregnancy; UTI: Urinary tract infection.
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In another study conducted in Pakistan during 2003, 100 pa-
tients with suspected appendicitis were categorized into 3 
groups: group one had Alvarado scores ≥7 and underwent 
an appendectomy, group two had Alvarado scores ranging 
from 5-6 and were hospitalized for observation, and group 
three had Alvarado scores ≥4 and were discharged. Several 
patients that developed elevated Alvarado scores ≥7 in group 
two (that were initially given Alvarado scores ≤7) received 
an appendectomy and histological examination confirmed the 
diagnosis of appendicitis. In the 60 patients that underwent 
an appendectomy, 54 of them developed confirmed cases of 
appendicitis according to tissue pathology findings. Of the 
15.6% patients that underwent unnecessary appendectomies, 
7.8% of them experienced an appendix perforation. Overall, 
the Alvarado scoring system was found to have a positive pre-
dictive value of 84.35%.[5] The positive predictive value found 
in that study approaches our value of 93%, which is greater 
than previously reported.

In 1996, an investigation was performed in England that was 
a prospective analysis of elderly female patients that received 
elective laparoscopic appendectomies. Modified Alvarado 
scores were also determined for patients with suspected ap-
pendicitis. Overall, 84 patients comprised the experimental 
group and 97 patients made up the control group. Depend-
ing on the group that the patients were assigned, they were 
treated by a separate medical team and Modified Alvarado 
scores and the presence leukocytosis were determined for 
all subjects. Patients that demonstrated leukocytosis with left 
shift were removed from the study. The experimental group 
was divided into 3 groups depending on Modified Alvarado 

score: 0-3, 4-6, and 7-9. In the experimental group, only 5% of 
the patients received an unnecessary appendectomy as com-
pared to 18% of controls. Moreover, 10% of adult women 
were not found to have appendicitis according to laparo-
scopic examination, averting unnecessary appendectomies.
[6] Overall, these results indicate that the Modified Alvarado 
scoring system has a good positive predictive value, which 
agrees with our findings.

In another prospective study in southern India performed 
from 2004 to 2005, 231 patients with pain located in the right 
iliac fossa were evaluated. Patients were categorized between 
two groups based on their Alvarado scores: group one had 
scores ≤7 (n=118) and group two had scores ≥6 (n=113). 
Out of the 103 patients in group one that underwent surgery, 
101 were found to have acute appendicitis. However, in group 
two, of the 29 patients that underwent an appendectomy, 
6 patients had confirmed cases of appendicitis according to 
histological findings.[7] From ultrasound imaging, 110 cases of 
appendicitis were diagnosed and of those cases, 107 were 
confirmed. These findings indicate that 3 patients received 
false positive diagnoses. According to this study, it was found 
that the Alvarado scoring system had a sensitivity of 88.8%, 
which was higher than what we found, and a specificity of 
75%, which was lower than what we determined in our study. 
In a study conducted by Sanabria and colleagues during 2007 
in Columbia, it was found that unnecessary appendectomies 
were performed in 16.9% of males and 31.4% of females.[8] 
In men, clinical signs were more indicative of a diagnosis of 
appendicitis than laboratory results, but there were no such 
differences found in women. In our study, we did not ob-

Table 6. Comparison of Alvarado scores between males and females 

Alvarado Score Male Female

  n % n %

Score >7, 43 (100%)  27 62.7 16 37.2

Alvarado ≤7, 257 (100%)  111 43.2 146 56.8

Chi-squared value 7.12

Degrees of freedom 1

Two-tailed p-value 0.0076

Table 7. Mean Alvarado scores for males and females 

Alvarado score Diagnosis Male Female

Alvarado >7 Appendicitis 9.6 9.73

 Other causes 8 8

Alvarado ≤7 Appendicitis 6.1 6.4

 Other causes 3.2 2.8
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serve these differences between men and women. In a study 
by Horzić et al.,[9] it was found that clinical findings were 
most critical in diagnosing appendicitis, but Alvarado scor-
ing still demonstrated utility in diagnosing appendicitis due to 
the high specificity of this scoring system.[9] In a prospective 
study conducted in the surgical emergency unit of a teaching 
hospital in Baghdad, Iraq,[10] the Alvarado scoring system was 
utilized to help diagnose patients with suspected acute ap-
pendicitis (n=100). Of the patients with Modified Alvarado 
scores ≥7, 57.5% were female and 42.5% were male, and for 
those patients with Modified Alvarado score <7, 53.9% were 
female and 46.1% were male. Compared to our results, for 
patients that received Alvarado Scores >7, the percentage of 
females was lower, whereas for Alvarado scores <7, the per-
centage females was higher (Table 6). For Alvarado scores >7, 
the mean Alvarado score for females and males differed sig-
nificantly for those diagnosed with acute appendicitis in our 
study. For patients with Alvarado Score <7, mean Alvarado 
scores between males and females were not significantly dif-
ferent (Table 7). These findings are similar to those in the P. 
D. Gurav et al. study performed in Government hospital in 
Sangli, India.[11]

In conclusion, the results of our study revealed that the Al-
varado scoring system can be used in patients with acute ab-
dominal pain, and may be effective in predicting appendicitis. 
A positive score (Alvarado score >7) suggests a 93% chance 
of having appendicitis, whereas a negative test (Alvarado 
score ≤7) suggests a 26% probability of having appendicitis. In 
all, the Alvarado scoring system is a good rule-in test, but not 
an adequate rule-out test.
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OLGU SUNUMU

Akut karın ağrısında Alvarado skorunun değerlendirmesi
Dr. Hamid Kariman,1 Dr. Majid Shojaee,1 Dr. Anita Sabzghabaei,1 Dr. Rosita Khatamian,2

Dr. Hojjat Derakhshanfar,1 Dr. Hamidreza Hatamabadi1

1Shahid Beheshti Üniversitesi Tıp Fakültesi, Acil Tıp Anabilim Dalı, Tahran, İran;
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AMAÇ: Apandisitten rahatsız hastalarda genellikle Alvarado skoru değerlendirilir. Bu çalışmada, nedenleri ne olursa olsun karın ağrısından rahatsız 
hastalarda Alvarado skorları karşılaştırıldı.
GEREÇ VE YÖNTEM: Bu prospektif  çalışmada akut karın ağrısı olan ve acil servise sevk edilen 300 hasta ağrının nedeni ne olursa olsun Alvarado 
skoruyla değerlendirildi.
BULGULAR: Üç yüz hastadan 257’sinde (%85.66) Alvarado skorları 7 veya daha düşük iken 43 (%14.33) hastada 7’den daha yüksekti. Bu çalışmada 
Alvarado skorları 7 veya daha düşük olanlardan 66’sında (%25.7), Alvarado skorları 7’den daha yüksek olan 40 (%93) hastada, arada istatistiksel 
açıdan anlamlı farklılıklar olmak üzere apandisit saptanmııştı. Bu bulgu, karın ağrısı ve Alvarado skoru 7’den yüksek hastaların çok büyük bir olasılıkla 
apandisitten rahatsız olduğunu akla getirmektedir. Bu skorlama sisteminin apandisit için %95’lik bir özgüllük, ancak düşük bir duyarlılık (%37) dere-
cesine sahip olduğu görünmektedir (%37).
SONUÇ: Apandisiti öngörme açısından akut karın ağrısı olan hastalarda Alvarado skorlama sistemi kullanılabilir. Pozitif  bir test (Alvarado skoru 
>7) %93, negatif  bir test (Alvarado skoru ≤7) ise %26 oranında apandisit olasılığını gösterecektir. Bu nedenle bu test apandisit lehine iyi, apandisiti 
dışlamak için ise yeterli olmayan bir testtir.

Anahtar sözcükler: Alvarado skoru; apandisit; karın ağrısı.
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