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Background: Studies of adult and pediatric patients undergoing appendectomy have reported variable outcomes and operative
metrics related to the effect of obesity. The purpose of this study was to investigate the effect of obesity in adult and pediatric
patients undergoing appendectomy at our institution.
Methods: This single-center retrospective study evaluated the relationship between length of hospital stay for appendectomy
and body mass index (BMI). Data obtained from the electronic medical record included age, sex, weight, height, BMI, the number
of hours the patient experienced symptoms prior to presentation to the emergency room, the number of hours the patient was
admitted prior to surgery, the number of hours of hospital admission after surgery, perforated appendix, preoperative comorbidi-
ties, and evidence of preoperative sepsis.
Results: During the 3-year study period, 118 adults and 38 children who underwent appendectomy composed the study groups.
Patients were stratified by obese and nonobese, with obesity defined as BMI�30.0 kg/m2. In adults, we found no significant differ-
ence between length of stay in obese (n=45) and nonobese (n=73) patients (79.6 ± 65.5 hours vs 101.6 ± 123.0 hours; P=0.21).
In children, we found no significant difference between length of stay in obese (n=9) and nonobese (n=29) patients (92.9 ± 64.6
hours vs 109.0 ± 93.5 hours; P=0.54).
Conclusion: Obesity did not affect length of stay in adults and children who underwent appendectomy in the present series.
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INTRODUCTION
Appendectomy is one of the most common surgical pro-

cedures worldwide, whether performed for management of
acute appendicitis or as an addition to a larger abdomi-
nal surgery.1 In the United States, approximately 200,000
appendectomies are performed annually.1 As such, patients
undergoing appendectomy represent a sizable proportion
of the general surgery patient population, and obesity may
be an important factor in determining patient morbidity
related to appendectomy performed for management of
acute appendicitis.
Albeit not specific to appendectomy, studies suggest that

high body mass index (BMI) is positively associated with
in-hospital mortality and increased length of stay (LOS).2,3

Akinyemiju et al concluded that higher BMI was associated
with increased risk of mortality and longer hospital stay in
a cohort of more than 800,000 patients admitted for various
medical and cancer-related diagnoses.2 Similarly, Lewis et al

found that obesity was associated with increased comor-
bid illness and with significantly longer intensive care unit
and hospital LOS.3 However, in a cohort of 272 patients
who underwent appendectomy, no significant differences
were found in postoperative recovery, appendix perforation
status, or mortality between obese and nonobese patients,
and Towfigh et al recommended no change in appendici-
tis management for obese patients.4 A study of a large
national pediatric database that compared patients who
underwent appendectomy to patients undergoing other
intestinal operations showed that obese appendectomy
pediatric patients had significantly longer hospital LOS
compared nonobese patients, but no significant difference
in LOS was seen between obese and nonobese patients
undergoing other intestinal operations.5 Other studies have
reported worse outcomes in obese adults and longer oper-
ating times in obese adults and children.6-8 The purpose of
this study was to investigate the effect of obesity in adult
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Figure. Length of stay factors including hours admitted after surgery, hours admitted prior to surgery, duration of symptoms
prior to hospital arrival, and overall length of stay in the adult patients compared to the pediatric patients in the study cohort.
Upper bars show pediatric data; lower bars show adult data.

and pediatric patients undergoing appendectomy at our
institution.

METHODS
This study is a retrospective analysis of adult and pediatric

populations who had an appendectomy at our institution
during a 3-year period. Review of electronic medical records
was conducted after obtaining institutional review board
approval. Obesity was defined as BMI �30.0 kg/m2. Data
obtained from the electronic medical record included age,
sex, weight, height, BMI, the number of hours the patient
experienced symptoms prior to presentation to the emer-
gency room, the number of hours the patient was admitted
prior to surgery, and the number of hours of hospital admis-
sion after surgery. International Classification of Diseases,
Tenth Revision codes were used to identify perforation status
of the appendix. All cases were also reviewed for evidence
of appendix perforation by direct intraoperative visualiza-
tion, preoperative comorbidities, and evidence of preoper-
ative sepsis. Sepsis was defined as having at least 2 of the
following in the presence of possible infection: central body
temperature >101 °F (38.3 °C) or <96.8 °F (36 °C), heart rate
�90 bpm, or respiratory rate �20 breaths per minute.9 For
comorbidities, each condition was recorded, and a comor-
bidity score (0, 1, or �2) was created as the sum of the num-
ber of conditions per patient. BMI was stratified, and LOS
was then compared between obese patients and nonobese
patients.
A secondary analysis assessed whether preoperative

admission time had an effect on postoperative admis-
sion time in the obese patient vs the nonobese patient.
The purpose of this analysis was to determine if obese
patients required more preoperative admission time to
optimize for surgery. Obese patients were separated
into groups: <24 hours preoperative admission time and
�24 hours preoperative admission time. Nonobese patients
were separated using the same categories. Patients were
also grouped according to number of comorbidities (0, 1, or
�2). Postoperative LOS was subsequently compared.
Fisher exact test and z score were used to calculate sta-

tistical values. Multivariable analysis was performed secon-

darily, controlling for the potential confounders of BMI, sex,
age, and number of comorbidities. P values<0.05 were con-
sidered statistically significant.

RESULTS
The Figure shows the comparison in LOS and related fac-

tors for all adult and pediatric patients.

Adult Patients
We identified 118 adult patients who underwent appen-

dectomy (Table 1). In the adult population, 58% were male,
42% were female, and their mean age was 38 years.
Seventy-three patients (62%) had a BMI <30 kg/m2, while
45 patients (38%) had a BMI �30 kg/m2. A slight major-
ity of female patients were obese (n=26; 52%), whereas
only 28% (n=19) of male patients were obese (P=0.012).
Obese patients had a similar appendix perforation rate (18%)
compared to nonobese patients (14%) (P=0.700). We found
no significant difference in the number of comorbidities
between obese and nonobese patients (P=0.42). Overall,
45 patients (38%) had no comorbidities, 35 patients (30%)
had 1 comorbidity, and 38 patients (32%) had 2 or more
comorbidities.
We found no significant difference in length of time of

symptoms before presentation to the emergency depart-
ment, length of time patients were admitted prior to their
surgery, or length of time patients were in the hospital after
surgery was performed (Table 1).
LOS in adult patients was not affected by obesity at

our institution (Table 2). In multivariate analysis, controlling
for BMI, sex, age, and number of comorbidities, LOS in
obese adult patients (79.6± 65.5 hours) was not significantly
different compared to nonobese adult patients (101.6 ±
123.0 hours) (P=0.21). In multivariate analysis, none of the
following was a significant predictor: the length of time of
symptoms prior to emergency department presentation, pre-
operative admitted time, and postoperative admitted time
(P�0.2 in all comparisons).
When comparing patients receiving <24 hours of inpa-

tient care preoperatively with patients receiving �24 hours
preoperatively, we found no significant change in the
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Table 1. Adult Patient Characteristics, Overall and by BodyMass Index (BMI) Classification

Variable
All Patients,

n=118

Nonobese,
BMI<30 kg/m2,

n=73

Obese,
BMI�30 kg/m2,

n=45 P Value

Age, years, mean 38 37 40 0.36

Sex 0.012

Femalea 50 24 (48) 26 (52)

Malea 68 49 (72) 19 (28)

Perforated appendix 18 (15) 10 (14) 8 (18) 0.700

Comorbidities 1.2 (mean) 1.2 (mean) 0.42

0 45 (38) 26 (36) 19 (42)

1 35 (30) 25 (34) 10 (22)

�2 38 (32) 22 (30) 16 (36)

Hours patient experienced symptoms prior to presentation, mean 92.6 39.3 54.1 0.26

Hours patient admitted prior to surgery, mean 14.0 15.8 11.2 0.19

Hours of hospital admission after surgery, mean 78.6 85.5 67.5 0.28
aPercentages are calculated across the row and not by column.
Note: Data are presented as n (%) unless otherwise indicated.

postoperative duration of inpatient admission for obese vs
nonobese patients regardless of the number of comorbidi-
ties (P>0.05 in all comparisons). Comparing <24 hours
vs �24 hours preoperatively, we found no significant dif-
ference in proportion of perforated appendix, sepsis, or
mean number of comorbidities (P>0.05 in all comparisons)
between obese and nonobese patients. However, duration
of inpatient admission preoperatively was 11.3 hours longer
for patients with one or more comorbidities compared to
patients without a comorbidity when controlling for BMI, sex,
and age (P=0.015).

Pediatric Patients
We identified 38 pediatric patients who had appendec-

tomies during the study period, 23 males (61%) and 15
females (39%) with a mean age of 9 years (Table 3). Nine
patients (24%) were obese. Most pediatric patients had
no comorbidities (76%). A greater percentage of the pedi-
atric patients had a perforated appendix (26%) compared to
adults (15%).
We observed a significant difference in the duration of

experiencing symptoms before presentation to the emer-
gency department (P=0.015), with the obese population pre-
senting after a mean of 28.1 hours of symptoms and the
nonobese population presenting at amean of 62.3 hours. We
found no significant difference in the number of hours a pedi-
atric patient spent admitted preoperatively (P=0.25) or post-
operatively (P=0.78) between obese and nonobese patients.

We also noted no difference in the number of comorbidities
(P=0.45) between obese and nonobese pediatric patients.
Obese patients were found to have a similar perforation rate
when compared to nonobese patients (P=0.25).

We found no significant difference in the total LOS
between obese and nonobese pediatric patients (P=0.54)
(Table 2). Stratifying all patients—obese and nonobese—
who received <24 hours vs �24 hours of inpatient care pre-
operatively, we found no significant difference in the pro-
portion of perforated appendix, sepsis, or mean number of
comorbidities (P>0.05 in all comparisons).

DISCUSSION
In this study, we found no difference in LOS between

obese and nonobese patients receiving appendectomy in
either the adult or pediatric subgroup. Secondary obser-
vations included (1) a significantly higher incidence of
obese adult female patients vs obese adult male patients
(P=0.012), (2) an increased length of inpatient hospital-
ization preoperatively in adult patients with comorbidities
when controlling for all variables (P=0.015), and (3) a sig-
nificant difference between the obese and the nonobese
pediatric patients in the duration of experiencing symp-
toms before presentation to the emergency department
(P=0.015).

The high proportion of adult obese female patients in part
may reflect the rising incidence of female obesity in the
United States.10 Although Ballard et al did not investigate

Table 2. Hospital Length of Stay (LOS) in Adult (n=118) and Pediatric (n=38) Patients by BodyMass Index (BMI) Classification

Nonobese, BMI<30 kg/m2 Obese, BMI�30 kg/m2 P Value

Adult LOS, hours, mean ± SD 101.6 ± 123.0 79.6 ± 65.5 0.21

Pediatric LOS, hours, mean ± SD 109.0 ± 93.5 92.9 ± 64.6 0.54
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Table 3. Pediatric Patient Characteristics, Overall and by BodyMass Index (BMI) Classification

Variable
All Patients,

n=38

Nonobese,
BMI<30 kg/m2,

n=29

Obese,
BMI�30 kg/m2,

n=9 P Value

Age, years, mean 9 9 11 0.40

Sex 0.26

Femalea 15 10 (67) 5 (33)

Malea 23 19 (83) 4 (17)

Perforated appendix 10 (26) 9 (31) 1 (11) 0.25

Comorbidities 0.11 (mean) 0.2 (mean) 0.45

0 29 (76) 21 (72) 8 (89)

1 4 (11) 3 (10) 1 (11)

�2 5 (13) 5 (17) 0

Hours patient experienced symptoms prior to presentation, mean 54.2 62.3 28.1 0.015

Hours patient admitted prior to surgery, mean 13.5 15.0 8.8 0.25

Hours of hospital admission after surgery, mean 93.8 95.5 86.9 0.78
aPercentages are calculated across the row and not by column.
Note: Data are presented as n (%) unless otherwise indicated.

appendectomy, their surgical study reported a higher inci-
dence of obese female patients than male patients.11

Contrary to our findings, Garey et al6 and Knott et al7

demonstrated associations of obesity with longer LOS after
appendectomy. Those studies also reported longer opera-
tive times, increased postoperative analgesics, and worse
outcomes in obese appendectomy patients.
Regarding pediatric patients undergoing appendectomy,

obesity has been associated with longer surgeries, longer
hospital stays, and increased postoperative infections when
compared to nonobese children.12,13 However, we found
no significant increase in LOS in our pediatric population
because of obesity, a finding that agrees with Blanco et al
who found that obesity in general did not contribute to
increased LOS or postoperative infections in a pediatric
population.14 Michailidou et al showed significantly longer
operative times in obese pediatric patients receiving appen-
dectomy vs nonobese pediatric patients.8 However, that
study showed no increase in pediatric postoperative compli-
cation rate after 30 days and concluded that obesity is not
an independent risk factor for postoperative complications
following laparoscopic appendectomy.
Our study had several limitations, including its small sam-

ple size and retrospective nature. LOS and related metrics
were the primary variables of this investigation, and the time
durations obtained from electronic medical record charting
are prone to administrative and charting errors in the hours
of time spent in the hospital. BMI is an imperfect tool for
determination of obesity because it does not evaluate body
type. We used a BMI �30 kg/m2 to define the obese group.
The study of subsets such as overweight (BMI 25-29 kg/m2),
obese (�30 kg/m2), severely obese (�35 kg/m2), and mor-
bidly obese (�40 kg/m2) was not practical given our small
sample size. The reason for the significantly longer admis-
sion time for adult patients with comorbidities is unclear.
Contributing factors may have included delayed diagnosis
of appendicitis given comorbidities confounding the clini-

cal presentation, preoperative optimization, or both; how-
ever, these factors were not objectively assessed. Although
others have reported obesity-related longer operative times
and higher rates of postoperative infections,12,13 we did not
assess for obesity-related longer operative times, which is a
limitation.

CONCLUSION
This study adds support to the body of literature indicat-

ing that obesity is not a risk factor for a prolonged LOS after
appendectomy. We noted no apparent change in the post-
operative LOS in patients who spent lengthened inpatient
time preoperatively, suggesting that prolonged overall LOS
can be mitigated by adequate optimization before surgery in
at-risk patients.
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