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Weekend Admissions Associated with Increased
Length of Stay for Children Undergoing
Cholecystectomy
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ABSTRACT

Background and Objectives: Prior research shows an
association between increased length of stay (LOS) and
weekend surgical admissions, but none have looked at
this relationship in children undergoing nonelective cho-
lecystectomy for benign noncongenital biliary disease.
We investigated whether weekend admissions lead to a
longer LOS in this patient population.

Methods: The Statewide Planning and Research Cooperative
System database was queried for children = 17 years under-
going cholecystectomy in New York State between January 1,
2009 and December 31, 2012. Parametric and nonparamet-
ric statistical testing was used for univariate analysis; multi-
variable binary logistic regression and linear regression
models were used for multivariable analysis. Statistical sig-
nificance was < 0.05.

Results: A total of 1066 pediatric patients underwent non-
elective cholecystectomy for gallstone pancreatitis (9.7%)
and other benign biliary noncongenital diseases (90.3%), of
which 22.1% of all patients were admitted over the week-
end. Most cases (97.2%) were treated laparoscopically with
an overall 3-day median LOS. Weekend admission was
associated with an increased LOS of 4 days as opposed to
3 days during the weekday (p < 0.001). On a multivariable
binary logistic regression model controlling for hospital fac-
tors, indication for surgery, and comorbidities, weekend
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admission was associated with 1.92 odds of increased
length of stay (adjusted odds ratio of 1.924, 95% confidence
interval: 1.386-2.673).

Conclusion: Weekend admissions were associated with
increased LOS and charges for children requiring non-
elective cholecystectomy, despite the wide use of laparo-
scopic surgery.

Key Words: Weekend admission, Cholecystitis, Cholecyste-
ctomy, Hospital stay length.

INTRODUCTION

Weekend admissions for surgical and nonsurgical admis-
sions have been associated with unfavorable outcomes such
as increased morbidity, mortality, hospitalization duration,
and expenditures when compared to patients admitted dur-
ing the week in admissions requiring urgent surgical inter-
vention such as cases of diverticulitis, Crohn’s disease, and
ulcerative colitis in adults and children.” Little has been
investigated in terms of the weekend effect in children with
benign noncongenital biliary disease such as gallbladder
disease from gallstones—a disease increasing in incidence
in children and often requiring urgent procedures for treat-
ment on the same admission.

Pediatric cases of benign noncongenital gallbladder disease,
namely cholelithiasis, cholecystitis, cholangitis, choledocho-
lithiasis, and gallstone pancreatitis have been increasing in
incidence and prevalence in children mainly due to the obe-
sity epidemic, early-onset puberty, and increased oral con-
traceptive prescriptions in female adolescents.>® Currently,
few resources exist on the standardization of care for pediat-
ric benign noncongenital gallbladder disease with variation
in the modality of diagnosis, laboratory follow-up, proce-
dural/operative interventions, and timing of treatment strat-
egies, leading to significant variation among hospitals.>”
While adult cases have been studied to determine optimal
timing for surgical intervention and develop systematic
methods for efficient medical decision-making, there is less
evidence of this in children.® This leads to significant varia-
tion in who admits these children—a surgical or medical
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service—, how urgent they should be treated, and what fol-
low-up they receive.

To date, no reports have evaluated the cross-section of
the weekend effect on nonelective pediatric cholecystec-
tomy for children requiring urgent surgical intervention
on their admission. Weekend admissions are common for
benign noncongenital biliary disease requiring nonelec-
tive cholecystectomy. The differences in the weekend ver-
sus weekday admission for these children may impact the
timing of treatment, the speed at arriving on the diagnosis,
and subsequent planned interventions before surgery.
Our study investigated whether weekend admissions
were associated with longer length of stay (LOS) and
greater charges using an administrative database for chil-
dren with benign noncongenital biliary disease who
underwent nonelective cholecystectomy in all hospitals
admitting children in New York State. We hypothesized
that weekend admissions would lead to increased charges
and increased LOS after controlling for geography, race,
ethnicity, gender, insurance status, hospital type, admis-
sion day, risk of mortality, and severity of the disease.

METHODOLOGY

Through the New York State Department of Health
Statewide Planning and Research Cooperative System
(SPARCS) database, we queried all hospital admissions for
the pediatric population who underwent cholecystectomy
in New York State between January 1, 2009 and
December 31, 2012 in patients = 17 years old. These dates
were chosen given that these were the only dates days of
admission and day of discharge were recorded in the
database. The SPARCS database is an administrative data-
base of both government and private sector patient claim
information for all payers in New York State. The unit re-
cord of the database is a patient’s visit or stay. The data
include demographic information, claims information,
and clinical data for every hospital discharge, ambulatory
surgery, and emergency department visit. The database
consists of race and ethnicity, International Classification
of Diseases (ninth Revision) codes with the primary diag-
nosis, LOS, procedure(s), and charges. For disease and
mortality risk assessment, the database uses All Patient
Refined Diagnosis Related Group (APR-DRG) risk of mor-
tality and disease severity, which is commonly used by
hospitals and insurance companies determine the value of
care for higher acuity patients for a given disease and
incorporates procedures performed as well as utilization
of health care resources.” The APR-DRG system is divided
into four categories for each factor (risk of mortality and
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disease severity) consisting of minor, moderate, major,
and extreme, with higher levels of APR-DRG codes mean-
ing increased use of medical resources and increased se-
verity of primary disease or secondary comorbidities.
Higher APR-DRG levels in the risk of mortality and dis-
ease severity categories are associated with higher read-
mission rates and other adverse outcomes.'*"!

The database is deidentified and publicly available, and
the Institutional Review Board at New York Medical
College granted exemption according to 45 Code of
Federal Regulations 46.101(b)(4) for existing data, docu-
ments, records, and specimens. Hospital charges in this
database are defined as the amount the hospital charged
the insurance company or government for the total serv-
ices rendered while hospital cost is the total dollar charges
reported by the hospital as previously described.'*"?

The database was queried for information between January
1, 2009 and December 31, 2012. It included children not
born on the index admission and = 17 years with a primary
or secondary diagnosis of acute or chronic gallbladder dis-
ease who underwent cholecystectomy and were admitted
nonelectively. Diagnosis and surgical procedure definitions
were used as abstracted from the billing information
through International Classification of Diseases Clinical
Modification Version 9 (ICD-CM 9) codes and recorded into
the database as clinical classification software diagnosis
codes as previously described.'*"® We used Clinical
Classification Software procedure code 84 for cholecystec-
tomy and linked it to Clinical Classifications Software diag-
nosis code 149 for noncongenital biliary tract disease, which
includes the following: 90.70.1 Cholelithiasis with acute cho-
lecystitis, 90.70.2 Cholelithiasis with other cholecystitis
90.70.3 Cholelithiasis without mention of cholecystitis,
90.70.4 Calculus of bile duct, 90.70.5 Cholecystitis without
cholelithiasis, and 90.70.6 Other biliary tract disease. We
also linked procedure code 84 for cholecystectomy and
linked it to diagnosis code 152 for pancreas disorders not di-
abetes, which includes: 9.90.1 Acute pancreatitis and 9.90.2
Chronic pancreatitis, 9.90.3 Other pancreatic disorders.

Any elective admissions for cholecystectomy were
excluded. Any instances of cholecystectomy in which the
operative procedure did not match the diagnosis of biliary
tract disease or pancreatic disorders were excluded from
the analysis. Patients with a significant concomitant proce-
dure not related to the primary surgery and excluding en-
doscopic procedures were not included. Any patient who
had an unclear clinical indication, missing data, or who
had upon further investigation of comorbidities a pathol-
ogy that was congenital biliary disease and not gallstone
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All pediatric patients ( < 17) in SPARCS*
(2009-2012) who underwent
cholecystectomy
N =1435
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> | Exclude patients admitted electively (n = 309)

y

Analytic Cohort
N = 1066

Exclude patients with:

e Procedure unrelated to a diagnosis of benign
non-congenital, non-gallstone related biliary
disease (n=47)

e Unclear or missing clinical indication (n = 10)

e Concomitant major procedure (n = 3)

*SPARCS= Statewide Planning and Research Cooperative System

Figure 1. The New York state department of health’s statewide planning and research cooperative system database query protocol.

related were subsequently excluded from analysis (Figure
1). Patients who had a pre-operative or postoperative en-
doscopic retrograde cholangiopancreatography on the
same admission were included.

Variables collected directly from the data set included
race, ethnicity, gender, insurance status, admission day,
discharge day, disposition, risk of mortality, the severity
of disease, LOS, elective versus nonelective admission,
transfer status, location of where the patient was admitted
from, hospital identity, and cost/charges of the hospitali-
zation for a given child admitted and operated on for the
diagnosis. The weekend was defined as an admission on
either Saturday or Sunday. Publicly available data was
then linked to the SPARCS dataset, such as pediatric sur-
gery fellowships, pediatric residency affiliation of the
admitting hospital, and state census data to define urban
versus rural were obtained from a prior study using this
database and publicly available resources as previously
described.'*'? Variables collected directly from the pub-
licly available dataset set included geography, race, eth-
nicity, gender, insurance status, hospital type, admission
day, risk of mortality, and disease severity.

IBM SPSS Version 200.0 and 260.0 (IBM; Armonk, NY,
USA) was used for data analysis. Nonparametric and para-
metric statistical testing was used for univariate analysis if
the data was non-normally or normally distributed,
respectively. A multivariate binary logistic regression
model was used for multivariate analysis with the LOS
greater than three days used as the binary outcome.
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Statistical significance is defined as P < .05. Increased
LOS was analyzed both as a continuous variable and
transformed into a binary category, which was defined as
any LOS greater than the overall cohort’s median LOS.
Using this database and our selection criteria, the median
LOS was three days in children admitted and operated for
benign gallbladder disease requiring cholecystectomy ei-
ther in patients requiring or not requiring endoscopic ret-
rograde cholangiopancreatography beforehand. Anything
above three days was defined as an increased LOS. This
was used in our multivariable regression models. Others
have done the transformation of continuous to binary for
identifying patients who have a prolonged LOS in the lit-
erature as an accurate way to assess for quality of care by
identifying those with longer LOS for a given procedure.*
Moreover, the median is a more accurate description than
other measures when describing LOS."

RESULTS

A total of 1066 children =17 years old underwent chole-
cystectomy in New York State in the study period (Figure
1). Seven hundred ninety children (74.1%) of the overall
cohort were identified as female, while 819 children
(76.8%) of the overall cohort had private insurance. Just
over half of the children in the study (552, 51.8%) were
identified as White/Caucasian, while 348 children (32.6%)
were identified as Hispanic. Regarding hospital character-
istics, approximately 1011 children (94.8%) of the overall
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cohort were treated at urban hospitals, and the remaining
children were treated at a rural hospital. Five hundred
seventy-five children (53.9%) of the overall cohort were
seen at hospitals affiliated with a pediatrics residency pro-
gram, and 475 children (44.6%) of the overall cohort of
children were treated in hospitals affiliated with a child-
ren’s hospital. Eight hundred twenty-one children of the
overall cohort (77%) were admitted from the emergency
department. Two hundred forty-five children (23%) of the
overall cohort in the study were transferred from an out-
side hospital or directly admitted to the hospital from
home, an institution, or an outside hospital. Most children
in our overall cohort had their admission and surgery
done at a facility not affiliated with any pediatric surgery
fellowships (888, 83.3%).

Regarding clinical features, 963 children (90.3%) of the
overall cohort had a diagnosis of biliary diseases such as
symptomatic cholelithiasis, cholecystitis, or choledocholi-
thiasis. Of the overall cohort, 103 children (9.7%) had a di-
agnosis of gallstone pancreatitis. A total of 1,036 children
(97.2%) of our overall cohort had a laparoscopic cholecys-
tectomy performed while the rest were open procedures.
Most of these children were discharged home under pa-
rental supervision (1048, 98.3%) and on the weekday
(750, 700.8%).

Of the overall 1,066 patients, 236 children (22.1%) were
admitted over the weekend. Univariate analysis compar-
ing weekend versus weekday admissions in this cohort
showed that children hospitalized on the weekend had an
increased median LOS of 4 days (interquartile range, 3—
6days) as opposed to 3days (interquartile range, 2—
5days; Kruskal-Wallis test, P < .001) (Table 1). More
patients were admitted from the emergency department,
and fewer patients were admitted as transfer or direct
admissions on the weekend versus the weekday
(ANOVA, P =.004) (Table 1). A multivariate binary logis-
tic regression model controlling for demographics, insur-
ance status, and clinical severity as well as surgical
approach for patients with a benign biliary disease requir-
ing cholecystectomy demonstrated that there was an asso-
ciation with increased odds of an increased LOS > 3 days
for children admitted over the weekend versus the week-
day (adjusted odds ratio of 1.924, 95% confidence interval
[CI]: 1.386-2.673) (Table 2). This analysis remained
unchanged with weekend versus weekday associated
with longer length of stay in multivariate linear regression
(B = 0.038, 95% CI [0.004-0.893], Supplemental Table
1). Moreover, on sensitivity analysis, when we excluded
those patients who had a diagnosis of pancreatitis that
required admission, prior procedures such as endoscopy,
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and a concomitant cholecystectomy on the same admis-
sion in a multivariate linear regression model, the result
held with weekend admission having increased LOS (B =
0.046, 95% CI [0.057— 0.974], Supplemental table 2).

The median total charges were compared for this cohort
of patients to compare charges on the weekend versus
the weekday. This comparison of weekday versus week-
end admission showed statistically different total charges,
with children admitted on weekends having an increased
median charge of $26,621 (interquartile range $16,728—
$197,068) compared to the weekday median charge of
$23,393 (interquartile range $14,479-$35,531) per child
(Kruskal-Wallis test, P = .03; Figure 2). The median cost
per child was higher on the weekend as well at $10,967
(interquartile range $7,232-$15,656) compared to the me-
dian cost of $9,857 (interquartile range $6,301-$16,241)
on the weekday, but this was not statistically significant
(Kruskal-Wallis test, P = .103). On multivariate linear
regression however these charges nor costs were statisti-
cally significant when accounting for multiple variables (P
> .05, Data not shown).

DISCUSSION

Using the SPARCS database, we found a statistically signif-
icant association between day of admission and LOS in
patients = 17years old in New York State, who had a
nonelective cholecystectomy performed on the same hos-
pital admission from January 1, 2009 to December 31,
2012 for benign gallbladder disease requiring urgent sur-
gery after admission. LOS increased by one day for
patients admitted during the weekend, in comparison to
the weekday, on univariate analysis with increased odds
of LOS of >3 days for those admitted on the weekend ver-
sus the weekday, on multivariate analysis after adjusting
for demographics, geographics, disease etiology, and dis-
ease severity, among other factors. Our secondary out-
come showed a statistically significant association
between weekend admissions and increased charges of
more than $3,000 associated with weekend admissions
for patients requiring an urgent cholecystectomy, but this
was not significant in multivariable linear regression anal-
ysis. Finally, most pediatric cholecystectomy cases were
performed at an institution without an affiliated pediatric
surgery fellowship.

These findings support other reported research regarding
weekend admission and worse healthcare delivery.
Goldstein et al. found that weekend pediatric patients
who were admitted and underwent common surgical

JSLS  www.SLS.org



JSLS

Table 1.
Demographics, Hospital, and Clinical Variables of Patients

Admission Day

Weekday Weekend p-Value
Demographics, Hospital and Clinical Characteristics N=830 (%) N=236 (%)
Sex Female 615 (74.1) 175 (74.2) 0.986
Race 0.601
White 424 (51.1D) 128 (54.2)
African American 150 (18.1) 43 (18.2)
Other 256 (30.8) 65 (27.5)
Ethnicity 0.239
Non-Hispanic or Latino 507 (61.1) 152 (64.4)
Hispanic or Latino 272 (32.8) 76 (32.2)
Unknown 51(6.1) 8 (3.4
Insurance 0.423
Private 636 (76.6) 183 (77.5)
Public 153 (18.4) 46 (19.5)
Other 41 (4.9 7 (3)
Pediatric residency program in hospital 560 (67.5) 154 (65.3) 0.523
Children’s Hospital Association-accredited hospital 366 (44.1) 109 (46.2) 0.569
Hospital with pediatric surgery fellowship 131 (15.8) 47 (19.9) 0.133
Hospital region 0.543
Urban 789 (95.1) 222 (94.1)
Rural 41 (4.9 14 (5.9
Type of admission 0.004
Emergency department 623 (75.1) 198 (83.9)
Transfer/direct admission 207 (24.9) 38 (16.1)
Indication 0.425
Any biliary disease 753 (90.7) 210 (89.0)
Gallstone pancreatitis 77(9.3) 26 (11.0)
Approach 0.873
Laparoscopic 807 (97.2) 229 (97.0)
Open 23(2.8) 73
APR-DRG severity of illness 0.274
Groups I and 11 693 (83.5) 204 (86.4)
Groups 11T and TV 137 (16.5) 32(13.6)
APR-DRG mortality risk 0.353
Groups I and 11 821 (98.9) 235(99.6)
Groups I and IV 9(1.1) 1(0.4)
Length of stay (median, interquartile range) 3 days (2-5) 4 days (3-06) <0.001

APR-DRG, All Patient Refined Diagnosis Related Group.
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Table 2.
Increased Odds of Greater than Three-Day Length of Stay
Multivariate Regression Odds Ratio p-Value Lower 95% CI Upper 95% CI
Gender
Male Ref. — — —
Female 0.603 0.002 0.441 0.825
Race
Caucasian Ref. — — —
African American 2.401 < 0.005 1.633 3.531
Other 1.490 0.024 1.053 2.108
Insurance Status
Private Ref. — — —
Federal/state insurance 1.455 0.042 1.013 2.090
Self-pay/uninsured 0.931 0.841 0.460 1.883
Ethnicity
Non-Hispanic Ref. — — —
Hispanic 1.256 0.183 0.898 1.756
Other 1.215 0.557 0.632 2.339
APR-DRG severity of illness
Minor and moderate Ref. — — —
Major and extreme 4.424 < 0.005 2.794 7.006
Hospital Region
Urban Ref. — — —
Rural 1.116 0.756 0.560 2.222
Admission
Emergency department Ref. — — —
Transfer/direct admission 0.569 0.004 0.386 0.838
Residency type
No pediatrics residency Ref. — — —
Pediatrics residency 2.256 < 0.005 1.630 3.123
Admission type
Urgent Ref. — — —
Emergent 1.267 0.412 0.719 2.233
Indication
Any biliary disease Ref. — — —
Gallstone pancreatitis 6.810 < 0.005 3.450 13.442
Approach
Laparoscopic Ref. — — —
Open 8.129 < 0.005 2.500 20.439
Day of admission
Weekday Ref. — — —
Weekend 1.924 < 0.005 1.386 2.673

CI, confidence interval.
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Figure 2. Comparison of total median charges for weekday
and weekend admissions.

intervention on the same day on the weekend experi-
enced worse outcomes than those undergoing an admis-
sion and procedure on the weekday with higher risk of
death, wound infection, LOS, and increased hospital
charges among other outcomes.'® Likewise, our study
showed that in addition to the common urgent pediatric
surgeries, pediatric cholecystectomy procedures—which
were not included in the Goldstein, et al. study—were neg-
atively impacted by weekend hospital admissions with an
increased LOS and hospital charges compared to those
children admitted on the weekday.

Egberg et al. also showed a similar adverse outcome for
children with inflammatory bowel disease requiring
urgent abdominal surgery who had a 4% and 7% absolute
risk increase of in-hospital complications for children
admitted with Crohn’s disease and ulcerative colitis,
respectively.” Moreover, children not undergoing any sur-
gical or procedural intervention also experience this
adverse care when admitted with a diagnosis of failure to
thrive; increased LOS and expenditures highlighting that
weekend admission may adversely affect patients in a
manner that extends beyond whether a procedure is
involved but rather involves the whole continuum of
care.'” Furthermore, children admitted on the weekend
for hemorrhagic stroke had higher mortality and higher
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rates of being transferred to a nursing facility after hospital
discharge in comparison with weekday admissions.'®

The adverse outcomes in weekend admissions are likely
multifaceted, involving the healthcare delivery system and
workload to workforce ratio. Regarding the reasons for the
adverse outcomes, it is hypothesized that decreased physi-
cian and nursing staff leads to adverse outcomes for week-
end admissions. The reduced staffing, evidenced by the
higher patient-to-nurse ratios and decreased physician
presence over the weekend, is associated with increased
mortality and morbidity as measured by the prolonged LOS,
missed diagnoses, and missed care opportunities.'”'
Moreover, night and weekends are also associated with
increased medication error rates in the inpatient setting with
up to 10.9 errors per 1000-weekday doses versus 2.55 errors
per 1000-weekend doses, with errors involving mostly med-
ication administration, dispensing, preparation, or ordering
by pharmacists, nursing, and physicians®*. These may con-
tribute to the adverse outcomes of children who are admit-
ted on the weekend as opposed to the weekday.

As pediatric cholecystectomy rises in incidence, optimal
timing for surgical intervention and algorithms to stand-
ardize treatments is necessary to reduce provider and
resource variability that may impact the LOS as we found
was the case in New York State hospitals in this paper.
Prior work and other work looking at weekend admis-
sions in nonelective appendectomy for children and com-
paring it to weekday admissions showed no difference in
length of stay, cost, or charges in New York State.?*** We
hypothesize this may occur because of how appendicitis
is treated as opposed to noncongenital benign biliary dis-
ease, the latter of which may require a more extensive
work-up and are usually admitted to a pediatrics service
at least in our institution. Implementing treatment algo-
rithms that standardize the quality of care and the treat-
ment of children at high-volume children’s hospitals may
improve the quality of care by reducing this variability. In
the United Kingdom, Bray et al. looked at how the varia-
tion of care in adults with acute stroke differed across the
entire week.?” They concluded that it was the deviation of
standard of care and treatment algorithms that contributed
to adverse outcomes, implying that variations of care, as
well as patient-specific factors, drive worse results; the
health care resources, or health team availability did not
drive outcomes as much as expected.”” Hence, trying to
optimize treatment algorithms by standardizing different
steps of diagnosis and treatment may help improve the
delivery of care to improve outcomes, as this may reduce
the temporal variabilities in the delivery of care that may
be more pronounced in the weekend. These variabilities
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may explain the worse clinical results seen during this set-
ting in our data.

The use of minimally invasive procedures such as laparo-
scopy is thought to help overcome the so-called weekend
effect although we show that in our study, this made no
difference overall as there still was a weekend effect de-
spite approximately 97% of cases being done laparoscopi-
cally. In a national administrative sampled data set, Lane et
al. show that in cases of appendicitis, open procedures car-
ried out over the weekend had higher rates of pneumonia
and increased LOS, implying the value of laparoscopic pro-
cedures in overcoming the weekend effect as those done
laparoscopically did not have this increased LOS.* This
alludes to the value of laparoscopic surgery in reducing
LOS and possibly the implantation of algorithms to facili-
tate the rapid treatment and discharge of children with ap-
pendicitis in this case, which is not reflected in children
with benign gallbladder disease where there is high vari-
ability in the LOS by day of admission.

Finally, having children seen and treated at high volume cen-
ters where children are exclusively seen may also reduce
healthcare delivery variability and decrease the adverse out-
comes on weekend admissions. Markham et al. looked at a
national children’s hospital database and the association
between LOS, patient acuity, and readmission for those admit-
ted on the weekend versus the weekday.” They showed no
difference on the weekend admission for any diagnosis in
children and their subsequent LOS when adjusted for demo-
graphics, clinical features, and other factors. They showed
only a small increase in the probability of readmission and
that most of the variation in outcomes could be attributed to
patient complexity and comorbidities.”® This database was
limited to focusing only on patients seen in children’s hospi-
tals undergoing nonelective admission in the United States,
which represent tertiary and quaternary high-volume centers
accredited by the Children’s Hospital Association, making 20%
of all children’s admissions. However, these specialized hospi-
tals may not be representative of most hospitals that provide
care to children in the United States.**

Another interesting finding in our study was that most
cases performed during our study period were not done
in facilities in New York State with pediatric surgery fel-
lows either by pediatric surgeons, general surgeons, or
general surgical residents under the supervision of a gen-
eral or pediatric surgeon. This may represent lost learning
opportunities for pediatric surgery fellows. However, out-
comes were not impacted, as there was no difference
found in terms of outcomes for facilities having pediatric
surgery fellows versus not having such fellows.
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Some of the limitations of our study were the inability
to identify causes of the statistically significant
increased LOS, which we hypothesize may be due to
delay in testing, given limited resource availability for
magnetic resonance imaging, technicians for ultra-
sound point of care testing, and therapeutic/diagnostic
procedures such as endoscopic retrograde cholangio-
pancreatography. However, our model did adjust for
the severity and utilization given the disease presenta-
tion via the APR-DRG codes as previously described.
The hospital charges may have been driven by the extra
inpatient day that in the cohort of children admitted on
the weekend versus the weekday. Another limitation
was the inability to identify complications and specific
comorbidities. However, our model used an all-payer
diagnostic code and comorbidity adjustment factors that
considered the severity of a child’s presentation.'*!!

Finally, we were unable to compare pre-operative ver-
sus postoperative LOS given the limitations of the data
set in noting what the day the child had a procedure.
The focus of our study was to analyze the whole admis-
sion process on all comers because we wanted to con-
sider the process a child undergoes through a hospital
system that requires surgery and our analysis captures
everything including transfers to other hospitals, triage
in the emergency department or inpatient setting, and
eventually to discharge. In this analysis, we also found
that a large contributor to worse outcomes were ethnic
and racial disparities, which should be addressed given
the unique diversity of the New York State population
in comparison to other states in the country. Moreover,
the realities of surgical practice and possibly undue
burden of imposing immediate surgery on all patients
who come in at whatever time may lead to consump-
tion of valuable resources that can be better utilized for
more life-threatening procedures and it may unnecessa-
rily lead to increased cost, decrease healthcare pro-
vider/nursing/operating room staff availability, and can
compromise team morale. Hence, trying to optimize
the care in other parts of the delivery of care spectrum
instead of just the surgical procedure itself may maxi-
mize care without compromising team morale or other
factors but this needs to be further investigated.

Unfortunately, record of who admitted the patient (pedia-
trician versus general surgery service) and methodology
used to diagnose patients were omitted. Moreover,
around 10% of children in our cohort likely had incurred
a further LOS as they were admitted from another hospital.
However, a sensitivity analysis excluding these transferred
patients did not affect the results (Data not shown). Another
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limitation is that this dataset is over 10 years old due to ICD-
9 changes in coding and the lack of availability of costs,
charges, and days of admission for patients after this date.
Most notably, weekend versus weekday was omitted from
subsequent publicly available SPARCS database from 2013
onward which limited our ability to extend our analysis fur-
ther. Nevertheless, the median length of stay for children
with gallbladder disease requiring surgery remained
unchanged from January 1, 2013-December 31, 2017 at
three days for the cohort. Hence, we do not believe any of
these factors have significantly changed in the last 10 years
in New York State. Finally, the weekend definition may be
up for consideration as some may include Friday admissions
instead of just Saturday and Sunday. When revised with this
definition on a sensitivity analysis including Friday through
Sunday, no differences were noted (Data not shown).

CONCLUSION

The present study is, to our knowledge, the first of its
kind to investigate the association between weekend

October—December 2021 Volume 25 Issue 4 €2021.00047 9

JSLS

admissions with LOS in pediatric cholecystectomy for be-
nign noncongenital gallbladder disease in New York
State. Our findings of increased LOS and hospital charges
for children admitted over the weekend requiring non-
elective cholecystectomy, compared with those admitted
on weekdays, emphasize the need to investigate what is
driving these adverse outcomes, which may be variation
in the delivery of care, need for more healthcare consul-
tants such as gastroenterologists or surgeons, and/or the
voptimization of healthcare resources to adjust for varia-
tions in case volumes. The central challenge to reducing
variability in treating children with gallbladder diseases
requiring surgery is standardizing and defining the opti-
mal initial diagnostic test, the timing of therapeutic chole-
cystectomy, and the postoperative care, which is not
thoroughly defined as in adult gallbladder disease.”
Further research should investigate how to provide qual-
ity surgical care as uniformly as possible throughout
weekday and weekend hospitalizations and further inves-
tigate temporal variations in the delivery of care in surgi-
cal urgent and emergent cases in the pediatric population.
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Supplemental Table 1. Linear regression analysis of length of stay by different clinical variables.

Multivariate Regression Beta p-Value Lower 95% CI Upper 95% CI
Gender

Male Ref. — — —

Female -0.003 0.930 -0.412 0.377
Race

Caucasian Ref. — — —

African-American or Other 0.057 0.021 0.068 0.817
Insurance Status

Private Ref. — — —

Government insurance/Self-pay 0.036 0.302 -0.206 0.665
Ethnicity

Non-Hispanic Ref. — — —

Hispanic or Other -0.84 0.002 -0.977 -0.217
APR severity of illness

Minor and moderate Ref. — — —

Major and extreme 0.248 <0.005 2.937 4,029
Admission

Emergency department Ref. — — —

Transfer/direct admission 0.051 0.013 0.127 1.061
Residency type

No pediatrics residency Ref. — — —

Pediatrics residency 0.175 <0.005 0.783 1.600
Admission type

Urgent Ref. — — —

Emergent 0.438 <0.005 2,111 3.045
Indication

Any biliary disease Ref. — — —

Gallstone pancreatitis 0.110 <0.005 1.298 2.645
Approach

Laparoscopic Ref. — — —

Open 0.147 <0.005 3.769 6.037
Day of admission

Weekday Ref. — — —

Weekend 0.038 0.048 0.004 0.893
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Supplemental Table 2. Linear regression analysis of length of stay by different clinical variables

excluding patients who had pancreatitis.

Multivariate Regression Beta p-Value Lower 95% Cl Upper 95% CI
Gender

Male Ref. — — —

Female 0.011 0.742 -0.336 0.471
Race

Caucasian Ref. — — —

African-American or Other 0.007 0.021 0.145 0.922
Insurance Status

Private Ref. — — —

Government insurance/Self-pay 0.034 0.375 -0.244 0.646
Ethnicity

Non-Hispanic Ref. — — —

Hispanic or Other -0.104 0.001 -1.073 -0.292
APR severity of illness

Minor and moderate Ref. — — —

Major and extreme 0.243 <0.005 3.115 4.310
Admission

Emergency department Ref. — — —

Transfer/direct admission 0.052 0.020 0.090 1.047
Residency type

No pediatrics residency Ref. — — —

Pediatrics residency 0.183 <0.005 0.755 1.606
Admission type

Urgent Ref. — — —

Emergent 0.447 <0.005 1.965 2.924
Approach

Laparoscopic Ref. — — —

Open 0.162 <0.005 3.715 5.972
Day of admission

Weekday Ref. — — —

Weekend 0.048 0.023 0.075 0.988
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