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In-hospital mortality in patients 
emergently admitted with 

intestinal adhesive obstruction: 
An analysis of more than 115,000 

patients 

Abstract
Background: The goal of our study was to assess risk 
factors associated with in-hospital mortality for patients 
emergently admitted with the primary diagnosis of intes-
tinal or peritoneal adhesions with obstruction in a large 
national dataset.

Methods: Patients from the National Inpatient Sam-
ple database (2005-2014) with intestinal or peritoneal ad-
hesions and obstruction were analyzed. The relationship 
between mortality and the predictors was assessed using 
stratified analysis, and multivariable logistic regression 
models. 
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Results: 58,670 adults and 68,434 elderly patients 
(age 65+ years) were included in the study. The mean 
age (standard deviation, SD) of adult patients was 48.82 
(11.90) for males and 50.15 (10.34) years for females. 
The mean age (SD) of elderly patients was 76.71 (7.37) 
for males and 77.89 (7.83) years for females. 60.8% of 
adult patients and 62.9% of elderly patients were female. 
In adult patients managed surgically, 1.1% died, while in 
elderly patients treated surgically, the mortality rate was 
5.7%. The mortality of patients treated non-surgically in 
both age groups were significantly lower, 0.2% and 1.3%, 
respectively (P<0.001). The odds ratios (95% confidence 
interval) of risk factors for mortality in adult patients 
who underwent surgery were 1.071 for time to operation 
(1.051-1.092) 1.583 for invasive diagnostic procedure 
(1.177-2.129), 1.063 for age (1.049-1.077), and 0.761 for 
female sex (0.615-0.942). The odds ratios of risk factors 
for mortality in adult patients treated non-operatively 
were 1.099 for age (1.045-1.157), and 1.093 for hospi-
tal length of stay (1.060-1.126). The odds ratios of risk 
factors for mortality in elderly patients treated operative-
ly were 1.059 for time to operation (1.046-1.071), 1.282 
for invasive diagnostic procedure (1.104-1.488), 1.077 
for age (1.070-1.084), and 0.706 for female sex (0.643-
0.776). The odds ratios of risk factors for mortality in 
elderly patients who did not receive an operation were 
1.108 for age (1.091-1.124), 1.050 for hospital length of 
stay (1.028-1.072, P<0.001), and 0.705 for female sex 
(0.568-0.874). 

Conclusion: Delayed operation, extended hospital 
length of stay, invasive diagnostic procedures, age, and 
male sex were significant risk factors for in-hospital mor-
tality in patients with intestinal or peritoneal adhesions 
with obstruction admitted emergently. Mortality in pa-
tients treated non-surgically was significantly lower.

Keywords: Peritoneal Adhesion, Intestinal Adhesion, 
Obstruction, In-hospital Mortality, Time to Operation

Introduction
Intestinal or peritoneal adhesions are among the most 
common causes of intestinal obstructions requiring 
emergency admission to hospital. The most common 
cause of adhesion formation is previous surgery. These 
patients often need to undergo re-operative surgery and 
the elderly face special risks for mortality when this 
condition occurs alongside concomitant  comorbidities. 

Adhesions occur in more than 90% of patients follow-
ing major abdominal surgery and in 55-100% of wom-
en undergoing pelvic surgery.1 Small-bowel obstruction, 
infertility, chronic abdominal and pelvic pain, and dif-
ficult re-operative surgery are the most common con-
sequences of peritoneal adhesions,2 and subsequent-
ly bowel obstruction is common in clinical practice.3  
Adhesions are costly to treat and create a major economic 
burden for the healthcare system.4 These findings suggest 
that adhesions with obstruction are of great concern from 
a clinical viewpoint. The pathophysiology of adhesions 
is complex but there has been an interest in reducing their 
creation and subsequently associated morbidity and mor-
tality.3,4,5 Adhesions with obstruction are particularly bur-
densome with small bowel obstructions accounting for 
65% of these cases.6 There is less adhesion creation with 
the use of laparoscopic surgery.7 While recent studies 
have suggested potential mechanisms on pathophysiol-
ogy of adhesion formation,8 pharmaceutical prevention 
of adhesions is still experimental,9 and there is still no 
biomarker available to predict the occurrence or the ex-
tent and severity of adhesions preoperatively,10 until they 
present clinically.11,12 Some improvements in outcome 
have been made with re-operations on adhesions,13 but 
the best steps for reducing morbidity and mortality after 
they occur remain unclear.14,15 The aim of this study was 
to assess risk factors associated with in-hospital mortality 
for patients emergently admitted with the primary diag-
nosis of intestinal or peritoneal adhesions with obstruc-
tion in the National Inpatient Sample (NIS) 2005-2014.

Methods
This was a retrospective cohort study of extracted The 
National Inpatient Sample (NIS) database as part of the 
Healthcare Cost and Utilization Project (HCUP), a proj-
ect sponsored by the Agency for Healthcare Research 
and Quality (AHRQ). The data on adult and elderly pa-
tients with a primary diagnosis of intestinal or peritoneal 
adhesions with obstruction admitted emergently to the 
hospital. The sample was extracted from the NIS-2005-
2014 database. 

Patient Characteristics 
Patient characteristics were evaluated based on race 
(White, Black, Hispanic, Asian/Pacific Islander, Na-
tive American and other), income quartile, total charges 
in dollars, insurance status (private insurance, Medi-
care, Medicaid, self-pay, no charge and other), hospital 



KOSOVA COLLEGE OF SURGEONS

KOSOVA JOURNAL OF SURGERY | VOLUME 7 | ISSUE 2 | DECEMBER 2023 37

 location (rural, urban non-teaching and urban teaching), 
and co-morbid diseases (AIDS, alcohol abuse, deficiency 
anemias, rheumatoid arthritis, chronic blood loss, con-
gestive heart failure, chronic pulmonary disease, coag-
ulopathy, depression, diabetes, uncomplicated, diabetes, 
chronic complications, drug abuse, hypertension, hypo-
thyroidism, liver disease, lymphoma, fluid/electrolyte 
disorders, metastatic cancer, other neurological disor-
ders, obesity, paralysis, peripheral vascular disorders, 
psychoses, pulmonary circulation disorders, renal fail-
ure, solid tumor, peptic ulcer, valvular disease, weight 
loss), and mortality.

Statistical Analysis
The results analyzed in this study were stratified accord-
ing to the characteristics of interest, including age (65 
and over vs. under 65), operation status (operation vs. 
no operation), sex categories, and clinical outcomes (sur-
vived or deceased). Following stratification, descriptive 
and analytical statistical indicators were used to present 
the findings. Mean, standard deviation (SD), and confi-
dence interval at 95% (CI) were calculated for numeri-
cal values. Categorical values were compared using chi-
square analysis, and continuous variables were compared 
using a two-sample standard t-test, which used contin-
uous variables to test whether the mean values of two 
populations/variables were statistically different. The be-
havior of different variables in predicting mortality was 
evaluated by multivariable logistic regression analysis. 
The least significant variables were eliminated in a step-
wise manner. Both multivariable models were adjusted 
for the following attributes of patients and hospitals: age, 
sex, race, income quartile, health insurance, hospital lo-
cation, invasive diagnostic procedures, and time to oper-
ation. The P-values less than 0.05 were considered signif-
icant. All analyses were done by SPSS software version 
24 (SPSS Inc., Chicago, IL) and R statistical software 
(Foundation for Statistical Computing, Vienna, Austria). 

Results

Adult Patients

Sex Differences
Our sample included a total number of 58,670 adult pa-
tients, 60.8% of whom were female. Adult females had a 
higher mean age, and a longer average time to operation 
(Table 1). Adult males had higher total charges. There 

was no significant sex difference in hospital length of 
stay (HLOS) for this patient sample. Most patients were 
White, funded mostly by Medicare, and were admitted 
evenly to urban teaching or non-teaching hospitals. Ma-
jor comorbidities among emergently admitted patients 
were hypertension, deficiency anemias, chronic pulmo-
nary disease, congestive heart failure, uncomplicated di-
abetes, and fluid/electrolyte disorders. Males had signifi-
cantly higher comorbidities such as alcohol abuse, coag-
ulopathy, liver disease, and chronic pulmonary disease, 
while females showed higher rate of deficiency anemias, 
hypothyroidism, and obesity.

Mortality 
Overall, in hospital mortality of this cohort of patients 
was 0.7%. The mean age of patients who died was sig-
nificantly higher compared to those who survived (Table 
2). 55.9% of deceased patients were female. Requiring an 
operation was associated with higher mortality in adult 
patients. Those who died manifested significantly higher 
rates of comorbidities (Table 2). In addition, this group 
of patients had longer time to operation, were more likely 
to undergo an invasive diagnostic procedure, had higher 
total charges, and had longer HLOS. Comorbidities asso-
ciated with mortality across both groups were deficien-
cy anemias, congestive heart failure, coagulopathy, liver 
disease, fluid/electrolyte disorders, metastatic, cancer, 
other neurological disorders, paralysis, peripheral vas-
cular disorders, pulmonary, circulation disorders, renal 
failure, solid tumor, and weight loss (Table 2).

Operative Status
The stratified analysis, based on having an operation or 
not, is presented in Table 3. There were 37,637 (64.1%) 
patients that had an operation, while 21,120 (35.9%) did 
not. Patients who had an operation had a mean age of 1 
year older than patients who did not. The racial break-
down, by proportion of cases in decreasing order, was 
White, Black, Hispanic, Asian/Pacific Islander, and Na-
tive American (Table 3). Most patients in both groups 
were funded by Medicare. Many comorbidities were less 
common in patients who underwent operations than in 
those who did not. Patients with no operation experi-
enced a lower mortality rate than patients who received 
an operation (0.2% vs 1.1%, P<0.001). Additionally, pa-
tients with no operation had lower rates of invasive diag-
nostic procedures and a shorter HLOS compared to the 
group that underwent an operation (Table 3). 
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Risk Factors for Mortality 
Multivariable regression models showed that in adult pa-
tients who had operations, time to operation, invasive diag-
nostic procedure, male gender and age were the main risk 
factors for mortality (Table 4). In adult patients with no op-
eration, age, and HLOS were the main risk factors for mor-
tality (Table 4). As seen in Table 4, each year of age was 
associated with a 6.3% or 9.9% increased risk of mortality 
for patients who underwent and did not undergo operation, 
respectively. Each day of delay to operation was associat-
ed with a 7.1% increased risk of mortality to patients who 
had an operation. Each additional day of hospital stay was 
associated with a 9.3% increase in risk of mortality to pa-
tients who did not have an operation. Female patients had a 
24% reduction in mortality in patients if they underwent an 
operation. Combination of invasive diagnostic procedures 
and surgery was associated with a 58% increase in mortal-
ity. Income quartile was positively correlated with mortal-
ity for patients in the first-or second quartiles who had an 
operation. Those who received an operation at rural hos-
pitals had lower mortality. Race and insurance type were 
removed by backward elimination in both regression mod-
els. Income quartile, hospital location, invasive diagnostic 
procedure and sex were removed by backward elimination 
for patients who did not have an operation. 

Elderly Patients
Sex Differences
A total number of 68,434 elderly patients (age 65+ years) 
with the primary diagnosis of intestinal or peritoneal 
adhesions with obstruction were included in the current 
study. Of these patients, 62.9% were female. Elderly fe-
males had a higher mean age, a longer average time to 
operation, and a longer mean HLOS than males (Table 
1). Elderly males had higher total charges. Most patients 
were White, funded mostly by Medicare, and were ad-
mitted evenly to urban teaching and non-teaching hospi-
tals. Major comorbidities among the emergently admitted 
patients were hypertension, deficiency anemias, chronic 
pulmonary disease, congestive heart failure, uncompli-
cated diabetes, and fluid/electrolyte disorders. Males had 
significantly higher comorbidities such as alcohol abuse, 
coagulopathy, liver disease, and chronic pulmonary dis-
ease, while females showed higher rate of deficiency 
anemias, hypothyroidism, and obesity.

Mortality 
Overall, in hospital mortality of this cohort of patients 

was 4.1%. The mean age of patients who died was sig-
nificantly higher compared to those who survived (Table 
2). 58.4% of deceased patients were female. Undergoing 
an operation was associated with higher mortality in el-
derly patients. Those who died manifested significantly 
higher rates of comorbidities (Table 2). In addition, this 
group of patients had longer time to operation, were more 
likely to undergo an invasive diagnostic procedure, had 
higher total charges, and had longer HLOS. Comorbid-
ities associated with mortality across both groups were 
deficiency anemias, congestive heart failure, coagulopa-
thy, liver disease, fluid/electrolyte disorders, metastatic, 
cancer, other neurological disorders, paralysis, peripher-
al vascular disorders, pulmonary, circulation disorders, 
renal failure, solid tumor, weight loss, and chronic pul-
monary disease (Table 2).

Operative Status
The stratified analysis, based on having an operation or 
not, is presented in Table 3. There were 42,246 (61.8%) 
patients that had an operation, while 26,110 (38.2%) had 
no operation. There was no significant difference in age 
between elderly patients who had an operation and those 
who did not. The racial breakdown, by proportion of 
cases in decreasing order, was White, Black, Hispanic, 
Asian/Pacific Islander, and Native American (Table 3). 
Most patients in both groups were funded by Medicare. 
Many comorbidities were less common in patients who 
had operations than in patients who did not. Patients who 
did not have an operation experienced a lower mortality 
rate than patients who had an operation (1.3% vs 5.7%, 
P<0.001). Patients with no operation also had lower rates 
of invasive diagnostic procedures and a shorter HLOS 
compared to those that who had an operation (Table 3).

Risk Factors for Mortality 
In elderly patients who had operations, time to oper-
ation, having an invasive diagnostic procedure, Black 
race, male gender and age were the main risk factors for 
mortality (Table 5). In elderly patients with did not have 
operations, male gender, age and HLOS were the main 
risk factors for mortality (Table 5). As seen in Table 5, 
each year of age was associated with a 7.7% or 10.8% 
increased risk of mortality for patients who had and did 
not have operation, respectively. Each day of delay to 
operation was associated with a 5.9% increased risk of 
mortality to patients who had an operation. Each ad-
ditional day of hospital stay was associated with a 5% 
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increased risk of mortality in patients who did not have 
an operation. Female sex was associated with a 30% 
decreased mortality rate across both groups. Those who 
had an invasive diagnostic procedure and underwent an 
operation had 28% higher mortality. Income quartile in 
the first or third quartiles was associated with mortali-
ty in patients who underwent an operation. Black pa-
tients who underwent surgery experienced mortality at 
a 25% greater rate than White patients. Insurance type 
and hospital location were removed via backward elim-
ination for patients who had an operation. Race, income 
quartile, insurance type, and hospital location were re-
moved via backward elimination for patients who did 
not have an operation. 

Associated Mortality Risk of Additional Procedures
Patients were also stratified based on age group, survival 
outcome, and the type of procedure they received (Table 
6). Among adult patients who had a surgical procedure 
either as part of or in addition to treatment of their adhe-
sions with obstruction such as operations on the esoph-
agus, stomach, intestine, gallbladder and biliary track, 
hernia, and other operations in the abdominal region had 
increased mortality. Among elderly patients who had a 
surgical procedure, such as operations on the esophagus, 
stomach, intestine, rectum, rectosigmoid and perirectal 
tissue, liver, gallbladder and biliary tree, pancreas, her-
nia, and other operations in the abdominal region had 
also increased mortality. Among adult patients who un-
derwent an invasive diagnostic procedure, procedure on 
the intestine, liver and other operations in the abdominal 
region were associated with increased mortality. Elderly 
patients who had an invasive diagnostic procedure, pro-
cedure on the intestine and other operations in the ab-
dominal region had also increased mortality. Pancreatic 
operations in elderly patients were associated with the 
highest rate of mortality (20%), followed by operations 
on elderly patients on the esophagus (12.5%) and stom-
ach (11.8%).

Discussion
Operative Status
Our findings have demonstrated that, in patients present-
ing with bowel obstructions due to a primary diagnosis 
of intestinal or peritoneal adhesions admitted emergent-
ly and requiring an operation, the following were the 
main risk factors for mortality: time to operation, having 
an invasive diagnostic procedure, male gender and age.

Race
We found that Black patients who underwent surgery 
experienced mortality at a 25% greater rate than White 
patients. We found no differences in mortality rate among 
patients who did not undergo surgery in terms of race. 
The higher rate of mortality among Black patients un-
dergoing surgery is within the range of 20-50% higher 
than White patients found for all major surgeries within 
the US between 2005-2014.16,17 There are many complex 
socioeconomic factors to which this phenomenon has 
been attributed, such as Black patients initially seeking 
care late and at a more advanced stage of disease, having 
inadequate access to timely care, receiving most of their 
care at low-quality hospitals, and experiencing delayed 
referral patterns as compared to white patients.17 

Age
The average surgical patient in most developed countries 
is becoming older. Currently, 40% of all surgeries are 
performed on patients older than 64 years and increasing 
age itself remains an important risk factor for postopera-
tive morbidity and mortality.18 With an aging population 
exposed to a higher cumulative risk of developing intes-
tinal or peritoneal adhesions with obstruction after both 
minimally invasive and open surgery, the management 
of intestinal or peritoneal adhesions with obstruction will 
continue to be a central focus of surgical disease. Age 
was associated with mortality in both adult and elderly 
patients in this sample. Part of this association is relat-
ed to being more acutely ill, as evidenced by the larger 
share of comorbidities found in the elderly group. They 
have higher prevalence of comorbidities both before and 
after operations. The following comorbidities were more 
prevalent in deceased group than in the surviving group 
in our study: deficiency anemias, chronic blood loss, con-
gestive heart failure, chronic pulmonary disease, coagu-
lopathy, uncomplicated diabetes, diabetes with chronic 
complications, hypertension, hypothyroidism, liver dis-
ease, fluid/electrolyte disorders, metastatic cancer, other 
neurological disorders, obesity, paralysis, peripheral vas-
cular disorders, pulmonary circulation disorders, renal 
failure, solid tumor, valvular disease, and weight loss. 
Ceresoli et al. demonstrated that advanced-age-associat-
ed heart and lung dysfunction, impaired mental status, 
and oral anticoagulant therapy were independently asso-
ciated with major complications and mortality.19 Age has 
been found to be an independently associated risk fac-
tor for mortality in the emergent setting of  tracheostomy 
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complications, emergent gastroparesis, and paralytic il-
eus.20,21,22 This holds true in the setting of umbilical her-
nias, with elderly patients facing three times greater risk 
of mortality as compared to adult patients.23 Intestinal 
obstruction is also more likely to lead to electrolyte and 
acid-base imbalances in elderly patients and higher rates 
of mortality and morbidity.24 

Sex
Our findings demonstrated that male sex was a risk fac-
tor for mortality in emergently admitted elderly and adult 
patients with the primary diagnosis of intestinal or perito-
neal adhesions with obstruction. This result is consistent 
with the increased mortality seen among males in other 
studies examining emergent surgery regardless of oper-
ation type.20,21,22,25,26 Although females had significantly 
higher rates of several comorbidities such as obesity, 
depression, hypertension, hypothyroidism, and diabetes, 
their survival rates were higher. 

Hospital length of stay (HLOS) and time to operation
There have been limited studies analyzing the relation-
ship between HLOS and mortality in the context of in-
testinal obstruction from adhesions emergently admitted. 
We found that extended HLOS was associated with in-
creased mortality in all patient subsample groups, with 
every additional day increasing mortality odds by 9% in 
adult patients and 5% in elderly patients. These are sim-
ilar findings to those presented by Davies et al., which 
established that advanced age, comorbidities, and delay 
to treatment contribute to less favorable outcomes and 
prolonged inpatient stays.27 HLOS has been found to be 
an independent risk factor for mortality in other emergent 
conditions such as chest wall trauma, hemorrhoids, rectal 
or rectosigmoid junction malignancy, and emergent ad-
mission for chronic duodenal ulcers.28,29,30,31 These find-
ings suggest that, even in patients who do not undergo 
surgery, time to treatment is an important factor in deter-
mining outcomes in emergent settings. An analysis of in-
dependent predictors of mortality in patients emergently 
admitted for arterial embolism and thrombosis conclud-
ed that delayed operating room access was significantly 
associated with increased mortality and HLOS.32 Patient 
complexity is also associated with HLOS in the elective 
setting of total hip arthroplasty.33 Giving priority to these 
complex patients may reduce their HLOS and associat-
ed rates of mortality. Additionally, we found that in pa-
tients who were operated on, each day of delayed time to 

 operation was associated with an increased mortality rate 
of 7% in adult patients and 6% in elderly patients. This 
association has been found in other emergent situations 
such as ventral hernia repair and thrombosis.34,35 Levy et 
al. also concluded that increased time to operation was a 
significant risk factor for mortality in patients emergent-
ly admitted for empyema.36 Ducic et al. found that odds 
for favorable clinical outcomes are severely diminished 
when surgical intervention is questionable in patients 
with acute aortic occlusion.37 This is potentially related to 
delayed intervention and the resulting increased HLOS. 
Overall, our results and the supporting literature indicate 
that increased HLOS should be utilized as an easily man-
ageable prognostic factor in patients with adhesions that 
require emergent treatment. Beyond prognostic utility, 
we recommend actively addressing factors influencing 
HLOS to reduce the risk of nosocomial infections, mor-
bidity, and mortality.

Our finding of delayed time to operation being asso-
ciated with increased mortality is similar to findings by 
Chamary et al., who investigated elderly patients diag-
nosed with femoral hernias with intestinal obstruction 
and found that a delay in operation correlated to an in-
crease in morbidity and mortality.38 Furthermore, Are-
nal et al. found that delay in surgical treatment and ASA 
grade positively correlated with increased mortality in 
elderly patients operated on for an acute abdomen.39 

Moreover, patients who received operative interven-
tions experienced a higher mortality rate than patients 
who did not. These findings are similar to those demon-
strated by Elgar et al. and Patel et al.40,41 It is likely that 
patients who received operations were more acutely ill, 
as evidenced by the larger share of comorbidities found 
in this patient group. 

Improving outcomes in emergency surgery is a com-
plex problem and requires a multifaceted approach with 
great clinical and systemic implications. McGillicuddy 
et al. looked at elderly patients undergoing emergent col-
orectal procedures at high risk for morbidity and mortal-
ity and found that minimizing the delay to definitive op-
erative care may improve outcomes.42 Using the National 
Inpatient Sample from 2009, Dean et al. demonstrated 
that the negative effects of delayed operation are more 
pronounced in elderly patients. Delay in the management 
of small bowel obstruction is associated with death and 
longer postoperative stays.43 McIsaac et al. added that de-
layed operating room access for emergency surgery was 
associated with an increased risk of in-hospital  mortality, 
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longer HLOS, and higher costs.44 Prolonged HLOS of 
older patients in the emergency department has been 
shown to be associated with a higher risk of hospital-
ization and adverse outcomes.45 Adhesions have already 
been a target for personalized medicine strategies.46 The 
need for careful management of patients presenting with 
intestinal or peritoneal adhesions with obstruction is fur-
ther supported by the results we have obtained in this 
study. Furthermore, minimizing delay to operation is 
critical in decreasing mortality in these patients. 

Strengths of the Study
The Healthcare Cost and Utilization Project (HCUP) was 
established to provide countrywide population-based data 
on patients in a uniform format. The data are designed for 
health services research to enhance health care provision. 
The National Inpatient Sample (NIS), a large administra-
tive database produced by the Agency for Healthcare Re-
search and Quality (AHRQ), has been progressively used 
publicly as a countrywide data source, supporting the as-
sessment of patterns of care and outcomes for research. 
It allows novel approaches to investigate disease condi-
tions, optimal care, and patient outcomes. The analysis 
of the epidemiology of a large sample size of patients 
with intestinal or peritoneal adhesions with obstruction 
can provide additional insights. Previous studies assess-
ing the prevalence of intestinal or peritoneal adhesions 
with obstruction were confined to small populations from 
single hospitals or geographic regions. To the best of our 
knowledge, no previous study has examined in depth the 
epidemiology, demographics, hospitalization, complica-
tions, morbidity, and mortality of intestinal or peritoneal 
adhesions with obstruction across populations. Our study 
fills this gap in part by expanding the evidence base and 
further elucidating the comorbidities and outcomes as-
sociated with intestinal or peritoneal adhesions with ob-
struction. 

Limitations of the Study
The retrospective design of this study has limitations in 
recognizing several confounding factors such as the choice 
of operative approach, the surgical team’s expertise, sever-
ity of comorbidities, cause of death, and any further modi-
fiable factors that may impact postoperative outcomes.

Conclusions
Our analysis found that every additional day of HLOS 
was associated with an increase in mortality rate of 9% 

in adult patients and 5% in elderly patients. In addition, 
our analysis found that in patients who were operated 
on, each day of delayed time to operation was associated 
with an increased mortality rate of 7% in adult patients 
and 6% in elderly patients. These findings support addi-
tional exploration into methods for reducing HLOS and 
delay to operation in patients emergently admitted with 
intestinal adhesive obstruction.  

Author Contributions: 
Author Contributions: Conceptualization, A.T., A.S. 
and R.L.; Data Curation, A.S.; Formal analysis, A.S.; In-
vestigation, J.S., A.T., R.L. and A.S.; Methodology, A.S. 
and R.L.; Project administration, A.S. and R.L.; Supervi-
sion, A.S. and R.L.; Validation, A.S. and R.L.; Writing- 
original draft, A.T. and J.S.; Writing-review & editing, 
J.S., A.T., R.L. and A.S. All authors have read and agreed 
to the published version of the manuscript.

Funding: This research received no external funding. 

Institutional Review Board Statement: The study 
was conducted in accordance with the declaration of Hel-
sinki, and approved by the Institutional Review Board of 
New York Medical College (reference number: 14177).

Informed Consent Statement: Patient consent was 
waived due to use of a public data set with no patient 
identifiers. 

Data Availability Statement: National Inpatient 
Sample database can be found on the Healthcare Cost & 
Utilization Project website through the following URL, 
https://www.hcup-us.ahrq.gov/db/nation/nis/nisdbdocu-
mentation.jsp

Conflict of Interest Disclosure Statement
The authors have no conflict of interest to declare.

References
1. Liakakos, T., Thomakos, N., Fine, P. M., Dervenis, C., 

& Young, R. L. (2001). Peritoneal adhesions: etiology, patho-
physiology, and clinical significance. Recent advances in pre-
vention and management. Digestive Surgery, 18(4), 260–273.  
https://doi.org/10.1159/000050149

2. Buţureanu, S. A., & Buţureanu, T. a. S. (2014). Pathophysi-
ology of adhesions. Chirurgia (Bucharest, Romania: 1990), 109(3), 
293–298.



KOSOVA COLLEGE OF SURGEONS

KOSOVA JOURNAL OF SURGERY | VOLUME 7 | ISSUE 2 | DECEMBER 202342

3. Fatehi Hassanabad A, Zarzycki AN, Jeon K, Deniset JF, Fed-
ak PWM. Post-Operative Adhesions: A Comprehensive Review of 
Mechanisms. Biomedicines. 2021 Jul 22;9(8):867. doi: 10.3390/bio-
medicines9080867. PMID: 34440071; PMCID: PMC8389678.

4. Risberg, B. (1997). Adhesions: preventive strategies. The Eu-
ropean Journal of Surgery. Supplement.: = Acta Chirurgica. Supple-
ment, 577, 32–39.

5. Arung, W., Meurisse, M., & Detry, O. (2011). Patho-
physiology and prevention of postoperative peritoneal adhe-
sions. World Journal of Gastroenterology, 17(41), 4545–4553. 
https://doi.org/10.3748/wjg.v17.i41.4545

6. Tong, J. W. V., Lingam, P., & Shelat, V. G. (2020). Adhesive 
small bowel obstruction - an update. Acute Medicine & Surgery, 
7(1), e587. https://doi.org/10.1002/ams2.587

7. Rocca, A., Aprea, G., Surfaro, G., Amato, M., Giuliani, A., Pac-
cone, M., Salzano, A., Russo, A., Tafuri, D., & Amato, B. (2016). Pre-
vention and treatment of peritoneal adhesions in patients affected by 
vascular diseases following surgery: a review of the literature. Open 
Medicine, 11(1), 106–114. https://doi.org/10.1515/med-2016-0021

8. Tavakkoli, M., Aali, S., Khaledifar, B., Ferns, G. A., Khaz-
aei, M., Fekri, K., & Arjmand, M.-H. (2021). The Potential As-
sociation between the Risk of Post-Surgical Adhesion and the 
Activated Local Angiotensin II Type 1 Receptors: Need for Nov-
el Treatment Strategies. Gastrointestinal Tumors, 8(3), 107–114.  
https://doi.org/10.1159/000514614

9. Akdaş Reis, Y., Tapisiz, O. L., Göktolga, Ü., Şimşek, G., Er-
ten, Ö., Kiykaç Altinbaş, Ş., & Erkaya, S. (2021). The Effect of Di-
sulfiram in the Prevention of Postoperative Adhesion Formation in 
an Experimental Rat Uterine Horn Model. Reproductive Sciences 
(Thousand Oaks, Calif.), 28(9), 2650–2660. 
https://doi.org/10.1007/s43032-021-00543-0

10. Alpay, Z., Saed, G. M., & Diamond, M. P. (2008). Postoperative 
adhesions: from formation to prevention. Seminars in Reproductive 
Medicine, 26(4), 313–321. https://doi.org/10.1055/s-0028-1082389

11. Attard, J.-A. P., & MacLean, A. R. (2007). Adhesive small 
bowel obstruction: epidemiology, biology and prevention. Canadian 
Journal of Surgery. Journal Canadien De Chirurgie, 50(4), 291–300.

12. Kamel, R. M. (2010). Prevention of postoperative 
peritoneal adhesions. European Journal of Obstetrics, Gy-
necology, and Reproductive Biology, 150(2), 111–118.  
https://doi.org/10.1016/j.ejogrb.2010.02.003

13. Ellis, H. (1971). The cause and prevention of postopera-
tive intraperitoneal adhesions. Surgery, Gynecology & Obstetrics, 
133(3), 497–511.

14. Chamary, V. L. (1993). Femoral hernia: intestinal ob-
struction is an unrecognized source of morbidity and mor-
tality. The British Journal of Surgery, 80(2), 230–232.  
https://doi.org/10.1002/bjs.1800800237

15. Wiseman, D. M. (2008). Disorders of adhesions or adhe-
sion-related disorder: monolithic entities or part of something big-
ger--CAPPS? Seminars in Reproductive Medicine, 26(4), 356–368. 
https://doi.org/10.1055/s-0028-1082394

16. Haider AH, Scott VK, Rehman KA, Velopulos C, Bentley 
JM, Cornwell EE 3rd, Al-Refaie W.(2012). Racial disparities in sur-
gical care and outcomes in the United States: a comprehensive re-
view of patient, provider, and systemic factors. J Am Coll Surg. 2013 
Mar;216(3):482-92.e12. doi: 10.1016/j.jamcollsurg.2012.11.014. 
Epub 2013 Jan 11. PMID: 23318117; PMCID: PMC5995336.

17. Mehtsun, W. T., Figueroa, J. F., Zheng, J., Orav, E. J., & Jha, 
A. K. (2017). Racial Disparities in Surgical Mortality: The Gap Ap-
pears to Have Narrowed. Health affairs (Project Hope), 36(6), 1057–
1064. https://doi.org/10.1377/hlthaff.2017.0061

18.  Etzioni, D. A., Liu, J. H., Maggard, M. A., & Ko, C. 
Y. (2003). The aging population and its impact on the sur-
gery workforce. Annals of Surgery, 238(2), 170–177.  
https://doi.org/10.1097/01.SLA.0000081085.98792.3d

19. Ceresoli, M., Carissimi, F., Nigro, A., Fransvea, P., Lepre, L., 
Braga, M., & Costa, G. (2022). Emergency hernia repair in the elderly: 
multivariate analysis of morbidity and mortality from an Italian registry. 
Hernia, 26(1), 165–175. https://doi.org/10.1007/s10029-020-02269-5

20. Levy, L., Smiley, A., & Latifi, R. (2022). Mortality Risk 
Factors in Patients Admitted with the Primary Diagnosis of Trache-
ostomy Complications: An Analysis of 8026 Patients. International 
Journal of Environmental Research and Public Health, 19(15), 9031. 
https://doi.org/10.3390/ijerph19159031

21. Hirani R, Smiley A, Latifi L, Latifi R.(2022).The Risk of 
Mortality in Geriatric Patients with Emergent Gastroparesis Is 
7-Fold Greater than That in Adult Patients: An Analysis of 27,000 
Patients. Surgical Technology International, vol. 40, May 2022, pp. 
85–95. PubMed, https://doi.org/10.52198/22.STI.40.GS1566.

22. Elgar G, Smiley A, Latifi R.(2022).Age Increases the Risk 
of Mortality by Four-Fold in Patients with Emergent Paralytic Il-
eus: Hospital Length of Stay, Sex, Frailty, and Time to Operation 
as Other Risk Factors. International Journal of Environmental Re-
search and Public Health, vol. 19, no. 16, Aug. 2022, p. 9905. DOI.
org (https://doi.org/10.3390/ijerph19169905.

23. Patel, S., Smiley, A., Feingold, C., Khandehroo, B., Ka-
jmolli, A., & Latifi, R. (2022). Chances of Mortality Are 3.5-Times 
Greater in Elderly Patients with Umbilical Hernia Than in Adult 
Patients: An Analysis of 21,242 Patients. International Journal 
of Environmental Research and Public Health, 19(16), 10402.  
https://doi.org/10.3390/ijerph191610402

24. McVeigh TP, Al-Azawi D, O’Donoghue GT, Kerin MJ. 
Assessing the impact of an ageing population on complication 
rates and in-patient length of stay. Int J Surg. 2013;11(9):872-875. 
doi:10.1016/j.ijsu.2013.07.016 



KOSOVA COLLEGE OF SURGEONS

KOSOVA JOURNAL OF SURGERY | VOLUME 7 | ISSUE 2 | DECEMBER 2023 43

25. Mehta AB, Syeda SN, Bajpayee L, Cooke CR, Walkey AJ, 
Wiener RS. Trends in Tracheostomy for Mechanically Ventilated Pa-
tients in the United States, 1993–2012. Am J Respir Crit Care Med. 
2015;192(4):446-454. doi:10.1164/rccm.201502-0239OC

26. Idris M, Smiley A, Patel S, Latifi R. Risk Factors for Mor-
tality in Emergently Admitted Patients with Acute Gastric Ulcer: 
An Analysis of 15,538 Patients in National Inpatient Sample, 2005–
2014. IJERPH. 2022;19(23):16263. doi:10.3390/ijerph192316263

27. Davies M, Chris D, Gareth M-S, Ken S. Emergency Pre-
sentation of Abdominal Hernias: Outcome and Reasons for De-
lay in Treatment – A Prospective Study. Ann R Coll Surg Engl. 
2007;89(1):47-50. doi:10.1308/003588407X160855

28. Elgar G, Smiley A, Latifi R. (2022). Major Risk Factors for 
Mortality in Elderly and Non-Elderly Adult Patients Emergently Ad-
mitted for Blunt Chest Wall Trauma: Hospital Length of Stay as an 
Independent Predictor.” International Journal of Environmental Re-
search and Public Health, vol. 19, no. 14, July 2022, p. 8729. DOI.
org https://doi.org/10.3390/ijerph19148729.

29. Levy L, Smiley A, Latifi R. Independent Predictors of 
In-Hospital Mortality in Elderly and Non-Elderly Adult Pa-
tients Undergoing Emergency Admission for Hemorrhoids 
in the USA: A 10-Year National Dataset. The Am Surg 2021.  
https://doi.org/10.1177/00031348211060420.

30. Levy L, Smiley A, Latifi R. (2022) . Adult and Elder-
ly Risk Factors of Mortality in 23,614 Emergently Admit-
ted Patients with Rectal or Rectosigmoid Junction Malignan-
cy. International Journal of Environmental Research and Public 
Health, vol. 19, no. 15, July 2022, p. 9203. DOI.org (Crossref),  
https://doi.org/10.3390/ijerph19159203.

31. Lin N, Smiley A, Goud M, Lin C, Latifi R. (2021) 
Risk Factors of Mortality in Patients Hospitalized with 
Chronic Duodenal Ulcers. The American Surgeon 2021.  
https://doi.org/10.1177/00031348211054074.

32. Levy L, Smiley A, Latifi R. (2021). Independent Predic-
tors of In-Hospital Mortality in Patients Undergoing Emergen-
cy Admission for Arterial embolism and Thrombosis in the USA: 
A 10-Year National Dataset. Kosovo Journal of Surgery 2021.  
https://koscs.org/en/kosova-journal-of-surgery-v6-en/

33. Guntaka, Sai M., et al. (2021). Higher Patient Complexities 
Are Associated with Increased Length of Stay, Complications, and 
Readmissions After Total Hip Arthroplasty. Surgical Technology In-
ternational, vol. 38, May 2021, pp. 422–26.

34. Latifi R, Levy L, Reddy M, Okumura K, Smiley A (2021). 
Delayed Operation as a Major Risk Factor for Mortality Among 
Elderly Patients with Ventral Hernia Admitted Emergently: An 
Analysis of 33,700 Elderly Patients. Surg Technol Int. 2021 Nov 
23;39:sti39/1520. https:// doi.org/10.52198/21.STI.39.HR1520.

35. Smiley A, Levy L, Latifi R.(2021). Risk Factors for Mortality 

in Patients with Ventral Hernia Admitted Emergently: An Analysis of 
48,539 Adult Patients. Surg Technol Int. 2021 Nov 4;39:sti39/1497. 
https://doi.org/10.52198/21.STI.39.HR1497. 

36. Levy L, Smiley A, Latifi R.(2021). Mortali-
ty in Emergency Admitted Patients with Empyema: An 
Analysis of 18,000 patients. Kos Jour Surgery 2021.  
https://koscs.org/en/kosova-journal-of-surgery-v6-en/ 
https://doi.org/10.23736/S0021-9509.20.11247-3

37. Ducic, S. M., Koncar, I. B., Zlatanovic, P. M., Mutavdzic, 
P. M., Ilic, N., Sladojevic, M. M., Tomic, I. Z., & Davidovic, L. 
B. (2021). Predictors of in-hospital mortality and complications in 
acute aortic occlusion: a comparative analysis of patients with em-
bolism and in-situ thrombosis. The Journal of Cardiovascular Sur-
gery, 62(2), 146–152 

38. Moris, D., Chakedis, J., Rahnemai-Azar, A. A., Wilson, A., 
Hennessy, M. M., Athanasiou, A., Beal, E. W., Argyrou, C., Felek-
ouras, E., & Pawlik, T. M. (2017). Postoperative Abdominal Adhe-
sions: Clinical Significance and Advances in Prevention and Man-
agement. Journal of Gastrointestinal Surgery: Official Journal of the 
Society for Surgery of the Alimentary Tract, 21(10), 1713–1722. 
https://doi.org/10.1007/s11605-017-3488-9

39.  Arenal, J. J., & Bengoechea-Beeby, M. (2003). Mortality as-
sociated with emergency abdominal surgery in the elderly. Canadian 
Journal of Surgery. Journal Canadien De Chirurgie, 46(2), 111–116.

40. Elgar G, Smiley P, Smiley A, Feingold C, and Latifi R. 
(2022). Age Increases the Risk of Mortality by Four-Fold in Patients 
with Emergent Paralytic Ileus: Hospital Length of Stay, Sex, Frailty, 
and Time to Operation as Other Risk Factors. Int J Environ Res Pub-
lic Health. 2022 Aug; 19(16): 9905. doi: 10.3390/ijerph19169905

41. Patel S, Smiley A, Feingold C, Khandehroo B, Kajmolli 
A, Latifi R.(2022). Chances of Mortality Are 3.5-Times Greater in 
Elderly Patients with Umbilical Hernia Than in Adult Patients: An 
Analysis of 21,242 Patients. International Journal of Environmental 
Research and Public Health. 2022; 19(16):10402. 
https://doi.org/10.3390/ijerph191610402

42. McGillicuddy, E. A., Schuster, K. M., Davis, K. A., & Longo, 
W. E. (2009). Factors predicting morbidity and mortality in emer-
gency colorectal procedures in elderly patients. Archives of Surgery 
(Chicago, Ill.: 1960), 144(12), 1157–1162. https://doi.org/10.1001/
archsurg.2009.203

43. Schraufnagel, D., Rajaee, S., & Millham, F. H. (2013). How 
many sunsets? Timing of surgery in adhesive small bowel obstruc-
tion: a study of the Nationwide Inpatient Sample. The Journal of 
Trauma and Acute Care Surgery, 74(1), 181–187; discussion 187-
189. https://doi.org/10.1097/TA.0b013e31827891a1

44. McIsaac, D. I., Abdulla, K., Yang, H., Sundaresan, S., Do-
ering, P., Vaswani, S. G., Thavorn, K., & Forster, A. J. (2017). 
 Association of delay of urgent or emergency surgery with mortality 



KOSOVA COLLEGE OF SURGEONS

KOSOVA JOURNAL OF SURGERY | VOLUME 7 | ISSUE 2 | DECEMBER 202344

and use of health care resources: a propensity score-matched obser-
vational cohort study. CMAJ: Canadian Medical Association Journal 
=  Journal de l’Association Medicale Canadienne, 189(27), E905–
E912. https://doi.org/10.1503/cmaj.160576

45. Ackroyd-Stolarz, S., Read Guernsey, J., Mackinnon, N. J., & 
Kovacs, G. (2011). The association between a prolonged stay in the 
emergency department and adverse events in older patients  admitted 

to hospital: a retrospective cohort study. BMJ Quality & Safety, 
20(7), 564–569. https://doi.org/10.1136/bmjqs.2009.034926

46. Fatehi Hassanabad, A., Zarzycki, A. N., Jeon, K., Dundas, 
J. A., Vasanthan, V., Deniset, J. F., & Fedak, P. W. M. (2021). Pre-
vention of Post-Operative Adhesions: A Comprehensive Review 
of Present and Emerging Strategies. Biomolecules, 11(7), 1027.  
https://doi.org/10.3390/biom11071027

Table 1. Characteristics of emergently admitted patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruction. 
Data was stratified according to sex categories, NIS 2005-2014.

Adult, N (%) Elderly, N (%)

Male Female P Male Female P

All Cases 22,993 (39.2%) 35,677(60.8%) 25,351 (37.1%) 42,992(62.9%)

Race

White 13,466 (68.2%) 20,858(68.2%)

<0.001

17,954 (81.9%) 29,902(80.4%)

<0.001

Black 3,068 (15.5%) 5,388 (17.6%) 1,812 (8.3%) 3,729 (10.0%)

Hispanic 2,013 (10.2%) 2,632 (8.6%) 1,149 (5.2%) 2,027 (5.5%)

Asian/Pacific Islander 517 (2.6%) 859 (2.8%) 564 (2.6%) 778 (2.1%)

Native American 87 (0.4%) 108 (0.4%) 79 (0.4%) 105 (0.3%)

Other 583 (3.0%) 736 (2.4%) 371 (1.7%) 642 (1.7%)

Income
Quartile

Quartile 1 5,519 (24.7%) 8,328 (23.9%)

0.009

5,547 (22.3%) 9,587 (22.6%)

<0.001
Quartile 2 5,432 (24.3%) 8,603 (24.6%) 6,171 (24.8%) 10,932(25.8%)

Quartile 3 5,780 (25.8%) 8,835 (25.3%) 6,398 (25.7%) 10,942(25.8%)

Quartile 4 5,632 (25.2%) 9,152 (26.2%) 6,767 (27.2%) 10,868(25.7%)

Insurance

Private Insurance 13,028 (56.8%) 21,558(60.6%)

<0.001

2,435 (9.6%) 3,179 (7.4%)

<0.001

Medicare 3,637 (15.9%) 5,496 (15.4%) 22,404 (88.5%) 39,028(90.9%)

Medicaid 2,628 (11.5%) 4,651 (13.1%) 195 (0.8%) 419 (1.0%)

Self-Pay 2,225 (9.7%) 2,282 (6.4%) 85 (0.3%) 120 (0.3%)

No Charge 253 (1.1%) 282 (0.8%) 8 (0.0%) 13 (0.0%)

Other 1,156 (5.0%) 1,333 (3.7%) 193 (0.8%) 177 (0.4%)

Hospital
Location

Rural 2,608 (11.3%) 3,836 (10.8%)

0.002

3,571 (14.1%) 5,811 (13.5%)

0.100Urban: Non-Teaching 9,897 (43.0%) 15,841 (44.4%) 11,885 (46.9%) 20,369 (47.4%)

Urban: Teaching 10,488 (45.6%) 16,000 (44.8%) 9,895 (39.0%) 16,812 (39.1%)

Comorbidities

AIDS 101 (0.4%) 65 (0.2%) <0.001 13 (0.1%) 2 (0.0%) <0.001

Alcohol Abuse 1,103 (4.8%) 494 (1.4%) <0.001 583 (2.3%) 257 (0.6%) <0.001

Deficiency Anemias 2,110 (9.2%) 5,115 (14.3%) <0.001 4,057 (16.0%) 8,196 (19.1%) <0.001

Rheumatoid Arthritis 219 (1.0%) 1,211 (3.4%) <0.001 466 (1.8%) 1,859 (4.3%) <0.001

Chronic Blood Loss 135 (0.6%) 294 (0.8%) 0.001 237 (0.9%) 508 (1.2%) 0.003

Congestive Heart Failure 505 (2.2%) 807 (2.3%) 0.6 3,090 (12.2%) 5,376 (12.5%) 0.2

Chronic Pulmonary Disease 2,547 (11.1%) 5,498 (15.4%) <0.001 5,902 (23.3%) 9,062 (21.1%) <0.001

Coagulopathy 649 (2.8%) 808 (2.3%) <0.001 1,310 (5.2%) 1,446 (3.4%) <0.001

Depression 1,637 (7.1%) 5,391 (15.1%) <0.001 1,465 (5.8%) 4,712 (11.0%) <0.001

Diabetes, Uncomplicated 2,662 (11.6%) 3,911 (11.0%) 0.021 4,887 (19.3%) 7,264 (16.9%) <0.001

Diabetes, Chronic Complications 331 (1.4%) 481 (1.3%) 0.3 642 (2.5%) 910 (2.1%) <0.001

Drug Abuse 944 (4.1%) 1,084 (3.0%) <0.001 114 (0.4%) 221 (0.5%) 0.2

Hypertension 8,366 (36.4%) 11,899(33.4%) <0.001 16,410 (64.7%) 28,927(67.3%) <0.001
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Comorbidities

Hypothyroidism 819 (3.6%) 4,134 (11.6%) <0.001 2,218 (8.7%) 9,217 (21.4%) <0.001

Liver Disease 916 (4.0%) 874 (2.4%) <0.001 424 (1.7%) 592 (1.4%) 0.002

Lymphoma 146 (0.6%) 149 (0.4%) <0.001 323 (1.3%) 382 (0.9%) <0.001

Fluid/Electrolyte Disorders 6,888 (30.0%) 11,638(32.6%) <0.001 10,570 (41.7%) 20,820(48.4%) <0.001

Metastatic Cancer 749 (3.3%) 1,187 (3.3%) 0.6 994 (3.9%) 1,333 (3.1%) <0.001

Other Neurological Disorders 1,089 (4.7%) 1,701 (4.8%) 0.8 1,693 (6.7%) 2,940 (6.8%) 0.4

Obesity 1,576 (6.9%) 3,776 (10.6%) <0.001 1,169 (4.6%) 2,538 (5.9%) <0.001

Paralysis 545 (2.4%) 313 (0.9%) <0.001 373 (1.5%) 462 (1.1%) <0.001

Peripheral Vascular Disorders 728 (3.2%) 1,028 (2.9%) 0.048 2,922 (11.5%) 3,566 (8.3%) <0.001

Psychoses 955 (4.2%) 1,750 (4.9%) <0.001 479 (1.9%) 1,020 (2.4%) <0.001

Pulmonary Circulation Disorders 190 (0.8%) 274 (0.8%) 0.4 507 (2.0%) 1,195 (2.8%) <0.001

Renal Failure 1,071 (4.7%) 1,073 (3.0%) <0.001 3,765 (14.9%) 3,828 (8.9%) <0.001

Solid Tumor 432 (1.9%) 723 (2.0%) 0.2 1,045 (4.1%) 1,039 (2.4%) <0.001

Peptic Ulcer 17 (0.1%) 20 (0.1%) 0.4 24 (0.1%) 26 (0.1%) 0.1

Valvular Disease 322 (1.4%) 788 (2.2%) <0.001 1,625 (6.4%) 3,016 (7.0%) 0.002

Weight Loss 1,726 (7.5%) 2,744 (7.7%) 0.4 3,163 (12.5%) 5,877 (13.7%) <0.001

 Invasive Diagnostic Procedure 1,602 (7.0%) 2,943 (8.2%) <0.001 1,744 (6.9%) 2,877 (6.7%) 0.3

 Surgical Procedure 14,372 (62.5%) 23,218 (65.1%) <0.001 15,286 (60.3%) 26,956 (62.7%) <0.001

 Invasive or Surgical Procedure 14,646 (63.7%) 23,891 (67.0%) <0.001 15,633 (61.7%) 27,537 (64.1%) <0.001

 Deceased 194 (0.8%) 246 (0.7%) 0.034 1,154 (4.6%) 1,622 (3.8%) <0.001

Mean (SD) Mean (SD) P Mean (SD) Mean (SD) P

 Age, Years 48.82 (11.90) 50.15 (10.34) <0.001 76.71 (7.37) 77.89 (7.83) <0.001

 Time to Invasive Diagnostic Procedure, Days 4.52 (7.43) 3.95 (5.47) 0.2 5.43 (7.31) 4.88 (6.33) 0.1

 Time to Surgical Procedure, Days 2.19 (3.16) 2.28 (3.05) <0.001 2.65 (3.13) 2.76 (3.12) <0.001

 Hospital Length of Stay, Days 8.04 (8.74) 7.84 (8.03) 0.4 9.40 (8.74) 9.42 (8.05) <0.001

 Total Charges, Dollars 53,391
(82,643)

51,157
(69,166) 0.016 64,678

(86,608)
61,934

(76,088) <0.001

 

Table 2. Characteristics of emergently admitted patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruction. 
Data was stratified according to outcome categories, NIS 2005-2014.

Adult, N (%) Elderly, N (%)

Survived Deceased P Survived Deceased p

All Cases 58,292 (99.3%) 440 (0.7%) 65,545 (95.9%) 2,777 (4.1%)

Sex, Female 35,425 (60.9%) 246 (55.9%) 0.034 41,349 (63.1%) 1,622 (58.4%) <0.001

Race

White 34,067 (68.2%) 242 (65.1%)

0.004

45,919 (81.0%) 1,914 (80.1%)

<0.001

Black 8,361 (16.7%) 90 (24.2%) 5,253 (9.3%) 287 (12.0%)

Hispanic 4,618 (9.3%) 26 (7.0%) 3,076 (5.4%) 98 (4.1%)

Asian/Pacific Islander 1,370 (2.7%) 6 (1.6%) 1,291 (2.3%) 51 (2.1%)

Native American 194 (0.4%) 1 (0.3%) 176 (0.3%) 8 (0.3%)

Other 1,311 (2.6%) 7 (1.9%) 982 (1.7%) 31 (1.3%)

Income
Quartile

Quartile 1 13,708 (24.1%) 145 (34.4%)

<0.001

14,417 (22.4%) 712 (26.1%)

<0.001
Quartile 2 13,907 (24.4%) 127 (30.2%) 16,420 (25.5%) 679 (24.9%)

Quartile 3 14,557 (25.6%) 75 (17.8%) 16,629 (25.8%) 703 (25.8%)

Quartile 4 14,746 (25.9%) 74 (17.6%) 16,998 (26.4%) 629 (23.7%)
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Insurance

Private Insurance 34,492 (59.3%) 145 (33.0%)

<0.001

5,442 (8.3%) 172 (6.2%)

0.007

Medicare 8,965 (15.4%) 165 (37.5%) 58,860 (89.9%) 2,550 (92.0%)

Medicaid 7,191 (12.4%) 93 (21.1%) 587 (0.9%) 27 (1.0%)

Self-Pay 4,494 (7.7%) 23 (5.2%) 198 (0.3%) 8 (0.3%)

No Charge 533 (0.9%) 1 (0.2%) 20 (0.0%) 1 (0.0%)

Other 2,476 (4.3%) 13 (3.0%) 355 (0.5%) 15 (0.5%)

Hospital
Location

Rural 6,406 (11.0%) 38 (8.6%)

0.060

8,973 (13.7%) 405 (14.6%)

0.039Urban: Non-Teaching 25,595 (43.9%) 181 (41.1%) 31,001 (47.3%) 1,246 (44.9%)

Urban: Teaching 26,291 (45.1%) 221 (50.2%) 25,571 (39.0%) 1,126 (40.5%)

Comorbidities

AIDS 160 (0.3%) 6 (1.4%) <0.001 15 (0.0%) 0 (0%) 0.9

Alcohol Abuse 1,566 (2.7%) 31 (7.0%) <0.001 806 (1.2%) 34 (1.2%) 0.9

Deficiency Anemias 7,141 (12.3%) 83 (18.9%) <0.001 11,652 (17.8%) 594 (21.4%) <0.001

Rheumatoid Arthritis 1,411 (2.4%) 18 (4.1%) 0.023 2,245 (3.4%) 78 (2.8%) 0.080

Chronic Blood Loss 420 (0.7%) 9 (2.0%) 0.001 705 (1.1%) 41 (1.5%) 0.047

Congestive Heart Failure 1,254 (2.2%) 58 (13.2%) <0.001 7,594 (11.6%) 868 (31.3%) <0.001

Chronic Pulmonary Disease 7,947 (13.6%) 95 (21.6%) <0.001 14,102 (21.5%) 857 (30.9%) <0.001

Coagulopathy 1,368 (2.3%) 90 (20.5%) <0.001 2,378 (3.6%) 376 (13.5%) <0.001

Depression 6,984 (12.0%) 42 (9.5%) 0.1 5,984 (9.1%) 188 (6.8%) <0.001

Diabetes, Uncomplicated 6,505 (11.2%) 66 (15.0%) 0.011 11,708 (17.9%) 439 (15.8%) 0.006

Diabetes, Chronic Complications 796 (1.4%) 16 (3.6%) <0.001 1,463 (2.2%) 89 (3.2%) 0.001

Drug Abuse 2,012 (3.5%) 17 (3.9%) 0.6 328 (0.5%) 7 (0.3%) 0.070

Hypertension 20,095 (34.5%) 165 (37.5%) 0.1 43,772 (66.8%) 1,547 (55.7%) <0.001

Hypothyroidism 4,929 (8.5%) 24 (5.5%) 0.024 11,070 (16.9%) 362 (13.0%) <0.001

Liver Disease 1,732 (3.0%) 58 (13.2%) <0.001 949 (1.4%) 67 (2.4%) <0.001

Lymphoma 292 (0.5%) 3 (0.7%) 0.490 674 (1.0%) 31 (1.1%) 0.6

Fluid/Electrolyte Disorders 18,254 (31.3%) 267 (60.7%) <0.001 29,574 (45.1%) 1,800 (64.8%) <0.001

Metastatic Cancer 1,877 (3.2%) 58 (13.2%) <0.001 2,156 (3.3%) 169 (6.1%) <0.001

Other Neurological Disorders 2,735 (4.7%) 53 (12.0%) <0.001 4,363 (6.7%) 269 (9.7%) <0.001

Obesity 5,322 (9.1%) 30 (6.8%) 0.090 3,634 (5.5%) 72 (2.6%) <0.001

Paralysis 835 (1.4%) 23 (5.2%) <0.001 765 (1.2%) 70 (2.5%) <0.001

Peripheral Vascular Disorders 1,717 (2.9%) 38 (8.6%) <0.001 6,081 (9.3%) 404 (14.5%) <0.001

Psychoses 2,680 (4.6%) 22 (5.0%) 0.6 1,441 (2.2%) 57 (2.1%) 0.6

Pulmonary Circulation Disorders 431 (0.7%) 33 (7.5%) <0.001 1,549 (2.4%) 153 (5.5%) <0.001

Renal Failure 2,079 (3.6%) 65 (14.8%) <0.001 6,999 (10.7%) 590 (21.2%) <0.001

Solid Tumor 1,140 (2.0%) 16 (3.6%) 0.011 1,959 (3.0%) 125 (4.5%) <0.001

Peptic Ulcer 37 (0.1%) 0 (0%) 0.9 46 (0.1%) 4 (0.1%) 0.1

Valvular Disease 1,096 (1.9%) 14 (3.2%) 0.046 4,376 (6.7%) 260 (9.4%) <0.001

Weight Loss 4,345 (7.5%) 124 (28.2%) <0.001 8,245 (12.6%) 787 (28.3%) <0.001

 Invasive Diagnostic Procedure 4,483 (7.7%) 64 (14.5%) <0.001 4,338 (6.6%) 281 (10.1%) <0.001

 Surgical Procedure 37,215 (63.8%) 403 (91.6%) <0.001 39,797 (60.7%) 2,425 (87.3%) <0.001

 Invasive or Surgical Procedure 38,161 (65.5%) 405 (92.0%) <0.001 40,715 (62.1%) 2,435 (87.7%) <0.001

Mean (SD) Mean (SD) P Mean (SD) Mean (SD) P

Age, Years 49.58 (11.01) 54.87 (8.00) <0.001 77.28 (7.63) 81.69 (7.65) <0.001

Time to Invasive Diagnostic Procedure, Days 4.10 (6.18) 7.92 (8.49) <0.001 4.96 (6.60) 6.98 (8.04) <0.001
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Time to Surgical Procedure, Days 2.23 (3.06) 3.76 (4.89) <0.001 2.67 (3.07) 3.43 (3.86) <0.001

Hospital Length of Stay, Days 7.84 (8.15) 16.67 (18.56) <0.001 9.23 (7.97) 13.68 (13.51) <0.001

Total Charges, Dollars 51,049
(71,822)

182,461
(213,615) <0.001 60,037

(75,519)
131,130

(135,199) <0.001

Table 3. Characteristics of emergently admitted patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruc-
tion. Data was stratified according to operation status, NIS 2005-2014. 

Adult, N (%) Elderly, N (%)

No Operation Operation P No Operation Operation P

All Cases 21,120 (35.9%) 37,637 (64.1%) 26,110 (38.2%) 42,246 (61.8%)

Sex, Female 12,459 (59.1%) 23,218 (61.8%) <0.001 16,036 (61.4%) 26,956 (63.8%) <0.001

Race

White 12,755 (69.9%) 21,569 (67.2%)

<0.001

18,648 (81.8%) 29,211 (80.4%)

<0.001

Black 2,446 (13.4%) 6,011 (18.7%) 1,664 (7.3%) 3,878 (10.7%)

Hispanic 1,896 (10.4%) 2,749 (8.6%) 1,415 (6.2%) 1,761 (4.8%)

Asian/Pacific Islander 604 (3.3%) 772 (2.4%) 628 (2.8%) 714 (2.0%)

Native American 59 (0.3%) 136 (0.4%) 64 (0.3%) 120 (0.3%)

Other 483 (2.6%) 836 (2.6%) 376 (1.6%) 637 (1.8%)

Income
Quartile

Quartile 1 4,420 (21.4%) 9,441 (25.7%)

<0.001

5,190 (20.2%) 9,945 (24.0%)

<0.001
Quartile 2 4,786 (23.2%) 9,254 (25.2%) 6,344 (24.7%) 10,763 (25.9%)

Quartile 3 5,520 (26.7%) 9,118 (24.8%) 6,645 (25.8%) 10,967 (25.8%)

Quartile 4 5,920 (28.7%) 8,904 (24.3%) 7,530 (29.3%) 10,107 (24.3%)

Insurance

Private Insurance 12,444 (59.0%) 22,204 (59.2%)

<0.001

2,135 (8.2%) 3,482 (8.3%)

0.8

Medicare 3,750 (17.8%) 5,384 (14.3%) 23,492 (90.1%) 37,949 (90.0%)

Medicaid 2,514 (11.9%) 4,771 (12.7%) 232 (0.9%) 382 (0.9%)

Self-Pay 1,441 (6.8%) 3,077 (8.2%) 72 (0.3%) 134 (0.3%)

No Charge 174 (0.8%) 361 (1.0%) 6 (0.0%) 15 (0.0%)

Other 758 (3.6%) 1,738 (4.6%) 146 (0.6%) 224 (0.5%)

Hospital
Location

Rural 2,350 (11.1%) 4,096 (10.9%)

<0.001

3,526 (13.5%) 5,857 (13.9%)

<0.001Urban: Non-Teaching 9,957 (47.1%) 15,830 (42.1%) 12,833 (49.1%) 19,430 (46.0%)

Urban: Teaching 8,813 (41.7%) 17,711 (47.1%) 9,751 (37.3%) 16,959 (40.1%)

Comorbidities

AIDS 55 (0.3%) 111 (0.3%) 0.4 5 (0.0%) 10 (0.0%) 0.7

Alcohol Abuse 437 (2.1%) 1,160 (3.1%) <0.001 242 (0.9%) 598 (1.4%) <0.001

Deficiency Anemias 2,199 (10.4%) 5,027 (13.4%) <0.001 3,959 (15.2%) 8,295 (19.6%) <0.001

Rheumatoid Arthritis 575 (2.7%) 855 (2.3%) 0.001 955 (3.7%) 1,370 (3.2%) 0.004

Chronic Blood Loss 68 (0.3%) 361 (1.0%) <0.001 134 (0.5%) 612 (1.4%) <0.001

Congestive Heart Failure 378 (1.8%) 934 (2.5%) <0.001 2,412 (9.2%) 6,057 (14.3%) <0.001

Chronic Pulmonary Disease 2,712 (12.8%) 5,334 (14.2%) <0.001 5,229 (20.0%) 9,736 (23.0%) <0.001

Coagulopathy 370 (1.8%) 1,088 (2.9%) <0.001 686 (2.6%) 2,070 (4.9%) <0.001

Depression 2,817 (13.3%) 4,211 (11.2%) <0.001 2,531 (9.7%) 3,646 (8.6%) <0.001

Diabetes, Uncomplicated 2,652 (12.6%) 3,922 (10.4%) <0.001 4,986 (19.1%) 7,166 (17.0%) <0.001

Diabetes, Chronic Complications 322 (1.5%) 490 (1.3%) 0.026 617 (2.4%) 935 (2.2%) 0.2

Drug Abuse 743 (3.5%) 1,286 (3.4%) 0.5 126 (0.5%) 209 (0.5%) 0.8

Hypertension 7,643 (36.2%) 12,625 (33.5%) <0.001 17,870 (68.4%) 27,472 (65.0%) <0.001

Hypothyroidism 1,967 (9.3%) 2,986 (7.9%) <0.001 4,606 (17.6%) 6,830 (16.2%) <0.001
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Comorbidities

Liver Disease 793 (3.8%) 997 (2.6%) <0.001 460 (1.8%) 556 (1.3%) <0.001

Lymphoma 118 (0.6%) 177 (0.5%) 0.1 298 (1.1%) 407 (1.0%) 0.025

Fluid/Electrolyte Disorders 5,738 (27.2%) 12,792 (34.0%) <0.001 9,488 (36.3%) 21,903 (51.8%) <0.001

Metastatic Cancer 752 (3.6%) 1,184 (3.1%) 0.007 818 (3.1%) 1,509 (3.6%) 0.002

Other Neurological Disorders 976 (4.6%) 1,814 (4.8%) 0.280 1,571 (6.0%) 3,063 (7.3%) <0.001

Obesity 2,076 (9.8%) 3,276 (8.7%) <0.001 1,669 (6.4%) 2,038 (4.8%) <0.001

Paralysis 262 (1.2%) 596 (1.6%) 0.001 245 (0.9%) 590 (1.4%) <0.001

Peripheral Vascular Disorders 382 (1.8%) 1,374 (3.7%) <0.001 2,057 (7.9%) 4,432 (10.5%) <0.001

Psychoses 999 (4.7%) 1,706 (4.5%) 0.2 484 (1.9%) 1,015 (2.4%) <0.001

Pulmonary Circulation Disorders 99 (0.5%) 365 (1.0%) <0.001 463 (1.8%) 1,239 (2.9%) <0.001

Renal Failure 827 (3.9%) 1,317 (3.5%) 0.010 2,813 (10.8%) 4,780 (11.3%) 0.029

Solid Tumor 419 (2.0%) 737 (2.0%) 0.8 764 (2.9%) 1,320 (3.1%) 0.1

Peptic Ulcer 11 (0.1%) 26 (0.1%) 0.4 19 (0.1%) 31 (0.1%) 0.9

Valvular Disease 378 (1.8%) 732 (1.9%) 0.1 1,616 (6.2%) 3,025 (7.2%) <0.001

Weight Loss 690 (3.3%) 3,780 (10.0%) <0.001 1,256 (4.8%) 7,784 (18.4%) <0.001

 Invasive Diagnostic Procedure 948 (4.5%) 3,599 (9.6%) <0.001 928 (3.6%) 3,693 (8.7%) <0.001

 Deceased 37 (0.2%) 403 (1.1%) <0.001 352 (1.3%) 2,425 (5.7%) <0.001

Mean (SD) Mean (SD) P Mean (SD) Mean (SD) P

Age, Years 50.45 (10.55) 49.15 (11.23) <0.001 77.31 (7.70) 77.54 (7.67) <0.001

Time to Invasive Diagnostic Procedure, Days 3.38 (2.71) 4.37 (6.91) <0.001 3.58 (3.19) 5.51 (7.36) 0.090

Hospital Length of Stay, Days 3.73 (3.03) 10.26 (9.35) <0.001 4.31 (3.38) 12.57 (8.87) <0.001

Total Charges, Dollars 20,258
(20,517)

69,837
(87,144) <0.001 22,648

(23,146)
87,849

(91,882) <0.001

Table 4. Backward logistic regression analysis to evaluate the associations between mortality and different factors in emergently admitted 
adult patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruction. Mortality was the dependent variable. NIS 

2005-2014.

Adults with Operation Adults with No Operation

N = 33,272 N = 21,114

OR (95% CI) P OR (95% CI) P

Time to Operation, Days 1.071 (1.051, 1.092) <0.001 N/A

Hospital Length of Stay, Days N/A 1.093 (1.060, 1.126) <0.001

Age, Years 1.063 (1.049, 1.077) <0.001 1.099 (1.045, 1.157) <0.001

Sex, Female 0.761 (0.615, 0.942) 0.012

Removed 

Via

Backward

Elimination

Income
Quartile

Quartile 4 [Ref] <0.001

Quartile 1 1.920 (1.412, 2.612) <0.001

Quartile 2 1.701 (1.242, 2.331) 0.001

Quartile 3 1.002 (0.704, 1.425) 0.9

Hospital
Location

Urban: Teaching [Ref] 0.018

Rural 0.613 (0.402, 0.935) 0.023

Urban: Non-Teaching 1.131 (0.905, 1.413) 0.2

Invasive Diagnostic Procedure 1.583 (1.177, 2.129) 0.002

Race Removed Via
Backward EliminationInsurance
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Table 5. Backward logistic regression analysis to evaluate the associations between mortality and different factors in emergently admitted 
elderly patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruction. Mortality was the dependent variable. 

NIS 2005-2014.

Elderly with Operation Elderly with No Operation

N = 34,535 N = 26,091

OR (95% CI) P OR (95% CI) P

Time to Operation, Days 1.059 (1.046, 1.071) <0.001 N/A

Hospital Length of Stay, Days N/A 1.050 (1.028, 1.072) <0.001

Age, Years 1.077 (1.070, 1.084) <0.001 1.108 (1.091, 1.124) <0.001

Sex, Female 0.706 (0.643, 0.776) <0.001 0.705 (0.568, 0.874) 0.001

Race

White [Ref] 0.029

Removed Via
Backward

Elimination

Black 1.252 (1.082, 1.450) 0.003

Hispanic 0.971 (0.774, 1.218) 0.8

Asian/Pacific Islander 1.223 (0.890, 1.680) 0.2

Native American 0.863 (0.348, 2.143) 0.7

Other 0.786 (0.523, 1.181) 0.2

Income
Quartile

Quartile 4 [Ref] 0.003

Quartile 1 1.273 (1.113, 1.455) <0.001

Quartile 2 1.069 (0.935, 1.222) 0.3

Quartile 3 1.167 (1.024, 1.329) 0.020

Invasive Diagnostic Procedure 1.282 (1.104, 1.488) 0.001

Insurance Removed Via
Backward EliminationHospital Location

Table 6. Procedures of emergently admitted patients with the primary diagnosis of intestinal or peritoneal adhesions with obstruction. 
Data was stratified according to age groups (adults vs. elderly), outcome (survived vs. deceased) and surgery vs. invasive diagnostic pro-

cedures (NIS 2005-2014). 

Surgical Procedure (ICD 9)
Adults, N (%) Elderly, N (%)

Procedures Survived Deceased P Procedures Survived Deceased P

Operations on Esophagus (42.01-42.19, 42.31-42.99) 44 (0.07%) 42 (95.5%) 2 (4.5%) 0.043 72 (0.1%) 63 (87.5%) 9 (12.5%) 0.003

Operations on Stomach (43.0-44.03, 44.21-44.99) 1,400 (2.4%) 1,358 (97.0%) 42 (3.0%) <0.001 1,960 (2.9%) 1,728 (88.2%) 232 (11.8%) <0.001

Operations on Intestine (45.00-45.03, 45.30-46.99) 14,058 (23.9%) 13,787 (98.1%) 271 (1.9%) <0.001 18,209 (27.0%) 16,643 (91.4%) 1,566 (8.6%) <0.001

Operations on Appendix (47.01-47.99) 3,144 (5.3%) 3,126 (99.4%) 18 (0.6%) 0.2 1,618 (2.4%) 1,551 (95.9%) 67 (4.1%) 0.8

Operations on Rectum, Rectosigmoid, and Perirectal 
Tissue (48.0-48.1, 48.31-48.99)

102 (0.2%) 100 (98.0%) 2 (2.0%) 0.1 118 (0.2%) 108 (91.5%) 10 (8.5%) 0.015

Operations on Anus (49.01-49.12, 49.31-49.99) 9 (0.02%) 9 (100%) 0 (0%) 0.9 12 (0.02%) 12 (100%) 0 (0%) 0.9

Operations on Liver (50.0, 50.21-50.99) 40 (0.07%) 39 (97.5%) 1 (2.5%) 0.2 44 (0.07%) 39 (88.6%) 5 (11.4%) 0.014

Operations on Gallbladder and Biliary Tract (51.01-
51.04, 51.21-51.99)

664 (1.1%) 651 (98.0%) 13 (2.0%) <0.001 981 (1.5%) 892 (90.9%) 89 (9.1%) <0.001

Operations on Pancreas (52.01-52.09, 52.21-52.99) 16 (0.03%) 15 (93.8%) 1 (6.3%) 0.1 15 (0.02%) 12 (80.0%) 3 (20.0%) 0.021

Operations on Hernia (53.00-53.9) 3,156 (5.4%) 3,123 (99.0%) 33 (1.0%) 0.047 4,167 (6.2%) 3,934 (94.4%) 233 (5.6%) <0.001

Operations on Other Operations on Abdominal Region 
(54.0-54.19, 54.3-54.99)

36,253 (61.6%) 35,871 (98.9%) 382 (1.1%) <0.001 40,349 (59.7%) 38,059 (94.3%) 2,290 (5.7%) <0.001
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Invasive Diagnostic Procedure (ICD 9), N (%) Procedures Survived Deceased P Procedures Survived Deceased P

Invasive Diagnostic Procedure on Esophagus (42.21-
42.29)

17 (0.4%) 16 (94.1%) 1 (5.9%) 0.1 18 (0.4%) 18 (100%) 0 (0%) 0.9

Invasive Diagnostic Procedure on Stomach (44.11-
44.19)

46 (1.0%) 45 (97.8%) 1 (2.2%) 0.2 33 (0.7%) 30 (90.9%) 3 (9.1%) 0.1

Invasive Diagnostic Procedure on Intestine (45.11-
45.29)

3,055 (64.0%) 3,013 (98.6%) 42 (1.4%) <0.001 3,224 (66.8%) 3,039 (94.3%) 185 (5.7%) <0.001

Invasive Diagnostic Procedure on Rectum, 
Rectosigmoid, and Perirectal Tissue (48.21-48.29)

202 (4.2%) 201 (99.5%) 1 (0.5%) 0.9 151 (3.1%) 143 (94.7%) 8 (5.3%) 0.4

Invasive Diagnostic Procedure on Anus (49.21-49.29) 11 (0.2%) 11 (100%) 0 (0%) 0.9 7 (0.1%) 6 (85.7%) 1 (14.3%) 0.2

Invasive Diagnostic Procedure on Liver (50.11-50.19) 184 (3.9%) 176 (95.7%) 8 (4.3%) <0.001 175 (3.6%) 165 (94.3%) 10 (5.7%) 0.2

Invasive Diagnostic Procedure on Gallbladder and 
Biliary Tract (51.10-51.19)

15 (0.3%) 15 (100%) 0 (0%) 0.9 26 (0.5%) 25 (96.2%) 1 (3.8%) 0.9

Invasive Diagnostic Procedure on Pancreas (52.11-
52.19)

10 (0.2%) 10 (100%) 0 (0%) 0.9 12 (0.2%) 11 (91.7%) 1 (8.3%) 0.3

Invasive Diagnostic Procedure on Other Operations on 
Abdominal Region (54.21-54.29)

1,234 (25.8%) 1,217 (98.6%) 17 (1.4%) 0.010 1,179 (24.4%) 1,092 (92.6%) 87 (7.4%) <0.001


