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Abstract

Background: Saudi Arabian hospital readmissions and emergency department (ED) visits fol-
lowing bariatric surgery and discharge have never been investigated. This study aimed to
evaluate the rates and reasons of hospital readmissions and ED visits related to surgical weight
loss interventions at the King Abdulaziz Medical City — Riyadh. Methods: We conducted a
retrospective cohort study on 301 patients who underwent bariatric surgery between January
2011 and July 2016. We reviewed patient medical records progressively to assess hospital re-
admission, ED visits, and complications. Results: Of the 301 patients analyzed, 67.1% were
female and 93% had class II obesity. The readmission rate, ED visit rate after discharge and
the rate of either of the two was 8%, 14%,and 18.3%, respectively. The most common causes
of readmission were abdominal pain (37.5%), nausea/vomiting (29.2%), and site leak (25%),
while the most common causes of ED visits were abdominal pain (59.5%) and nausea/vomit-
ing (16.9%). Readmission rates tended to be higher in older patients (age of patients readmit-
ted 42 + 12.1 years vs. age of patients not readmitted 34.3 + 11.8 years; p = 0.002). The rate
of readmission tends to increase in patients with overweight or class I obesity (odds ratio (OR)
= 20.15), diabetes (OR = 14.82), and obstructive sleep apnea (OR = 14.29). Dyslipidemia was
positively associated with ED visits (p = 0.027, OR = 2.87). The rate of readmission or ED visits
increased with age, while there were decreases in readmission and ED visits for those who had
received gastric sleeve surgery. Conclusions: The study reported high rates of readmission
and ED visits, thus the effectiveness of different types of weight loss surgeries should be fur-
ther evaluated, particularly in individuals with complicated medical issues such as diabetes,

dyslipidemia, and obstructive sleep apnea. © 2017 The Author(s)
Published by S. Karger GmbH, Freiburg
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Introduction

Obesity is becoming a major public health concern in most countries, especially in
Saudi Arabia [1]. According to several epidemiological studies, the rate of obesity was
reported between 13% and 70% in Saudi societies [1-7], and the rate of obesity continues
to increase among Saudi adults [8]. Obesity has been associated with multiple preventable
comorbidities and health outcomes, and it increases the risk of mortality [9], diabetes [10],
cancer [11], heart disease [12], liver [13], and Helicobacter pylori infection [14]. Bariatric
or weight loss surgery is considered one of the possible solutions to reduce weight, espe-
cially when no effective treatment is found or when a person fails to self-manage weight. A
large epidemiological study noted that weight loss from weight loss surgery is associated
with a reduction in comorbidities [15]. In Saudi Arabia, the number of weight loss surgery
cases has increased over the years and is likely to continue [16]. This could be due to the
limited outdoor activities for females and the cultural restrictions from being physically
and socially active [17].

All surgical weight loss interventions can be accompanied by complications and side
effects following surgery [18-20]. Monitoring, reporting, and managing unwanted outcomes
will help in reducing the burden on healthcare resources and may also help hospital [21] and
emergency department (ED) [22] administrators to better manage surgery-related side
effects and complications. The post-surgical complications may vary depending on the type
of weight loss surgery [23], surgical skills [24], presence of chronic health problems [25], and
whether patients are qualified eligible for the specific surgery [26, 27]. Several adverse events
and complications after bariatric surgery were observed in the readmissions or ED visits. The
most frequent reasons for hospital readmission after bariatric surgery are abdominal pain,
nausea, vomiting, wound infections, and dehydration [28-30], while the most frequent
reasons for ED visits are abdominal pain, nausea, emesis, dizziness, gastritis, dehydration,
pneumonia, renal failure, respiratory failure, infected wound, bowel obstruction, leak, and
bleeding [31, 32].

The rates of hospital readmission have been reported in numerous studies. Rosenthal et
al. [33] reported a readmission rate of 10.2% in a study on 985 patients. Garcia-Ruiz-de-
Gordejuela et al. [31] reported that 16.6% of the patients were readmitted to the ED at least
once. Telem et al. [34] reported that 17.5% of patients who underwent primary bariatric
surgery had unplanned ED appearances. Doumouras et al. [35] reported a readmission rate
of 6.1% over a period of 3 years. Saunders et al. [36] reported 1-year readmission rate of
18.8%.

Recognizing potential predictors for hospital admissions and ED visits will allow the
healthcare system to establish guidelines regarding prerequisites for bariatric surgery and
also develop new approaches to reduce the risk of health problems related to obesity.
According to international studies, several predictors for hospital readmission or ED visits
after bariatric surgery were identified. The most important predictors for readmission were
found to be age, sex, BMI, diabetes, steroid use, hypertension, type of procedure, and oper-
ative time [28, 35, 37]. In addition, the surgical procedure type has been associated with post-
operative ED visits [31].

In the King Abdulaziz Medical City - Riyadh, the most commonly performed types of
bariatric surgical procedures are the sleeve gastrectomy and the Roux-en-Y gastric bypass.
The hospital performs nearly 100 cases annually, and the demand for these surgeries
continues to increase. This may lead to an increase in hospital readmissions and ED visits to
manage bariatric surgery-related side effects. However, the rates and reasons for hospital
admissions and ED visits due to bariatric surgery are unknown and have never been investi-
gated in the Saudi population. This study aimed to evaluate the rates and reasons for postop-
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erative hospital readmissions and ED visits following bariatric surgery and characterize
potential risk factors for those readmissions and ED visits. Such a study will offer greater
insight for future studies and improve perioperative patient care. The secondary aim was to
identify the most common surgical approach used in our hospital as well as its related read-
missions and ED visits.

Material and Methods

We conducted a retrospective cohort study on 301 patients who underwent weight loss surgeries at
the King Abdulaziz Medical City - Riyadh between January 2011 and July 2016. The study was approved
by the Institutional Review Board (IRB) at King Abdullah International Medical Research Center (KAIMRC),
Ministry of National Guard - Health Affairs (NGHA), research protocol #RSS/0001. Participants in the
study were patients with ages ranging between 12 and 64 years. We utilized patient discharge records and
patient files to review medical records progressively from the date of the procedure until July 2016. We
recorded data about patients’ demographics: age, gender, weight, height, and BMI. Patients were classified
into two groups according to BMI: i) overweight or class I obesity (BMI between 25 and 34.9 kg/m?) and
ii) class I (BMI 35-39.9 kg/m?) or class I1I obesity (BMI > 40 kg/m?). Patient clinical and medical histories
were extracted from the medical records: diabetes mellitus, hypertension, prior bariatric surgery, asthma,
dyslipidemia, kidney failure, heart disease, obstructive sleep apnea, thyroid, and gastroesophageal reflux
disease. The types of operative procedures were also collected. There are two common procedures used
in Saudi Arabia: laparoscopic sleeve gastrectomy and laparoscopic Roux-en-Y gastric bypass. We also
included other weight loss procedures such as adjustable gastric band and removal of adjustable gastric
band. We collected data for a number of procedures completed during the same operation and classified
them into one procedure versus two or more procedures. Hospital length of stay was reported in days by
subtracting the date of discharge from the date of procedure admission. Procedure duration time was
reported in hours.

Outcomes

The outcomes of the study were hospital readmission and ED visit. We reviewed patient files to identify
whether each patient had bariatric surgery-related hospital readmission or ED visit. We collected data on
patients who were readmitted or had ED visits to identify the causes of each readmission. We also measured
the number of days to hospital readmission or ED visit after 180 days of bariatric surgery.

Statistical Analyses
The data analysis was conducted using SPSS Statistics 23 (SPSS, Chicago, IL, USA). The rate of hospital
readmission, ED visit, and either of the two were reported in percent (%) with 95% confidence intervals (CI).

Patients’ Characteristics
Descriptive statistics such as means and standard deviation (mean + SD) were used to describe the
quantitative variables. Frequencies and percentages n (%) were used to describe categorical variables.

Bivariate Analyses

Demographic and clinical characteristics were presented by counts and percentages and checked by
chi-square test to determine their connections with hospital readmission and/or ED visits after bariatric
surgery. An independent sample t-test or Mann-Whitney U test was used to compare age, duration of oper-
ation/hours, and hospital length of stay/days between groups.

Multivariate Analyses

A stepwise binary logistic regression model was used to identify predictors of hospital readmission
and/or ED visits after bariatric surgery. We also used the Cox proportional hazards model to identify the
important factors associated with hospital readmission or ED visit after 180 days of bariatric surgery. In all
analyses, p < 0.05 was considered significant.
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Fig. 1. Reasons for hospital readmission after weight loss surgery (n = 24).

Results

Of 301 patients analyzed, 67.1% were female and 93% had class II/III obesity. Of the
sample, 15% had previous bariatric surgery, 23.6% had hypertension, 18.9% had diabetes
mellitus, and 13.3% had asthma. Table 1 illustrates the other sample characteristics. The
hospital readmission rate was 24/300 (8%, 95% CI 5.2-11.6%). The ED visits rate was
42/301 (14%, 95% CI 10.2-18.4%). The rate of both (either event) was 55/301 (18.3%, 95%
CI 14.1-23.1%). In the 24 readmitted patients, the most common bariatric surgery-related
causes of hospital readmission were abdominal pain (37.5%), nausea/vomiting (29.2%), site
leak (25%), wound infections (16.7%), drainage of abscess (16.7%), pseudomonas infections
(16.7%), and fever (12.5%) (fig. 1), while the most common bariatric surgery-related causes
in the 42 patients who had ED visits were abdominal pain (59.5%), nausea/vomiting (16.7%),
fever (11.9%), and wound infections (9.5%) (fig. 2). The majority (75.7%) of weight loss
surgeries performed in our hospital was gastric sleeve gastrectomy, 10.3% received gastric
bypass, and 14% were treated by other weight loss surgical interventions.

Subgroup analyses are shown in tables 1 and 2. Readmission rates tended to be higher in
older patients (age of patients readmitted 42 + 12.1 years vs. age of patients not readmitted
34.3 + 11.8 years; p =0.002). The readmission rate was higher in patients with overweight or
class I obesity (28.6%) than in patients with class Il or class III obesity (6,5%; p = 0.003).
Readmission rates were similar in class II (6.7%) and class 11l obesity (6.4%). Readmission
rates tended to be higher in patients with hypertension (14.1% with vs. 6.1% without hyper-
tension; p = 0.030) and dyslipidemia (16% with vs. 6.2% without dyslipidemia; p = 0.039).
The rates of the hospital readmission and ED visit were higher in patients with overweight or
class I obesity (47.6%) when compared to patients with in class II or III obesity (16.1%; p =
0.001), in patients with diabetes mellitus (28.1%) in comparison to non-diabetic patients
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Table 1. Readmission and ED visits across the sample characteristics

Overall Readmission ED visits ED visits or readmissions
N =301 24 (8%) 42 (14%) 55 (18.3%)
n % n %  pvalue n % pvalue n % p value
Gender
Male 99 329 9 91 0616 12 12.20.542 15 15.2 0.327
Female 202 67.1 15 7.4 30 149 40 19.8
BMI
Overweight/class I obesity 21 7.0 6 28.6 0.003* 4 19.00.513 10 47.6 0.001*
Class II/III obesity 279 93.0 18 6.5 38 137 45 16.1
Procedure
Gastric sleeve 228 75.7 15 6.6 0.081 28 12.30.264 34 14.9 0.014*
Gastric bypass 31 103 2 65 7 22.6 7 22.6
Others 42 14.0 7 167 7 16.7 14 33.3
Number of procedures
1 92 38.0 5 54 0.160 15 16.30.441 17 18.5 0.869
2 or more 150 62.0 16 10.7 19 128 29 19.3
Prior bariatric surgery
No 256 85.0 22 8.6 0.550 37 14.50.545 49 19.1 0.353
Yes 45 15.0 2 44 5 11.1 6 13.3
Hypertension
No 230 76.4 14 6.1 0.030* 33 14.40.713 40 17.4 0.476
Yes 71 23.6 10 14.1 9 12.7 15 21.1
Diabetes mellitus
No 244 81.1 14 5.7 0.006* 32 13.20.392 39 16.0 0.034*
Yes 57 189 10 17.5 10 175 16 28.1
Asthma
No 261 86.7 22 84 0.753 36 13.80.845 47 18.0 0.761
Yes 40 133 2 50 6 15.0 8 20.0
Dyslipidemia
No 251 83.4 16 6.4 0.039* 31 12.40.074 39 15.5 0.006*
Yes 50 16.6 8 16.0 11 220 16 32.0
Kidney failure
No 296 98.3 22 74 0.053 40 13.60.145 53 17.9 0.227
Yes 5 17 2 400 2 40.0 2 40.0
Heart disease
No 291 96.7 23 79 0.570 40 13.80.636 53 18.2 1.000
Yes 10 3.3 1 10.0 2 20.0 2 20.0
Obstructive sleep apnea
No 273 90.7 19 7.0 0.058 38 14.01.000 49 17.9 0.650
Yes 28 9.3 5 179 4 14.3 6 21.4
Thyroid
No 275 91.4 23 84 0.706 38 13.90.771 50 18.2 0.797
Yes 26 8.6 1 38 4 15.4 5 19.2
GERD
No 280 93.0 23 82 1.000 37 13.30.191 50 17.9 0.556
Yes 21 7.0 1 48 5 23.8 5 23.8

*Chi-square test or Fisher’s exact test is significant at a = 0.05.

GERD = Gastroesophageal reflux disease.
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Table 2. Readmission and ED visits across the sample characteristics

437

Overall Readmission ED visits ED visits or readmissions
N=301 24 (8%) 42 (14%) 55 (18.3%)
no yes p value no yes p value no yes p value
Mean age (SD) 349 34.3 42.0 0.002 344 37.9 0.087 34 39.0 0.005
(12.0) (11.8)  (12.1) (12.1)  (10.7) (11.9) (11.3)
Median duration 2.3 2.3 2.3 0.656 2.3 2.2 0.405 2.3 2.2 0.565
of operation,  (1.9-2.8) (1.8-2.8) (2.1-2.60) (1.9-2.8) (1.8-2.7) (1.9-2.87) (1.8-2.6)
h (q1-q3)
Median hospital 4 4 5 0.42 4 4.5 0.158 4 4 0.638
length of stay, (3-5) (3-5) (1-7) (3-5) (3.5-6) (3-5) (2.5-6)

days (q1-q3)

*Independent t-test/Mann-Whitney U test is significant at a=0.05.
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Fig. 2. Reasons for ED visits after weight loss surgery (n = 42).

(16%; p=0.034),and in patients with dyslipidemia (32%) when compared to patients without
dyslipidemia (15.5%; p = 0.006). The type of surgical technique was also associated with
hospital readmission or ED visit. Gastric sleeve gastrectomy had a lower rate of hospital read-
mission or ED visit (14.9%) than gastric bypass (22.6%) and other surgical weight loss inter-
ventions (33.3%) (p = 0.014).

Table 3 identifies the most important risk factors for hospital readmission and/or post-
surgical ED visits. The most important predictors of readmission were overweight or class |
obesity (p = 0.001, adjusted odds ratio (aOR) 20.15, 95% CI 4.206-96.497) diabetes (p =
0.001, aOR 14.82,95% CI 3.537-62.098), and obstructive sleep apnea (p = 0.004, aOR 14.29,
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Fig. 3. The effect of dyslipidemia on days to ED visits or hospital readmissions.

95% CI 2.350-86.838). Dyslipidemia was positively associated with ED visit (p= 0.027, aOR
2.87,95% CI 1.129-7.320). The rate of readmission or ED visit increased with age (p = 0.004,
aOR 1.05, 95% CI 1.016-1.086), while there were decreased return visits in gastric sleeve
surgery (p =0.005,a0R 0.29,95% CI 0.120-0.689). Time to readmission or ED visit was influ-
enced by dyslipidemia (fig. 3). Cox proportional hazards model stepwise analysis indicated
that the hazard of readmission or ED visit in patients with dyslipidemia was 3.5 times higher
than in patients without dyslipidemia (p = 0.001, Hazard ratio 3.5, 95% CI 1.738-6.999).

Discussion

Obesity has become a public health challenge in many countries around the world, espe-
cially in the Gulf region in general and in the Saudi Arabian society in particular. Using diet
and exercise may not always work for individuals with extreme obesity to reduce excess
weight. Thus, bariatric surgery can be performed as an alternative approach to lose weight in
individuals with obesity class II/1Il who suffer from weight-related health problems. Recently,
weight loss surgery has received considerable attention in Saudi Arabia. Despite the impor-
tance of weight loss surgery in reducing the risk of weight-related health problems, there
have been no studies that document complications following weight loss surgery, such as the
reasons for - and numbers of - hospital readmissions or ED visits. There could be significant
benefits in recognizing complications after bariatric surgery in the Saudi population as well
as by identifying minimal invasive weight loss surgeries and potential patients at high risk of
readmission who may not be qualified for such interventions.

In our study, we retrieved data on surgical weight loss interventions at King Abdulaziz
Medical City - Riyadh from January 2011 to July 2016. A sample of 301 cases were identified
and included in the analysis. The hospital readmission rate was high in our sample (8%). It
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may be possible that this rate has been impacted by the comorbid conditions of these patients
(23.6% of the sample had hypertension, and 18.9% had diabetes mellitus). For instance, the
readmission rate was 5.7% in patients with no diabetes compared to 17.5% in patients with
diabetes. A study is needed to assess the relationship between comorbid conditions and the
reasons for readmission. Our study finding is similar to those of several international studies
that assessed the rate of hospital readmissions and complications following bariatric surgery,
with reported rates ranging between 0.6 and 11.75% [24, 28, 38-44]. Our study reported that
18% had ED visits following surgery. This finding is similar to a previous study indicating that
18.2% of the patients had readmission, outpatient hospital visit, or ED visit [22]. As with any
general surgery, weight loss surgery may involve adverse effects and risks that may cause
hospital readmission or post-surgical ED visits. In our population, we noted abdominal pain,
nausea/vomiting, site leak, wound infections, drainage of abscess, and fever as the most
common causes of hospital readmission. The most common causes of ED visits were abdominal
pain, nausea/vomiting, wound infections, and fever. Several previous international studies in
different populations have shown similar reasons for readmission after weight loss surgery
[28-31, 45].

Our study has identified several independent predictors of readmission and ED visits
revealing that the risk of hospital readmission among patients with diabetes is approximately
15 times higher than in those without diabetes, and is 14 times higher in patients with
obstructive sleep apnea than those without. These predictors have also been identified in
previous studies where the readmission rate was higher in diabetes and obstructive sleep
apnea patients [46-48].

Garg et al. [46] noted that readmission is positively associated with increased BMI. Our
findings contradict their report, as there is a negative association between BMI and read-
mission, with lower BMI increasing the likelihood of readmission and ED visits. We noticed
that the readmission rate was higher among overweight or class | obesity patients than in
those with class Il or Il obesity. Possible explanations for the high readmission rate in patients
with overweight or class | obesity could be related to the type of surgery used. There is
evidence that patients with overweight/class I obesity undergoing procedures such as
adjustable gastric banding had more readmissions (46.2%) than those undergoing sleeve
gastrectomy (0%) or Roux-en-Y gastric bypass (0%). According to the guidance for commis-
sioning obesity surgery, surgery may only be considered if the BMI is 40 kg/m? or higher, or
if the BMI ranges between 35 and 40 kg/m? and are comorbidities are present. Fulfilling this
guidance may reduce postsurgical readmissions and improve patient outcomes. In our popu-
lation, laparoscopic sleeve gastrectomy has fewer readmissions than other surgical weight
lossinterventions. The readmission rate in laparoscopic sleeve gastrectomy tends to decrease
by 70% as compared to other surgical approaches. This is consistent with a study by Lalor et
al. [49] who reported that laparoscopic sleeve gastrectomy is a relatively safe approach. The
readmissions and ED visits may be affected by patient characteristics such as age, inasmuch
as the readmission rate was found to increase as age increased. The findings of the current
study highlighted the need for postoperative follow-up programs or interventional programs
to assess specific risks associated with different types of surgical weight loss interventions,
thus reducing readmission and ED utilization.

Conclusions
The present study reported high rates of readmission and ED visits. Thus the effec-

tiveness of different types of surgical weight loss interventions should be evaluated further,
particularly in individuals with comorbidities such as diabetes, dyslipidemia, and obstructive
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sleep apnea. Patients’ experiences are important in evaluating these surgical interventions
continuously, as they should be followed up and routinely assessed to determine whether
they achieve their ultimate goals. In our study increased age of patients, diabetes, obstructive
sleep apnea, and overweight/class I obesity were associated with higher readmission and ED
visits.
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