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Background. Unplanned readmission within 30 days is currently being used in high-income countries (HICs) for measuring the quality
of surgical care. Surgical site infection (SSI), abdominal complaints and pain are the most common causes for such readmission. The
correlation between readmission rates and mortality, increased patient volumes and complexity of surgery remains controversial.
Objectives. To explore the risk factors for unplanned readmission in the surgical population in a low- and middle-income country setting.
Methods. This is a retrospective review of prospectively collected data of unplanned 30-day readmissions from January 2014 to December 2017 in the
Department of General Surgery, Worcester Hospital, South Africa (SA). Basic patient demographics, reasons for readmission, operative urgency and
severity, wound class, length of stay and final outcomes were used to compare the inpatient cohort and identify predictors for unplanned readmission.
Results. A total of 9 649 patients were admitted to the general surgery department at Worcester Hospital – 2.87% (n=270) were unplanned
readmissions within 30 days. The mean age of this cohort was 42 (standard deviation (SD) 22) years, with 61% male patients. SSI (60.37%;
n=163), gastrointestinal complications (24.44%; n=66) and blood transfusion (7.03%; n=19) were the most common causes for readmission.
Median initial length of stay (LOS) was 4 days; after readmission it was 5 days. Readmissions were responsible for 1 914 additional patient
days. Operative Portsmouth-POSSUM (P-POSSUM) (Physiological and Operative Severity Score for the enUmeration of Mortality and
morbidity) score (p<0.001), increase in operative wound classification (p=0.001) and emergency surgical procedures (p=0.001) were
significant risk factors for readmission within 30 days.
Conclusions. The Department of General Surgery, Worcester Hospital, had a readmission rate comparable with that in HICs. Readmission
rate is an indicator of advanced surgical pathology requiring an operative intervention of greater magnitude, often presenting as an
emergency. Our results can be used to improve postoperative surveillance and ultimately improve outcomes in high-risk surgical
populations. This study provides a benchmark for other regional hospitals in SA and has implications for quality-improvement programmes.
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The 30-day hospital readmission rate following surgery is used in
certain countries as an indicator of the quality of surgical patient care.[1-6]
This readmission rate may be used to review patient care, identify
areas of potential improvement, reduce risk of adverse outcomes and
also penalise poor-performing institutions.[2,4,7] Most of the published
literature originates from the USA owing to the implementation of a
national readmission reduction programme in that country, which
was passed as part of the Patient Protection and Affordable Care
Act of 2010. The cost of readmissions in the USA was estimated at
USD17 billion annually.[4,8] South Africa (SA) does not have similar
legislation.
Studies from the USA and other high-income countries (HICs)
identified surgical site infection (SSI), intestinal obstruction,
abdominal complaints including nausea and vomiting, respiratory
complications including pneumonia, blood transfusion, failure to
thrive and pain management as the most common factors associated
with readmission within 30 days from discharge after surgery.[1,9] No
such data exist for SA or other sub-Saharan low- and middle-income
countries (LMICs).
The aim of the study is an analysis of the 30-day readmission rate
and underlying risk factors responsible for 30-day readmission of
surgical patients treated at Worcester Hospital, a regional hospital in
Western Cape Province, SA. The information will be used to identify
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surgical patients at risk for readmission, potentially to increase
post-discharge surveillance. The data could form the basis for a
quality-improvement programme in a LMIC setting and could lead to
decreased hospital costs and improved patient outcomes.

Methods

A retrospective review was performed of prospectively collected data
of unplanned 30-day readmissions over 4 years, from January 2014 to
December 2017, in the Department of General Surgery at Worcester
Hospital. The hospital functions as the primary referral centre
for 8 district hospitals and services a rural population of 660 000,
according to the 2011 national census. More than 80% of this
population are dependent on public health services.
Data were analysed to calculate the rate of and reasons for
readmission. To determine predictors for unplanned readmission,
basic patient demographics (age and gender) were collected and
potential risk factors identified. Non-operatively managed patients
were excluded from the assessment of operative severity. Operative
severity and physiological derangement were classified according to
the Portsmouth-POSSUM (P-POSSUM) (Physiological and Operative
Severity Score for the eNumeration of Mortality and morbidity) score,
and operative wounds according to the Centers for Disease Control
and Prevention and National Healthcare Safety Network (CDC/NHSN)
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grading system (available since October 2015) as an indicator of SSI
risk.[10] Operative severity and wound class were transformed to
binary categorical variables to assist analysis. The mean P-POSSUM
of the operative cohort was used to risk stratify operative severity into
two categorical groups: group 1: 6 - 12, and group 2: 13 - 48. SSI was
divided into low-risk (clean and clean-contaminated) and high-risk
(contaminated and dirty/infected) wounds. Operative urgency was
divided into emergency and elective surgery. These variables were
used for direct comparative analysis. Those that were significant
formed part of further multivariable regression models to adjust for
potential confounding factors. Analysis of the readmission trend over
this time period was also done. Statistical analysis was performed
using Stata 15 (StataCorp., USA); p<0.05 was considered statistically
significant.

Results

A total of 9 649 patients were admitted to the Department of General
Surgery, Worcester Hospital, from January 2014 to December 2017.
Two hundred and seventy of these patients were unexpectedly
readmitted within 30 days of discharge – a readmission rate of 2.87%.
The basic demographical details of the study population are shown
in Table 1. The 30-day readmission group stayed 2 days longer
during their initial admission (p<0.001). The subsequent readmission
median length of stay (LOS) of 5 days (interquartile range (IQR) 3 - 9)
was responsible for 1 914 additional patient days.
Unadjusted non-parametric trend analysis over the 4 years showed
no increase in the 30-day readmission rate (p=0.25) (Fig. 1). This rate
remained constant, even though the overall number of admissions
increased significantly over the same period against the background
of fixed resources.
The most common reasons for readmission within 30 days were
SSI (60.5%) and gastrointestinal complications (24.5%) consisting of
ileus, bowel obstruction, non-infected wound management, nausea,
vomiting, constipation and diarrhoea (Table 2).

Readmission rate, %
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In the readmission group, 202 patients underwent surgery during
initial presentation compared with 7 250 over the 4-year period. The
mean P-POSSUM score of the total number of operations performed
was 10.9 (standard deviation (SD) 4.7) compared with 13.0 (4.9) for
the readmission group. The mean difference in operative P-POSSUM
score was 2.1 (95% confidence interval (CI) 1.4 - 2.7; p<0.001). The
mean score was used as a guideline to risk stratify into 2 categori
cal groups: group 1: 6 - 12, and group 2: 13 - 48. The operative
cohort comprised 33.3% in group 2 compared with 52.5% of those
readmitted within 30 days. Those in the more severe P-POSSUM
group (group 2) had more than double (odds ratio (OR) 2.18;
95% CI 1.6 - 2.9; p<0.001) the risk of being readmitted within 30 days
after discharge than those in group 1.
Patients with surgical wounds at a higher risk for developing SSI
(group B) comprised 39.2% of the total operative cohort compared
with 59.4% of the initial operations performed in patients readmitted
within 30 days of discharge. The presence of a contaminated or
dirty/infected wound (group B) during surgery was twice (OR 2.2;
95% CI 1.7 - 3.1; p<0.001) as likely to result in an unplanned 30-day
readmission than in those in group A.
Regression analysis showed that an increase in operative
P-POSSUM score (p<0.001), increase in the operative wound grade
(p=0.001) and emergency surgical procedures (p=0.001) remained
statistically significant risk factors for readmission within 30 days
(Table 3) in a multivariable logistical model.

Discussion

The Department of General Surgery at Worcester Hospital had a
readmission rate of 2.87% from January 2014 to December 2017,
without an increased trend, which is similar to that found in studies
done in HICs.[2,5,7,11,12] SSI (60%) and gastrointestinal complications
(24.5%) were the most common reasons for readmission. Operative
magnitude, emergency surgery and high-risk surgical wounds
contributed significantly to the risk of readmission.
Incomplete capturing of patient comorbid disease data over
this period, excluding it as a factor in this readmission risk model,
is a major weakness of this study. Only readmissions to regional
hospitals were analysed. Details of patients with minor complications
of surgery performed at a regional level and readmitted to a
primary level/district hospital were not recorded. This led to an
underestimation of the true readmission rate. All readmitted patients
Table 2. Reasons for readmission
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Fig. 1. Trend of 30-day readmissions over a 4-year period. (Jan. = January.)

Reason
Surgical site infection
Gastrointestinal
Blood transfusion
Respiratory
Other

Readmissions, n (%)
163 (60.5)
66 (24.5)
19 (7.0)
13 (5.0)
9 (3.0)

Table 1. Basic demographic details of total admissions compared with 30-day readmissions
Demographics
Total, N
Mean age, years (SD)
Male gender, %
Total surgery, n
Initial median LOS, days (IQR)

All admissions
9 649
43.2 (20.5)
67
7 250*
2 (1 - 5)

30-day readmissions
270
44.4 (22.1)
61
202
4 (1 - 5)

SD = standard deviation; LOS = length of stay; IQR = interquartile range.
*Patients with operative procedures during index admission.
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p-value
0.32
0.24
<0.001
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Table 3. Risk factors for 30-day readmission after surgery
Risk factor
Mean age, years (SD)†
Male gender, %†
Emergency surgery, n (%)†

Operative cohort,
n=7 250
41.7 (19.9)
58.3
4 297 (59)

30-day readmission
group, n=202
42.1 (21.9)
56.7
158 (78.6)

Univariable
comparison
p=0.77
p=0.65
p<0.001

Operative P-POSSUM
Mean score (SD)†

10.9 (4.7)

13.0 (4.9)

OR 1.08 (95% CI 1.05 - 1.10);
p<0.001

4 833 (66.7)
2 417 (33.3)

96 (47.5)
106 (52.5)

Mean difference 2.1
(95% CI 1.4 - 2.7);
p<0.001
OR 2.18 (95% CI 1.6 2.9); p<0.001

2 601/4 298 (60.5) 82/202 (40.6)

-

-

1 697/4 298 (39.5) 120/202 (59.4)

OR 2.2 (95% CI 1.7 3.1); p<0.001

OR 1.71 (95% CI 1.24 - 2.74);
p=0.001

Group 1 (6 - 12), n (%)
Group 2 (13 - 48), n (%)†
Wound class‡
Group A
(clean, and clean-contaminated), n (%)
Group B
(contaminated, and dirty-infected), n (%)†

Multivariable comparison*
p=0.57
p=0.41
OR 1.86 (95% CI 1.27-2.74);
p=0.001

OR 2.06 (95% CI 1.55 - 2.73);
p<0.001

SD = standard deviation; P-POSSUM = Physiological and Operative Severity Score for the enUmeration of Mortality and morbidity; OR = odds ratio; CI = confidence interval.
*Adjusting for age, gender, emergency surgery, operative P-POSSUM and wound class.
†Unless otherwise indicated.
‡Centers for Disease Control and Prevention and National Healthcare Safety Network (CDC/NHSN) wound classification only used since October 2015.

requiring re-operation or more specialised surgical care would
have been referred to the regional hospital. The recorded 30-day
readmission rate therefore only identifies patients readmitted to the
index hospital and not those who died within 30 days of discharge, or
those readmitted to emergency centres or other institutions.
The unadjusted non-stratified 30-day readmission rate in general
surgery, although easy to measure, is a poor marker for quality of
care. As shown in our study, those readmitted mostly represent a
subset of the surgical population who are in a poorer physiological
state, have more advanced surgical pathology on initial presentation
and require operative interventions of greater magnitude. They also
represent a small proportion of the total number of patients managed
and their quality of life after discharge is not measured. Readmission
rates in general surgery cannot be used as a punitive measure against
surgical units or for comparison with other specialties.
This study has shown that certain factors predict which patients are
expected to develop a complication and potentially be readmitted after
surgery. The information can be used to design a prediction tool that
can be applied to assess each individual patient’s potential readmission
or complication risk. This will assist clinicians and surgical units, in
conjunction with primary healthcare providers, to establish more
effective follow-up for high-risk patients. Individualised post-surgery
surveillance strategies will assist in identifying complications early,
improve rapid referral to regional centres and limit the morbidity
and costs associated with delayed readmissions. A more appropriate
cohort on whom to assess the quality of surgical care are patients who
were readmitted unexpectedly after surgery, while predicted to be of
low risk for surgical morbidity.

Conclusions

A unplanned 30-day readmission rate provides valuable insight into
patient physiology and the effect of operative magnitude on surgical
outcomes, rather than being an indicator of the quality of surgical care. This
information can play an important role in developing tools that identify
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patients at risk for surgical morbidity, guide improved postoperative
surveillance and act as a benchmark for similar studies in LMICs.
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