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A review of internal medicine re-admissions in a peri-urban 
South African hospital

A Stanley, N Graham, A Parrish

Many South African hospitals experience bed shortages 
exacerbated by the HIV epidemic, and re-admission rates 
serve as a potential marker of inefficiencies in the overall 
system. Premature discharge before adequate assessment or 
stabilisation leads to higher re-admission rates, unexpected 
mortality in recently discharged patients, and unnecessary 
morbidity in patients who cope at home but who could be 
managed more efficiently in hospital. In many state hospitals, 
this problem is worsened by rapid staff turnover, so that a pool 
of medical officers experienced in recognising ‘at risk’ patients 
never fully develops.

Re-admission of patients to hospital accounts for 5 - 29% 
of overall admissions, in studies from the UK and USA.1 This 
results in extra clinical and administrative work, increases 
health care costs, and can lead to increased morbidity and 
mortality. In the USA, the savings that resulted from a 25% 
decrease in the re-admission rate for congestive cardiac failure 
was estimated at $424 million annually, after deducting the 
cost of the programmes used.2 Several studies have shown 
that even costly follow-up programmes designed to reduce 

re-admissions can result in significant savings.2,3 These studies 
used mainly formalised discharge planning and social support 
interventions.2-6 One study looked at the effect of a 1-hour, 
nurse-directed education session about cardiac failure and 
found that it significantly reduced re-admission rates and 
overall costs.4 The same American and British studies failed to 
demonstrate that improved clinical management, as opposed 
to discharge planning, reduced re-admission rates.5

These studies were conducted in well-resourced centres in 
Europe and North America and focused on chronic diseases 
such as heart failure, diabetes, schizophrenia and ischaemic 
heart disease. There is little information on HIV/AIDS and 
re-admission rates. Two articles examined the risk factors 
associated with re-admission in HIV-positive patients with 
pneumonia and found that leaving hospital unaccompanied, 
recreational drug use, living in poor social circumstances 
and HIV-related co-morbidities were all associated with re-
admission.9,10 One study found that highly active antiretroviral 
therapy (HAART) was associated with lower re-admission 
rates.6

The roles of patient anxiety, optimism and perceived health 
on re-admission have also been examined. An optimistic 
attitude after coronary bypass surgery predicted a lower re-
admission rate,7 and similar findings have been reported in 
relation to perceived health status and anxiety with congestive 
cardiac failure (CCF) and chronic obstructive pulmonary 
disease (COPD).8,9

Effective and comprehensive discharge procedures, 
combined with simple patient education, are potentially 
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Objective. To measure the re-admission rate and the number of 
preventable re-admissions in a secondary-level South African 
hospital, and to identify factors predictive of re-admission.

Method. The admission register for the medical wards at 
Cecilia Makiwane Hospital (CMH) was used to identify 
re-admitted patients, whose folders were then reviewed. A 
comparison group of patients who were not re-admitted was 
randomly generated from the same register.

Results. The re-admission rate for the 7 months ending 
October 2006 was 8.5% (262/3 083). Patients who were more 
likely to be re-admitted had chronic respiratory disease (odds 
ratio (OR) 4.2, 95% confidence interval (CI) 1.2 - 14.6), HIV 
infection (OR 5.0, CI 2.1 - 12.0), were older than 50 years (OR 
5.2, CI 2.5 - 10.9), had a first admission of more than 8 days 
(OR 3.2, CI 1.5 - 6.6) or a booked medical outpatients follow-
up (OR 5.1, CI 2.6 - 10.3). Age distribution of re-admissions 

was bimodal, with  HIV-positive individuals (27.4% overall) 
accounting for 50% of all admissions younger than 50 years, 
but only 9.1% of those 50 years or older. In individuals older 
than 50 years, 42.1% of admissions were due to chronic 
cardiorespiratory illnesses. Half of re-admissions were judged 
to be potentially preventable, mainly through improved 
patient education.

Conclusion. One in 12 general medical patients was re-
admitted. Chronic diseases and inadequate patient education 
and discharge planning accounted for the largest group of 
re-admissions in older patients. Re-admission of HIV/AIDS 
patients has generated a second peak in younger individuals, 
and the impact of the antiretroviral roll-out on admission 
rates warrants further scrutiny.
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the most cost-effective ways to reduce re-admissions and 
duplication of work. Despite these factors, there is little 
published evidence on re-admission rates, the causes of re-
admissions, or their prevention in South Africa. We attempted 
to quantify the re-admission rate and to define modifiable 
factors contributing to this rate as part of a focused review 
of admissions in the Department of Medicine at the Cecilia 
Makiwane Hospital (CMH).

Methods

Sample and setting

The 750-bed Cecilia Makiwane Hospital serves a peri-urban 
and rural population of about 1.5 million people in the Eastern 
Cape Province of South Africa. The Department of Medicine 
has 160 beds and admits an average of 13 patients per day.

The sample consisted of all re-admissions to the Department 
of Medicine at CMH between 1 April 2006 and 31 October 2006.

Folder numbers were captured from the medical ward 
admission registers, and a spreadsheet was used to search 
for duplications occurring between April and October 2006. 
These folders were identified as potential re-admissions and 
were retrieved for examination. Folders were excluded if 
either admission fell outside of the 7-month study period. 
Re-admissions were defined as any patient with two or more 
admissions within the 7-month study period as confirmed 
by case records and discharge summaries in the folder. 
Information from the discharge summaries was captured 
onto a summary sheet and then entered into a spreadsheet for 
analysis.

A comparison group was selected from the same list using a 
random number generator. Folders from this list were excluded 
if the admission fell outside the study period, if the patient 
died during the same admission, or if the patient had had a 
previous admission in the preceding year.

We captured basic demographic information about each 
patient and coded for the presence or absence of nine disease 
categories as well as the individual disease. Diagnostic 
categories consolidated similar conditions for ease of analysis. 
The diagnoses on the first and second admission were recorded 
separately, and reported rates show the diagnosis on first 
admission. Information about mortality, follow-up, discharge 
medication and the rank of the discharging doctor were also 
captured.

Coding disagreements were settled by consensus. Approval for 
the study was obtained from the hospital’s ethics review board.

Data collection instrument

Data items were chosen based on factors investigated in 
other studies, as well as factors that we felt might influence 
re-admission. Clinician data reviewers were asked to make 
a subjective judgement about whether or not they felt that 

an admission was preventable. An admission was defined as 
preventable if it was felt that there were any correctable factors 
that might have prevented the re-admission.

Results

We captured a total of 3 083 admissions, of which 262 (8.5%) 
were thought to be re-admissions. Of these, 141 (4.6%) were 
confirmed re-admissions, and further analysis was conducted 
on these. Of the initial 262 cases, 106 (3.4%) could not be 
located and therefore could not be confirmed as re-admissions. 
Fifteen cases (0.5%) were excluded because the re-admission 
could not be confirmed from information available in the file. 

The mean age was 49.7 years with 72% female patients and 
28% male. A histogram of age frequencies showed two peaks: 
one at 30 years and one between 55 and 65 years (Fig. 1). The 
mean time to re-admission was 38.4 days (standard deviation 
(SD) 33.54 days), and the mean length of first admission was 
9.2 days (SD 8.93). Of the re-admission group, 37% had more 
than one diagnosis.

In the comparison group, the mean age was 43.8 years, with 
62% female and 38% male patients. The average length of a 
single admission was 7.1 days, and 27.7% had more than one 
diagnosis.

The most frequent diagnostic categories in the re-admission 
group were mycobacterial and fungal infections, HIV, cardiac 
diseases, metabolic and endocrine diseases and chronic 
respiratory disease (COPD and cor pulmonale) ( Fig. 2). 
Multiple diagnoses were present in 37.0% of patients on their 
first admission.

Indicators suggested by the literature as likely to predict re-
admissions were compared between the re-admission group 
and the comparison group using logistic regression. Age, 
multiple diagnoses, seniority of the discharging doctor, booked 
medical outpatient department (MOPD) follow-up (whether 
or not they attended) and diagnosis on first admission (i.e. did 
certain diseases predict re-admission) were included. Factors 
found to be significant were: chronic respiratory disease (OR 
4.2, 95% CI 1.2 - 14.6), HIV infection (OR 5.0, CI 2.1 - 12.0), age 
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Fig. 1. Histogram of age frequencies in the re-admission group.
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over 50 years (OR 5.2, CI 2.5 - 10.9), first admission of more 
than 8 days (OR 3.2, CI 1.5 - 6.6) and booked MOPD follow-up 
(OR 5.1, CI 2.6 - 10.3). Seniority of the discharging doctor was 
not found to be significant.

Re-admitted HIV-positive patients were significantly 
younger (mean age 34.5 years, SD 11.8) than those who were 
HIV-negative (mean age 55.6, SD 21.1 years) (p< 0.001).

Using the subjective, unblinded measure as defined in the 
Methods section above, we felt that approximately 60% of the 
re-admissions were preventable. Of these, 52% were considered 
preventable by improved patient education and counselling. 
Therefore, the subjective measure found that, overall, 30% of 
total re-admissions might have been preventable by patient 
education. Management issues accounted for fewer preventable 
admissions: 28% of preventable admissions needed different 
discharge treatment, and 18% were potentially preventable by 
longer initial admissions.

Discussion

The re-admission rate of 4.2% is at the lower end of the range 
found by most of the studies that we reviewed. The percentage 
of possible re-admissions identified at the first stage of the 
study was 8.4%. It is common for CMH patients to take their 
folders home with them to prevent losses in filing, which 
means the folders would have been inaccessible for study. It is 
suspected that the true re-admission rate may be closer to the 
second figure, with the difference due to files that could not be 
traced.

Of the diagnostic categories, only chronic respiratory 
disease and HIV significantly predicted re-admission in this 
study. This finding is not unexpected, but the significance 
of other disease categories might have been missed due to 
a reliance on discharge summaries that have a tendency to 
omit diagnoses not directly related to the current admission. 
This might have led to HIV being under-represented in the 
comparison group. However, the re-admission group did have 
more AIDS-defining conditions (12% v. 3.7%), which suggests 
that the difference found in the study is accounted for by more 
advanced disease.

Most international studies have found that older patients 
tended to be re-admitted. The histogram of frequencies of 
age in this study shows two peaks (see Fig. 1). It is believed 
that the younger peak reflects the increased re-admissions in 
the HIV-positive population. HIV-positive patients accounted 
for 27% of the re-admission group, and it is many of these 
re-admissions that may be preventable. A Canadian study 
showed that HAART can reduce re-admission rates.6 The effect 
of HAART on re-admissions in South Africa may be more 
complex. Those starting HAART at more advanced stages of 
HIV are more likely to develop the immune reconstitution 
inflammatory syndrome (IRIS), especially when they are co-
infected with tuberculosis.10 This is often a situation that we 
are faced with in South Africa, which suggests that IRIS may 
be more common in our population and may correspond with 
an increase in re-admissions. Also, patients started on HAART 
are likely to live longer and may therefore access health 
services more frequently, but this may be offset by a decrease 
in patients presenting with HIV-related illnesses. The impact 
of HAART on re-admission rates is difficult to predict, and the 
impact of HAART on admission and re-admission rates should 
be studied further in the South African context.

The more traditional peak in older age groups was also 
found, and this seemed to reflect admissions due to COPD and 
cardiac failure. This dual burden of disease increases the value 
of examining strategies aimed at preventing re-admissions.

Increased length of first admission was found to be linked 
to re-admission. This is not surprising, and may reflect more 
severe baseline disease.7-9 However, re-admission has also 
been linked to perceived ill health.6,9 Patients who perceive 
themselves as ‘extra-sick’ may spend longer in hospital and 
make a slower recovery. Patients’ perception of their illness 
could also be a factor linking longer initial admission with the 
likelihood of re-admission.

Booked MOPD follow-up was associated with an increased 
re-admission rate. This finding suggests that chronic cases 
followed up in a hospital outpatient setting are more likely 
to be re-admitted. Why this should be so is unclear. These 
patients should be receiving optimal care and continuous 
education about their disease. It may be that patients judged 
to be at increased risk are more likely to be followed up at 
MOPD, and that it is therefore a marker of severity of disease. 
It is also possible that patients with whom OPD clinicians 
are more familiar are more likely to be admitted, as smaller 
deviations from baseline will be more readily picked up and 
judged as more severe.

Overall, relatively few predictive factors for re-admission 
could be identified. This is in keeping with the general trend 
found in other studies. Although our analysis was not complete 
in terms of physiological indicators or disease classification, 
it suggests that patient-related factors are important in 
determining re-admission. Over half of all re-admissions 

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.
Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Fig. 2. Percentages of diagnostic categories compared between groups.

0

5

10

15

20

25

30

35

B
ac

te
ria

l
in

fe
ct

io
n

M
yc

ob
ac

te
ria

l
an

d
fu

ng
al

in
fe

ct
io

ns

C
ar

di
ac

N
eu

ro
lo

gi
ca

l

H
IV

S
ta

ge
4

H
IV

M
et

ab
ol

ic
/e

nd
o

R
es

p.
ch

ro
ni

c

O
th

er

P
er

ce
nt

Re-admission (N=141)
Comparison (N=84)

Pg 291-294.indd   293 3/26/08   3:22:36 PM



April 2008, Vol. 98, No. 4  SAMJ

ORIGINAL ARTICLES

294

were judged to be preventable and, of these, half were felt to 
be preventable by means of better patient education. Patient 
education and discharge planning is not costly and, with 
creativity, is relatively easy to provide even in resource-poor 
settings. This represents a potential financial saving, as well as 
decreased morbidity and mortality, and increased efficiency. 
Further factors affecting re-admission (such as health-related 
quality of life, perceived ill-health, and anxiety or depression) 
warrant evaluation in the South African context.

We believe that CMH is representative of the average South 
African public sector hospital in terms of staff ratios, resource 
availability and population served. Our findings suggest 
that between 5% and 10% of admissions are re-admissions, 
and we believe that approximately one-third of these may be 
preventable by ensuring that patients understand their disease, 
and by proper planning for post-discharge care and support.

Limitations

We encountered a significant number of filing errors and lost 
folders, which might have skewed our data. The study period 
included mainly winter months, and this might have led to 
over-representation of certain conditions, especially chronic 
pulmonary conditions, in the sample.

The coding and analysis was unblinded and performed 
by the same investigators, although all disagreements or 
borderline cases were resolved by discussion among the 
authors. The assessment of whether a re-admission was 
preventable or not was also made on subjective grounds, but 
an attempt was made to standardise judgements between 
authors.

Our data were also based on discharge summaries, which 
tend to reflect only the complaint for which the patient was 
admitted, and not necessarily background co-morbidities. 
Significant diseases which might not have been directly related 
to admission, but which might have had an overall effect, 
could have been missed e.g. diabetes and hypertension.

Conclusion

Re-admissions account for a significant proportion of the 
workload in general medical departments. Preventing re-

admissions is desirable in terms of increasing the efficiency of 
bed utilisation, decreasing costs and reducing morbidity. HIV/
AIDS contributes significantly to re-admissions in South Africa, 
especially among the young. Assessing patients for HAART as 
part of general medical admission and expediting treatment 
for those who need it may reduce re-admissions in this group; 
however, the impact of HAART on re-admission is likely to 
be complex and deserves further study. Some re-admissions 
are unavoidable and are linked to severity of disease, but a 
proportion can probably be avoided by improved patient 
education, counselling and support. Further research is needed 
to evaluate different educational interventions in a South 
African context.
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