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Background. Geriatric medicine is an evolving specialty in Africa, and little is known about mortality among older patients admitted to
medical wards.
Objectives. To determine mortality rates and associated factors among older medical inpatients.
Methods. Electronic data on patients aged ≥60 years admitted to the medical wards of Groote Schuur Hospital, Cape Town, South Africa,
between January 2010 and December 2013 were analysed. Data extracted included sex, age, causes of death, and length of stay from date of
admission to discharge or death. Results of laboratory tests carried out during the admission were also obtained.
Results. In all, 11 254 older patients were admitted (mean (standard deviation) age 70.7 (7.9) years). There were 1 701 deaths (15.1%). The
unadjusted mortality rate was 29.6 deaths per 1 000 patient-days (PD). The majority (87.5%) were admitted as emergency cases. Mortality
in the first 24 hours was 32.4 deaths per 1 000 PD. There was a significant increase in mortality with increasing age (p<0.001). Stroke was
the commonest cause of mortality (14.5%). The predictors of mortality were short length of stay on admission (odds ratio (OR) 1.047, 95%
confidence interval (CI) 1.033 - 1.061), high white blood cell count (OR 1.064, 95% CI 1.054 - 1.074), low platelet count (OR 0.999, 95%
CI 0.996 - 1.000), low haemoglobin (OR 0.940, 95% CI 0.917 - 0.964) and high blood urea (OR 1.042, 95% CI 1.033 - 1.051).
Conclusions. Mortality among older medical inpatients was high. Modifiable predictors of mortality, especially related to laboratory
derangements, should be identified and addressed promptly.
S Afr Med J 2019;109(2):116-121. DOI:10.7196/SAMJ.2019.v109i2.13275

Older persons constitute a unique subgroup of adults in any
population, not only due to advanced age but also a variety of
physiological, social and demographic changes.[1] With increasing
age, a number of physiological variables decline substantially,
compromising the individual’s ability to respond to pathological
insults.[2] The determinants of mortality in older persons are
numerous and can be grouped as non-modifiable or modifiable
factors.[3]
Globally, hospital admission and mortality rates among older
persons are continually on the increase.[4] This is partly due to
the increase in the number of older persons in the population.
Hospitalisation for medical illnesses is considered to be a risk factor
for death among older persons.[5] Furthermore, such illness usually
has adverse effects on health and may lead to negative outcomes
such as disability, loss of independence and autonomy, and social
isolation. In addition, older patients have increased susceptibility to
iatrogenic conditions and nosocomial as well as other infections.[3]
Research has shown that older patients accounted for 11.0 - 56.6% of
all adult hospital medical ward admissions,[5] with a mortality rate of
26.6 - 57.6%.[5] In Africa, however, the mortality rate is expected to be
higher owing to a lack of standard medical facilities.
Globally, older persons are the fastest-expanding age group, with
approximately one million people attaining the age of 60 years
every month.[3] It is estimated that by the year 2025, eight of the
11 countries with the biggest populations of older persons will be
developing countries.[3] The 2014 report on the profile of persons
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aged ≥60 years in South Africa (SA) showed a population of
4.1 million, representing 8.0% of the total population.[6,7] This makes
SA the African country with the second-largest proportion of older
persons (after Mauritius). [6,7] Furthermore, the number of persons
aged ≥60 years in SA is expected to increase over 100-fold from
2.47 million in 1985 to 5.23 million by the year 2025.[6] The projected
increase is huge compared with the estimated growth of 74 - 83%
among young adults.[6,7]

Objectives

Old age is associated with both health and functional decline and the
associated increased prevalence of chronic diseases with increased
morbidity and hospitalisation. There is, however, a paucity of
information on the mortality rate among hospitalised older patients
in medical wards in Africa. Most of the existing information on older
patients has been extracted or extrapolated from data on general
adult patients admitted to medical wards in Africa,[5] which revealed
higher levels of hospitalisation and mortality among older persons
compared with the young population.[5,6] This study therefore sought
to determine mortality rates, temporal trends and associated factors
among older patients admitted in a large tertiary hospital in SA.

Methods

This was a retrospective study of all medical admissions of patients
aged ≥60 years between 1 January 2010 and 31 December 2013
at Groote Schuur Hospital (GSH), Cape Town, SA. GSH became
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640
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62.0 (1.4)
67.0 (1.4)
72.0 (1.4)
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81.6 (1.4)
88.7 (3.3)
71.7 (8.3)
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PD = patient-days; SD = standard deviation; CI = confidence interval.
*Significant at 5% level.
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Year of admission
2010
2011
2012
2013
Age group (years)
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
≥85
Total

Mortality rate ratio,
female/male (95% CI)
Deaths, n

PD, n

Age at death
(years),
Unadjusted mortality rate,
mean (SD)
Patients, n per 1 000 PD (95% CI)

Females

Unadjusted
mortality rate, per
1 000 PD (95% CI)

A total of 11 254 older patients were admitted to the medical wards
during the study period (males n=5 089, females n=6 165). The
mean (standard deviation (SD)) age of the patients was 70.7 (8.0)
years (females v. males 71.7 (8.3) years v. 69.5 (7.4) years) (t=14.580;
p<0.001). The total number of deaths was 1 701 (15.1%), with 802
(15.8%) and 899 (14.6%) deaths occurring among males and females,
respectively. The mean (SD) age of males who died was significantly
higher than the mean age of males who were discharged, at 70.3
(7.6) years v. 69.4 (7.4) years (t=3.20; p=0.012). A similar trend was
observed among females, with ages 72.5 (8.5) years v. 71.5 (8.2)
years (t=4.35; p<0.0001). The majority (87.5%) of the patients were
admitted as emergency cases. Mortality in the first 24 hours of
admission was 32.4 deaths (95% CI 29.2 - 35.9) per 1 000 PD, which
was not significantly higher among the males at 35.4 deaths (95%
CI 30.5 - 40.8) per 1 000 PD compared with the females at 30.0 deaths
(95% CI 25.9 - 34.6) per 1 000 PD (p=0.11).
Overall, the unadjusted mortality rate was 29.6 (95% CI 28.2 - 31.0)
per 1 000 PD. The mortality rate was highest in 2010 (31.8 (95%
CI 28.9 - 34.8) per 1 000 PD) and decreased steadily over the years
to 27.0 (95% CI 24.4 - 29.7) per 1 000 PD in 2013. Table 1 shows the
unadjusted mortality rates from January 2010 to December 2013 by
gender and age groups. Overall, the mortality rate was higher among
men compared with women, without a statistical difference (30.3 per
1 000 PD v. 29.0 per 1 000 PD; p=0.40). However, the only significant
difference between mortality rate and gender was observed in the
year 2010.

Males
Age at
death
(years),
mean (SD) Patients, n

Results

Table 1. Unadjusted mortality rates from January 2010 to December 2013 by gender and age groups

operational in 1938 and functions as a tertiary and quaternary care
hospital. The division of geriatric medicine is one of 18 clinical
divisions in the Department of Medicine. Although the hospital
has a division of geriatric medicine, there are no beds dedicated to
geriatric medicine for acute admissions. Older patients requiring
acute medical management are admitted to general medical wards
together with other adult medical patients.
Electronic records of all older patients were obtained via the
Clinicom Patient Administration System with approval from the
chief operations officer of GSH and the Human Research Ethics
Committee of the Faculty of Health Sciences at University of Cape
Town (ref. no. 012/2015). All older patients who were admitted to the
medical wards during the study period were included. We obtained
information on their sex, age, length of stay, causes of death (as
reported on the basis of clinical impression), and dates of admission
and discharge. Laboratory data, which included complete blood
counts and urea, creatinine and glucose levels, were obtained from
the National Health Laboratory Service (NHLS) data warehouse.
These are the investigations most routinely done on acute admission
to the hospital. Admission details and laboratory data were linked
by means of the patient’s unique hospital number. Confidentiality
of data was maintained with the exclusion of names and hospital
numbers from the analysis, leaving only the serial numbers allotted
to the patients.
Data were analysed using the Statistical Package for the Social
Sciences version 22 (IBM, USA). Descriptive and inferential statistics
were used. Appropriate charts were used to illustrate categorical
variables. Unadjusted mortality rates and rate ratios were calculated
in patient-days (PD) with 95% confidence intervals (CIs). The
Cochrane-Armitage test for temporal trend was used to test for
linearity of the mortality trend over the study period. Logistic
regression analysis was used to explore factors that were significantly
associated with mortality, and the level of significance was set at
p<0.05.

p-value
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Fig. 1 describes the overall unadjusted mortality rates by age group.
There was a significant increase in the mortality rate with age from
24.1 per 1 000 PD in the 60 - 64-year age group to 43.8 per 1 000 PD
in patients aged ≥85 years (Cochrane-Armitage test for linear trend:
χ2=64.57; p<0.0001).
Diagnoses were obtained in 6 143 (54.6%) of the patients. As shown
in Table 2, the commonest reasons for admission were myocardial
infarction (19.6%), heart failure (7.4%) and stroke (7.3%). However,
the highest proportions of deaths were found in patients with stroke

(14.5%), heart failure (7.9%) and myocardial infarction (7.2%). Fig. 2
describes the classification of the diagnoses and proportion of deaths
according to the International Classification of Primary Care, 2nd
edition (ICPC-2).[8] The highest proportion of deaths were related to
the general body system (22.2%), while no death was related to the
psychological and eye systems.
Table 3 shows the laboratory values of the patients by mortality.
Mean white blood cell counts and serum creatinine, blood urea and
blood glucose levels were significantly higher among patients who

Table 2. Morbidity pattern by proportion of deaths
Morbidities
Myocardial infarction
Heart failure
Stroke
Chronic obstructive pulmonary disease
Hypertension
Pneumonia
Ischaemic heart disease
Atrioventricular block
Paroxysmal tachycardia
Delirium
Disorders of digestive system (unspecified)
Mental disorder (unspecified)
Cardiac disease (unspecified)
Dementia
Malignancy with metastasis
Diabetes mellitus
Chronic kidney disease
Dermatitis
Bronchial asthma
Pulmonary tuberculosis
Acute renal failure
Acute upper respiratory tract infection
Epilepsy
Peptic ulcer disease
Gastroenteritis
Disorders of urinary system (unspecified)
Septicaemia
Rheumatic heart disease
Anaemia
Non-rheumatic heart disease
Pulmonary heart disease
Atrial fibrillation
Cellulitis
Chronic liver disease
Psoriasis
Cardiomyopathy
Phlebitis
Systemic poisoning
Psychosis
Transient ischaemic attack
Neuropathies
Multiple myeloma
Arterial diseases
Metabolic imbalance
Parkinson’s disease
Ulcerative colitis
Others

Died (N=455), n (%)
33 (7.2)
36 (7.9)
66 (14.5)
22 (4.8)
15 (3.3)
31 (6.8)
13 (2.9)
7 (1.5)
10 (2.2)
7 (1.5)
15 (3.3)
0
6 (1.3)
14 (3.1)
31 (6.8)
4 (0.9)
13 (2.9)
4 (0.9)
10 (2.2)
10 (2.2)
16 (3.5)
2 (0.4)
1 (0.2)
2 (0.4)
3 (0.6)
4 (0.9)
14 (3.1)
0
1 (0.2)
1 (0.2)
0
1 (0.2)
2 (0.4)
4 (0.9)
0
1 (0.2)
0
2 (0.4)
0
1 (0.2)
0
2 (0.4)
0
0
0
1 (0.2)
50 (11.0)
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Discharged (N=5 688), n (%)
1 168 (20.5)
416 (7.3)
385 (6.8)
335 (5.9)
243 (4.3)
222 (3.9)
172 (3.0)
175 (3.1)
169 (3.0)
162 (2.8)
145 (2.5)
153 (2.7)
142 (2.5)
127 (2.2)
97 (1.7)
99 (1.7)
74 (1.3)
75 (1.3)
62 (1.1)
52 (0.9)
45 (0.8)
55 (1.0)
52 (0.9)
50 (0.9)
46 (0.8)
45 (0.8)
34 (0.6)
45 (0.8)
42 (0.7)
39 (0.7)
38 (0.7)
36 (0.6)
32 (0.6)
30 (0.5)
28 (0.5)
25 (0.4)
20 (0.4)
16 (0.3)
18 (0.3)
17 (0.3)
16 (0.3)
13 (0.2)
13 (0.2)
13 (0.2)
13 (0.2)
12 (0.2)
422 (7.4)
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Total (N=6 143), n (%)
1 201 (19.6)
452 (7.4)
451 (7.3)
357 (5.8)
258 (4.2)
253 (4.1)
185 (3.0)
182 (3.0)
179 (2.9)
169 (2.8)
160 (2.6)
153 (2.5)
148 (2.4)
141 (2.3)
128 (2.1)
103 (1.7)
87 (1.4)
79 (1.3)
72 (1.2)
62 (1.0)
61 (1.0)
57 (0.9)
53 (0.9)
52 (0.8)
49 (0.8)
49 (0.8)
48 (0.8)
45 (0.7)
43 (0.7)
40 (0.7)
38 (0.6)
37 (0.6)
34 (0.6)
34 (0.6)
28 (0.5)
26 (0.4)
20 (0.3)
18 (0.3)
18 (0.3)
18 (0.3)
16 (0.3)
15 (0.2)
13 (0.2)
13 (0.2)
13 (0.2)
13 (0.2)
472 (7.9)
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died during the hospital admission compared with patients who were
discharged. The mean haemoglobin concentration was significantly
lower in patients who died compared with patients who were
discharged. Although notably lower platelet counts were observed
among patients who died than in those who survived, this finding
was not statistically significant.

Unadjusted mortality rate, per 1 000 person-years
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Fig. 1. Unadjusted mortality rate by age groups (Cochrane-Armitage test for
linear trend: χ2 = 64.57; p<0.0001).
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Table 4 presents a logistic regression analysis of the factors associa
ted with mortality. The logistic model was found to be statistically
significant (χ2(8)=642.994; p<0.0001). The model explained 13.5%
(Nagelkerke R2) of the variance in mortality. It also correctly classified
84.2% of cases. The most significant factors associated with mortality
were short length of stay on admission (odds ratio (OR) 1.047, 95%
CI 1.033 - 1.061; p<0.0001), high white blood cell count (OR 1.064,
95% CI 1.054 - 1.074; p<0.0001), low platelet count (OR 0.999,
95% CI 0.996 - 1.000; p=0.006), low haemoglobin concentration
(OR 0.940, 95% CI 0.917 - 0.964; p<0.0001) and high blood urea level
(OR 1.042, 95% CI 1.033 - 1.051; p<0.0001).

Died

Fig. 2. Diagnoses according to the International Classification of Primary
Care, 2nd edition,[8] by proportion of deaths.

Factors associated with increased mortality in older patients admitted
to medical wards were male sex (on bivariate analysis), high white blood
cell count, low haemoglobin concentration, high urea level and a short
hospital stay. This study was conducted in a large tertiary hospital in SA
and deaths were reported in almost one-sixth (15.1%) of older patients.
This proportion of deaths was similar to that reported in a systematic
review of in-hospital mortality among elderly patients in medical
wards in Africa[5] and South America.[9] However, mortality was higher
than that reported from Europe (8.4%).[10] Available mortality data on
hospitalised older patients from Nigeria (26.7 - 31.7%)[11,12] showed a
higher proportion of deaths than the findings of the present study.[5]
A previous retrospective study (2002 - 2009) carried out in the same
setting as our study found a proportion of deaths of 12 - 17%, although
this population included young adults.[13]
The proportion of deaths in the present study was higher among
males than among females, though without statistical significance.
This finding was not unexpected, as male sex has been reported to
be an independent risk factor associated with inpatient mortality in
medical wards in other studies.[5,13] Other factors that work singly
or jointly have been adduced for the mortality difference between
male and female older patients.[14] Older females have longer life
expectancy, better health-seeking behaviour, better lifestyle habits
and less exposure to stress. In addition, cardiocirculatory protection
of females due to the effect of hormones during their fertile years is
a major contribution.[14]
Advancing age has been reported as an immutable risk factor
for mortality in hospitalised older patients, and our observation
was no different.[5,13,15] A significant linear increase in mortality rate
with increasing age was observed in both sexes. Also, there were
some differences across the years of study. A possible explanation
for the reduction in mortality between 2010 and 2013 may be the
increase in the number of medical beds, which provided space for
improved patient assessment. Medical beds were increased from 142
in 2010 to 153 in 2013. Similarly, the medical teams (called firms)
were reorganised, resulting in improved efficiency. The medical
firms were each provided with a dedicated ward in 2013, whereas in

Table 3. Laboratory results of patients by mortality
White blood cell count (× 109/L)
Platelet count (× 109/L)
Haemoglobin (g/dL)
Serum creatinine (mmol/L)
Urea (mmol/L)
Blood glucose (mmol/L)

n
9 522
8 758
9 559
10 519
9 382
365

Dead, mean (SD)
15.0 (0.1)
311. 2 (0.2)
11.5 (2.9)
219.8 (26.4)
17.6 (1.6)
11.2 (0.9)

Discharged, mean (SD)
11.2 (0.1)
312.0 (0.1)
12.3 (2.6)
134.1 (15.3)
10.7 (0.9)
8.2 (0.7)

SD = standard deviation.
*Significant at 5% level.
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t
12.713
–0.019
–9.194
12.569
15.804
2.077

p
<0.0001*
0.985
<0.0001*
<0.0001*
<0.0001*
0.042*

RESEARCH

Table 4. Logistic regression analysis of the factors associated with mortality
Variables
Age
Length of stay
White cell count
Platelet count
Haemoglobin
Creatinine
Urea

Beta coefficient
0.004
0.046
0.001
–0.001
–0.062
0.002
0.041

p-value
0.318
<0.0001*
<0.0001*
0.006*
<0.0001*
0.366
<0.0001*

OR
1.004
1.047
1.064
0.999
0.940
1.000
1.042

95% CI for OR
Lower
Upper
0.996
1.012
1.033
1.061
1.054
1.074
0.996
1.000
0.917
0.964
0.999
1.000
1.033
1.051

OR = odds ratio; CI = confidence interval.
*Significant at 5% level.

previous years, medical wards were shared as an open space by the
different medical firms. Having space dedicated to each team may
have impacted positively on care of older patients in the medical
wards by providing focused patient care and improved handovers.
The improvement in mortality occurred despite improved access to
tertiary care through the expanded primary healthcare platform. This
platform started in 1994 and has improved access to care for older
patients with advanced morbidities.[13]
The commonest reasons for hospitalisation in this study were
myocardial infarction, heart failure and stroke. Acute illnesses
such as stroke and acute exacerbation of respiratory disease were
common causes of mortality, as has been found in other studies
in Africa. [5,16,17] Older people are facing the double burden of
communicable and non-communicable diseases as part of the health
transition in Africa.[18] Acute exacerbation of chronic diseases,
infections and deranged metabolic factors are therefore common
reasons for hospitalisation and mortality.[5,16] Not surprisingly,
the leading causes of death in this study were septicaemia, acute
renal failure and malignancies with metastasis.[5,16,17] These were
also reflected in the predictors of mortality found, as the risk of
mortality increased by 6.4% for every 1 × 109/L increase in the white
blood cell count. Anaemia from causes including malignancies with
metastasis was a predictor, as there was a 6.0% increase in mortality
with every 1 g/dL decrease in the haemoglobin concentration.
Serum creatinine was not found to be a predictor of mortality,
although there was a significant association between mortality
and serum creatinine level on bivariate analysis. However, blood
urea was a predictor, with a 4.2% increase in mortality with every
1 mmol/L increase in the urea level. Serum creatinine may not
have been an independent predictor of mortality, as creatinine
is a poor screening test for renal failure in older patients, who
commonly have reduced muscle mass.[19] Increased length of stay
has been associated with increased mortality in a number of studies,
particularly in patients with delirium.[9] In our study, reduced length
of stay was associated with increased mortality. This is an indication
of the high mortality rate (32.4 deaths per 1 000 PD) in the first
24 hours of admission. The high rate is probably due to patients
presenting at an advanced stage of the illness, and an inadequate
service provided at the primary level of care.[5,9]

Study strengths and limitations

The present study is of significance in that it is among the few studies
in Africa to evaluate mortality and associated factors in the older
population in Africa. It has limitations in that it was retrospective
and a diagnosis was available in the dataset for just over half of the
patients. Prehospital functional assessment and nutritional status,
which have an impact on mortality in older people, could not be
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obtained. The study was limited to one centre and is therefore not
generalisable to other settings in SA.

Conclusions

There was a high mortality rate among older patients admitted to
the medical wards of a large tertiary hospital in SA, with a male
preponderance. The high proportion of patients presenting on an
emergency basis calls for effective and more frequent outpatient
appointments. This extra effort will facilitate early diagnosis and
management of acute exacerbations and complications of morbidities.
Lastly, the association of mortality with laboratory biomarkers shows
the need for adequate investigation and management of morbidities
with which these biomarkers are associated.
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