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THE CHANGING FACE OF MEDICAL PRACTICE 

 
The practice of medicine has been with man since 

antiquity. Man has always endeavoured to overcome 
adversity and the bid to overcome the devastating 
effects of disease has always been a prime concern of 
mankind since creation. From humble beginnings, 
employing herbs and other materials available in the 
environment and relying on minimal personal skills, 
medical practice has evolved to the highly scientific 
pursuit now familiar to us. Thus, it is possible to 
recognise distinct phases or eras through which 
medical practice has evolved. 

The earliest era has been described as the era of 
Ancient Medicine which may be said to have started in 
pre-historic times to about 500AD. More commonly it 
is dated from about 3000BC when records first began 
in Mesopotamia concerning such practices, to 500AD, 
enclosing the times of such illustrious names as 
Hippocrates (460-379BC), Erasistratus (about 300BC) 
and Galen (130-201AD). During this period, causation 
of disease was ascribed to the supernatural and later to 
changes in the “humours”. Some of our local Ghanaian 
practices of the art of healing may be said to belong to 
this earliest era in the worldwide evolution of medical 
practice. 

The next era in the evolution of medical practice is 
the era of Medieval Medicine also described as the era 
of “Monastic or Library Medicine” which was 
dominated by religious dogma and intolerance. Practice 
of medicine during this period was largely in the hands 
of clerics and became more theoretical than practical. 
In many ways, large areas of medical practice in Ghana 
and many developing countries may be said to belong 
to this era. 

Renaissance Medicine (16th to 18th century) 
started in earnest with the development of ‘bedside 
medicine’ and saw the shift from the theory of 
‘spontaneous generation’ of disease to the theory of 
‘contagion’ which spurred the search for organic 
causes of disease, culminating in the discovery of 
microorganisms as a cause of disease. Towards the end 
of this era, large treatment centres or hospitals have 
become established and the concept of the cell as the 
unit of the body set the stage for further scientific study 
of the origin, as well as mechanisms in the causation of 
disease. 

The current era of medical practice (19th century 
to date) is described as the era of Modern Medicine and 
has been aptly described by some as the era of 
scientific medicine, with emphasis on diagnosis of 
diseases. The scientific backbone of medical practice 
has been provided by the concurrent development and 
expansion of ‘Laboratory Medical practice or 
Pathology’. The technical requirements of this aspect 
of medical practice have spawned rapid and 

monumental technological advances in medical 
practice in general. The quest to understand the 
‘science behind the cure’ has resulted in rapid 
expansion in the contribution of laboratory medicine, 
and more recently, imaging studies to diagnosis of 
disease and further patient management. It has also 
helped in the development of specialties and sub-
specialties of medicine, all in the quest to improve 
patient management. 

With changing practices in medicine and 
increasing respect for ‘patient autonomy’, the practice 
of medicine is undergoing further changes. With 
current increasing availability and usage of information 
on the internet, patients are able to access data on 
various medical conditions, as well as their treatment 
options. Thus, patients often come to see their doctor 
already armed with information gleaned from the 
internet. Some patients may have even tried treatment 
options recommended by online doctors before coming 
to see their doctor. This state of affairs is seen 
increasingly in the developed countries, requiring 
doctors to be aware of such possibilities. The negative 
aspect of this increasing self-medication is that some 
patients may present to the doctor with a disease which 
they have self-managed wrongly or inadequately. 
Alternatively, they may even present to a health centre 
as an emergency, with complications of self-
administered treatment. This has necessitated a 
paradigm shift in modern clinical practice, leading to 
the emergence of the new specialty of Emergency 
Medicine. 

This specialty has arisen out of the recognition that 
patient emergency conditions require collaborative 
activities of virtually all diagnostic and intervention 
specialties or subspecialties to act in concert under the 
same umbrella in order to optimally manage patients 
with these conditions. Doctors trained in emergency 
medicine are therefore, equipped with the skills to 
either handle emergency patients themselves, or 
summon other specialists to assist in the emergency 
situation. As a pre-requisite, hospitals in developed 
countries now operate comprehensive ‘one-stop’ 
emergency centres which are equipped to deal with 
virtually all emergencies. This practice is only now 
becoming available in developing countries. In Ghana, 
the first comprehensive emergency centre has recently 
been opened in Komfo Anokye Teaching Hospital in 
Kumasi and similar centres are being constructed or 
planned for other teaching and regional hospitals. The 
Ghana College of Physicians and Surgeons also, in 
recognition of this need, has commenced training of 
residents in emergency medicine. 

One might argue that literacy rate in Ghana being 
low, Ghanaians are unlikely to explore the internet for 
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knowledge of and treatment for their various illnesses 
to the same extent as patients in developed countries. 
While this may be true to some extent, there is a fair 
proportion of well educated Ghanaians who fall into 
that category. More importantly, emergency centre care 
is equally necessary in Ghana, perhaps for different 
reasons. With poor access to health care facilities for 
the majority of Ghanaians, coupled with difficulties the 
newly established National Health Insurance Authority 
is going through, many patients first seek medical 
assistance from traditional healers, prayer camps or the 
numerous quacks in the society. Deeply ingrained 
traditional beliefs tend to drive them to the traditional 
healer first in many cases, especially in difficult-to-
reach rural areas. The proliferation of mushroom 
churches, coupled with difficult economic 
circumstances also tend to drive the patients to various 
prayer camps. In addition to all these, uncontrolled 
peddling of unlicensed medications in public places 
(including public transport) and in the various media, 
promotes self-medication, sometimes with 
contaminated products. It is not surprising that patients 
present to hospital or health centres for the first time 
requiring emergency treatment for complications of 
these unorthodox methods of treatment. One must also 
add the daily carnage on Ghanaian roads through road-
traffic accidents, with the many victims requiring 
emergency medical care. Whereas intensified 
education about the serious consequences of the above 
practices may help reduce the numbers of Ghanaians 
requiring emergency treatment for such misadventure,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the need for emergency centres in our hospitals is 
likely to grow because of the changing worldwide 
trend described earlier.  

Emergency medicine therefore, has come to stay 
and marks the changing face of medical practice in our 
times. Hitherto, many hospitals have operated small 
emergency medical and/or surgical rooms, which are 
no more than sorting places for patients who might 
require admission for further management. The 
television series (ER from the USA or St. James’s from 
the UK), although highly dramatised have helped in 
our understanding and appreciation of the need for 
comprehensive emergency facilities in modern medical 
practice. 

That Ghana has come to realisation of the urgent 
need for equipping hospitals with comprehensive 
emergency centres is a laudable development. The 
initiative taken by the Ghana College of Physicians and 
Surgeons on this issue is commendable. The College 
has further advanced this cause in the 2014 Annual 
General and Scientific College Lecture, titled 
“Improving Emergency Care in Ghana” which was 
ably delivered by no less a person than Dr. G.D. 
Oduro, the inaugural Chair of the College’s Faculty of 
Emergency Medicine. The gist of that lecture has been 
published in Volume 4, number 1 issue of the 
College’s Journal. It is my submission that other 
developing countries with circumstances similar to 
Ghana would also require re-orientation of their 
healthcare delivery along the lines outlined for Ghana 
above. 

 
J T Anim. FGCP  
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MALIGNANT SKIN TUMOURS IN KUMASI: A FIVE YEAR REVIEW 
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Abstract 

Introduction: Ultraviolet radiation is the primary 
aetiological agent in malignant melanoma (MM), 
squamous cell carcinoma (SCC) and basal cell 
carcinoma (BCC). Its effect on carcinogenesis can be 
influenced by endogenous and exogenous factors. 
Objective: To document the clinical and 
epidemiological features of patients presenting with 
malignant skin tumours at Komfo Anokye Teaching 
Hospital (KATH), from January 2009 to December 
2013. 
Patients and Methods:  Records of patients treated for 
malignant skin tumours at KATH were retrieved from 
the surgical out-patient department and theatre records 
and analysed. 
Results: 38 patients comprising 16 males and 22 
females were treated for malignant skin disease from 
January 2009 to December 2013. Their ages ranged 
from 12 to 84 years (mean 48.4, SD=20.2). 
Predominant lesions were SCC (17 cases), MM (12 

cases), and dermatofibrosarcoma protuberans (DFSP), 
(four cases). SCC were located on the scalp (eight 
cases), lower limbs (six cases), upper limb (two cases) 
and trunk (one). All MM lesions were located on the 
foot. DFSP lesions were found on the leg (one case), 
trunk (one case), and shoulders (two cases). 
Basosquamous carcinoma (BSC) was found on the 
trunk of an albino. 
All patients were treated surgically (48 procedures); 
three SCC patients had radiotherapy; one MM patient 
had chemotherapy. 
Conclusion: SCC, MM and DFSP were the main 
malignant skin tumours managed. Chronic wounds, 
scars and skin bleaching were the exogenous factors; 
whilst albinism and xeroderma pigmentosum were the 
endogenous factors identified. For prevention, early 
case detection, adequate treatment of wounds and sun 
avoidance are advocated. 

 
Key Words:  Squamous cell carcinoma, basal cell carcinoma, malignant melanoma, xeroderma pigmentosum, 

Dermatofibrosarcoma 
 

Introduction 
Malignant tumours of the skin are either primary 

or secondary. Primary malignant skin tumours arise 
from the skin and its appendages. A secondary 
malignant skin tumour originates from a deeper tissue 
and spreads to involve the skin1. 

Ultraviolet radiation (UVR) is considered to be the 
primary aetiological agent involved in cutaneous 
carcinogenesis2. It is known to have a causative effect 
related to malignant melanoma (MM), squamous cell 
carcinoma (SCC) and basal cell carcinoma (BCC). 
Both familial and environmental factors play a role in 
the aetiology of MM.  
The familial/genetic factors include skin type, number 
of naevi, having atypical naevi, and having a family 
history of skin cancer. Intermittent exposure to UVR is 
the major environmental factor for MM, especially in 
combination with the endogenous factors3. MM is 

uncommon in black Africans4 and Asians5 due to a 
better protection afforded by a larger amount of 
melanin pigment in the skin6.  MM appears more often 
on the non-pigmented areas of the skin in non-
Caucasians, are often of the acral lentiginous type and 
appear on the palms of the hands, soles of the feet and 
under the nails7.  

UVR especially ultraviolet B (UVB) contributes to 
the formation of SCC8 and BCC9 .These tumours 
develop through a multistep process involving 
activation of proto-oncogenes and/or inactivation of 
tumour suppressor genes in the human skin 
keratinocytes. High doses of UVR also lead to skin 
cancers by inducing reactive oxygen species that play 
an important role in tissue injury10. Common 
exogenous carcinogenic agents for SCC and BCC 
include tobacco use, human papilloma virus11, previous 
burns12, immunosuppression13, inflammatory lesions 
and ulcers of long standing14.  

Since melanin pigment protects against the effects 
of UVR6 the malignant skin tumours seen in pigmented 
races are more likely to be due to these exogenous 
carcinogenic agents. Moreover genetic conditions such 
as albinism15 and xeroderma pigmentosum16 which 
predispose to skin cancer formation are also prevalent 
amongst Ghanaians. 
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There have been some publications about primary 
malignant skin tumours in Ghanaians17 including those 
developing from exogenous causes18. However there 
has been no publication about the aetiology, and the 
epidemiology of malignant skin lesions in Kumasi or in 
the catchment area of Komfo Anokye Teaching 
Hospital. 

The objective of the study was to document the 
clinical and the epidemiological features of patients 
presenting with malignant skin tumours at Komfo 
Anokye Teaching Hospital in Kumasi between the 
period from January 2009 to December 2013. This 
knowledge could shed some light on the risk factors for 
malignant skin disease in Ghana and help to institute 
preventive measures. 

 
Patients and Methods 

This is a retrospective study. The records of 
patients treated for malignant skin lesions at Komfo 
Anokye Teaching Hospital in Kumasi between January 
2009 and December 2013 were retrieved from the 
records of the surgical out-patient department and from 
operating theatre records and analysed. Patients were 
included in the study only if their lesions had been 
confirmed histologically as malignant. Data recorded 
included the name, age and sex of the patients, the 
occupation, the site of the lesion, any previous illness, 
any previous surgery, the surgical procedure 
performed, the outcome of treatment and the 
histological diagnosis. Data was also collected on any 
adjuvant therapy given to the patient.  

As a departmental policy, patients presenting with 
skin tumours at the Plastic Surgery Unit of Komfo 
Anokye Teaching Hospital were examined clinically; 
the lesion was staged and clinical photographs taken. 
The lesion was excised with either direct closure of the 
defect, skin grafting, flap repair, or left to heal by 
secondary intention as appropriate. Since most cases of 
MM were advanced at presentation (Breslow 
thickness>2mm) a minimum excision margin of 2cm 
was used19. SCC lesions were excised with 0.5 to 1cm 
excision margins20. BCC lesions were excised with 2 to 
3mm margins because of their location on the face. All 
other malignant lesions were excised with a minimum 
margin of 3cm, depending on the location and 
availability of local tissue. Block dissection of palpably 
enlarged regional lymph nodes was also performed 
where indicated. Patients requiring chemotherapy 
and/or radiotherapy were referred to the oncologist or 
radiotherapist for the appropriate treatment. The 
patients were followed up monthly for six months; 
three monthly for one year, and thereafter six monthly. 

Ethical approval for the study was obtained from 
the Committee on Human Research Publications and  
Ethics (CHRPE) of the School of Medical Sciences, 
Kwame Nkrumah University of Science and 
Technology, Kumasi. Consent to participate in the 
study was obtained from all the patients, and from the 
parents or guardians, in the case of children during the 

postoperative follow ups. All the patients consented to 
undergo the surgical procedures required for the 
treatment of their disease as a requirement of the 
hospital. 
 
Results  

A total of 38 patients were treated for malignant 
tumours of the skin. They were made up of 16 males 
and 22 females, giving a male to female ratio of 1:1.4. 
Their ages ranged from 12 to 84 years with a mean age 
of 48.4 (SD=20.2) with a median age of 49.2. The age 
distribution of the patients is depicted in Fig. 1.  
   

 

Fig. 1: Age distribution of 38 patients with malignant 
skin lesions seen at KATH (2009 – 2013) 

The types and frequency of skin lesions treated during 
the study period, and the sex distribution are shown in 
Figs. 2 and 3. The youngest patient, a boy aged 12 
years presented with a myxoid liposarcoma involving 
the left big toe, whilst the oldest patient was an 84 year 
old man with MM of the sole of the left foot.  
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Fig. 2: Malignant skin lesions in 38 patients treated at 
Komfo Anokye Teaching Hospital from 2009 to 2013. 
 

 

Fig. 3: Types of malignant skin tumours treated at 
Komfo Anokye Teaching Hospital from 2009 to 2013. 

The predominant lesions were SCC (N=17) and 
MM (N=12). The age and sex distribution of these two 
lesions are shown in table 1.  
The mean age for the patients with SCC was 45.0 
(SD=15.2), whilst the mean age for MM was 65.5 
(SD=15.4). Four of the cases of SCC arose de novo 
from normal skin; four of the cases developed from 
chronic traumatic wounds (Fig. 4), two from chronic 
burn wounds, two from Buruli ulcers, and two from 
atrophic skin resulting from skin bleaching. 

Table 1: Age distribution for patients with squamous 
cell carcinoma and malignant melanoma (N=29). 

 
Age 
range 

 SCC   MM  

 Male Female Total Male Female Total 

0 - 10 0 0 0 0 0 0 

11 - 20 2 0 2 0 0 0 

21 - 30 0 1 1 0 0 0 

31 - 40 1 1 2 0 1 1 

41 - 50 3 2 5 0 1 1 

51 – 60 0 5 5 1 1 2 

61- 70 0 2 2 2 1 3 

71 – 80    1 2 3 

81 - 90    0 2 2 

Total  6 11 17 4 8 12 

 
Three of the patients who had the hereditary condition 
of xeroderma pigmentosum presented with two SCC 
lesions each. The distribution of the SCC lesions on 
various parts of the body was as follows: eight on the 
scalp, six on the lower limb, two on the upper limb and 
one on the trunk.  All the 12 patients who presented 
with MM had their primary lesion on the foot, 
especially on the sole. 
 

 

Fig 4: SCC (Marjolin’s ulcer) developing from a 
chronic traumatic wound : (a) before and (b) after 

excision and skin grafting.  

Dermatofibrosarcoma protuberans (DFSP) occurred in 
four male patients on the leg, trunk, and shoulder (two 
cases) respectively (Fig. 5). All the DFSP lesions were 
recurrent; three were excised three times; the fourth 
patient had had a fourth excision and undergone 
radiotherapy. 
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Pre-operative After excision and skin 
grafting

 
Figs. 5a & 5b: Dermatofibrosarcoma protuberans of 
the shoulder in an adult male, before and after excision 
and skin grafting. 

A female albino presented with basosquamous 
carcinoma (BSC) of the back of the trunk which was 
treated by excision and skin grafting.  
A total of 48 surgical procedures were performed for 
the patients with malignant skin lesions. Excision was 
the commonest (N=41) surgical procedure; this was 
combined with partial thickness skin grafting in 25 
cases. One 79 year old Caucasian who had BCC of the 
nose had the lesion excised and the defect 
reconstructed with a bilobed flap. Direct closure of a 
defect after excision was not possible in any of the 
patients owing to the larger sizes of the tumours 
presented; post excision defects were either skin 
grafted, covered with a flap, or left to heal by 
secondary intention (Table 2).  

 
Table 2: Surgical procedures performed for patients 
with malignant skin tumours at KATH 

 
Surgical procedure Number of 

patients 
Total  

EXCISION  41 
Excision & STSG 25  
Excision  15  
Excision & flap repair 1  
AMPUTATION  3 
Below elbow 1  
Above knee 1  
Below knee 1  
BLOCK 
DISSECTION 

 3 

Groin  2  
axilla 1  
INCISION  1 
Incision biopsy 1  
 
 
 
 

 
 

Block dissection of the inguinal lymph nodes was 
performed for two female patients who had metastatic 
MM. Block dissection of the axillary lymph nodes was 
performed for one patient who had Marjolin’s ulcer of 
the right forearm from a previous burn scar, the 
primary lesion having been excised and the defect skin 
grafted. The details of the surgical procedures 
performed are depicted in table 2. Three of the patients 
who had recurrent SCC also underwent radiotherapy; 
one patient with disseminated MM also had 
chemotherapy. Two cases of DFSP and two of SCC did 
not have clear excision margins from the pathology 
report. The former underwent re-excision; the latter 
had radiotherapy.  

 
Discussion 

The incidence of malignant skin tumours has been 
observed to be increasing worldwide; this increase is 
evenly distributed between developing and developed 
countries1. The effects of the various aetiological 
factors may differ from one geographical area to 
another7, and this may affect the incidence and pattern 
of the disease. 

In the current study malignant skin tumours did 
not occur in any patient younger than eleven years 
(Fig.1) even though some of the predisposing factors 
such as xeroderma pigmentosum and albinism were 
found in this age group. This emphasizes the 
significance of a minimum period of exposure to the 
carcinogenic agents required for the development of 
malignant skin disease.  

 SCC the commonest tumour tend to occur in the 
younger age group (mean age = 45years) than MM 
(mean age = 65years). This is because most of the 
cases of SCC were Marjolin’s ulcers developing from 
chronic wounds resulting from trauma (four), burns 
(two) and Buruli ulcer (two). These conditions tend to 
occur more commonly in young adults than in the 
elderly. In addition, two middle-aged women presented 
with SCC developing from atrophic skin due to skin 
bleaching, a practice known to be carcinogenic in 
Ghana since the agents used contain hydroquinone18. 
The distribution of the SCC lesions showed a higher 
predilection for the scalp (47%) than the lower limbs 
(35%). Whilst several studies in the West African sub-
region indicate SCC as the commonest malignant skin 
tumour, most of them identify the lower limbs as the 
commonest site, due to the higher incidence of injuries, 
ulcers and scars at this site21, 22, 23. The higher number 
of these lesions on the scalp, as compared to the lower 
limbs in the current study could be due to the number 
of cases arising from old burn scars on the scalp, the 
three cases of xeroderma pigmentosum who had scalp 
lesions (Fig. 6), and cases arising de novo from the 
scalp.  
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SCC lesions on scalp Hyper and 
hypopigmented
macules on hands

Figs. 6a & 6b: Adult female patient with two SCC 
lesions on the scalp with hyper and hypo-pigmented 
macules on the scalp and arms, typical of xeroderma 
pigmentosum. 
 

MM comprised 32% of the malignant skin 
tumours (Fig. 3), second only to SCC (44%). MM 
occurred in the older age group (mean age=65), with a 
female preponderance (male to female ratio=1:2). The 
average duration of the primary lesion at presentation 
was 3.4 years. Most of the patients presented with 
advanced disease, most of which had already 
metastasized (Fig. 7). About 60% of the patients with 
MM had died of disseminated disease by the end of the 
study period whereas all of the SCC patients were 
alive. This apparent high mortality for MM could be 
explained by the late presentation, and the histological 
finding that most (75%) of the lesions were of the 
acral- lentiginous type, which is notorious for a poorer 
prognosis in black Africans24. 

 

Figs.7a&7b: Malignant melanoma on the sole of the 

left foot of an adult female patient with left inguinal 

lymph node metastasis. 

Conclusion 
Squamous cell carcinoma, malignant melanoma 

and dermatofibrosarcoma protuberans are the common 
malignant skin tumours seen in Kumasi. Though most 
of them arose de novo from normal skin, chronic 
wounds, scars and skin bleaching, as well as xeroderma 
pigmentosum and albinism are some of the aetiological 
factors identified. Prevention can be achieved by early 
case detection and treatment, prompt and adequate 
management of all wounds, education on sun 

avoidance and protective clothing by the susceptible 
hereditary groups.  
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Abstract 
Objective: The diagnosis of prostate cancer is based on 
a combination of digital rectal examination (DRE), 
serum prostate specific antigen (SePSA) estimation and 
trans-rectal ultrasound guided biopsy (TRUS-B) of the 
prostate, the latter being the gold standard for prostate 
cancer diagnosis. This study compared the diagnostic 
rate of prostate cancer in patients attending the urology 
clinic at Korle-bu Teaching Hospital, Accra, Ghana, 
using these methods. 
Patients and Methods: One hundred and fifty male 
patients 45 years and older with abnormal DRE and 
raised or rising SePSA had TRUS biopsy done. The 
biopsies were processed routinely and all cancer 
positive slides were graded using the Gleason scoring 

system. DRE findings were comparatively analysed 
statistically against SePSA and histological findings.  
Results: Of the 150 subjects, 71(47.3%) were 
diagnosed as benign and 79(52.7%) had cancer on 
TRUS-B. Cancer diagnosis rate using a combination of 
DRE and SePSA was slightly higher (66.4%) than 
using DRE (64.5%) or SePSA (53.7%) in isolation.  
Conclusion: DRE was found to have a high positive 
predictive value, probably due to the late presentation 
of majority of the patients in this study. SePSA alone is 
not very reliable, and results must be interpreted with 
caution due to significant false positive rates. 
Combining DRE and SePSA improves cancer 
diagnosis rates. 

 
Key Words: DRE, SePSA, TRUS-biopsy, prostate cancer 

 
Introduction 

Prostate cancer is currently regarded as the most 
common cancer in men and the second leading cause of 
cancer related deaths in men in the United States of 
America1, 2. The diagnosis of prostate cancer is based 
on a combination of digital rectal examination (DRE), 
serum prostate specific antigen (SePSA) estimation and 
trans-rectal ultrasound guided biopsy (TRUS-B) of the 
prostate. DRE has been found to have a poor rate of 
early cancer detection, but is more useful in diagnosing 
and staging locally advanced cancer3, 4.  SePSA 
estimation detects more tumours and at an earlier stage 
than DRE5, 6. However, an elevated SePSA is not 
necessarily specific for cancer, because SePSA has 
been found to be elevated in some benign diseases of 
the prostate also7, 8.  In some cancers the SePSA is 
normal or lower than the traditional limit of 4ng/ml5, 6,7.  
TRUS-B is said to be the gold standard of diagnosis 
with a very high sensitivity9, although a cancer may be 
missed by biopsy due to inadequate sampling9, 10. 
Because of these individual limitations, it is 
recommended that these three tests be used in 
combination in order to improve the diagnosis of 
prostate cancer7, 11. The objective of this study was to 
evaluate and compare the diagnosis rate of prostate 
cancer, using DRE or SePSA in isolation and also in 
combination, in patients attending the urology clinic at 
Korle-bu Teaching Hospital (KBTH), Accra, Ghana. 

SUBJECTS AND METHODS 
The study was a prospective study involving male 

outpatients aged 45 years and older referred to the 
Korle-bu Teaching Hospital Urology Clinic and 
presenting for the first time. Many of the patients had 
been referred to the unit on account of lower urinary 
tract symptoms (urine retention, haematuria, infection). 
Others had been referred on account of an abnormal 
finding on DRE performed by a family physician, 
and/or an elevated total SePSA. The patients were 
assessed by one consultant urologist through a physical 
examination including DRE. Total SePSA assay was 
done in an accredited laboratory for all the patients. 
Patients were recruited into the study following the 
successful administration of informed consent. The 
study was approved by the Ethical and Protocol 
Review Committee of the University of Ghana Medical 
School and was carried out over a 4-month period. 
Detailed demographic and clinical data were collected 
on each patient including age, educational background, 
occupation, nature and duration of symptoms, and 
family history of prostate cancer.  
Patients with abnormal DRE (abnormal being defined 
as the presence of hard, irregular, asymmetric, nodular 
or indurated areas), an elevated total SePSA or both 
underwent TRUS-B, performed by the urologist in an 
outpatient setting using a B&K ultrasound machine 
(Denmark), an 8.0 MHz end-firing transducer (BARD, 
USA) and an 18-gauge biopsy needle. A total of 12 
biopsies were taken from the apex, mid-zone and the 
base of both sides of the prostate, with a minimum of 
two biopsies taken from each site. Any abnormal areas 
detected by DRE or TRUS, were incorporated into one 
of the six biopsy sites. The biopsies were fixed in 10% 
buffered formalin and processed into paraffin wax-
embedded tissue blocks. The tissue was sectioned at a 
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thickness of 5μm. Three slides, with 3 sections on each, 
were prepared for each of the six biopsies. Step 
sections were taken at 3μm intervals to ensure adequate 
sampling. The sections were stained with haematoxylin 
and eosin and examined for the presence of cancer and 
other histopathological changes. All slides positive for 
cancer were then graded using the Gleason scoring 
system.  

Data on age, DRE findings, SePSA results and 
TRUS-B results were analysed using the Statistical 
Package for Social Sciences (SPSS) version 10, and the 
results presented as simple frequency tables. PSA 
density and cancer diagnosis rate using each method 
were calculated using the following formulae: 
PSA density = Total SePSA / Gland volume. 
 
Cancer diagnosis rate = (number of 
malignancies/number of subjects) x 100. 
 
RESULTS 

 A total of 150 patients were recruited into the 
study. The ages of the subjects ranged from 46 to 85 
years with a mean age of 67.7 (SD 8.6) years. Majority 
of subjects (110, 73.4%) were between 60 and 79 years 
of age. Of the 150 subjects, 71(47.3%) were diagnosed 
as benign and 79(52.7%) had prostate cancer 
confirmed histologically. The ages of prostate cancer 
patients ranged between 49 and 84 years, with a mean 
of 68.2 (SD 8.6) years. 

The recorded values of total SePSA in patients 
with prostate cancer showed a wide range between 
8.3ng/ml and 6,305.0ng/ml with a mean total SePSA of 
242.7ng/ml (SD 762.2). SePSA density values were 
obtained for 67 subjects out of the 79 with prostate 
cancer.  The range was from 0.5 – 110.2, with a mean 
PSA density of 6.62(SD 17.5). The PSA density was 
found to be high (>0.15) in all patients with prostate 
cancer, and this finding was statistically significant (X2 
=5.245, p-value=0.022). 

 
Table 1: Combined Gleason Scores in 79 prostate 
cancer cases 

Gleason 
score 

Frequency Percentage 

3+2 (5) 2 2.5 
3+3 (6) 14 17.7 
3+4 (7) 14 17.7 
3+5 (8) 5 6.3 
4+2 (6) 1 1.3 
4+3 (7) 8 10.1 
4+4 (8) 10 12.7 
4+5 (9) 8 10.1 
5+3 (8) 4 5.1 
5+4 (9) 7 8.9 
5+5 (10) 6 7.6 
Total 79 100 

 
 

The lowest combined Gleason score was 5 and the 
highest 10 (Table 1). The mean combined Gleason 
score was 7.61 (SD 1.23). 

Only 2 subjects with prostate cancer had low grade 
malignancy (Gleason score 5, 2.5%). Half of the 
subjects with cancer had high grade malignancy 
(Gleason score 8-10, 50%). The remaining 37(47%) 
had moderate grade tumours (Gleason score 6 & 7).  
There was a positive relationship between the total 
SePSA and the Gleason score (ie, the SePSA was high 
in patients with a high Gleason score). However, the 
association was not statistically significant. (P-value = 
0.053). Table 2 shows the cancer diagnosis rates using 
the DRE and SePSA individually and in combination. 
Seventy one (71) subjects out of 110 who had 
abnormal features on DRE alone were found to have 
cancer, giving a cancer diagnosis rate of 64.5%. Thirty 
nine (39) subjects with abnormal DRE did not have 
cancer on biopsy. 
 
Table 2: Comparison of Cancer diagnosis rates using 
DRE and PSA 

 Group Number 
Number of 
malignancies 
On TRUS-B 

Cancer 
diagnosis 
rate (%)

DRE 
Normal 40 8 20.0 

Abnormal 110 71 64.5 

PSA 
0-4 3 0 0.0 
4-10 22 2 9.1 
>10 125 77 61.6 

Normal DRE 

PSA 
0-4 0 0 0.0 
4-10 10 0 0.0 
>10 30 8 26.7 

Abnormal DRE 

PSA 
0-4 3 0 0.0 
4-10 12 2 16.7 
>10 95 69 72.6 

 
Table 2 also shows that for a total SePSA above 
10ng/ml, 77 cancers were diagnosed out of 125 
subjects, giving a cancer diagnosis rate of 61.6%.  
However, for SePSA between 4 and 10ng/ml, the 
cancer diagnosis rate was found to be 9.1%. Forty eight 
(48, 38.4%) subjects who had SePSA elevated above 
10ng/ml did not have cancer on biopsy. 

Combining the two tests, no cancers were 
diagnosed in subjects with a normal DRE and SePSA 
below 10ng/ml. For those with a normal DRE and 
SePSA above 10ng/ml, (30 subjects) 8 cancers were 
diagnosed. However, in subjects with both 
abnormalities on DRE and an elevated SePSA, 2/12 
were diagnosed with cancer and SePSA between 4 and 
10ng/ml and 69/95 were diagnosed with cancer and 
SePSA above 10ng/m. 

Table 3 shows that the cancer diagnosis rate using 
a combination of DRE and SePSA was higher (66.4%) 
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than using the DRE (64.5%) or SePSA (53.7%) in 
isolation. 
 
Table 3: Cancer Diagnosis Rates in DRE and PSA 

Variable 
Total 
Number  

Malignancies 
Cancer 
detection 
rate 

Abnormal 
DRE 

110 71 64.5% 

Elevated 
PSA>4ng/ml 

147 79 53.7% 

Both 
abnormal 
DRE and 
Elevated 
PSA>4ng/ml 

107 71 66.4% 

 
DISCUSSION 

There has been great progress in the last few 
decades, in the investigation and treatment of prostate 
cancer. However, the basis for diagnosing early 
prostate cancer clinically remains dependent on DRE 
findings and elevated SePSA. Patients with 
abnormalities on DRE and/or an elevated SePSA are 
usually referred for TRUS-guided prostate biopsy. 

The positive predictive value or cancer diagnosis 
rate of DRE in this study was 64.5%. Nwofor et al12 

also described a positive predictive value for DRE of 
66.7%, in a study in Nigeria. The high positive 
predictive value in this study may be because many of 
the subjects in Ghana, as in Nigeria, present with high 
SePSA and abnormal features on DRE that suggest 
more advanced disease than subjects in other places 
where similar studies have been carried out13. DRE is 
therefore more useful in diagnosing late stage disease 
but its’ usefulness in detecting early cancers is still 
unclear.  Researchers in other settings studying the use 
of digital rectal examination as a screening tool have 
reported values of 20% and 37%14 and in 1998 
Schroder et al15 reported that DRE has a poor 
predictive value for detecting early prostate cancer and 
should be replaced with a more sensitive test.  Findings 
from this study which assessed the use of DRE in 
diagnosis of prostate cancer (and not in screening), 
may indirectly be in agreement with this position and 
suggest that DRE, though not so useful in detecting 
early cancers, has a reasonably good predictive value in 
late stage disease. 

No cancers were diagnosed in subjects with 
SePSA below 4ng/ml. This may be due to the small 
number of subjects (3 out of 150, 2.0%) presenting 
with SePSA in this range. Other studies on prostate 
cancer diagnosis in men with a SePSA of 4-10ng/ml 
show diagnosis rates of 20-32%16, 17. The cancer 
diagnosis rate in the current study in this category of 
subjects was 9.1% and this low figure may again be 
because only 14.5% of the subjects had SePSA 
between 4 and 10ng/ml. The cancer diagnosis rate for 

subjects with SePSA above 10ng/ml, however, was 
61.8%, and this compares with the findings of Ng et 
al18 who reported a rate of 68% in this category of 
subjects in their study conducted in Sydney, Australia, 
and confirms that the higher the SePSA, the greater the 
likelihood of cancer being present. Overall, however, 
the cancer diagnosis rate using SePSA elevation above 
4ng/ml alone was 53.7%, with an almost equal 
percentage of subjects with no cancer also having a 
SePSA above 4ng/ml. This suggests that the chances of 
a patient with an elevated PSA above 4ng/ml having 
prostate cancer, is roughly 50%. Thus, moderate 
elevation of SePSA may be due to benign disease of 
the prostate. Therefore, SePSA test results must be 
interpreted with caution, and patients appropriately 
counselled and referred for TRUS –B.  

No cancers were diagnosed in subjects with 
normal DRE and SePSA below 10ng/ml, even though 
there were 10 subjects with normal DRE and SePSA in 
the 4–10ng/ml range. In a similar study, Ng et al18 

found that 248 out of 812 subjects with normal DRE 
and total SePSA less than 10ng/ml had prostate cancer. 
The subject population they used, as in this study, was 
not a screening population, but rather a highly selected 
group who were recruited from the hospital’s urology 
clinic.  Reasons for the negative yield in this study 
compared with theirs may be the small sample size and 
the presumed late presentation of the subjects in this 
study.   

For subjects with abnormalities on DRE, no 
cancers were diagnosed in those with SePSA within the 
conventional normal range of 0-4ng/ml. Though this 
finding suggests that an abnormal DRE and a SePSA of 
less than 4ng/ml is not likely to be due to prostate 
cancer, it is difficult to draw such a conclusion as there 
were only three (3) subjects with these characteristics 
in this study. In their much larger study, Ng et al18 
found 26 cancers out of 98 subjects who had an 
abnormal DRE and SePSA below 4ng/ml. On the other 
hand, if a patient with an abnormal DRE also has a 
SePSA above 10ng/ml, then the likelihood of having 
cancer is much higher (72.6%) as shown in this study. 
Therefore a combination of abnormal DRE and 
elevated SePSA above 10ng/ml would be a strong 
indication for TRUS-biopsy. 

In this study the cancer diagnosis rate using DRE 
alone was 64.5%; the rate using SePSA alone was 
53.7%. When the two tests were combined, the cancer 
diagnosis rate increased to 66.4%. These figures 
indicate that more prostate cancers are diagnosed when 
DRE and SePSA are combined, and is in support of the 
findings of Ng et al18. 

 
CONCLUSION 

 The present findings suggest that DRE has a high 
positive predictive value in our patients, but this is  
probably due to the late presentation of majority of the 
patients. The use of DRE in detecting early cancers  
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remains controversial.  SePSA alone is not reliable, and 
results must be interpreted with caution because of 
significant false positive rates. Cancer diagnosis rates  
increase when the DRE and SePSA tests are combined. 
These patients should be referred for TRUS-guided 
biopsy of the prostate and histological confirmation.  
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Abstract 

Objective: Differences exist in the composition and 
morbidity/mortality patterns of older persons.  This 
analysis determined sex differences and rural-urban 
disparities in common chronic diseases and health risks 
among older persons in Ghana.  
Methods: This work was based on World Health 
Organization’s (WHO) multi-country Study on global 
AGEing and adult health (SAGE), conducted in six 
countries including Ghana. Nationally representative 
sample of 4725 persons ≥50 years was involved in this 
analysis. Data were obtained on eight self-reported 
chronic diseases and analysed by sex and location.  
Results: Women ≥50 years in rural-urban locations 
self-reported more ill-health than men of comparable 
age. Educational levels, household incomes and 
possession of health insurance were lower among rural 
residents. Alcohol and tobacco use were significantly 

higher in rural locations (61% vs. 55.3%) and (29.6% 
vs. 20.9%) respectively, while obesity was significantly 
higher among urban residents (17.5% vs. 4.5%). Sex 
differences in prevalence of  chronic  conditions were 
statistically  significant for-Angina (F:M 1.8),  Arthritis 
(F:M 1.7), Depression (F:M 2.9),  Diabetes (F:M 1.3), 
Hypertension (F:M 1.8) and Stroke (F:M 1.2). Urban-
rural disparities were significant for chronic lung 
disease (1% vs. 0.4%), diabetes (6.4% vs. 2.2%), 
hypertension (22.8% vs. 7.3%) and stroke (4% 
vs1.7%).  
Conclusions: Preventive health programmes and 
provision and targeting of social protection (improved 
access to health care and pensions) should consider sex 
and location of vulnerable older persons as the country 
implements the national aging policy.

 
Key Words: older adults, chronic diseases, sex differences, rural-urban differences, national ageing policy. 

 
Introduction 

Trends in aging have been increasing in all regions 
of the world, including sub-Saharan Africa. The older 
adult population has increased steadily since 1950 in 
all six WHO regions of the world. In sub-Saharan 
Africa the projected older adult population (aged 60 
years and older) will exceed 10% of the total 
population by 20501. In Ghana, the older adult 
population is projected to almost double from 6% in 
2013 to 12% in 20502. 

Globally, significant sex differences exist in the 
composition of the older adult population, the so-called 
‘feminization’ of aging1,3,-6. Sex differences in 
morbidity and mortality are influenced by multiple 
factors, including a variety of biological and 

behavioural differences between men and women. Sex 
differences in behaviour are linked to gendered roles 
such as social roles, behaviours, attitudes and 
psychosocial characteristics that are more common, 
more expected and more accepted for one sex or the 
other7-9.  These differences also contribute to disparities 
in health outcomes: where prevalence and impacts of 
chronic non-communicable diseases may contribute to 
lower healthy life expectancy – with these differences 
having implications for health and quality of life at the 
individual level and how gender is included in policies 
on aging at the community level3, 10, 11.  

Aside sex differences in the prevalence of chronic 
non-communicable diseases, place of residence (rural 
or urban) are important. Differences in levels of 
awareness, access and utilization of health services 
vary between rural and urban locations.  Population 
based hypertension surveys and a systematic review on 
hypertension have indicated rural urban differences; 
prevalence of hypertension was higher in urban than 
rural areas in Ghana12, 13. A rural-urban assessment of 
hypertension in one of the regions of Ghana (Ashanti 
region) also indicated that the age-adjusted mean 
systolic and diastolic blood pressure levels were lower 
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in rural men and women than in urban men and 
women14. 

In Ghana, the numbers of older adults is growing, 
however the health and care of this segment of the 
population has not been accorded optimal attention15. 
Ghana has a national aging policy prepared in 2002 by 
the Ministry of Employment and Social Welfare 
(MESW) and launched in 201015. The national policy 
recognized old age and health challenges, aging and the 
living environment and aging and gender as three of 
the seven main policy challenges confronting older 
persons in Ghana. The policy document suggested 
improving health, nutrition and well-being of older 
persons, improving housing and living environment of 
older persons and providing adequate attention to 
gender variations in aging among others as strategies to 
overcome these challenges15.  The implementation of 
the policy is beset with many challenges including 
inadequate funds and budgetary allocation to support 
planned activities, multiple lead agencies involving 
different government ministries and departments, and 
thus limited focused leadership. In addition, the paucity 
of evidence-based national level data on older adults in 
Ghana, is an inhibitory factor to the provision of 
targeted interventions within limited national 
resources. 

This analysis is based on a nation-wide survey data 
from the World Health Organization’s (WHO) Study 
on global AGEing and adult health (SAGE) Wave 1 in 
Ghana, and is aimed at determining sex differences and 
rural and urban disparities in common self-reported 
chronic non-communicable diseases and health risks 
among older persons in Ghana. It is also aimed to 
contribute evidence based data to guide the process of 
implementing the national aging policy. 

  
Methods 

SAGE Wave 1 was undertaken in Ghana in a 
partnership between the University of Ghana’s 
Department of Community Health, the Ministry of 
Health and WHO, as part of a multi-country 
longitudinal study to complement existing aging data 
sources to inform policy and programmes16.  SAGE 
Wave 1 used nationally representative samples of 
persons aged 50+ years, with comparison samples of 
younger adults aged 18–49 years in Ghana. The face-
to-face interview was conducted in Ghana (2007–08). 
Multistage cluster sampling strategies were used where 
households were classified into one of two mutually 
exclusive categories:  

(1) All persons aged 50 years and older were 
selected from households classified as ‘50+ 
households’; and 

(2) One person aged 18–49 years was selected 
from a household classified as an ‘18–49 household’ 
(1.e a household without a person ≥ 50 years).  

Household enumerations were carried out in the 
final sampling units. One household questionnaire was 

completed per household where a household informant 
and individual respondent need not be the same 
individual. One individual was selected from 18–49 
households, whereas for 50+ households all individuals 
aged 50+ were invited to complete the individual 
interview. Household-level analysis of weights and 
person-level analysis of weights were calculated, which 
included sample selection and a post-stratification 
factor. Post stratification correction techniques used the 
most recent population estimates provided by the 
Ghana Statistical Service16. Details on subject selection 
and instruments used for the SAGE Wave 1 survey in 
Ghana have been provided in the Ghana National 
SAGE Wave 1 Report16.  

Respondents were interviewed regarding their 
household characteristics, socio-demographic and work 
history, perceived health status, risk factors and 
preventive health behaviours, chronic diseases and 
health services coverage, health care utilization, 
subjective well-being and quality of life, and social 
cohesion. Field work and data entry were undertaken 
between May 2007 and June 2008. SAGE was 
approved by the World Health Organization's Ethical 
Review Board as well as a national approval in Ghana.  
Informed consent has been obtained from all study 
participants. For this analysis, 4725 respondents ≥ 50 
years were involved (respondents 18-49 years were 
excluded). 

 
Variables 

Sociodemographic and socioeconomic variables 
included sex, age, marital status, highest educational 
level completed, health insurance status and household 
income levels.  Ghana operates a social health 
insurance policy- the National Health Insurance 
Scheme- introduced in 2003 and became operational in 
most health public and private health facilities in 2005. 
There are a few private, voluntary and mutual health 
insurance schemes operated by health and corporate 
organizations in the urban centres17. Health insurance 
status of older persons was based on this. 

 Wealth or income quintiles were derived from the 
household ownership of durable goods, dwelling 
characteristics and access to services (improved water, 
sanitation and cooking fuel) for a total of 21 assets. 
Wealth levels were generated through a multi-step 
process, where asset ownership was converted to an 
asset ladder, Bayesian post-estimation method was 
used to generate raw continuous income estimates, and 
then income transformed into quintiles, Q1 to Q5; Q1as 
lowest income and Q5 as highest income18, 19.   
 
Health Risk indices 

Tobacco use: Lifetime tobacco use was assessed 
with the question ‘Have you ever smoked tobacco or 
used smokeless tobacco?’  SAGE Wave 1 included 
other questions on the type of tobacco used (such as 
cigarettes, cigars, pipes, chewing tobacco, or snuff) and 
the pattern of tobacco consumption18, 19. 
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Alcohol use: Lifetime alcohol use was assessed 
with the question ‘Have you ever consumed a drink 
that contains alcohol (such as beer, wine, spirits, etc.)?’ 
Response options were ‘Yes’ or ‘No, never’. In the 
survey both commercially available and home-brewed 
beverages were quantified in terms of alcohol content 
and quantity (i.e. a "standard drink") for comparability 
to other health surveys 18, 19. 

Body Mass Index (BMI): was derived from the 
measured weight and height of respondents. 

Chronic diseases: SAGE gathered evidence on a 
selected range of chronic diseases typically more 
prevalent among older adults and that contribute to a 
large portion of non-communicable disease burden. In 
this analysis, data are presented for eight chronic 
diseases; angina, asthma, chronic lung disease, 
depression, diabetes mellitus, hypertension, 
osteoarthritis and stroke.  The prevalence rates for 
these chronic disease conditions were based on 
responses to the question “Has a health care 
professional ever told you, you have…?".  

Four disease conditions (angina, arthritis, asthma, 
and depression) have symptoms with sufficient 
specificity and sensitivity to improve estimation of 
prevalence by using established algorithms based on 
results from the symptom–reporting and this is 
described in another paper on SAGE Wave 1 by Kowal 
et al, 201218.  Although SAGE Wave 1 assessed 
measured hypertension, the focus of this analysis was 
on self-reported chronic disease conditions.  

 
Data analysis 

Outcomes of interest for this analysis included 
rural- urban disparities and sex differences in the 
burden of these eight chronic diseases among older 
adults ≥50 years in Ghana. Sociodemographic and 
socioeconomic variables analysed included  age (50-
59, 60-69 and 70-plus years), educational level,  
marital status, income levels (high-Q4 and Q5, or low-
Q1,Q2 and Q3) and health insurance status (insured 
indicates respondent has mandatory or voluntary 
insurance or both and uninsured status indicates 
respondent has no insurance).  Health risks such as 
alcohol use (yes or no), tobacco use (ever or never), 
obese (Yes or No) were assessed by location of 
residents (rural or urban).  

Descriptive measures (frequencies, ratios, and 
percent) were used for the analysis and Chi-square test 
was used to determine significant sex differences  and  
rural-urban disparities in the prevalence of selected  
chronic diseases  among older persons at the  95%  
significance level , p <0.05. Data analysis was 
conducted using SPSS version 21. 

  

Results 
Sociodemographic/ socioeconomic characteristics and 
health risks indices of older adults by location (rural 
and urban) 

Among the 4725 older persons, 50.3% were 
women. Relatively higher proportions of urban 
residents (54.3%) were women while men formed the 
majority among older persons in rural locations 
(52.4%). Urban locations had higher proportion of 
younger older adults, 50-59 years (43.1% vs 37.7%) 
while rural locations had relatively higher proportion of 
the very old, 70 years and above (34.2% vs 30%).  

There was a significant difference in the 
distribution of educational level by location; close to a 
third of all rural residents (62.7%) had no formal 
education compared to urban residents (43.2%). In 
addition, a higher proportion of urban residents had 
secondary level education or higher compared to those 
in rural locations. 

Considering the marital status of the older persons, 
the currently married/ cohabiting were in the majority 
in both rural and urban locations. The proportion of 
older persons living with partners was relatively higher 
among rural residents (61.4% vs 53.8%), i.e. more 
older persons living without partners (widowed, 
separated or divorced) were in urban locations.  

Over half of all older persons (in both locations) 
had low household incomes (Q1, Q2 and Q3). The 
proportion of older persons with low household 
incomes and without health insurance were 
significantly higher in rural locations i.e. (62.5% vs 
55.3%) and (34.1% vs 44.8%) respectively.  

Health risk assessment of older persons indicated 
significant disparities in alcohol and tobacco use by 
location; was higher in rural locations (61% vs 55.3% 
for alcohol) and (29.6% vs 20.9% for tobacco).  
Obesity however, was significantly higher among 
urban residents (17.5% vs 4.5%).  

 
Sex differences and rural -urban disparities in 
prevalence of eight chronic diseases in older persons 
in Ghana 

Table 2, demonstrates that the prevalence of all 
eight chronic diseases were higher among urban 
residents than rural residents.  To illustrate this rural- 
urban disparity more clearly with hypertension (the 
most prevalent self -reported chronic condition), urban 
prevalence was 22.8 compared to 7.3 in rural locations.  
Self-reported hypertension was thus three times higher 
in urban than rural locations. Similarly, urban 
prevalence of stroke was more than double that in rural 
locations (4.0 vs. 1.7). 
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Table 1: Sociodemographic/ socioeconomic characteristics and health risks indices among persons ≥ 50 years 
by location ((rural and urban)), SAGE Wave 1, Ghana 
  
Characteristics  Urban Rural 

Total  N= 
4725 

Chi square 
(p-value) 

Sex  
  
  

Male 881 (45.7) 1466 (52.4) 2347 (49.7) 

20.1 (0.001) 
Female 1045 (54.3) 1333 (47.6) 2378 (50.3) 
Total 1926 (100) 2799 (100) 4725 (100) 

Age  50-59 829 (43.1) 1054  (37.7) 1883  (39.9) 

15.2 (0.001) 

  60-69 519  (26.9) 787  (28.1) 1306  (27.6) 
  70 and above 578 (30) 958  (34.2) 1536  (32.5) 
  Total 1926  (100) 2799  (100) 4725  (100) 
Educational Level No education 832 (43.2) 1744 (62.7) 2576(54.7) 

255.7 (0.001) 

  Primary school completed 412  (21.3) 570  (20.4) 982  (20.8) 
  Secondary school completed 569 (29.9) 432  (15.2) 1001  (21.2) 

  
Tertiary 
(college/university/postgraduate) 

120  (6) 46  (1.7) 163  (3.3) 

  Total 1933 (100) 2792 (100) 4722 (100) 
Marital status Never married 32 (1.5) 32 (1) 64 (1.2) 

30.1 (0.001) 

  Married/cohabiting 1032 (53.8) 1715 (61.4) 2747 (58.3) 
  Separated/divorced 299 (15.5) 332 (11.8) 632 (13.3) 
  widowed 562 (29.2) 721 (25.7) 1282 (27.2) 
  Total 1925 (100) 2800  (100) 4725  (100) 
 Household Income Low income 1065 (55.3) 1747  (62.5) 2812  (59.6) 

24.2 (0.001) 
  High income 862  (44.7) 1051  (37.5) 1913 (40.4) 
  Total 1927 (100) 2798(100) 4725 (100) 
Health insurance 
status 
  
  

Yes (mandatory, voluntary or both) 862 (44.8) 955  (34.1) 1817  (38.5) 

54.8 (0.001) 

No insurance 1063  
(55.2) 

1845  (65.9) 2908  (61.5) 

Total 1925 (100) 2800 (100) 4724 (100) 
Health Risks 
Tobacco use Yes  478 (20.9) 861 (29.6) 1329 (26) 

40.8 (0.001) 
  No 1500 (79.1) 1896 (70.4) 3396 (74) 
  Total 1978(100) 2747 (100) 4725  (100) 
Alcohol use Yes  1079 (55.3) 1656 (61) 2735 (58.7) 

14.0 (0.001) 
  No 893 (44.7) 1097 (39) 1990 (41.3) 
  Total 1972 (100) 2753 (100) 4725 (100) 
Obesity Yes  1549 (82.5) 2504 (95.5) 4053 (90.2) 

 192.2 (0.001) 
  No 430 (17.5) 242 (4.5) 672 (9.8) 
  Total 1979 (100) 2746 (100) 4725 (100) 

These urban and rural disparities were statistically 
significant for four chronic disease conditions- chronic 
lung disease (1% vs. 0.4% ; p-value= 0.004),  diabetes 
(6.4% vs 2.2%; p-value= 0.001), hypertension (22.8% 
vs 7.3%; p-value= 0.001)  and stroke (4% vs1.7%; p-
value= 0.008).  
In both locations, self-reported prevalence of chronic 
disease were higher among females for all eight 
chronic diseases analysed, except chronic lung disease. 
Sex differences in self-reported prevalence of  the 
chronic disease conditions were statistically significant 
for-  Angina (F:M 1.8; p-value= 0.001),  Arthritis (F:M 
1.7; p-value= 0.001), Depression (F:M 2.9; p-value= 
0.001),  Diabetes (F:M 1.3; p-value= 0.020), 

Hypertension (F:M 1.8; p-value= 0.001) and Stroke 
(F:M 1.2; p-value= 0.040 ).  
The overall sex differences indicated that, depression 
had the highest F: M ratio of 2.9 followed by angina 
and hypertension (F: M of 1.8 respectively). Sex 
differences existed among older persons in urban as 
well as rural locations. In both locations females self-
reported higher prevalence for all eight conditions, 
except chronic lung disease for urban and stroke for 
rural residents.  Within each location, self-reported 
depression had the highest sex differential (F: M ratio 
2.3 for urban and 3.3 for rural) i.e. relatively higher 
proportions of rural dwelling older women self-
reported depression.    
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Table 2:  Prevalence of chronic diseases by location (rural and urban), sex and sex ratio, among persons ≥ 50 
years, SAGE Wave 1, Ghana. 
 
Location Sex 

(N=4725) 
Chronic Disease prevalence (%) 

 
 

Angina Arthritis 
 

Asthma 
 

*Chronic 
Lung Dx 
 

Depression *Diabetes 
 

*Hyper
-tension 
 

*Stroke 

Urban M 2.5 10.4 3.8 1.3 1.2 5.7 18.3 3.6 
F 4.6 15.7 4.4 0.8 2.7 7.0 27.0 4.4 
F: M  1.8 1.5 1.2 0.6 2.3 1.2 1.5 1.2 

Urban Prevalence  3.6 13.2 4.1 1.0 2.0 6.4 22.8 4.0 
Rural M 2.4 9.7 3.1 0.3 0.6 1.9 4.9 1.8 

F 4.0 17.1 4.0 0.4 2.0 2.5 10.3 1.7 
F: M  1.7 1.8 1.3 1.3 3.3 1.3 2.1 0.9 

Rural Prevalence  3.1 13.0 3.5 0.4 1.3 2.2 7.3 1.7 
Overall F:M Ratio 1.8 1.7 1.2 0.9 2.9 1.3 1.8 1.2 

 
Overall National 
Prevalence  
 

3.3 13.1 3.7 0.6 1.6 3.9 13.6 2.7 

* rural and urban differences in self-reported prevalence of  these chronic disease conditions were statistically 
significant (Chronic lung disease p-value= 0.004, Diabetes p-value= 0.001, hypertension p-value= 0.001 and 
stroke p-value= 0.008) ; were higher among urban residents. 
* sex differences in self-reported prevalence of  these chronic disease conditions were statistically significant ( 
Angina  p-value= 0.002,  Arthritis p-value= 0.001, Depression p-value= 0.001, Diabetes p-value= 0.020,  
Hypertension p-value= 0.001, and Stroke p-value= 0.040 

Discussion 
The analysis of SAGE Wave 1 data in Ghana 

demonstrates clear sex differences and rural-urban 
disparities in the prevalence of self -reported chronic 
non-communicable diseases among older persons in 
Ghana. 

Women (50 years or more) self-reported more 
chronic non-communicable diseases than men of 
comparable age. This is in agreement with findings 
from the 2003 World Health Survey (WHS) in Ghana, 
where there was a higher prevalence of similar chronic 
conditions (angina, arthritis, asthma, diabetes and 
depression) among women20. 

Women self-reported more depression compared 
to men (F: M ratio of 2.3 in urban and 3.3 in rural 
location), this implies higher proportions of rural 
dwelling older women self-reported depression. SAGE 
Wave 1 however, did not assess the potential 
socioeconomic, cultural, religious and probable gender 
factors that could account for this.    For effective 
implementation of interventions to improve health and 
social wellbeing of older adults, these factors may need 
further exploration.  

Although the prevalence of self-reported chronic 
lung disease (CLD) was very low between the sexes 
and across locations, fewer women in urban locations 
self-reported CLD (F: M ratio of 0.6). These findings 
conform to the WHO Global burden of disease 

estimates which demonstrates higher disability adjusted 
life years (DALYs) of depression for women and 
higher DALYs of CLD for men. Potential explanations 
for the observed higher prevalence of self-reported ill-
health in women may be due to their relatively higher 
life expectancy, gendered patterns of assessment of 
personal health status, socioeconomic status, gendered 
roles and cultural and sociological influences1, 21, 22.  

 As the nation’s aged population increases, sex 
disparities in chronic conditions need to be given 
serious national health and social policy attention.  The 
implication of this sex difference in self-reported ill-
health for monitoring policy goals and programmes is 
extremely important especially regarding the strategy 
of bridging the gender disparities and gaps in the health 
of older women as outlined in the national aging policy 
document15.  

The analysis indicated clear disparities in 
prevalence of some health risks, alcohol and tobacco 
use were more prevalent in rural locations while 
obesity was higher in urban locations. Urban residents 
had higher rates of self-reporting for all eight chronic 
diseases e.g. urban prevalence for hypertension was 
three times higher than the rural prevalence. Addo and 
colleagues in their review of population based 
hypertension surveys in Ghana from 1973 to 2009, 
showed the prevalence of hypertension ranged from 
19.3% in rural to 54.6% in urban locations12. A rural-
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urban assessment of hypertension in one of the regions 
of Ghana (Ashanti region) indicated that the age-
adjusted mean systolic and diastolic blood pressure 
levels were lower in rural men and women than in 
urban men and women14. Most of these studies were in 
specific locations and regions, however the SAGE 
Wave 1 is a nationwide survey data which provides 
empirical evidence on the rural-urban disparities in 
health risks and self-reported ill-health among older 
persons in the whole country.  

Efficient use and allocation of the limited health 
budget targeted at these conditions, is essential if the 
health of the older person in Ghana is to improve.  

It is important to note that, hypertension, diabetes 
and stroke which have dietary factors and sedentary 
lifestyle as strong associated risk factors23 were more 
prevalent among older adults in urban locations where 
these risks are known to be higher.  

The urban resident may be more aware with 
increased exposure to both print and electronic media 
and may have increased access to and utilization of 
health services compared to the rural resident. This 
difference may also be due to more urbanized lifestyles 
with increased tendency to sedentary work, easy access 
to transport and fast foods (energy dense diet) 
compared to the rural residents. Most rural Ghanaians 
are engaged in farming as the major occupation2, 24-26; a 
physically taxing activity.  

Health education and health promotion activities 
should be targeted at these risks and specific disease 
conditions in health facilities and within communities 
supported and promoted in line with the Ministry of 
Health's (MoH) Regenerative Health policy27.  The 
regenerative health policy of the MoH seeks to 
promote good eating habits, drinking adequate clean 
water, maintaining clean personal and environmental 
hygiene, regular exercises and having adequate rest27. 
Targeted promotion of this will be beneficent to the 
older population.   

This analysis again demonstrates rural-urban 
disparities in important sociodemographic and 
socioeconomic factors which have direct influence on 
the health and well being of older persons.  Educational 
levels, household incomes and possession of health 
insurance which improve financial access to health care 
and social well-being were lower among rural 
residents.  Improving health, nutrition, well-being, 
housing and living environment of older persons are 
important strategies outlined in the national aging 
policy of Ghana15. It is critical that Government's social 
intervention programmes such as the Livelihood 
empowerment against poverty (LEAP) and the national 
health insurance scheme (NHIS) be well targeted to 
identify the most vulnerable older persons especially in 
rural locations28. LEAP is the provision of stipends 
from Government to support extremely poor and 
vulnerable households in all the regions of Ghana28, 
while the NHIS aims to exempt persons 70 years and 
above from premium payments17. The targeting and 

identification of these households and older persons 
have been difficult to attain. Government departments 
and agencies in health and social services should 
coordinate their activities to streamline the targeting of 
poor households. In implementing the national aging 
policy, efforts to provide basic living skills for older 
persons (those young enough, 50-59 years to work and 
support themselves and their families) at the local 
government level should be considered. A structured 
social intervention strategy (involving home-based and 
community care) to make older persons as independent 
as possible should be pursued. 

It is indeed clear from the analysis that disparities 
in living arrangements exist. Relatively higher 
proportion of older persons live without partners (i.e. 
widowed and separated or divorced) in urban locations. 
Spousal support is pivotal to living arrangements, 
financial wellbeing and social relationships of older 
people but in divergent ways for older women and 
men29. Widowhood represents the loss of a partner of 
many years who may have been the main source of 
companionship and support as well as a primary 
confidante30, 31. Therefore, the widowed among older 
persons in both rural and urban locations may form a 
vulnerable group who should be included as 
beneficiaries of the national social intervention 
strategies indicated above. It is critical not to ignore 
urban dwelling widows during such national targeting 
of beneficiaries. 

It is important to note also that  in most developed 
and developing countries income and pension 
inequalities exist between men and women and by 
location; women have lower personal incomes than 
men in later life due mainly to smaller pensions32 with 
a direct consequence  for risk of poverty in later life. 
Older persons in rural locations may not have pensions 
at all, since most are in the informal sector.   Older men 
and women with relatively lower incomes may be 
socially disadvantaged due to their inability to perform 
expected gender-based social roles and may not attract 
social contact from family and friends33, 34. Providing 
and improving pensions for older persons are 
imperative. The implementation of the New Pensions 
Act of the Republic of Ghana35  which among others 
aim overall to diversify the  sources and  increase 
quantum of pensions will have beneficial effects on the 
health and social wellbeing of the aged in Ghana.  
Older persons outside the formal sector ought to be 
protected by other social interventions e.g. LEAP and 
NHIS. 

Limitation: The self-report of health conditions, 
such as angina, depression and hypertension, is likely 
an underestimate of prevalence rates which is a 
potential limitation for this analysis36. However, the 
WHO SAGE survey employed measures to improve 
estimates which are not presented here.  It is important 
to note that per the objective of this analysis,  
prevalence of only self- reported hypertension ( not 
measured blood pressure) in older adults were 
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considered, although SAGE Wave 1 has data on 
measured  hypertension. 
Summary: Analysis of SAGE Wave 1 data in Ghana 
demonstrates clear sex differences (women ≥50 years 
in rural and urban locations self-reported more chronic 
non-communicable diseases than men of comparable 
age) and rural-urban disparities in health risks and 
prevalence of self -reported ill-health among older 
persons in Ghana.  Educational levels, household 
incomes and possession of health insurance (which 
improves financial access to health care and social 
well-being) were lower among older persons in rural 
locations.  

As Ghana’s population ages, a general trend 
towards increase prevalence of non communicable 
diseases, and need for careful consideration of sex and 
rural-urban disparities in health risk in the older adult is 
inevitable. Preventive health programmes and 
provision of social protection (improved access to 
health care and pensions) need national attention 
through consideration of gender and location 
disparities among older adults in Ghana.  Importantly, 
SAGE can be used to further document impact and also 
as a monitoring mechanism for the 2010 National 
Aging Policy with SAGE Ghana Wave 2 planned for 
2013/14 and Wave 3 two years after this.  A stitch in 
time saves nine! 
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Abstract 

Introduction: Atrial septal defects (ASDs) are one of 
the most common types of congenital heart disease. 
Repair is often necessary to forestall the various 
complications associated with the natural history. 
Surgical repair under cardiopulmonary bypass has been 
one of the standard modes of treatment. Much of the 
data available is from the rest of the world.  There is 
not much data from the West African sub region. The 
purpose of this study is therefore to provide data from 
this sub region, guide both referring and operating 
clinicians in their decisions, and also to serve as 
comparative data for future studies. We analysed our 
institutional data to determine the age and sex 
distribution, the types of ASD and the outcome of 
surgical repair.  
Subjects and Methods: A retrospective study was done 
for all patients who had surgical repair of ASD from 
January 1992 to December 2013 in the National 
Cardiothoracic Centre. The data was analysed using 
Microsoft excel 2010 software.  
Results: There were 129 patients, 2 in the first year and 
9 in the last year of the study. There were 53 (41.0%) 
males and 76 (59.0%) females. The mean age was   

17.6 ± 14.9 years (1 – 70), The commonest age group 
was 1 – 10 years; 53 (41.0%), followed by 11 – 20 
years; 36 (27.9%). Secundum ASDs were the 
commonest, 104 (80.6%), followed by primum ASDs 
14 (10.9%), and sinus venosus ASDs 6 (4.7%). Large 
defects described as common atrium were 5 (3.9%). 
Autologous pericardium was used in repairing 125 
(96.9%) and GORETEX® patch was used in the 
remaining 4 (3.1%). Thirty-three (25.7%) cases had 
associated cardiac anomalies that needed concomitant 
surgical intervention. The commonest was cleft in the 
anterior mitral leaflet causing severe mitral 
regurgitation 12 (9.3%), followed by pulmonary 
stenosis (PS) 11 (8.5%). There was an early mortality 
of 2 (1.6%). No other significant complication was 
encountered.  
Conclusion: Surgical repair of ASDs in this sub region 
has been going on for over two decades now, with 
excellent outcomes. Patients with ASDs must be 
offered repair as soon as possible to forestall the 
serious complications that may follow unrepaired 
ASDs

 
Key Words: Atrial septal defect, surgical repair, outcome 

 
Introduction 

Atrial septal defects (ASDs) are one of the most 
common types of congenital heart disease. Though 
they commonly occur as isolated lesions, they may also 
occur as part of other major cardiovascular anomalies. 
Atrial septal defects are commonly classified according 
to their anatomic location in the interatrial septum into 
four main types. The commonest type is the ostium 
secundum ASD, comprising about 80%. The remaining 
20% comprises the ostium primum, sinus venosus and 
coronary sinus ASDs. Occasionally, when the septal 
defect is so wide that there is just a thin rim of tissue 
between the two atria, the condition is called a 
common atrium. Repair of ASDs is often necessary to 
forestall the various complications associated with it, 

like chronic flooding of the lungs leading to frequent 
chest infections, pulmonary hypertension and  

Eisenmenger’s syndrome. After the age of 2 years, 
ASDs rarely close spontaneously. The recommended 
age for repair therefore is 3 – 5 years1. Surgical repair 
under cardiopulmonary bypass has been one of the 
standard modes of treatment, with a very good 
outcome1- 4. The other modes of treatment currently are 
the minimally invasive thoracoscopic approach and the 
transcatheter percutaneous device approach. Much of 
the data available is from the rest of the world.  And 
since there is not much data on these from the West 
African sub region, we analysed our institutional data 
to determine the age and sex distribution, types of ASD 
and the outcome of surgical repair. This data covers a 
22-year period. 

 
Subjects and Methods 

We carried out a retrospective study of all the 
patients who had surgical repair of ASDs from January 
1992 to December 2013. The setting was the National 
Cardiothoracic Centre, Korle-Bu Teaching Hospital, 
Accra.  The source of the data was the theatre records 
and the patients’ case notes. The data was analysed 
using Microsoft excel 2010 software. 
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Results 
A total of 129 patients were enlisted in the study, 2 

in the first year of the study and 9 in the last year. 
There were 53 (41.0%) males and 76 (59.0%) females. 
The mean age was 17.6 ± 14.9 years (1 – 70), with a 
median of 12 years and a mode of 6 years. The 
commonest age group was 1 – 10 years; 53 (41.0%), 
followed by 11 – 20 years; 36 (27.9%). The age 
distribution is shown in Fig. 1. 

Figure 1. Age distribution of repaired ASDs 
 
Most of the ASDs were secundum type 104 

(80.6%), followed by the primum type 14 (10.9%), 
then the sinus venosus type 6 (4.7%). Large defects 
described as common atrium were 5 (3.9%). 
Autologous pericardium was used in repairing 125 
(96.9%) and GORETEX® patch was used in the 
remaining 4 (3.1%). Thirty-three (25.7%) cases had 
associated cardiac anomalies that needed concomitant 
surgical intervention. The commonest was cleft in the 
anterior mitral leaflet causing mitral regurgitation 12 
(9.3%), followed by pulmonary stenosis (PS) 11 
(8.5%), shown in Table 1. There were 2 (1.6%) early 
mortalities. No other significant complication was 
encountered. 

 
Table1. Associated cardiac conditions that needed 
concomitant surgery 

Associated 
condition 

No.  Percentage Surgery 
performed for it 

MR 20 cleft 
AML 

12 9.3% Mitral valve repair 

PS 11 8.5% RVOT Widening 
PDA 4 3.1% Ligation  
PS+PDA 2 1.6% Ligation + RVOT 

Widening 
PAPVC 2 1.6% Baffle of PVs into 

the LA 
Cor 
triatriatum 

1 0.8% Excision of the 
septating 
membrane 

Constrictive 
pericarditis 

1 0.8% Pericardiectomy  

Total  33 25.7%  
 

MR: Mitral Regurgitation. AML: Anterior Mitral 
Leaflet. PS: Pulmonary Stenosis. PAPVC: Partial 
Anomalous Pulmonary Venous Connection. RVOT: 
Right ventricular outflow tract. PV: Pulmonary vein. 
LA: Left Atrium.  
 
Discussion 

There has been a gradual increase in the number of 
patients who have had surgical repair over the years. 
There were 2 in the first year of the study, and 9 in the 
last year. This is probably due to the increase in the 
population of the nation and also due to the increased 
awareness of the referring doctors of the existence of 
such a facility. The male: female ratio was 1: 1.4, 
confirming that ASD is slightly more common in 
females1. The commonest age group was    1 – 10 
years, followed by the 11 – 20 years age group (Fig. 1).  
These two groups comprise 68.9%. The age 
distribution gradually tapers until the 61 – 70 age 
group. It is not surprising to see adults with ASDs since 
the pathophysiology is slightly more favourable than 
other congenital lesions like VSDs, for example, 
thereby allowing surgical repair even at those older 
ages. The oldest patient was 70 years old and the 
youngest was 1 year old. Both were females with 
secundum ASDs. Not surprisingly, most of the ASDs 
were the secundum type 104 (80.6%), followed by the 
primum type 14 (10.9%), and the sinus venosus type 6 
(4.7%). The common atriums were 5 (3.9%). This 
finding is very similar to other reported series in the 
literature where secundum ASDs comprise the 
majority, followed by primum, sinus venosus, and 
rarely the unroofed coronary sinus types1,2,5,6. All the 
ASDs were repaired through a median sternotomy, 
except one which was performed through a right 
anterolateral thoracotomy. They were all performed 
under cardiopulmonary bypass. Most of them 125 
(96.9%) were repaired with 0.6% glutaraldehyde 
treated autologous pericardium. The remaining 4 
(3.1%) were repaired with GORETEX® patch. This 
was when the pericardium did not look healthy or was 
inadequate due to a very large defect.  Newer methods 
of repairing ASDs such as the minimally invasive 
thoracoscopic approach4,7-12 and transcatheter 
percutaneous device closure have also been described 
recently with very good outcomes13,14. The minimally 
invasive thoracoscopic approach also requires 
cardiopulmonary bypass, but uses a much smaller 
incision. This is a 6 – 8 cm anterior thoracotomy 
incision below the right breast in the 5th or 6th 

intercostal space. It has superior cosmesis and less 
morbidity but it is technically more difficult to do. The 
transcatheter percutaneous device closure is the latest 
approach in ASD closure. It is done in the 
catheterization laboratory by the interventional 
cardiologist. It involves making a needle puncture in 
the groin to get access to the femoral vein, inserting a 
catheter through it, advancing it through the inferior 
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vena cava to the right atrium where the occluding 
device is deployed across the defect to close it. Its 
advantage is that it does not need general anaesthesia, a 
big incision, nor cardiopulmonary bypass. Its 
disadvantage is that not all ASDs can be closed safely 
through the transcatheter approach. These are 
secundum ASDs without a good septal margin, primum 
ASDs, sinus venosus ASDs and coronary sinus ASDs. 

In this study, the associated conditions that had the 
respective surgeries is shown in Table 1. The 
commonest associated lesion was a cleft in the anterior 
mitral leaflet 12 (9.3%). These were in primum ASDs. 
The second commonest associated lesion was 
pulmonary stenosis 11 (8.5%). Pulmonary stenosis as 
the commonest associated finding has been reported as 
10%1. There were 2 (1.6%) early mortalities. The first 
was in a 1½ -year old syndromic child who died intra-
operatively. The cause could not be determined. The 
other was a 6-year old child with pulmonary 
hypertension. Echocardiography estimated a 
pulmonary artery systolic pressure of 65mmHg. Right 
heart catherterisation was not done at the time. She did 
well intra-operatively but had sudden cardiac arrest on 
the 5th post-operative day, and cardiopulmonary 
resuscitation was not successful. Long term 
complications after ASD repair in adults like atrial 
fibrillation, pulmonary hypertension and heart failure 
have not been analysed in this study because of the 
limitations of this study.  
 
Limitations of the Study 

Not all of the patients’ case notes were available. 
This made it difficult to reliably estimate the medium 
and long term outcomes. 
 
Conclusion 

Surgical repair of ASDs in this sub region has 
been on-going for over two decades now, with 
excellent outcomes. Patients with ASDs must be 
offered surgical repair as soon as possible to forestall 
the serious complications that may follow unrepaired 
ASDs. 
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Abstract 

Introduction: Pre-eclampsia is a medical condition 
which develops after 20 weeks of pregnancy, where 
blood pressure is elevated to 140/90mm/Hg or more, 
with significant amounts of protein in the urine. It is a 
pre-cursor of eclampsia and leads to increased 
morbidity and mortality in the affected mother and 
fetus or baby. The only cure for pre-eclampsia involves 
delivery of the placenta. Pre-eclampsia is 
asymptomatic and difficult to predict in the first 
trimester of pregnancy. 
Methods: This was a case control study done at the 
Police Hospital in Accra, using secondary data which 
were antenatal clinic records from 1st January 2008 to 
31st December 2010. We sought to determine the 
number of deliveries complicated with   pre-eclampsia, 
the   proportion of   deliveries complicated by pre-
eclampsia, and risk factors of pre-eclampsia.  

Results: The proportion of deliveries complicated by 
pre-eclampsia was 2.5%. We found no association 
between pre-eclampsia and season of delivery, 
maternal blood group, history of previous abortions, 
maternal infections of syphilis, HIV and Hepatitis B. 
We found maternal age of 25 years and above, parity of 
one and systolic blood pressure of 130mm/Hg or more 
at booking were statistically significant predictors of 
pre-eclampsia. 
Conclusion: These three variables could be used to 
select pregnant women in the first 20 weeks of 
pregnancy for focused surveillance, and as a tool for 
selecting women for early referral for specialist care. 
We however recommend larger studies with the 
addition of lifestyle variables in further studies.

 
Key Words: Pre-eclampsia, Eclampsia, Ghana, maternal death, Pre-cursor 

 
Introduction 

Pre-eclampsia (PE) is the pre-cursor of eclampsia, 
a pregnancy-specific syndrome characterized by new-
onset hypertension and proteinuria, occurring usually 
after 20 weeks' gestation. It is associated with high 
maternal mortality and morbidity as well as risk of fetal 
perinatal death, preterm birth, and intrauterine growth 
restriction1. However it is asymptomatic and difficult to 
predict in the early stages of pregnancy. As a result, 
most cases are not detected early and are seen at health 
facilities in severe PE or eclampsia stage, which most 
of the time is difficult to treat or manage. The absence 
of screening tools makes diagnosis at an early stage of 
pregnancy in some antenatal clinic (ANC) settings 
difficult.  

Although blood pressure (BP) elevation is the 
most visible sign of the disease, it involves generalized 
damage to the maternal endothelium, kidneys, and 
liver, with the release of vaso-constrictive factors being 
secondary to the original damage. There is currently no 
known treatment for pre-eclampsia and ultimate 

treatment involves delivery of the placenta2.   
Pre-eclampsia is diagnosed when a pregnant 

woman develops high BP (two separate readings taken 
at least four   hours apart of 140/90 mm/Hg or more). 
Also, laboratory values for PE include; proteinuria of 
>300 mg/24h, urine dipstick >1+, and 
protein/creatinine ratio >0.33. A 24-hour urine protein 
analysis remains the criterion standard for proteinuria 
diagnosis. Alternatively, greater than 1+ protein on a 
dipstick analysis on a random sample is sufficient to 
make the diagnosis of proteinuria. A rise in baseline 
BP of 30mm/Hg systolic or 15mm/Hg diastolic, while 
not meeting the absolute criteria of 140/90mm/Hg is 
also considered important.  

In the United States of America, PE is believed to 
be responsible for 15% of premature deliveries4   and 
17.6% of maternal deaths5, 6. In Ghana there was an 
estimated 11,166 cases of pre-eclampsia in 20037. 
Despite its impact on maternal and child health, efforts 
to predict and prevent PE have been disappointing. 
Numerous strategies including the use of vitamin C and 
E supplementation have been shown to be of little 
benefit8.  

The Ghana Ministry of Health’s five year 
Programme of work (POW) from 2002 to 2006, of 
reducing maternal mortality ratio (MMR) from 214 to 
150 per 100,000 live births (figures based on health 
institutional data only) by 2006 was not achieved9. The 
rate of reduction in MMR is so low that Ghana is 
unlikely to achieve the Millennium Development Goal 
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5 which calls for a 75% reduction in the MMR of 1990, 
by 201510. There is the need to develop a simple, low 
cost tool to identify women who are more likely to 
develop pre-eclampsia before the 20th week of 
pregnancy. This tool could be used in rural settings, 
clinics, and maternity homes and also serve as a guide 
for early referral to prevent progression to eclampsia, 
and thus reduce maternal morbidity and mortality from 
this cause.  

Worldwide, approximately five to eight percent of 
pregnancies (over 6.6 million women) are affected by 
PE every year11. Over 90% of these occur in 
developing countries. In 2008, there were 953 
institutional maternal deaths in Ghana, with 168 of 
these deaths due to eclampsia12. Since PE resolves 
postpartum, premature delivery of the baby may be 
essential to safeguard the mother's life. Up to a third of 
infants born of pre-eclamptic pregnancies are affected 
by intrauterine growth restriction13.  

Consequently, many of the infants born of pre-
eclamptic pregnancies require costly support in special 
care baby units. The burden of pre-eclampsia on health 
care resources is therefore substantial.  

As PE remains a serious and poorly understood 
complication of pregnancy, there is the need to identify 
epidemiological and clinical risk factors to predict it 
before it threatens the survival of both mother and 
fetus. The study of risk factors and the underlying 
evidence base can be used to assess risk of pre-
eclampsia at antenatal booking14.   
 
Objectives  

Our study objectives were: 
 To determine the number of pre-eclampsia 

cases,  
 To determine the proportion of deliveries 

complicated by pre-eclampsia, 
 To determine risk factors of pre-eclampsia 

among pregnant women delivering at the 
Police Hospital  

 
Methods 
Study area 

This study was conducted at the Police Hospital 
situated at Cantonments in the La Dade Kotopon 
Municipal Area in Accra in 2011.  The Police Hospital 
was established for Police personnel and their 
dependents in 1976.  However, since 1980, it has 
opened its doors to civilians as well and currently over 
80% of out-patient attendees are civilians. In 2009, 
there were 1,638 deliveries. The following year 
however, there was a marginal decline of deliveries to 
1,535. The department of Obstetrics and Gynaecology 
is headed by an experienced Consultant. Consistently, 
eclampsia has been one of the leading causes of 
maternal mortality in the hospital. 
 
 

Study design 
This was an unmatched case - control study, with 

the use of secondary data extracted from ANC cards 
and other available medical records to determine 
possible predictors of pre-eclampsia before the 20th 
week of pregnancy, with independent variables at the 
first visit or booking at the ANC. 
Study population 

The study population was pregnant women that 
delivered at the Police Hospital, from 1st January 2008 
to 31st December, 2010.   
Cases 

A case was a pregnant woman with PE that 
delivered at the Police Hospital in Accra, from 1st 

January 2008 to 31st December 2010, irrespective of 
disease progression or outcome. 
Controls 

A control was a pregnant woman without PE that 
delivered at the Police Hospital, from 1st January 2008 
to 31st December 2010. 
Exclusion criteria 

Pregnant woman that delivered with pre-existing 
hypertension, diabetes, renal disease, or previous 
history of PE were excluded from the study. Any 
pregnant woman, presenting at first visit at the ANC 
after the 20th week of gestation was also excluded from 
the study. Some controls were found to be having BPs 
higher than 130/90 on their first visit. However they 
were subsequently found not to be hypertensive. They 
were therefore not excluded from the study. 
Sample size and sampling procedure 

The sample size for the study was 200, with 100 
cases and 100 controls. We used the Fleiss equation for 
analytic studies to calculate the sample size. 
Selection of cases and controls 

We found 115 women that delivered with 
complications of PE over the three year period, out of 
which 103 fit our case definition. 100 of the 103 were 
selected as cases by simple random sampling. In 
selecting the controls, a total number of 4,637 records 
arranged according to their dates of first ANC 
attendance for the three year period was obtained. This 
number was divided by 100, which was the sample size 
of controls. Every 46th record was thus selected to be 
part of the study. The selection of the first ANC card 
was done by cutting 46 identical pieces of paper, and 
then numbering them from 1 to 46. They were then 
folded identically and put in a bowl and thoroughly 
mixed. A blindfolded assistant picked the first piece of 
paper with the number 13 written on it. We therefore 
started picking the controls from the 13th record and 
picked the rest at intervals of 46. This was repeated till 
the 100 controls were retrieved.  
Data capture and analysis  

Data entry sheets were used to capture data from 
the ANC attendance cards and folders of patients. 
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 Where necessary, medical officers involved in 
management were consulted for clarifications. Quality 
control checks were performed for completeness, 
internal consistency and accuracy of data collected. 
Univariate analysis was done by running frequencies, 
percentages, and means. Bivariate analysis was 
performed with the use of odds ratio to compare 
categorical variables. Student’s t-test was used for 
quantitative variables. Multivariate analysis involved 
the use of binary logistic regression to show the 
relationship between binary dependent and independent 
variables. Data was analyzed with Epi info version 
3.5.2 and SPSS version 17. 
 
Results 

The number of deliveries complicated by pre-
eclampsia for the study period was 115, with total 
number of deliveries being 4,637. The proportion of 
pre-eclampsia cases to total deliveries was 2.5%, over 
the three - year period. The breakdown per year is 
shown in Table 1. 

 
Table 1:   Pre-eclampsia cases from   2008 to 2010. 

Year Number of 
mothers 
with pre-
eclampsia 

Number 
of 

deliveries 

Proportion  
of pre-

eclampsia/delive
ries 

2008 29 1488 0.020 (2%) 
2009 35 1614 0.021 (2.1%) 
2010 51 1535 0.033 (3.3%) 
Total 115 4637 0.025 (2.5%) 

 
As shown in Table 2, most of the cases (38%) were in 
the 25 to 29 age group. Among the controls however, 
majority were in the 30 to 34 age group (33%). 
 
Table 2: Distribution of cases and controls by age 
groups 

Age 
group  
(years) 

Frequency Percent 

Case 
N=100 

Control 
N=100 

Case 
N=100 

Control 
N=100 

<15 0 2 0 2 

15-19 3 4 3 4 

20-24 9 21 9 21 

25-29 38 26 38 26 

30-34 30 33 30 33 

35-39 14 9 14 9 

40-44 6 5 6 5 

 
The minimum and maximum ages among the 

cases and controls were 19 and 42, and 13 and 39 
respectively. The mean age of the cases were 29.5 ± 
5.2, and 29.8 ± 5.3 for the controls respectively. The 
difference between the mean of the ages was however 
not statistically significant (p > 0.05).   

Majority were Christians (85%) with the rest being 
Muslims, whilst most of the mothers (97%) were   
married. A total of 186 (93%) records had values for 
blood group. Majority of the mothers 88 (47.3%) were 
of blood group O,  blood group B were 50 (26.9%), 
blood group A were 43(23.1%), and  blood group AB 
were 5 (2.7%), as shown in Figure 1. 

 

 

Figure 1: Shows maternal blood groups of mothers for 
both cases and controls 

The minimum and maximum systolic blood 
pressure (SBP) values among cases were 85 and 190 
mmHg. The mean Systolic BP (SBP), of cases and 
controls were 123.5 ±18.9 and 112.1 ± 10.8 
respectively. The mean SBP was significantly higher 
among the cases (p < 0.001). The minimum and 
maximum diastolic blood pressures (DBP) among 
cases were 50 and 130, and among controls were 50 
and 100 respectively. The mean DBP among cases and 
controls were 78.8 ± 15.7 and 68.5 ± 8.9. Cases were 
found to show significantly higher DBP than controls 
(p < 0.001). 
Mean number of previous deliveries for the cases and 
controls were 1.1 ± 1.0 and   1.0 ± 0.9 respectively and 
showed no statistically significant difference (p> 0.05). 
Mean number of previous pregnancies for cases and 
controls were 2.5 ± 1.4 and 2.3 ± 1.1 respectively and 
also showed no statistically significant difference 
(p>0.05). Twenty four percent of cases had a previous 
history of abortions, as against 11% of controls. 
Previous history of abortions appeared to be associated 
with an increased risk of PE. This finding was 
statistically significant (OR 2.56, 95% CI 1.18-5.55, 
p=0.0246). Eighty-nine percent of cases were 25 years 
or above as compared to 77% of controls. Maternal age 
of 25 years and above appeared to increase the risk of 
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PE. This finding was also statistically significant (OR 
2.42, 95% CI 1.11-5.28, p<0.05). Being married was 
not associated with PE (OR 3.12, 95% CI0.62-15.89, 
p>0.05). A parity of 1 appeared to be protective against 
PE (OR 0.5 95% CI 0.27-0.91 p<0.05). Forty-two 
percent of cases were nulliparous as compared to 28% 
of controls.  Nulliparity appeared to increase the risk of  

pre-eclampsia, though this finding was not statistically 
significant (OR 1.86, 95% CI 1.03-3.35 p> 0.05). 

Fifty one percent of cases and 55% of controls 
delivered in the wet season. There were no significant 
difference between the cases and controls concerning   
season of delivery (OR 0.85, 95%CI 0.49-1.48, 
p>0.05).  
 

Table 3:  Risk factors of pre-eclampsia 
 

Parameter Cases 

           

Controls 

  

Odds ratio 

(OR) 

Confidence 
interval (CI) 

P value 

Number % Number % 

Sickling 
positive 
Sickling 
negative 

13 
 
87 

13 
 
87 

19 
 
79 

19 
 
79 

0.64 0.29-1.37 0.2470 

Rhesus 
positive 
Rhesus 
negative 

85 
 
15 

85 
 
15 

80 
 
20 

80 
 
20 

1.42 0.68-2.96 0.3509 

Hep B 
Positive 
Hep B 
negative 

3 
 
97 

3 
 
97 

6 
 
94 

 6 
 
94 

0.5 0.12-2.06 04983 

Syphilis 
reactive 
No syphilis 

 1 
 
99 

1 
 
99 

 0 
 
100 

 0 
 
100 

- - - 

HIV pos 
HIV neg 

 1 
99 

1 
99 

 0 
100 

 0 
100 

- - - 

Systolic 
BP≥130 
Systolic  
BP<130 

44 
 
56 

44 
 
56 

11 
 
89 

11 
 
89 

6.38 3.03-13.33 <0.0001 

Diastolic 
BP≥90 
Diastolic  
BP<90 

55 
 
45 

55 
 
45 

27 
 
73 

27 
 
73 

3.31 1.83-5.97 <0.0001 

We found no statistically significant association 
between maternal blood group and pre-eclampsia.  
At the beginning of the study those with previous 
history of hypertension were excluded. However some 
records were found with high booking blood pressures 
but subsequent BP checks proved they were not 
hypertensive and were not medicated for that. Such 
records were included in the study. 

As seen in Table 3, SBP of 130mm/Hg or more 
increased the risk of PE (OR 6.38 95% CI 3.03-13.33 p 
<0.0001), as a DBP of   90mm/Hg or more (OR 3.31, 
95% CI 1.83-5.97 p< 0.0001). These findings were 
statistically significant.  

 

Thirteen percent of cases were sickling positive, as 
compared with 19% of controls.  

Positive sickling status appeared to be protective 
but this was not statistically significant (OR 0.64, 95% 
CI 0.29-1.37, p>0.05). Rhesus positive state appeared 
to be associated with PE, but this was not statistically 
significant (OR 1.42, 95% CI 0.68-2.96, p>0.05). 
There was no statistically significant association 
between PE and maternal infections of hepatitis B, 
syphilis and HIV. 

A multivariate model was constructed for variables 
that showed a statistically significant association with 
PE in the univariate analysis.  
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Table 4:  Multivariate analysis of significant variables 
 

Variable B S.E Wald OR P 
value 

95% 
CI 

Age 0.895  0.434  4.265  2.448  0.039 1.047
-

5.726 
Previous 
abortions 

0.813  0.435  3.496  2.255  0.062 .961-
5.290 

Systolic 
BP 

1.264  0.537  5.545  3.540  0.019 1.236
-

10.14 
Diastolic 
BP 

0.762  0.604  1.590  2.142  0.207 0.656
-

7.000 
Parity  -

0.777 
0.347  5.009  0.460  0.025 0.233

-
0.908 

 
These variables were maternal age, previous 

abortions, parity, SBP and DBP. The results of the 
multivariate analysis are presented in table 4. Out of 
the five variables, only three were found to be 
significant. These were maternal age, parity, and 
systolic blood pressure. 
 
Discussions 

We   set out to determine possible predictors of 
pre-eclampsia before clinical manifestation, which is 
before the 20th week of pregnancy, with information on 
the antenatal cards of pregnant women at the first 
antenatal visit. This first visit must have taken place   
before the 20th week of pregnancy to be included in the 
study. 

We found the proportion of deliveries complicated 
by pre-eclampsia for the three year period was 2.5%. 
This figure falls within the range of 1.5 to 4.2% found 
elsewhere15, 16, 17, 18. Our finding however contrasted 
with a study done at the Korle - Bu Teaching 
Hospital19, which reported prevalence of pre-eclampsia 
to be 7.03%. This is not surprising, since the Korle-Bu 
Teaching Hospital is the largest referral center in 
Ghana with complicated cases referred to it. Though 
several studies had sought to establish a link between 
maternal infection and pre-eclampsia with inconsistent 
results20, 21 we found no association of pre-eclampsia 
and maternal infection with HIV, Hepatitis B virus, and 
syphilis. We found no significant association between 
pre-eclampsia and season of delivery. This finding is 
consistent with earlier studies in Iran22. Our finding 
however contrasts with other findings from South 
Africa23 which reported that pre-eclampsia occurs more 
frequently in winter and Nigeria24, where it peaked in 
the rainy season.  

Again we found no statistically significant 
association between maternal blood group and pre-
eclampsia. This finding is in agreement with a study in 
the United Kingdom25 but however contrasts with a 

population based study in Finland26 that found that 
Blood group AB was associated with an increase in the 
risk for pre-eclampsia. We found that previous history 
of abortion was 2.6 times more likely to be associated 
with pre-eclampsia.  This was not sustained in the 
multivariate analysis. Such associations were however 
found in other studies27, 8. Maternal age of 25 and 
above was associated with increased risk of pre-
eclampsia in our study which was confirmed in 
multivariate analysis. Other studies did not show this 
association14, 29. We found no statistically significant 
association between PE and nulliparity which is in 
disagreement with other studies which found 
nulliparity to be significantly associated with increased 
risk of PE14.  

In our study, first booking systolic BP of 130 
mm/Hg or more significantly increased the risk of pre-
eclampsia. This was sustained in multivariate analysis. 
This finding is in disagreement with a study that 
reported that a raised diastolic BP at booking increased 
the risk of pre-eclampsia14.   

 
Limitations of the study 

Since there was no qualitative arm of this study, 
mothers were neither examined nor interviewed so we 
could not study the effect of lifestyle variables on pre-
eclampsia. Since this study was done in only one health 
facility with a relatively small sample size, the findings 
may not therefore be extrapolated on the general 
population. Male partner’s variables could also not be 
assessed since these were not available on the records.  
 
Conclusion 

We analyzed data from the ANC of the Police 
hospital from 1st January 2008 to 31st December 2010, 
with the objective to determine the number of pre-
eclampsia cases, the   proportion of   deliveries 
complicated by pre-eclampsia, and risk factors of pre-
eclampsia.  

The total number of deliveries for the period was 
4,637 and the number of deliveries complicated by 
preeclampsia was 115. The proportion of deliveries 
complicated by PE was 2.5%.   

We found in multivariate analysis that, maternal 
age of 25 years and above, previous parity of one, and 
systolic blood pressure of 130 mm/Hg or more at 
booking were   statistically significant predictors of 
pre-eclampsia.  

 
Recommendations 

These findings of this study could be used to 
predict pre-eclampsia among pregnant women at first 
antenatal clinic attendance. This will enable the 
selection of these pregnant women for focused 
surveillance of pre-eclampsia and therefore lead to 
early detection and management to prevent adverse 
outcomes.  
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We recommend further studies should have a 
qualitative component and involve a larger sample size, 
preferably from more health facilities. 
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Abstract 

Background: Chronic kidney disease (CKD) is 
manifested by irreversible worsening renal function 
and is associated with proteinuria and hyperuricaemia. 
Objective: To determine the prevalence of CKD, 
hyperuricaemia and proteinuria and explore the 
relationship between CKD, hyperuricaemia and 
proteinuria among outpatients in Banjul, The Gambia. 
Design: Prospective cross-sectional study 
Setting: Outpatient clinics of Edward Francis Small 
Teaching Hospital and Medical Research Council 
Laboratories in Banjul. 
Methods: Two hundred and eight consecutive patients 
with hypertension on treatment and 108 non-
hypertensive patients aged over 25years were enrolled. 
A questionnaire was filled and anthropometric 
measurements were taken. An oral glucose tolerance 
test was done. Serum uric acid and creatinine were 
determined from venous blood samples and proteinuria 
was determined by urine dipsticks. The estimated 
glomerular filtration rate (GFR) was calculated using 

the Cockcroft and Gault equation. CKD was defined 
and classified by The National Kidney Foundation’s 
Kidney Diseases Outcomes Quality Initiative 
guidelines. 
Results: The results of 300 participants were included 
in this analysis. The prevalence of hyperuricaemia was 
36%, proteinuria 25% and CKD 41% (10.7% of 
participants had Stage 1, 6.7% Stage 2, 21.7% Stage 3, 
1.3% Stage 4 and 0.3% Stage 5). The mean uric acid 
was 0.33 (0.13) mmol/L, mean creatinine 88.1 (54.1) 
μmol/L and mean GFR was 103.2 (80.2) ml/min/1.73 
m2 .There was a strong and significant association 
between hyperuricaemia, proteinuria and CKD among 
these participants before and even after controlling for 
age, sex, hypertension and diabetes mellitus. 
Conclusion: The prevalence of CKD, hyperuricaemia 
and proteinuria in patients attending clinics in Banjul 
was high. There was a strong and significant 
association between CKD, hyperuricaemia and 
proteinuria. 

 
Key Words: Systemic Hypertension, Chronic Kidney Disease, Renal Failure, Hyperuricaemia, Proteinuria 

 
Introduction 

Chronic kidney disease (CKD) is one of the major 
causes of mortality and morbidity in the developing as 
well as the developed world1-4. The incidence and 
prevalence of CKD is on the increase and this is 
especially as a result of the epidemic of hypertension 
and type II diabetes mellitus (DM) which is occurring 
worldwide and is consequently fueling this increase5,6. 
There is therefore the need for increased screening and 
early detection of renal disease generally but especially 
among hypertensive and DM patients. This is 
especially crucial in sub-Saharan Africa where there 
are very few facilities for treatment of CKD and 
treatment costs are prohibitive7,8. The current 
guidelines recommend screening for CKD using the 
estimated glomerular filtration rate (GFR) after 

determining serum creatinine levels9. 
CKD is defined as irreversible, substantial and 

long-standing loss of renal function. Albuminuria 
defined as urine albumin-creatinine ratio ≥30 mg/g, is a 
diagnostic component of CKD10. This is particularly in 
diabetic nephropathy which in the incipient phase is 
characterised by microalbuminuria (30-300 mg/day) 
and is followed by the phase of overt proteinuria (>300 
mg/day). In DM patients, microalbuminuria is now 
known as the earliest marker of diabetic nephropathy 
and is currently the recommended screening test11. In 
hypertensive patients with and without DM, 
microalbuminuria is a risk factor for hypertensive 
target end organ damage including kidney disease and 
is associated with progression to end-stage renal 
disease12. Microalbuminuria is also a marker of 
increased risk for the development of hypertension in 
normotensives13. CKD is thus associated with 
proteinuria and examining urine for protein is 
important in screening for CKD. 

Hyperuricaemia is associated with confirmed risk 
factors for CKD such as DM, hypertension and 
metabolic syndrome14. Severe renal failure of any 
aetiology may be associated with hyperuricaemia and 
may in the rare instance result in gout. In certain 
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instances the severe renal failure is the cause of the 
hyperuricaemia while the reverse is also true in other 
instances. There are some studies which have shown an 
association between hyperuricaemia and CKD while 
others have demonstrated otherwise. Wang et al found 
hyperuricaemia to be a risk factor for CKD in a cohort 
study involving 94,422 Taiwanese participants14. In 
another Taiwanese study See et al found only a weak 
association between hyperuricaemia and renal function 
while hyperuricaemia was strongly associated with 
metabolic syndrome15. The prevalence of gout has been 
shown to increase with progressing stages of CKD in 
the US population from National Health and Nutrition 
Examination Surveys data16. 

There are very few published studies on renal 
function, CKD, uric acid and urine protein in The 
Gambia. From a 1996-97 community study conducted 
in Banjul and Farafenni, van der Sande et al reported 
mean uric acid and creatinine as well as prevalence of 
high creatinine and uric acid as part of various 
reports17-19. Recently de la Cruz and others have 
reported on 69 terminal CKD patients they screened for 
haemodialysis in Banjul. Mean creatinine for these 
patients was 1425.6 (366.1) μmol/L and 13% had 
proteinuria. 

As part of our study to determine the relationship 
between left ventricular hypertrophy and insulin 
resistance, we determined creatinine, uric acid and 
urine protein in hypertensive and non-hypertensive 
Gambians who were seen at outpatient clinics20,21. Our 
main objective for this current study was to determine 
the prevalence of CKD, hyperuricaemia and proteinuria 
and also explore the relationship between CKD, 
hyperuricaemia and proteinuria among patients 
attending outpatient clinics in Banjul, The Gambia. 
 
Materials and Methods 
This was a prospective cross sectional study conducted 
from January to May 2000. The participants were 
recruited from the Edward Francis Small Teaching 
Hospital (EFSTH), Banjul and Medical Research 
Council (MRC) Laboratories, Fajara, The Gambia. 
Patients with systemic hypertension who were seen at 
the hypertension clinic of EFSTH were consecutively 
recruited into the study. At the Gate Clinic of the MRC 
Laboratories, patients who reported with minor 
infectious diseases who had no cardiovascular disease 
or DM who in addition did not have hypertension were 
recruited as the non-hypertensives. The exclusion 
criteria for this study were severe inter-current 
illnesses, systemic or metabolic diseases, 
cardiovascular disease (excluding hypertension) or 
labile hypertension and morbid obesity (BMI > 35 kg / 
m2). Known cases of DM were excluded from the study 
but those who were diagnosed after undergoing an oral 
glucose tolerance test (OGTT) were included. 

A field worker administered a questionnaire using 
the appropriate local language and this was followed 

by a physical examination undertaken by one 
physician. The weight of participants wearing light 
clothes and without footwear was measured using an 
electric scale (Secca r 770, CMS London). Height was 
measured to the nearest 0.5 cm after participants have 
removed their footwear and head gear or cap using 
standardised stadiometers. A plastic tape measure was 
used to record hip and waist circumferences to the 
nearest 0.5 cm. The blood pressure was measured on 
the left arm using a digital blood pressure machine 
(Omron r HOM – 705 CP, Japan). Three readings were 
taken and the mean of the later two readings was used 
in the analysis22. 

The participants after recruitment reported back 
the following morning after an overnight fast for urine 
examination, blood sampling, electrocardiogram and 
echocardiogram. The patient first collected about 10 to 
20mls of urine in a sterile wide-necked leak proof urine 
specimen container. This was immediately tested for 
urine protein with Albustix urine dipsticks (Bayer AG, 
Germany). The results were read and recorded as no 
proteinuria, 1+ proteinuria, 2+ proteinuria or 3+ 
proteinuria. Venous blood samples were then collected 
and analysed for uric acid and creatinine at the MRC 
Biochemistry Laboratory using a centrifugal 
biochemical analyzer (Cobas Fara, Roche, UK). 
Afterwards an OGTT was performed utilising 75g 
anhydrous glucose in 300 - 350 ml of water. The 
glucose levels on a fasting, 30 min and 120 min 
samples were determined immediately upon taking the 
samples using a Haemocue analyser (Haemocue AB, 
Sweden). The complete results of the OGTT is in the 
process of being reported in another article but the 
results were used in classifying the participants into 
those with and without DM. 

The following definitions were adopted for this 
study. Hypertension was defined as systolic blood 
pressure  140 and / or diastolic blood pressure   
90.mmHg in subjects who are not taking 
antihypertensive medication23. Overall Obesity was 
defined as Body Mass Index (BMI) 30 kg / m2 while 
Central Obesity or High Waist Hip Ratio (WHR) was 
defined as WHR > 0.9 for males and > 0.8 for 
females24. And DM was defined as fasting venous 
plasma glucose (FPG)  7.0 mmol/L and or 2h post 
glucose capillary whole blood  11.1 mmol/L25,26. 
Hyperuricaemia was defined as uric acid level  0.36 
mmol/L in females and  0.42 mmol/L for males27. 
Proteinuria was defined as any proteinuria on urine 
dipstick and this included 1+ proteinuria, 2+ 
proteinuria and 3+ proteinuria. 

The estimated glomerular filtration rate (GFR) was 
calculated using the Cockcroft and Gault equation; 
GFR (ml/min/1.73 m2) = 1.23 (140 - age) x weight (kg) 
/ Plasma creatinine (μmol/l) for males and GFR 
(ml/min/1.73 m2) = 1.04 (140 - age) x weight (kg) 
/Plasma creatinine (μmol/l) for females28. The National 
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Kidney Foundation’s Kidney Diseases Outcomes 
Quality Initiative (NKF KDOQI) guidelines were used 
in defining and classifying CKD. This classification is 
based on GFR and the presence or absence of kidney 
damage. The reduced GFR and or kidney damage must 
be present for more than 90 days to establish 
chronicity. In the absence of past data on GFR or 
markers of kidney damage, chronicity is inferred from 
clinical presumption of kidney disease for more than 3 
months. Based on this assumption CKD was classified 
into Stage 1 GFR > 90 ml/min/1.73 m2 and 
albuminuria, Stage 2 GFR 60 - 89 ml/min/1.73 m2 and 
albuminuria, Stage 3 GFR 30 - 59 ml/min/1.73 m2, 
Stage 4  GFR 15 - 29 ml/min/1.73 m2 and Stage 5 GFR 
< 15 ml/min/1.73 m2 29. 

The data was analysed using Stata version 8.0 
statistical package and Microsoft Excel 2007. The 
mean and standard deviation were calculated for 
continuous variables, and were compared using the 
Student t-test. Percentages were calculated for discrete 
variables and these were compared using Pearson Chi-
square test. The participants were classified further into 
normotensives with and without DM and hypertensives 
with and without DM and these four subgroups were 
captioned as the clinical group. CKD was classified 
into stage1 to stage 5 and proteinuria into four 
subgroups (Group 0 – No proteinuria, Group 1 – 1+ 
proteinuria, Group 2 – 2+ proteinuria and Group 3 – 3+ 
proteinuria). One-way analysis of variance was used in 
the analysis of the continuous variables in the different 
subgroups of the clinical group, CKD and proteinuria. 
The results of FPG, GFR and creatinine were not 
normally distributed so a logarithmic transformation 
was done and this was used in all further analysis using 
univariate and multivariate linear and logistic 
regression. For the purpose of logistic regression 
analysis proteinuria was reclassified into two 
subgroups, no proteinuria and any proteinuria. P-values 
of less than 0.05 were taken as statistically significant. 

The study was approved by The Gambia 
Government / MRC Ethical Committee. All the 
participants gave a formal consent by signing or thumb 
printing an informed consent form after careful 
consideration and explanation. 

 
Results 

From outpatient clinics 208 consecutive patients 
(138 females) with systemic hypertension on treatment 
and 108 non-hypertensive patients (69 females) were 
enrolled for our initial study20,21 but only 300 (194 
hypertension, 198 females) of these patients were 
included in this analysis. Ten participants had no 
results for both creatinine and uric acid while 6 had no 
urine protein results and were therefore excluded from 
the analysis. The mean (± standard deviation (sd)) age 
of the participants was 53.5 (12.0) years. Table 1 show 
the characteristics of hypertension and normotensive 
patients.  

Table 1: The clinical characteristics of the 
participants 
 Hyper-

tension 
(n=194) 

Normal 
(n=106) 

All 
(n=300) 

P 

Parameter     
 Number 

(%) 
Number 
(%) 

Number 
(%) 

 

Sex     
Male 63 (32.5) 39 (36.8) 102 

(34.0) 
0.45 

Female 131 
(67.5) 

67 (63.2) 198 
(66.0) 

0.45 

Age range 
(years) 

27 – 85 30 – 80 27 - 85  

BMI  30 60 (30.9) 18 (17.0) 78 (26.0) < 0.01 
High 
WHR 

153 
(78.9) 

62 (58.5) 215 
(71.7) 

< 0.001 

DM 35 (18.0) 8 (7.6) 43 (14.3) 0.01 
     
 Mean±sd Mean±sd Mean±sd  
Age 
(years) 

55.2 
(11.6) 

50.5 
(12.1) 

53.5 
(12.0) 

< 0.01 

Weight 
(kg) 

73.5 
(16.2) 

66.3 
(13.3) 

71.0 
(15.6) 

< 0.001 

Height 
(m) 

1.64 
(0.08) 

1.65 
(0.09) 

1.64 
(0.08) 

0.44 

BMI 
(kg/m2) 

27.5 
(6.2) 

24.6 
(5.4) 

26.5 
(6.1) 

< 0.001 

Waist 
circum-
ference 
(cm) 

95.4 
(12.5) 

87.8 
(11.9) 

92.7 
(12.8) 

< 
0.0001 

Hip 
circum-
ference 
(cm) 

106.9 
(12.8) 

103.2 
(12.0) 

105.6 
(12.6) 

0.02 

Waist-Hip 
ratio  

0.89 
(0.06) 

0.85 
(0.07) 

0.88 
(0.06) 

< 
0.0001 

SBP 
(mmHg) 

147.9 
(27.1) 

115.9 
(13.1) 

136.6 
(27.7) 

< 
0.0001 

DBP 
(mmHg) 

88.8 
(13.5) 

72.0 
(8.4) 

82.9 
(14.4) 

< 
0.0001 

 
They were similar in the proportion of males and 

females but there were significant differences in all the 
other parameters with the hypertension patients having 
significantly higher values. Mean FPG was 5.7 (2.4) 
mmol/L, mean uric acid 0.33 (0.13) mmol/L, mean 
creatinine 88.1 (54.1) μmol/L and mean GFR was 
103.2 (80.2) ml/min/1.73 m2 (Table 2). Mean FPG was 
similar in the normal and hypertension groups while it 
was significantly higher in the DM and DM - 
hypertension groups. There were significant 
differences in the mean uric acid in the different 
clinical groups, the highest in the DM - hypertension 
group and the lowest in the normal group. The 
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differences in creatinine and GFR in the clinical groups 
were not statistically significant. 

Table 3 shows the GFR group of participants by 
the degree of proteinuria. There were no significant 
differences in the various GFR groups except the 30 – 
59 ml/min/1.73 m2 which included the only 2 
participants with proteinuria of 3+. In the GFR group 
of > 90 ml/min/1.73 m2, there were 28 participants with 
proteinuria of 1+ and 4 participants with 2+ and these 
32 (10.7%) were classified as CKD stage 1 while in the 
60 – 89 ml/min/1.73 m2 group there were 16 
participants with proteinuria 1+ and 4 with 2+ (20 
(6.7%)) who were classified as CKD stage 2. Sixty five 
(21.7%) participants were classified as CKD stage 3, 4 
(1.3%) as CKD stage 4 and 1 (0.3%) as CKD stage 5. 
Overall 122 (40.7%) of the study population had CKD. 
One hundred and seven (35.7%) of participants had 
hyperuricaemia and 76 (25.3%) had some degree of 
proteinuria. Table 4 shows that the patients with 
hypertension with and without DM had significantly 
higher prevalence of hyperuricaemia. There were no 
significant differences in the prevalence of CKD in the 
different clinical groups while proteinuria was 
significantly common in the hypertension and DM - 
hypertension groups. The 4 participants with stage 4 
and the single participant with stage 5 CKD were all 
hypertension patients. From Table 5 there were several 
significant associations between the various variables.  
The clinical group was significantly associated with 
hyperuricaemia, uric acid and proteinuria but not with 
CKD, creatinine and GFR.  

Hyperuricaemia was significantly associated with 
CKD, creatinine and GFR but not with proteinuria. 
CKD was associated with proteinuria and uric acid 
while proteinuria was significantly associated with uric 
acid and creatinine but not with GFR. 

The results from the univariate linear regression 
analysis (Table 6) were similar but not identical to the 
results from Table 5. There were significant association 
between uric acid and proteinuria, log of creatinine and 
log of GFR. Log of creatinine and log of GFR were 
both significantly associated with proteinuria, 
hyperuricaemia and uric acid. All these associations 
were still significant after controlling for age, sex, 
hypertension and DM in multivariate analysis (Table 
7). Table 8 shows the results of univariate logistic 
regression analysis with proteinuria and 
hyperuricaemia as the outcome variables. Proteinuria 
was significantly associated with uric acid, log of 
creatinine and log of GFR but the relationship with 
hyperuricaemia was not up to statistical significance. 
There were significant association between 
hyperuricaemia and log of creatinine and log of GFR 
but the association with proteinuria was not statistically 
significant. After controlling for age, sex, hypertension 
and DM, the association between proteinuria and both 
uric acid and hyperuricaemia were not significant. The 
association between proteinuria and log of creatinine 
and log of GFR on one hand and the association 
between hyperuricaemia and log of creatinine and log 
of GFR on the other hand were both significant in 
multivariate analysis. 

 

Table 2: Mean FPG, uric acid, creatinine and GFR by clinical group 

 Normal 
(n=98) 

DM (n=8) Hypertension 
(n=159) 

DM-Hypertension 
(n=35) 

All (n=300) P 

FPG (mmol/L) 5.1 (0.6) 12.4 (9.4) 5.2 (0.7) 8.0 (3.3) 5.7 (2.4) < 0.0001 
Uric Acid 
(mmol/L) 

0.29 (0.09) 0.35 (0.16) 0.35 (0.13) 0.39 (0.18) 0.33 (0.13) < 0.001 

Creatinine 
(μmol/L) 

80.4 (19.6) 89.9 (22.4) 92.3 (64.1) 90.5 (72.3) 88.1 (54.1) 0.39 

GFR 
(ml/min/1.73 
m2) 

90.4 (32.1) 86.0 (31.5) 107.3 (99.7) 124.6 (78.0) 103.2 (80.2) 0.12 

Table 3: GFR group by proteinuria 

       Proteinuria 
GFR  
 

0 (n=224) 1+ (n=62) 2+ (n=12) 3+ (n=2) All (n=300) P 

> 90 116 (51.8) 28 (45.2) 4 (33.3) 0 (0) 148 (49.3) 0.25 
60 - 89 62 (27.7) 16 (25.8) 4 (33.3) 0 (0) 82 (27.3) 0.79 
30 - 59 44 (19.6) 15 (24.2) 4 (33.3) 2 (100.0) 65 (21.7) 0.03 
15 - 29 2 (0.9) 2 (3.2) 0 (0) 0 (0) 4 (1.3) 0.53 
< 15 0 (0) 1 (1.6) 0 (0) 0 (0) 1 (0.3) 0.28 
 
 

76



September 2015  Vol. 4, No. 2  Postgraduate Medical Journal of Ghana 

 

Table 4: Prevalence of hyperuricaemia, CKD and proteinuria by clinical group 
 
 Normal 

(n=98) 
DM 
(n=8) 

Hypertension 
(n=159) 

DM+ 
Hypertension 
(n=35) 

All (n=300) P 

Hyperuricaemia 14 (14.3) 3 (37.5) 74 (46.5) 16 (45.7) 107 (35.7) < 0.001 
CKD       
Stage 1 4 (4.1) 0 (0.0) 20 (12.6) 8 (22.9) 32 (10.7) 0.10 
Stage 2 5 (5.1) 0 (0.0) 11 (6.9) 4 (11.4) 20 (6.7) 0.52 
Stage 3 17 (17.4) 3 (37.5) 39 (24.5) 6 (17.1) 65 (21.7) 0.33 
Stage 4 0 (0) 0 (0) 3 (1.9) 1 (2.9) 4 (1.3) 0.49 
Stage 5 0 (0) 0 (0) 1 (0.6) 0 (0) 1 (0.3) 0.83 
All Stages 26 (26.5) 3 (37.5) 74 (46.5) 19 (54.3) 122 (40.7) < 0.01 
Proteinuria       
0 87 (88.8) 8 (100) 110 (69.2) 19 (54.3) 224 (74.7) < 0.0001 
1 9 (9.2) 0 (0) 40 (25.2) 13 (37.1) 62 (20.7) < 0.001 
2 2 (2.0) 0 (0) 7 (4.4) 3 (8.6) 12 (4.0) 0.35 
3 0 (0) 0 (0) 2 (1.3) 0 (0) 2 (0.7) 0.62 
 
 
Table 5: The association between clinical group, hyperuricaemia, CKD and proteinuria and various variables 
 
 Clinical Group Hyperuricaemia CKD Proteinuria 
 P P P P 
Sex 0.24 ( 2) 0.88 ( 2) < 0.001 ( 2) 0.39 ( 2) 
BMI  30 0.02 ( 2) 0.30 ( 2) 0.03 ( 2) 0.49 ( 2) 
High WHR < 0.01 ( 2) 0.86 ( 2) < 0.01 ( 2) 0.35 ( 2) 
Hypertension N/A < 0.001 ( 2) < 0.01 ( 2) < 0.001 ( 2) 
DM N/A 0.21 ( 2) 0.42 ( 2) 0.20 ( 2) 
Clinical group N/A < 0.001 ( 2) 0.07 ( 2) < 0.01 ( 2) 
Hyperuricaemia < 0.001 ( 2) N/A < 0.001 ( 2) 0.07 ( 2) 
CKD 0.07 ( 2) < 0.001 ( 2) N/A < 0.001 ( 2) 
Proteinuria < 0.01 ( 2) 0.07 ( 2) < 0.001 ( 2) N/A 
Age < 0.01 (F) 0.03 (t) < 0.001 (F) 0.03 (F) 
Weight  < 0.001 (F) < 0.001 (t) < 0.0001 (F) 0.22 (F) 
Height 0.72 (F) 0.60 (t) 0.10 (F) 0.06 (F) 
BMI < 0.001 (F) < 0.01 (t) < 0.0001 (F) 0.08 (F) 
Waist circumference < 0.0001 (F) < 0.001 (t) < 0.0001 (F) 0.09 (F) 
Hip circumference 0.02 (F) < 0.01 (t) < 0.0001 (F) 0.16 (F) 
Waist-Hip ratio < 0.0001 (F) 0.04 (t) 0.96 (F) 0.41 (F) 
SBP < 0.0001 (F) < 0.001 (t) < 0.001 (F) < 0.0001 (F) 
DBP < 0.0001 (F) < 0.01 (t) 0.02 (F) < 0.0001 (F) 
FPG < 0.0001 (F) 0.09 (t) 0.92 (F) 0.80 (F) 
Uric Acid < 0.001 (F) N/A < 0.0001 (F) < 0.01 (F) 
Creatinine 0.39 (F) < 0.0001 (t) < 0.0001 (F) < 0.01 (F) 
GFR 0.12 (F) < 0.001 (t) N/A 0.36 (F) 
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Table 6: Univariate analysis with uric acid, log of creatinine and log of GFR as the outcome variable 
 
 Uric Acid Creatinine GFR 
 r P r P r P 
Sex -0.026 0.10 -0.133 0.02 0.343 < 0.001 

BMI  30 0.029 0.09 -0.030 0.61 0.400 < 0.001 

High WHR -0.006 0.74 -0.113 0.05 0.301 < 0.001 
Hypertension 0.064 < 0.001 0.005 0.93 0.048 0.47 
DM 0.053 0.01 -0.042 0.57 0.141 0.13 
Proteinuria 0.050 < 0.01 0.154 < 0.01 -0.169 0.02 
Hyperuricaemia N/A N/A 0.402 < 0.001 -0.351 < 0.001 
Age 0.002 < 0.001 0.003 0.12 -0.015 < 0.001 
Weight  0.001 < 0.01 -0.002 0.30 0.016 < 0.001 
Height 0.128 0.17 0.261 0.41 -0.138 0.73 
BMI 0.003 0.02 -0.005 0.21 0.039 < 0.001 
Waist circumference 0.002 < 0.01 -0.003 0.13 0.018 < 0.001 
Hip circumference 0.001 0.08 -0.003 0.11 0.020 < 0.001 
Waist-Hip ratio 0.276 0.02 -0.067 0.87 0.262 0.60 
SBP 0.001 < 0.001 0.002 < 0.01 -0.004 < 0.01 
DBP 0.002 < 0.001 0.003 0.07 -0.002 0.41 
FPG 0.070 0.02 0.021 0.84 -0.003 0.98 
Uric Acid N/A N/A 2.288 < 0.001 -2.293 < 0.001 
Creatinine 0.194 < 0.001 N/A N/A N/A N/A 
GFR -0.126 < 0.001 N/A N/A N/A N/A 
 
 
 
Table 7: Multivariate analysis with uric acid, log of creatinine and log of GFR as the outcome variable 
adjusting for age, sex, DM and hypertension 
 
 Uric Acid Creatinine GFR 
 r P r P r P 
Proteinuria 0.033 0.05 0.176 < 0.01 -0.222 < 0.01 
Hyperuricaemia N/A N/A 0.436 < 0.001 -0.373 < 0.001 
Uric acid N/A N/A 2.459 < 0.001 -2.251 < 0.001 
Creatinine 0.191 < 0.001 N/A N/A N/A N/A 
GFR -0.137 < 0.001 N/A N/A N/A N/A 
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Table 8: Univariate analysis with proteinuria and hyperuricaemia as the outcome variable 
 
 Proteinuria Hyperuricaemia 
 OR CI P OR CI P 
Sex 1.48 0.48-2.63 0.18 0.96 0.58-1.58 0.88 
BMI  30 1.22 0.68-2.18 0.50 1.82 1.08-3.09 0.03 
High WHR 1.38 0.75-2.51 0.30 0.95 0.56-1.61 0.86 
Hypertension 4.35 2.18-8.69 < 0.001 4.53 2.51-8.18 < 0.001 
DM 1.95 0.98-3.85 0.06 1.52 0.79-2.93 0.21 
Proteinuria N/A N/A N/A 1.67 0.98-2.85 0.06 
Hyperuricaemia 1.67 0.98-2.85 0.06 N/A N/A N/A 
Age 1.01 0.99-1.03 0.27 1.02 1.00-1.04 0.03 
Weight  1.00 0.98-1.01 0.83 1.03 1.01-1.04 < 0.01 
Height 0.03 0.00-0.73 0.03 2.20 0.12-39.71 0.59 
BMI 1.02 0.98-1.06 0.41 1.07 1.02-1.11 < 0.01 
Waist circumference 1.01 0.99-1.03 0.55 1.03 1.01-1.06 < 0.01 
Hip circumference 1.00 0.98-1.02 0.93 1.03 1.01-1.05 < 0.01 
Waist-Hip ratio 7.58 0.13-443.83 0.33 50.48 1.15-2224.93 0.04 
SBP 1.02 1.01-1.03 < 0.001 1.02 1.01-1.03 < 0.001 

DBP 1.04 1.02-1.06 < 0.001 1.03 1.01-1.05 < 0.01 
FPG 2.16 0.83-5.66 0.12 2.15 0.85-5.47 0.11 
Uric Acid 18.17 2.42-136.53 < 0.01 N/A N/A N/A 
Creatinine 2.21 1.20-4.08 0.01 22.07 8.69-56.05 < 0.001 
GFR 0.57 0.35-0.93 0.02 0.26 0.15-0.44 < 0.001 
 
 
Table 9: Multivariate analysis with proteinuria and hyperuricaemia as the outcome variable adjusting for 
age, sex, DM and hypertension 
 
 Proteinuria Hyperuricaemia 
 OR CI P OR CI P 
Proteinuria N/A N/A N/A 1.17 0.66-2.06 0.59 
Hyperuricaemia 1.18 0.67-2.07 0.57 N/A N/A N/A 
Uric Acid 6.65 0.82-53.94 0.08 N/A N/A N/A 
Creatinine 2.19 1.20-3.99 0.01 26.67 9.73-73.13 < 0.001 
GFR 0.45 0.26-0.78 < 0.01 0.19 0.10-0.36 < 0.001 
 
 
 
Discussion 
This study has shown that the prevalence of 
hyperuricaemia in these participants was 36%, that of 
proteinuria was 25% and CKD 41% though stages 4 
and 5 CKD was only 2%. The mean uric acid was 0.33 
(0.13) mmol/L, mean creatinine 88.1 (54.1) μmol/L 
and mean GFR was 103.2 (80.2) ml/min/1.73 m2 
.There was also a strong and significant association 
between uric acid, proteinuria and CKD among these 
subjects before and even after controlling for age, sex, 
hypertension and DM. 

In the previous Gambian study the following 
results were obtained, mean uric acid 0.32 (0.08) 
mmol/L in urban men, 0.25 (0.07) mmol/L in urban 
women, 0.30 (0.06) mmol/L in rural men and 0.21 
(0.06) mmol/L in rural women. Mean creatinine was 
82.6 (49.8) µmol/L in urban men, 66.0 (37.4) µmol/L 
in urban women, 79.8 (18.6) µmol/L in rural men and 

60.7 (21.4) µmol/L in rural women. The prevalence of 
hyperuricaemia was as follows; 7.4% in urban men, 
8.5% in urban women, 1.4% in rural men and 1.3% in 
rural women while the prevalence of elevated 
creatinine (defined as creatinine ≥90 µmol/L for 
women or ≥100 µmol/L for men) were 15.3%, 8.2%, 
13.0% and 1.4% for urban men, urban women, rural 
men and rural women respectively. These mean levels 
and prevalence levels for the whole population were in 
all instances lower than that of the hypertensives. In the 
hypertensive population mean uric acid was 0.36 (0.10) 
mmol/L in urban men, 0.29 (0.10) mmol/L in urban 
women, 0.35 (0.07) mmol/L in rural men and 0.23 
(0.07) mmol/L in rural women while mean creatinine 
was 95.0 (88.4) µmol/L in urban men, 80.5 (73.4) 
µmol/L in urban women, 95.6 (18.4) µmol/L in rural 
men and 71.8 (32.9) µmol/L in rural women. The 
prevalence of hyperuricaemia among the hypertensives 
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was 18.4%, 28.1%, 6.8% and 6.9% while the 
prevalence of elevated creatinine was 22.2%, 10.9%, 
27.0% and 6.9% for urban men, urban women, rural 
men and rural women respectively17-19. These results 
are similar but not identical to the findings of our 
present study and further comparison by formal 
statistical testing is also not possible. 

Serum uric acid concentration is maintained 
through the synthesis and excretion of urate with 
approximately 70% of uric acid being excreted from 
the kidneys. Creatinine has been shown to have a 
strong influence on uric acid levels by Choe et al.30 
while an independent relationship of creatinine and uric 
acid has been reported by Rathmann and others31. 
Hyperuricaemia has been shown to be an independent 
risk factor for renal dysfunction in the normal 
population as well as in patients with CKD, DM and 
hypertension32-41. In animal studies, hyperuricaemia has 
been shown to be associated with the development of 
mild renal disease which is characterised by mild 
proteinuria42. Other animal studies have also shown 
that hyperuricaemia may not only cause new onset 
renal disease but may worsen already existent renal 
disease39. Clinical studies have demonstrated that 
lowering uric acid in renal disease patients with 
asymptomatic hyperuricaemia with allopurinol led to 
less and slower progression of the renal disease43. 
Other studies have also shown that cessation of 
allopurinol treatment in patients with CKD resulted in 
a significant deterioration of renal function44,45. The 
results of our study have shown this association 
between uric acid and renal function, before and after 
adjusting for age, sex, hypertension and DM.  

Hyperuricaemia therefore has a direct effect on 
renal function and an indirect effect on urine protein 
through its effect on the kidneys. Several studies on 
DM patients have illustrated this relationship between 
hyperuricaemia and proteinuria. In a study of type 2 
DM patients, a significant association was found 
between hyperuricaemia and serum creatinine and 
eGFR. In the same study serum uric acid levels was 
positively correlated to the urinary albumin-creatinine 
ratio and this relationship remained significant after 
adjusting for eGFR46. Tseng also found serum uric acid 
to be independently correlated to urinary albumin-
creatinine ratio in type 2 DM Taiwanese patients34 
while Fukui et al demonstrated the same association in 
Japanese men with type 2 DM47. In Italy Bo et al found 
uric acid to be associated independently with 
macroalbuminuria48 while Bruno et al established this 
independent association with both micro- and 
macroalbuminuria49. In type 1 DM, the level of uric 
acid early in the course of diabetes was demonstrated 
to be independently and significantly associated with 
later development of persistent macroalbuminuria but 
not persistent microalbuminuria37. In our study the 
association between uric acid and proteinuria was 
significant in univariate but not in multivariate analysis 
controlling for age, sex, hypertension and DM. 

Most of these DM studies have also demonstrated 
the relationship between renal function and proteinuria. 
Eghan and others found creatinine and blood urea 
nitrogen to be significantly higher in type 2 DM 
patients with microalbuminuria in Kumasi, Ghana50. In 
Dar es Salaam, Tanzania, Lutale et al found serum 
creatinine to be independently associated with urine 
albumin concentration measured as average albumin 
excretion rate in multiple linear regression analysis51. 
The relationship between microalbuminuria and renal 
function has also been demonstrated in normotensives 
and hypertension patients with hypertensive target end 
organ damage52. There was a significant association 
between renal function and proteinuria in these 
Gambians we studied with urine protein detected with 
urine dipsticks. 

The major strength of our study is that this is one 
of the few renal studies which have been undertaken in 
The Gambia. There has been no previous study in The 
Gambia which sought to determine the relationship 
between renal function, uric acid and proteinuria. This 
study has shown a strong association between renal 
function, proteinuria and uric acid in these participants. 
Potential limitations of this study include the hospital 
based cross sectional design which is fraught with 
biases such as proximity and selection biases. Also 
instead of only measuring urine protein by using urine 
dipsticks the ideal would have been to determine the 
urinary albumin-creatinine ratio or albumin excretion 
rate on a morning urinary sample or a 24-hour urine 
sample. However since this was not the primary 
objective of the original study this was not measured. 
Further, some participants may have produced a first 
morning urine sample since the participants were seen 
early in the morning for the urine examination, but we 
did not inquire to confirm this neither did we take any 
measures to rule out ambulatory or orthostatic 
proteinuria. There is therefore the need generally for 
more cardiovascular studies, preferably large 
community based studies in The Gambia and 
specifically ones that would explore further the 
relationship between renal function, uric acid and 
proteinuria. 
 
Conclusion 
The prevalence of hyperuricaemia, proteinuria and 
CKD was high in The Gambia. There was a significant 
association between renal function, uric acid and 
proteinuria in these participants and this supports the 
suggestion that hyperuricaemia may have a direct 
effect on renal function and therefore indirectly on 
proteinuria. 
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Abstract 

Background:  Maternal and child mortality remain 
major global public health challenges. Majority of the 
world’s maternal mortality occur in low–income 
countries including Ghana, where financial barriers 
make maternal healthcare inaccessible to many women 
during obstetric emergencies, resulting in avoidable 
maternal deaths. Ghana implemented a free maternal 
care policy nation-wide in 2008 .to provide pregnant 
women antenatal, delivery and postnatal care in public, 
and accredited private healthcare facilities. This work 
assesses the impact of the policy on selected Maternal 
and Child Health (MCH) indicators in Ghana. 
Methods: Literature on financial barriers to maternal 
healthcare in Low Income Countries (LICs) was 
reviewed. WHO databases were searched for MCH 
indicators for Ghana from 2000-2011, aggregated and 
trends analysed. Additional data was obtained from 
Maamobi Polyclinic, Koforidua Regional Hospital 
(KRH), and the Korle Bu Teaching Hospitals (KBTH). 
These were statistically analysed for trends to assess 
the policy’s impact on these indicators. 

Results: Over four years of implementation, average 
antenatal coverage increased by 2%, skilled birth 
attendance 11%; contraceptive prevalence unchanged 
and unmet need for contraception rose marginally. 
Under-5 mortality declined by 22%. KBTH recorded 
increased antenatal (ANC) attendance and decreased 
annual deliveries that were non-significant. Maternal 
Mortality Rate (MMR) increased by 89/100,000LB; 
Caesarean section (C/S) rate rose by 5.5%, fresh still 
birth (FSB) rate increased and Neonatal intensive care 
unit (NICU) admissions surged 21%. KRH recorded 
significant increases in deliveries by 2114; C/S rate by 
3% while MMR reduced by 0.56% (562/100,000LB). 
However, the FSB proportion increased by 13%, ANC 
attendance reduced by 567, annual deliveries rose by 
300, C/S rate and FSB increased by 3% and 11% 
respectively per year at the Maamobi Polyclinic. 
Conclusion: Encouraging trends were observed in the 
MCH indicators attributable to the policy. Increasing 
FSB rates indicate inadequate care quality especially 
intra-partum monitoring possibly due to over-stretched 
staff and facilities from rising patient loads.  

 
Key Words: Free maternal care, Policy, Impact 

 
Introduction 

Progress towards the Millennium Development 
Goals (MDGs) in maternal and child health has been 
slow in many developing countries including Ghana. 
According to the World Health Organisation (WHO), 
about 99% of maternal deaths annually happened in 
developing countries1. The cost of a single maternal 
death to society remains extremely high, necessitating 
every effort to prevent these avoidable losses. The 
inability of most women to access prenatal and timely 
emergency obstetric care (EmOC) remains one major 
challenge in addressing the burden of maternal 
mortality worldwide. Timely availability of EmOC has 
been identified as one important modality for 
preventing maternal deaths2.  

Severe pregnancy–related complications leading to 
disability and long-term illness occur in over 15million 
women annually, implying that for every mortality, a 
lot more women suffer severe morbidity. The high 
numbers of maternal deaths in Sub-Saharan Africa are 
due to poor maternal health and inadequate care3. 
UNICEF estimates 15% of childbirths to have 
complications requiring emergency obstetric care 
which should readily be available and accessible to all 
women needing it3. Most maternal deaths occur among 
women who lack financial access to skilled providers5. 
Patients also suffer delays after arriving at the 
healthcare facility when prompt life-saving emergency 
obstetric treatment is not readily available43. 
Substantial socioeconomic disparities have been 
observed in access to professional delivery care in 
many low and middle income countries, suggesting a 
clear poverty gradient to maternal mortality 6, 7. 

Unfortunately however, access to healthcare 
among women in developing countries is limited by 
poverty, women inequality, low status, as well as 
society’s attitude towards women and their needs3. 
Unaffordable healthcare bills remain a major barrier to 
utilization of maternal and child healthcare services, 
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and has adversely affected progress towards attaining 
the MDGs8.  

Over the past two decades, charging user fees for 
primary health care services including maternal and 
delivery care has been controversial and debated. The 
World Bank and donor governments have promoted 
community financing through user charges as part of 
sector reforms.  These user charges potentially give a 
perceived value to the services provided, and also deter 
un-necessary demand; and further provide incentives 
for staff; remove the hidden, unofficial charges by 
unscrupulous health workers or parallel markets; and 
ultimately increase use by improving service quality. 
Practically, many studies have confirmed that demand-
for-services by the poor and the vulnerable populations 
e.g. mothers and children, is not price-inelastic14. 
Appreciable declines in the patronage of antenatal care, 
maternal care, child health, and sexually transmitted 
diseases have been reported following introduction of 
user charges. Such reductions in demand were greatest 
among the most socioeconomically deprived 
populations. 

 Major constituents of this financial barrier include 
cost of paying for medical treatments and transport cost 
to reach health care facility, which in a Tanzanian 
study has been estimated to be as high as 50% of the 
total delivery-related cost. Another component is the 
financial cost of the days of work (wages) lost to an 
accompanying relation of the woman to the health 
facility15.  Healthcare financing is a central determinant 
of access to skilled delivery care. General tax 
financing, coupled with national policies for universal 
coverage have been linked to high service coverage 
and utilization, and low maternal mortality in Sri 
Lanka, Malaysia and Kerala, India15. A recent cross-
national study of LICs found a higher proportion of 
government financing of health was associated with 
greater utilization of skilled birth attendants. Out-of-
pocket payments for delivery services constitute a 
barrier and inflict substantial financial repercussions on 
households including women having to borrow money 
or sell valuable household items to bear these 
catastrophic healthcare costs15.  

Various interventions have yielded varying levels 
of success in efforts to remove the financial barriers to 
skilled delivery services and improve access to 
emergency obstetric care, These include the “midwife 
in every village” program and “Jamskesmas” in 
Indonesia;16 cash transfers for families with pregnant 
woman and children in Indonesia19; public-private 
partnership for EmOC to women from households 
below the poverty line  in Gujarat, India where the state 
covered out-of-pocket costs incurred on travel to 
healthcare facility plus financial support to one 
accompanying relation’s lost wages17. In Tanzania, the 
fee exemption policy introduced in 2001 achieved no 
improvement in skilled birth attendance because 53.6% 
of their delivery-related cost was spent on transport 
which the policy did not cover15.  The use of vouchers 

that strengthened demand side for reproductive health 
services (RHS) by selected families in Kenya, Uganda, 
Bangladesh and Cambodia resulted in increased 
utilization of RHS, care quality and population health 
outcomes21. 

Background on Ghana and Healthcare 
Financing in Ghana  

In Ghana, healthcare financing has journeyed from 
free healthcare in the first republic, through the ‘Cash 
and Carry’ system in the 1980s, till the late 1990s when 
the move to a national health insurance system started 
with pilots in two district mutual insurance schemes in 
the Dangbe East and Nkoranza districts. By 2003 the 
National Health Insurance Scheme (NHIS) was 
established and rolled out.  

Before the NHIS, ANC was theoretically free but 
such exemption running alongside a cash and carry 
system, gave rise to widespread illegal and under-the-
table payments. Many pregnant women therefore had 
to pay for obstetric care, and their inability to afford 
this denied them access to skilled care. 

 Additionally, increasing inequalities in access to 
skilled birth attendance remained a major concern in 
Ghana. The absolute differences between the bottom 
and top quintiles in terms of skilled birth attendance 
increased from 60% in 1993 to 68% in 1998 and nearly 
70% in 2003. These compared with an average poor–
rich gap of 42% for a selection of sub-Saharan African 
countries.10 In order to uniformly improve access to 
skilled birth attendance and reduce maternal mortality, 
the policy exempting women attending health facilities 
from paying delivery care fees was considered10, 11.  
This policy was piloted in 2003, in the four poorest 
regions of Ghana - Upper East, Upper West, Northern 
and Central regions10. An evaluation of the pilot by 
Witter et al11 found that delivery exemptions in Ghana 
can be effective and cost-effective, and that despite 
being universal in application, they benefitted the poor. 
It subsequently concluded that the concept was a bold, 
timely and supported by existing evidence. Realization 
of the policy’s potential to increase skilled birth 
attendance however, fundamentally depended on 
effective implementation12 Another review of the 
policy’s impact on institutional deliveries in the Central 
Region   revealed that the delivery-related MMR 
decreased from 445 to 381 per 100,000LB (p=0.458). It 
concluded that the delivery-related institutional 
maternal mortality did not appear to have been 
significantly affected after about one year of policy 
implementation10.  

 In the year 2005, the national MMR in Ghana was 
an alarming 560 per 100,000LB putting Ghana in the 
global category of countries with high burden of 
maternal mortality11. In response, the Health minister 
declared the situation as a national emergency and 
highlighted the need for greater prioritisation of 
reproductive health services. By 2007, an independent 
review indicated that the proportion of deliveries 
attended by skilled health staff was at a low 35%; 

85



September 2015  Vol. 4, No. 2  Postgraduate Medical Journal of Ghana 

 

institutional maternal mortality rates and the proportion 
of births attended by traditional birth attendants were 
increasing11. 

These posed a huge threat to the Ghana’s progress 
in improving maternal health and reducing child 
mortality to achieve the targets of the MDGs. The 
National Health Insurance running quite smoothly and 
there was increasing availability of funding globally to 
support initiatives that sought to reduce financial 
barriers to maternal healthcare. The nation-wide 
universal free medical care for all pregnant women in 
Ghana was therefore implemented in May 200811. The 
policy allows for all pregnant women at any public, 
mission or NHIS-accredited private health facility to 
get registered and receive free comprehensive 
antenatal, delivery, and postnatal care. It also covers 
routine diagnostics and EmOC at the primary, 
secondary and tertiary levels of the Ghanaian 
healthcare system13.Since implementation, the policy 
has had no comprehensive assessment to evaluate its 
effectiveness in order to recommend its continuation or 
modification. 

This paper therefore assessed changes recorded in 
key MCH indicators attributable to this policy, and in a 
way tested the hypothesis that the free maternal care 
policy has produced improvements in the selected 
MCH indicators in Ghana. 
 
Objectives  

 To describe and analyze trends in 
available data on the key indicators of 
Maternal and Child Health such as 
maternal mortality rate, supervised 
delivery rate, contraceptive prevalence 
rate, and neonatal mortality rate from 
2001 to 2011 

 To examine for and highlight changes in 
the indicators following the introduction 
of the policy and make appropriate 
recommendations. 

 
Methodology  

We conducted a literature search to review existing 
literature on similar evaluations of free maternal care 
policies implemented in developing countries including 
Africa. This comprised a key word search with 
truncation on the databases of Popline, EMBASE and 
PubMed, including Medline using keywords: matern* 
impact; pregnancy impact; antenatal care; delivery 
impact; neonatal impact; free matern* care; developing 
countr*; which were searched separately and then 
linked together. No time frame was included. There 
was also a title search for articles and publications on 
“impact of free maternal care policy in developing 
countries” on Google Scholar database. These yielded 
over a thousand five hundred and thirty peer-reviewed 
article publications, editorials and commentaries on the 
impact of the free maternal care policy on maternal and 

neonatal health indicators in developing countries. The 
search was restricted to only publications in English 
language. Additional search of the websites of world 
health and international development, population and 
health agencies like www.who.int; www.unicef.org; 
www.worldbank.org; and www.unfpa.org was done to 
obtain more publications and later, data on the selected 
indicators obtained for description and analysis. 

The list of publications was then reviewed and 
those which did not focus on free maternal healthcare 
or service in a low-income country excluded. Five 
publications which assessed aspects of Ghana’s policy 
were also reviewed.  

Existing national data on maternal and child health 
indicators for Ghana was extracted for the period 1990 
– 2010, and aggregated, covering: 
Antenatal coverage, Caesarean section rate, Maternal 
Mortality Ratio, Contraceptive prevalence rate, Unmet 
need for contraception, skilled birth attendance rate, 
Neonatal Infant mortality rates. 

 Facility based data was then extracted in June-
July 2012 from the annual returns and routine data 
reports of three conveniently sampled facilities in 
Ghana namely Maamobi polyclinic (primary); 
Koforidua Regional Hospital (secondary) and the Korle 
Bu Teaching Hospital (tertiary) from the period 2001 
to 2011. Maamobi polyclinic is a primary healthcare 
facility located in a densely populated sub-urban 
location in Accra. This facility has a 46 bed maternity 
unit with one operating theatre, one labour ward, and 
manned by two Specialist Obstetricians, two medical 
officers and 30 midwives and nurses. Koforidua 
Regional Hospital (KRH) is a secondary facility that 
serves as both primary and referral centre for all 
hospitals and clinics in the Eastern Region of Ghana. It 
has a maternity unit with 94 beds, one labour ward with 
10 delivery suites and manned by one Consultant 
Obstetrician Gynaecologist, 2 Residents in training, 2 
Medical Officers, 4-6 House Officers, 65 Midwives 
and Nurses, and 12 Nursing Assistants. Korle Bu 
Teaching Hospital is the leading teaching facility in 
Ghana with over 2000 bed capacity and a busy 
maternity unit that receives complicated referrals from 
all over the country into its 375 bed block that has two 
labour wards with a total of 18 delivery suites and 3 
operating theatres; manned by 264 Nurses and 
Midwives. There are 12 Consultants, 10 Specialists, 22 
Residents, and 27 House Officers. The unit also houses 
the hospital’s Neonatal Intensive Care Unit (NICU) 
with 40-baby capacity, 32 Nurses and 4 Nursing 
Assistants, 4 House Officers, 5 Residents and one 
Consultant Neonatologist.  

These data were then appropriately aggregated and 
presented in separate tabular and graphical forms, 
observed trends were described and statistically 
analysed to determine whether the changes occurring in 
the selected indicator after the policy was implemented 
are significant based on the t – distribution test and 
95% confidence interval calculations. This was based 
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on the difference in the means of the indicators before 
and after the policy intervention. 
 
Results 

Nationally, there was an average increase of 1.8% 
(95%CI: -3 to 7) in the national antenatal care coverage 
after the policy was implemented (p=0.5). There was 
an11% (p=0.02) increase recorded in skilled birth 
attendance following the policy implementation. The 
contraceptive prevalence remained unchanged 
alongside a marginal rise in the unmet need for 
contraception from 34 to 35% in 2010. Under-five 
mortality rate (U5MR) declined by a non-significant 22 
deaths per 1000 births. Available Neonatal Mortality 
rates (NMR) were 43/1000LB and 30/1000LB in 2003 
and 2008 respectively; with Infant Mortality rates 
(IMR) 64/100LB and 50/1000LB in 2003 and 2008 
respectively. There was a clear decrease in MMR from 
550 through 450, to 350/100000LB in 2000, 2005 and 
2008 respectively. 

 
Trends in national MCH indicators from 
200-2011       
Table 1: Trends in the national ANC Coverage (%); 
Women having 4 ANC visit; Skilled Birth(%); MMR 
per 100000LBs, Contraceptive Prevalence(%); Unmet 
need for Contraception(15-49years)%; Lifetime Risk of 
maternal death(1 in); NMR; IMR; U5MR(per 1000LB) 
 

Indicator 2000 2003 2005 2008 2010 

ANC Coverage 
(%) 

88 92 92 95 90 

At Least 4 ANC 
Visits 

62 69 77 78 78 

Skilled Birth 
Attendance (%) 

44 47 50 59 57 

MMR per 
100,000LB 

550  440  350 

Contraceptive 
Prevalence (%) 

22 25 17 24 24 

Unmet need for 
contraception 
(15-49) % 

34  34 35 35 

Lifetime risk of 
Maternal death 1 
in 

39  51  68 

Neonatal 
Mortality Rate / 
1000Birth 

 43  30  

Infant Mortality 
Rate / 
1000Births 

 64  50  

Under 5 
Mortality Rate / 
1000Births 

99 111 86 79 74 

 
At the Korle Bu Teaching Hospital (figure-1 and table-
2), ANC attendance increased by 643 (p › 0.5). Annual 
deliveries decreased by a non-significant 295 (p › 0.5) 
over three years of policy implementation. MMR rose 

by 89/100,000LB (95%CI: -97, 275; P › 0.5). The 
absolute number of Caesareans rose by 602 (p=0.05); 
but the C/S rate increased by 5.5% (p=0.1). Still birth 
rate reduced by 1%, but the proportion of fresh still 
births saw a lower decline of 0.9% (p › 0.5). There was 
a 21% increase (n=354) (p=0.1) in NICU admissions 
following the policy implementation. The NICU 
receives referrals from nation-wide 

 

 

Figure1: Patterns in selected indicators at the KBTH 
over the period 2001 – 2011: C/S  increased by 602; 
MMR slightly increased by 89/100,000LB;   
Proportion of FSB in still birth rates marginally 
increased by 1%; and NICU admissions increased by 
354 cases following the policy implementation.  
 
Antenatal care, deliveries and still births at 
KBTH 
Table2: Trends in ANC Registration, Attendance; Still 
Births; Fresh Still Births and Annual Deliveries at the 
KBTH 2001-2011 
 
Year New 

ANC 

Regis-
trants 

ANC 
Atten-
dance 

Still 
Births 
Rate 
(%) 

Proportion 
of Fresh 
Still Births 
(%) 

Annual 
Deliveries 

2001 17346 46439 6.5 57 12631 
2002 15147 41420 5.8 53 12502 
2003 13467 33773 6.8 53 11484 
2004 14194 33848 6.2 54 12060 
2005 11060 35690 5.5 47 12159 
2006 11409 27092 6.3 52 7261 
2007 11225 29187 5.3 51 7559 
2008 13273 32390 5.3 54 9994 
2009 13413 43032 4.6 51 10673 
2010 16557 35795 4.8 48 10882 
2011 13155 32749 5.4 53 10503 
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Data from the Koforidua Regional Hospital (Table-3 
and Figure-2) showed a near 100% rise (n=3530) in 
ANC attendance by the third year of the policy 
(p=0.05). Similarly, annual deliveries increased by a 
significant 2114 babies (95%CI: 1362 – 2866; p ‹ 
0.001). C/S rates fell by 2.8% following the policy (p › 
0.5); and a significant decline of 0.56% 
(562/100,000LB) in MMR (p = 0.05). Although still 
birth rates marginally decreased by 1.5%, the 
proportion of FSB recorded had increased by 13.3% 
(p=0.05) after three years of the free delivery policy. 

 

 

Figure 2: Pattern of Annual Deliveries; Caesarean 
section and Maternal Mortality at the KRH from 2001-
2011. 

Antenatal care at Koforidua regional 
hospital 
Table 3: Trends in ANC Registration, At Least 4 
Visits, and Attendance at the KRH from 2006-2011 

Year New ANC 
Registrants 

At Least 4 
ANC Visits 

ANC 
Attendance 

2006 301 621 1691 

2007 980 1655 6384 

2008 1403 1234 7417 

2009 1238 1261 6425 

2010 1372 1096 7899 

2011 1451 1751 8530 

 
From Fig.3, ANC attendance at the Maamobi policlinic 
reduced by 567 (p › 0.5); but annual deliveries 
increased by 300 (p=0.2). Similarly, the C/S rates rose 
by 3.1% (p=0.1). Again, the proportion of fresh still 
births component of still births rose by a significant 
11% (95% CI: 4 – 18%), (p=0.02). 

 

Figure3: Pattern in ANC Registration; At least 4 
Visits, and Attendance at the Maamobi Polyclinic 
2006-2011 

 
There was a near four-fold increase in the number of 
Manual Vacuum Aspirations (MVAs) done for women 
presenting with incomplete abortions in the densely 
populated catchment area of the Maamobi Polyclinic 
following the policy implementation. The policy does 
not cover this service. 
 
Discussion 
Some improvement has been recorded in the national 
trends of ANC coverage, albeit statistically non-
significant. The significant 11% increase in the 
percentage of births assisted by skilled health 
professionals may be attributable to the policy. Both 
increases particularly peaked at 95% and 59% 
respectively in 2008, the year of the policy 
implementation nationwide. These peaks may be 
explained by the sudden removal of the otherwise 
prohibitive financial barriers to both antenatal care and 
facility delivery. Many women were now able to access 
the available maternal care they have been in need of 
but unable to access earlier due to financial and other 
constraints. The 5% drop in ANC coverage and 2% in 
the skilled birth attendance rate in the policy’s third 
year may be the indirect reflections of the increased 
burden of clinical workload that the surge in patient 
numbers had imposed on the healthcare staff and 
facilities. These healthcare staff received no added 
remuneration for the extra work done, and similarly the 
existing facilities had seen no expansion in space or 
medical logistics to cope with the anticipated increase 
in patient turn-out. As a result, and consistent with 
findings in previous studies3, the overburdened staff 
became unfriendly in attitude and so the quality of care 
they provided waned, and these may have discouraged 
pregnant women from patronising ANC and delivery 
services at the facilities15. This pattern notwithstanding, 
Ghana’s skilled birth attendance rate still remained 
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above the UNFPA estimation of 34% in low income 
countries. In Ghana, the skilled birth attendance 
steadily increased from 44% in 2000 to 57% in 2010, 
accompanied by a declining MMR from 550 to 
350/100,000LB over same period. In addition to the 
overall encouraging effects of the policy in three years, 
the over 60% literacy level rate in Ghanaian women 
(which according to UNICEF increased dramatically 
from 2005-2010) could be a major contributor to the 
ANC utilization and SBA rates. This is because a 
woman’s education level has been found to have a 
strong influence on (maternal) healthcare utilization30.  
The national contraceptive prevalence rate among the 
15-49year olds did not show any remarkable change 
over the period; and the unmet need for contraception 
marginally increased. This trend may be the result of 
the policy’s provisions not covering family planning 
services despite available evidence indicating that 
women delivering in hospitals are increasingly 
welcoming the opportunity to delay their next 
pregnancy 31. 
  Two years following the policy, there were 30% and 
22% decline in the Neonatal Mortality and Infant 
Mortality Rates; however due the lack of annual 
measurements of these indicators, detailed analysis of 
their trend was limited. The U5MR declined by 14%, 
meaning that 22 deaths per 1000 births were prevented 
over the period. This pattern while indicating progress 
towards the MDGs of reducing U5MR by two-thirds, 
also further emphasise the importance of national 
efforts and policies to improve perinatal morbidity and 
mortality32. Fenton et al33 were correct in emphasizing 
that to further reduce infant mortality and U5MR, 
problems during birth and the first week of life must 
also be addressed. 
The declaration in 2008 by the Ghanaian Minister of 
Health that maternal mortality was a national 
emergency had been a major ‘focusing event’ which 
further induced support and willingness amongst the 
major stakeholders for the implementation of the 
policy, including the media in creating the needed 
awareness. The government of Ghana subsequently 
received £2.8million in support of its free maternal care 
intervention from the British government11  
At the Korle Bu Teaching Hospital, slight decrease in 
ANC attendance and annual deliveries was found, with 
an accompanying rise in C/S rate by over 5.5% 
annually. There was a rise in MMR, though not 
statistically significant, possibly from increases in 
complicated and moribund obstetric emergencies seen 
at Korle Bu. This trend was however different from the 
experience from a similar policy piloted in Nigeria, 
where the C/S rate dropped slightly during the period 
of the free maternal care. The Nigerian finding was 
explained that there was timely availability of 
intervention to avert delays that would otherwise result 
in the need for the C/S3. In the KBTH, patient load 
increased from ANC registration, labour cases and 
other referred obstetric emergencies from various parts 

of the country following the policy. Whether there was 
a commensurate increase in the staffing at the unit, 
physical expansion in equipment and logistics, or any 
incentive package for the staff here is beyond the scope 
of this report. However it is likely that, delays arose in 
the timeliness of care in the facility, resulting in many 
more complications possibly from poor labour 
monitoring, that consequently required Caesarean 
sections. Extrapolating from findings in the Enugu 
state pilot, “there was suboptimal care during this 
period of free maternal care, e.g. women who needed 
emergency caesarean sections had to wait for hours for 
the theatre to be free if there was already ongoing 
surgery, irrespective of the indication” 3.  

 The decrease in ANC attendance and increase in C/S 
rate, MMR, and still births between 2010 and 2011 
may indicate facilities were overstretched and so were 
the staff, that they were getting unfriendly to clients 
who therefore got discouraged to utilize the services; 
and subsequently, patient outcomes were getting poor 
for mothers and their babies. Even though most causes 
of maternal mortality are acute and unpredictable, 
some of the important causes and risk factors can be 
detected prenatally and managed to lower the woman’s 
risk of maternal death if quality ANC is available and 
utilized. This could alternatively partially explain the 
rise in MMR as the total ANC attendance and delivery 
at this hospital waned34. 
There was a decrease in still birth rates after 
implementing the policy, but the proportion of fresh 
still births which decreased marginally from 50% in 
2007 to 48% in 2010, rose again to 52% by 2011. This 
made an overall average 1% increase in the FSB 
proportion of still births after policy; the average 
percentage also persistently remained higher than the 
WHO recommended 10% FSB component of 
stillbirths. This usually reflects the fall in the quality of 
intrapartum care as the removal of financial barrier 
brought more clients to the tertiary facility. Fresh still 
births are usually due to intrapartum causes. The 
quality of care during pregnancy and delivery have 
been shown to contribute to maternal and neonatal 
mortality; the reason why poor care quality in many 
developing countries have led to high maternal and 
perinatal mortality rates33. Initial gains in decreasing 
MMR in Korle Bu were probably becoming nullified 
by workload and increase care demand at the maternity 
unit.   

The Koforidua Regional Hospital reported 
significant increases in ANC attendance, deliveries and 
a non-significant decline in C/S rate alongside 
declining maternal mortality and still birth rates with 
increase in FSB percentages of still births. This 
secondary facility, received referrals from all over the 
Eastern region of Ghana; as well as providing primary 
care. Although the policy gave rise to marked increases 
in patient load, the hospital’s output was still 
remarkable from the results obtained. One significant 
factor that may have contributed to this heartwarming 
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trend was the posting of a Consultant Obstetrician 
Gynaecologist to the facility to coincide with the 
rolling out of the policy. Additionally, Residents 
training in Obstetrics did regular six-month postings in 
this facility, thus, providing the much needed clinical 
care to the rising load of clients so that the professional 
staff was not as over-burdened as the case in the Korle 
Bu Teaching Hospital. It is also very likely that the 
quality of care was optimal and clients were probably 
relatively satisfied, which is why they kept coming and 
the numbers kept rising, since suboptimal care has been 
linked to decreased utilization and increased perinatal 
mortality35. The increases in other operative vaginal 
deliveries like vacuum extraction further affirm the 
improved availability of skilled care when needed at 
the facility.  

At the primary care facility, the greatest 
improvements across all the indicators assessed were 
recorded in the year immediately following the policy. 
This included the instrument-assisted vaginal deliveries 
and C/S rates; with a remarkable zero maternal death. 
It is likely the sudden awareness of free care among a 
population with needs for care, as depicted by the 
numbers of incomplete abortions recorded that required 
MVAs may explain this trend. Also a possible 
contributing factor to these remarkable results could be 
the location of this facility in a densely populated 
neighborhood, with skilled staff and care available 
round the clock. There was a marginal rise in total still 
births, with another significant increase in the 
proportion of fresh still births; indicating the increase 
client load may have caused some pregnant women to 
suffer delays in receiving care at the facility or not 
receiving adequate intrapartum monitoring, resulting in 
these adverse perinatal outcomes. This is consistent 
with Unicef’s emphasis on addressing the health 
worker crises which it described as being critical to the 
improvement of maternal and newborn health 
especially in Africa and Asia36. It is likely that with 
improvements in ANC attendance, most of the 
prenatally detectable maternal complications and risk 
factors may have been picked up timely and managed 
to avert mortality. The near four-fold increase in the 
average number of manual vacuum aspirations 
performed for patients with incomplete abortion at this 
primary facility, while reflecting a situation of rising 
unmet need for contraception, also further brings into 
focus the need to consider its coverage under the 
scheme’s care package.  

Overall there are still more potential gains to be 
made in reducing maternal and child mortality in 
Ghana through increased skilled birth attendance for 
instance, aside the fee exemption policy for deliveries 
nationwide. As was found during an evaluation of the 
‘midwife in every village’ programme in Indonesia by 
Laurel H. et al6,socio-economic inequalities in 
professional attendance at birth were reduced by the 
policy, but the gap in access to potentially life-saving 
emergency obstetric care widened. All these therefore 

underscore the importance of understanding the 
barriers to accessing emergency obstetric care and of 
the ways to overcome them, especially among the 
poor6.  

 
Conclusion 
There have been remarkable improvements in some of 
the selected MCH indicators over three years of 
implementation, attributable to the free maternal care 
policy nation-wide from 2008. Across primary, 
secondary and tertiary levels of healthcare, still birth 
rates have been variable, but the proportion of fresh 
still births have consistently increased to varying 
extents following this policy.  

Contraceptive prevalence rate remained relatively 
unchanged while unmet need for contraception 
increased to indicate the potential gains Ghana could 
make if the policy covered family planning services. 
Overall, the policy holds prospects to accelerate 
progress towards the MDGs 4 and 5 if implemented 
properly with adequate pre-implementation 
preparations to address the challenges of additional 
workload so that care quality is not compromised, and 
to ensure sustainable improvements in all indicators in 
low-income countries. 
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Introduction 
Consent to medical treatment is a principle that is 
increasingly gaining attention in health care systems 
across the world. For consent to be valid, five essential 
elements must exist. The patient must have the mental 
‘capacity’ to provide consent, he or she must receive 
adequate and accurate information, understand the 
information disclosed, make a decision voluntarily and 
without coercion, and then authorize the treatment1.   
In an article on ‘consent to medical treatment’ in a 
previous edition of this journal, I outlined how the 
Ghanaian courts may resolve consent related 
information disclosure disputes2.  That article dealt 
with the provision of information to the adult patient 
who has the mental capacity to provide lawful consent 
to medical treatment. A likely question that an 
interested reader of that article may ask is; ‘what are 
the legal provisions in Ghana for treating patients who 
lack the capacity to provide lawful consent to medical 
treatment as a result of factors such as a young age3, 4, 
disease5, severe brain or mental illness or incapacity 
such as occurs in severe dementia, severe learning 
disabilities6, and being unconscious?’7, 8. 
The purpose of this article is to attempt to answer such 
a question. The scope of the article is limited to the 
management of the adult patient without the mental 
capacity to consent to medical treatment, which for the 
purpose of this article, in Ghana, refers to any 
individual aged 18 years or older who lacks the mental 
capacity. 
The legal provisions and considerations for obtaining 
consent for treating the ‘minor’ will be dealt with in a 
separate article. 
 
A changing world and consent to medical 
treatment 

The world is increasingly becoming smaller as 
interactions between people from different parts of the 

world increase. Issues that previously posed no 
problems to medical practice in Ghana are beginning 
to, and may continue to pose dilemmas as they become 
dilemmas for medical practitioners in other countries, 
and also as medical litigation increases in Ghana9, 10.    
It is interesting to note that until nearly thirty years ago 
the question of the legality of treating patients who lack 
mental capacity to consent to medical treatment was 
not an issue that many gave much thought about even 
in some developed countries. Doctors and family 
simply went ahead and treated such patients on the 
basis of what the doctor thought best11.  Now, with 
increased recognition by society of individual freedoms 
and liberty12, the question of who provides consent for 
the patient who lacks the mental capacity has presented 
legal disputes to the courts in some countries13. It is 
likely to do the same in Ghana sooner or later. It is 
important, therefore that the doctor is aware of the 
legal provisions in Ghana for treating such patients. 
Although this article provides general guidance to the 
doctor on treating the patient without capacity to 
consent to medical treatment, it is not meant to replace 
legal advice on the issue if required. 

 
Legal provisions for treating patients who 
lack mental capacity in Ghana  

Currently, in Ghana, Article 30 of the 1992 
Constitution of the Republic of Ghana is the legislation 
that makes provision for consent to medical treatment 
in the adult patient without the ability to provide his or 
her own consent. Article 30 of the 1992Constitution 
states that: 

‘A person who by reason of sickness or any other 
cause is unable to give his consent shall not be 
deprived by any other person of medical treatment…by 
reason only of religious or other beliefs’. 
This legislation recognizes that there may be situations 
where individuals may lack the capacity to provide 
their own ‘consent’ to medical treatment. What it fails 
to do, however, is provide details on how the 
determination of the inability to provide ‘consent’ 
should be made, other than say that the individual is 
unable because of sickness. If confirmed that the 
patient indeed lacks the capacity to provide his or her 
own ‘consent’ to medical treatment, the legislation 
does not say who provides ‘consent’ on behalf of the 
patient. It has also not taken into account the fact that 
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sometimes treatments may not be in a patient’s ‘best 
interest’, and does not, therefore, provide for how the 
‘best interest’ of a patient should be determined.  

As the law stands, any dispute involving the 
authorization of treatment in a patient without the 
mental capacity to provide his or her own consent in 
Ghana is likely to be resolved in case law. Issues such 
as; whether or not the patient possesses the appropriate 
mental capacity to provide his or her own consent, how 
the determination of ‘capacity’ is made, who provides 
consent if the patient is deemed to lack ‘capacity’ and 
what constitutes the patient’s ‘best interest’ may be 
raised in the courts.  

The Patient Charter14 and the Code of Ethics of the 
Ghana Health Service15make some provision on the 
matter which the courts may interpret in the context of 
a particular situation. Although The Patient Charter of 
the Ghana Health Service provides that ‘recognized’ 
and ‘accredited’ individuals can make decisions on 
behalf of other adults who are incapable of making 
their own decisions, it does not provide guidance on 
how the ‘recognized’ and ‘accredited’ individuals 
should make those decisions, other than that the 
decisions must be in the interest of the patient. When 
dealing with issues without specific clarification in 
legislation or precedents in Ghanaian law, Ghanaian 
judges just like judges in other common law 
jurisdictions refer to precedents from other common 
law jurisdictions such as the UK, South Africa, 
Australia, USA, and Canada16 in making their rulings. 

 
What principle should guide decision-
making for the patient without mental 
capacity? 

The principles that have been applied to make 
healthcare decisions for adults without capacity 
elsewhere include ‘best interest’17,   and substituted 
judgment18. Best interest requires that decision makers 
consider the overall welfare of the patient and make a 
decision in accordance with that, whereas ‘substituted 
judgment’ requires an attempt at ascertaining what the 
patient would have chosen were he or she able to make 
the decision himself or herself19.Interestingly in the 
determination of ‘best interest’, there is a requirement 
to make a reasonable effort to ascertain as far as 
possible what the patient without ‘capacity’ would 
have chosen or done. 

In the UK, the law on consent to medical treatment 
is such that no other person, unless granted such 
powers by the court can provide lawful consent for 
another adult , although health care professionals can 
provide treatment to such a patient in the patient’s ‘best 
interest’21  22. In that jurisdiction not even the next of 
kin or other family members, can provide lawful 
consent for the medical treatment of an adult who is 
incapable of providing his or her own consent to 
medical treatment. The Mental Capacity Act 2005 in 
England and Wales, and the Adults with Incapacity 
(Scotland) Act 2000 currently provide regulation on the 

issue and guidance to doctors and others as to how to 
go about providing lawful treatment to patients who 
lack the capacity to provide their own consent to 
medical treatment in a way that respects the patient’s 
autonomy and dignity. In other countries, such as 
Canada 23, 24, 25, 26, 27 and some states in the USA28, the 
law allows the next of kin and recognized others such 
as spouses and other family members to make 
decisions on behalf of adults who lack mental capacity 
to do so. In these jurisdictions the substitute decision 
maker is expected to make the decision for the patient 
based on the principle of substituted judgment or if 
they are unaware of what the patient would want in the 
particular situation, to make the decision based on the 
‘best interest’ of the patient. The Health Care Consent 
Act, together with similar Provincial Acts, regulate the 
provision of care to patients who lack the capacity to 
do so and provide guidance for health care and other 
professionals in this area in Canada.   

An important development in health care law in 
Ghana is the enactment of The Mental Health Act 
201229. This Act provides regulation for the 
management of patients with mental illnesses in a way 
that respects the autonomy and dignity of individuals 
with mental illnesses. It makes provision for treating 
mental illness in patients with mental illness without 
the capacity to provide consent. It provides for 
compulsory detention and treatment if the patient is 
deemed to lack the capacity to consent to treatment of 
his or her mental illness. It does not however, make 
provision for treating conditions other than mental 
illnesses, such as a surgical operation, in mentally ill 
patients who lack the capacity to provide consent for 
such treatment. Many mentally ill patients do not lack 
the mental capacity to provide consent for their 
medical treatment. A number of patients who lack the 
mental capacity to consent to medical treatment do not 
suffer from a mental illness. The Mental Health Act 
2012 although very useful for managing mental illness, 
does not provide the solution for dealing with patients 
without a mental illness who lack the capacity to 
provide their own consent to medical treatment. 

It may be time for the Ghanaian parliament to 
consider a Mental Capacity Act in Ghana or a similar 
Act to provide regulation and guidance on the matter. 
Until such time that such a legislation is enacted it may 
be prudent to revise the Patient Charter of the Ghana 
Health Service to include detailed guidance on how to 
go about the management of the patient who lacks the 
mental capacity to provide a valid consent to medical 
treatment. Alternatively, the Medical and Dental 
Council of Ghana could produce a guidance document 
on the issue. 

 
Determining the lack of mental capacity 

As there is no specific guidance in the law on how 
mental capacity is determined in Ghana in relation to 
‘consent to medical treatment’ one has to look to how 
other countries with similar jurisdictions to the 
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Ghanaian legal jurisdiction determine mental capacity 
in relation to consent to medical treatment. In other 
common law jurisdictions such as the UK and Canada, 
a person is said to have capacity to consent to medical 
treatment if he or she is capable of understanding the 
information relevant to making a decision about the 
treatment and able to appreciate the reasonably 
foreseeable consequences of a decision or a lack of a 
decision. He or she must be able to weigh the relevant 
information and thus the competing factors in the 
process of arriving at his or her decision to accept or 
refuse treatment. A person lacks capacity in relation to 
a matter if at the material time he or she is unable to 
make a decision for him or herself in relation to the 
matter because of an impairment of or disturbance in 
the functioning of the mind or brain. A person is unable 
to make a decision for himself or herself if he or she is 
unable to understand the information relevant to the 
decision, to retain the information, to use or weigh that 
information as part of the process of making the 
decision, or to communicate his or her decision 
(whether by talking, using sign language or any other 
means) 30. Generally, a doctor may assume that a 
patient is capable of providing his or her own consent 
to medical treatment unless there are reasonable 
grounds to believe otherwise. Reasonable grounds 
could be something in the patient’s history or 
behaviour that would make the doctor question the 
patient’s capacity to consent. It is however important to 
note that an unwise decision by the patient does not 
necessarily imply lack of capacity to consent31. In 
general, if a patient knows who and where he or she is, 
what medical intervention is being proposed, and the 
consequences of the decision he or she is being asked 
to make, it is safe to assume that he or she has 
capacity32. Illiteracy and a language barrier per se do 
not imply a lack of capacity. It is also important to note 
that the lack of capacity may be temporary or 
permanent. It is not static and it is specific to the 
situation or treatment in question. It can change over 
time and be different depending on the nature and 
complexity of the specific treatment decision. What is 
determined in relation to consent to medical treatment 
is whether the patient has the ability to understand the 
nature and effect of the particular treatment being 
proposed, and not whether ‘globally’ he or she has the 
capacity to make decisions. 
The Patient Charter of the Ghana Health Service which 
requires that patients are provided with adequate and 
accurate information about their health condition and 
their consent obtained prior to treatment, also provides 
that other ‘accredited’ and ‘recognized’ individuals can 
lawfully authorize treatment on behalf of another adult 
patient who for whatever reason is unable to provide 
consent to medical treatment, provided that the 
treatment is in the patient’s interest. 
 
 
 

Determining a patient’s best interest 
Best interest in relation to consent to medical 

treatment is very difficult to determine because it is not 
limited only to ‘medical best interest’. It is generally 
accepted that the doctor may proceed to treat a patient 
without the capacity to consent to treatment in an 
emergency situation in the ‘patient’s best interest’, 
which in an emergency situation is often to save the 
patient’s life or prevent the patient from coming to 
serious harm. Best interest in the non-emergency 
situation however is not always easy to determine. For 
example, although it is a crime in Ghanaian law to have 
sexual relations with a lunatic, criminals do exist and 
women with severe mental disability could be 
impregnated. The family of a patient with mental 
disability who are concerned about her getting pregnant 
may present her to a doctor to get her sterilized to 
potentially stop her becoming pregnant33. An argument 
could be raised as to whether surgical sterilization is 
the best course of action and whether that is in the best 
interest of this patient. The dilemma then is how should 
the ‘best interest’ decision in this instance be made?  

The Mental Capacity Act 2005 in England and 
Wales, and The Adult with Incapacity (Scotland) Act 
2000 provide very helpful principles on how to 
determine a patient’s best interest, which in my view 
and in the view of the Medical Protection Society of 
the UK34 are almost universally applicable, regardless 
of one’s country. It is these principles that I outline 
next.  

The key focus in best interest determination, as has 
been alluded to by the Medical Protection Society in 
the UK, is that the focus should be on what the patient 
will consider his or her best interest, not what the 
doctor would consider his or her best interest if he or 
she were in the same position. In trying to determine 
the ‘best interest’ of a patient, the doctor should 
encourage as much as possible the patient without 
capacity to take part in the decision making and make 
reasonable efforts to improve the patient’s capacity to 
do so. He or she should try as much as possible to 
identify all the things that the patient would take into 
account if he or she were making the decision himself 
or herself. The doctor should try to ascertain as much 
as possible the views of the patient which may include 
his past and present wishes and feelings which may 
have been expressed either in writing, behaviour or 
habits, any beliefs and values such as religious, 
cultural, political or moral beliefs or any other factors 
that would be likely to influence the decision in 
question if the patient were making the decision for 
himself or herself. The doctor should not make any 
assumptions about a patient’s ‘best interest’ simply on 
the basis of the person’s age, appearance, condition or 
behaviour.  
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The doctor should not make assumptions about the 
person’s quality of life and he or she should not be 
motivated in any way by a desire to bring about the 
death of the patient. The doctor needs to consider 
whether the patient is likely to regain capacity at any 
stage, such as after initial treatment, and if so whether 
the other decisions can wait until then in order to give 
the patient the opportunity to make it or at least 
participate in it. If it is practical and appropriate to do 
so, the doctor should consult other relevant people who 
know or have an interest in the patient for their views 
on the patient’s best interest. The doctor may also seek 
information from them about the patient’s feelings, 
wishes, beliefs and values. In particular, the doctor may 
consult any person previously named by the patient as 
someone to be consulted on the issue in question or 
similar issues. He or she may also consult anyone 
engaged in caring for the patient, close relatives, 
friends and anyone with an interest in or powers to 
intervene in the welfare of the patient. Anybody 
appointed by a court to make decisions on behalf of the 
patient may also be consulted. When consulting, the 
doctor should remember that the patient still has a right 
to keep his affairs private and therefore it will not be 
right to share every piece of information with 
everyone.  

The decision or treatment should be the most 
effective option that is least restrictive of the patient’s 
rights. If the patient has never been competent and his 
wishes and feelings are unknown the ‘best interest’ 
may be assumed to be the same as that of the 
‘reasonable person’. In addition the proposed 
intervention must be necessary and beneficial to the 
patient, and must be the minimum necessary to achieve 
the purpose.  

If substitute decision makers are making the 
decision on behalf of the patient, as the Patient Charter 
of the Ghana Health Service allows, their decision 
making should follow the same pattern as outlined 
above and the doctor may need to guide them as they 
make the decision to ensure that the patient’s best 
interest is served. 

 
Conclusion 

In conclusion, to treat a patient without the mental 
capacity to consent to medical treatment, the doctor 
needs to make a determination that the patient lacks the 
capacity. Then he or she should request a ‘recognized’ 
or ‘accredited individual’ to make a decision for the 
patient, whilst ensuring that the decision is in the 
patient’s best interest. The doctor may go ahead and 
treat the patient in the patient’s best interest without 
consent in an emergency. 

A patient lacks the mental capacity to consent to 
treatment if he or she is unable to understand, retain 
and weigh the information provided to him or her in 
coming to a decision, or is unable to communicate his 
or her decision. Acting in a patient’s best interest 
means making a reasonable effort to ensure that 

proceeding with the proposed treatment is what the 
patient would like if he or she were able to make the 
decision himself for herself. Best interest also requires 
that the proposed procedure is beneficial to and 
consistent with the overall welfare of the patient. It also 
requires that the procedure is the minimum necessary 
to achieve the purpose of the treatment. 
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Summary 

Objective: Nicolau Syndrome is a rare, debilitating and 

sometimes fatal complication resulting from the 

administration of parenteral medication. It is associated 

with administration of a variety of medications. It 

causes a local aseptic ischaemic necrosis of the 

muscles, subcutaneous tissues and skin. It may be 

associated with neurological deficits and organ failure. 

The administration of parenteral medication is common 

in our health institutions, but this complication seems 

to be unknown. We would like to increase awareness 

about its existence and the preventive measures to take 

in order to minimize its occurrence as it can be 

associated with significant morbidity and even 

mortality. 

Case report and interventions: A young man presented 

with sudden onset of severe pain in the right buttock 

and the whole right lower limb with associated 

paralysis after an intramuscular injection of penicillin. 

He developed a darkened patch of skin at the site of the 

injection on the right buttock and also on the right leg 

anteriorly. This progressed to necrosis of the skin, 

subcutaneous tissue and muscles and osteomyelitis of 

the right tibia. He also presented with acute renal 

failure. After serial debridement, wound dressing and 

antibiotic treatment the wound healed with extensive 

scarring, the osteomyelitis resolved and the 

neurological deficit improved leaving a foot drop. His 

renal function normalized after several sessions of 

haemodialysis. 

Conclusion: Administration of parenteral medication 

can be complicated by debilitating conditions such as 

Nicolau Syndrome. No specific treatment exists, so it is 

best prevented by taking the necessary precautions 

during administration of parenteral medication when 

indicated.

 

Key Words: Nicolau Syndrome, Intramuscular injections, prevention 

 

Introduction 
Parenteral medications are very frequently 

administered in our health facilities, but they can be 

associated with complications. Nicolau Syndrome, also 

known as embolia cutis medicamentosa or livedoid 

dermatitis, was first described in the 1920’s. It is a rare 

debilitating complication following administration of 

parenteral medication, particularly via the 

intramuscular route. It is a local aseptic cutaneous, soft 

tissue and sometimes muscular ischaemic necrosis at 

the site of administration of parenteral medication. It 

may have devastating complications such as paralysis, 

limb gangrene, neurological deficits, sepsis, organ 

failure and even death. Therefore it has significant 

morbidity, mortality and medicolegal implications. We 

present a case of a young man with Nicolau Syndrome 

following intramuscular injection (IM) injection of 

penicillin. This was complicated with osteomyelitis of 

the tibia, a neurological deficit of foot drop, and acute 

renal failure. 

Case Report 
A 27-year old male was referred to the surgical 

emergency unit with a 5-day history of a swollen 

painful right buttock and lower limb with inability to 

walk. He had presented to a private clinic 5 days prior 

to presentation at the surgical emergency unit and had 

been given an IM injection of penicillin on account of a 

diagnosis of syphilis. This diagnosis was made based 

on a 1-month history of recurrent urethral discharge 

and 1-week history of oral ulcers and dysuria. His 

Venereal Disease Research Laboratory (VDRL) test 

and Treponema Pallidum hemagglutination assay 

(TPHA) were both positive. He developed severe pain 

immediately after the injection was given into the right 

buttock. This was associated with paralysis of the limb 

almost immediately necessitating subsequent 

admission at the clinic on that same day.  He was found 

to have developed a darkened patch of skin with 

blisters at the injection site and on the leg a few days 

later, and so was referred to our facility on the 5th day 

after the incident. On presentation to the surgical 

emergency unit five days after the onset of the 

symptoms, he was acutely ill, moderately pale and 

afebrile. His cardiovascular system was stable, chest 

was clinically clear and abdomen was unremarkable.  

His right buttock and entire right lower limb was 
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swollen, moderately tense and had differential warmth. 

There was a darkened patch of skin with blisters over 

the leg anteriorly (figure 1a), and another of about 10 

by 8 cm, with blisters over the posterolateral aspect of 

the right buttock (figure 1b). Power in the right lower 

limb was 1/5 with associated right foot drop and loss of 

sensation. Peripheral pulses were not palpable probably 

due to the edema but capillary refill was less than 2 

seconds. Initial diagnoses entertained included 

intraarterial injection with ischaemia, compartment 

syndrome, sciatic nerve injury and cellulitis. 

 

  

 

 

 

 

 

 

Figure: 1a & 1b 

 

On admission, he was noticed to be passing dark urine 

but in adequate volumes of more than 1L over 24hours. 

His haemoglobin count was 7.0g/dl, white blood cell 

count 14.68 x 109/L and platelets 88 x 109. His sodium 

level was 127 mmol/l, potassium 5.3 mmol/l, urea 42.5 

mmol/l and creatinine 819 mmol/l. His liver function 

tests and clotting profile were normal. His Human 

Immunodeficiency Virus (HIV) test was negative. 

Doppler ultrasound of the right lower limb showed 

heterogenous echopattern with loss of muscle fibres 

with normal venous system. He was started on 

intravenous fluids, intravenous penicillin and 

cloxacillin and subcutaneous enoxaparine. He had 2 

sessions of haemodialysis on account of deteriorating 

renal function. As the differential diagnoses did not all 

fit the patient’s presentation, a literature search was 

done and the diagnosis of Nicolau Syndrome arrived at. 

Over the next few days, the pain and swelling reduced, 

and power improved, but he had a residual foot drop 

for which he had physiotherapy and was fitted with a 

foot brace. The renal function also improved. X-rays of 

the tibia and fibula showed localized osteomyelitis of 

the tibia for which he was treated with clindamycin for 

6 weeks. The darkened patches over the gluteal region 

and leg became necrotic. He therefore had serial 

debridement of the necrotic tissues (figure 2), with 

wound dressing. He was referred for plastic surgery 

assessment for grafting of the skin defect, but declined 

to have the procedure and eventually the wound healed 

by secondary intention (figure 3) in 3 months. 

 

 
figure 2                                                                            

 

 

Figure: 2a & 2b 

 

 
figure 3                                                                       

 

Figure: 3a & 3b 

Discussion 
Nicolau Syndrome, also known as embolia cutis 

medicamentosa or livedoid dermatitis, was first 

described in  1924 by Freudenthal1 and has since been 

reported worldwide in association with administration 

of a wide variety of parenteral medications particularly 

intramuscular medications2,3,4  . More than 25 different 

drugs have been reported as causing this syndrome1. 

Table 1 shows some reported causes of Nicolau 

Syndrome3-23. Cases have also been reported in 

association with intra or periarticular injections17 of 

steroids    as well as intravenous22 and subcutaneous 

injections23.  

It is a local aseptic cutaneous, soft tissue and 

sometimes muscular ischaemic necrosis. Pathogenesis 

b. Well defined dark 

patch with blistering 

on the right buttock, 

the site of injection  

a. Well defined dark 

patch with blisters on 

the shin of the right leg 

distant from the site of 

injection 

a. Extensive 

myonecrosis of the 

underlying gluteus 

muscles after 

debridement of the 

dead skin 

b. Extensive necrosis 

involving the 

underlying tibia. 

Arrow pointing to the 

involved bone  

Healed gluteal ulcer 

with scarring 

Healed ulcer on the shin 

of the right leg 
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of Nicolau Syndrome is unclear but is likely to be of 

vascular origin1, 2. Intra-arterial, peri-arterial or  

Table 1.Causes of some reported cases of Nicolau 

Syndrome 

IM – intramuscular, IA –intraarticular, IV – 

intravenous, SC – subcutaneous 

DTP – diphtheria/tetanus/pertussis vaccine 

 

peri-neural injections can result in occlusion of 

peripheral arterial vessels either from vasospasm, 

vessel damage or embolization of the administered 

medication. Subcutaneous injections with injury to 

cutaneous arteries may contribute to the occurrence of 

this syndrome3, 5, 8.  Application of cold compress for 

pain relief may accelerate progression of the features 

and worsen outcome6, 7, 18. Also, the mechanism of 

injury seems to be related solely to the process of 

administering the injection as injections of the same 

agents after an episode of Nicolau Syndrome have not 

been associated with recurrence of the syndrome3, 23. 

However, another school of thought proposes that the 

role of physical and chemical factors such as injection 

technique and solution pH may not have any bearing 

on the occurrence of Nicolau syndrome 13.   

Nicolau Syndrome usually presents with sudden 

onset of excruciating pain at the site of the injection 

immediately after administration of the injection. 

Syncope may occur17.  It is then followed by erythema, 

livedoid patch and hemorrhagic patch of skin at the 

injection site6. This skin reaction is pathognomonic of 

Nicolau Syndrome1, 2. Ultimately, necrosis of skin, 

subcutaneous fat and / or muscles occurs over 1 – 2 

weeks. Sequelae of this syndrome include: widespread 

cutaneous necrosis, extensive scarring, ischaemia of 

ipsilateral limb, organ failure, neurological deficits, 

superimposed infections, sepsis and compartment 

syndrome1, 2, 5, 7,9,19. Factors that result in poor 

prognosis include use of cold compress on the injection 

site6,7,18, superimposed infection5,6,8,9, sepsis18,19  

compartment syndrome19 and prior 

immunocompromised state  of the patient5,6,8,9 . These 

can result in significant morbidity9, 19 and 

mortality9,19,24. It therefore has significant medicolegal 

implications14. 

 No confirmatory diagnostic tests for Nicolau 

Syndrome exists2. Diagnosis is purely clinical with 

correlation to previous case reports3. Investigations 

however should be done to rule out other differentials 

and assess for complications of the syndrome. 

Tests5,18,19,25 to be done include full blood count (FBC) 

to rule out an infection and anemia from intravascular 

hemolysis; blood urea, electrolytes and creatinine 

(BUE and CR) to identify any associated renal 

impairment; creatinine kinase to detect muscle damage; 

arterial blood gases (ABG) to assess metabolic 

derangements; urinalysis to detect myoglobinuria 

resulting from muscle necrosis; cultures from the ulcers 

to detect superimposed infection; electrocardiogram 

(ECG) to rule out any hyperkalemia from renal failure 

and duplex scan of the vessels of the affected limb to 

rule out a deep vein thrombosis and arterial occlusion. 

Computed tomogram (CT) scan or magnetic resonance 

imaging (MRI) can help to define the extent of the 

lesion, and also exclude compartment syndrome. 

Tissue biopsy shows necrosis of dermis and 

subcutaneous tissue with focal vascular thrombosis and 

inflammation in the muscles in the acute phase.  

There is no specific treatment for Nicolau 

Syndrome, but patients are managed symptomatically 

depending on the extent of the lesion and its 

complications1,2. Tissue damage may however be 

reversible in the acute phase 1. Treatment involves pain 

control1, 2, topical1, 19 or oral steroids25 for the 

Drug Route of 

administration 

Site of 

administration 

Diclofenac3,5-13  IM Buttock, Thigh 

Ketoprofen 8,10 IM Thigh, Buttock 

Piroxicam14 IA Ankle 

Ketorolac15 IM Buttock 

Gluco-

corticoid16 

IA Ankle 

Para-

methasone17 

IA Shoulder 

Cortivazol17 IA Shoulder 

Hydro-

cortisone17 

IA Shoulder 

Penicillin13,18-

21 

IM Thigh, Buttock 

Meperidine 10 IM  Buttock 

Cyano-

cobalamin 13 

IM Buttock 

Polido-   

chanol 22 

IV Achilles tendon 

Glatiramer 

acetate 23 

SC Buttock 

Hexavalent 

vaccine 4 

IM Thigh, arm,  

DTP 4 IM Thigh 
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inflammation, antibiotics for superimposed 

infections5,6,8, vasoactive agents e.g. pentoxyphylline18 

to counteract the vasospasm, anticoagulants e.g. 

heparin18 and hyperbaric oxygen18 which have been 

found to be helpful. Wound debridement and dressing 

are done1. The wounds usually heal over several 

months resulting in an atrophic scar1, 2, 3. Skin grafting 

or flaps if required can be done. Physiotherapy is also 

employed. 

Prevention is essential as no specific treatment exists. 

Steps to be taken to avoid Nicolau Syndrome include5, 

7,21,26,27: 

1. Using a long enough needle to reach the 

muscles when giving IM injections so as to 

avoid subcutaneous injections of 

intramuscular preparations. Recommended 

length of needle for a 90kg patient is 5 -7.5cm 

and for a 45kg patient 3 -4cm. 

2. Injections on the buttock should be given in 

the upper outer quadrant to avoid injury to the 

sciatic nerve. 

3. Aspiration should always be done before 

medication is injected into the muscle to avoid 

intravascular injections. 

4. The Z-track method of giving injections 

should be used where the skin and 

subcutaneous tissues are retracted from the 

site of the injection. This de-aligns them from 

the underlying muscle. The needle is inserted 

at 90 degrees, the injection is given and the 

needle withdrawn slowly and smoothly at a 

90-degree angle. The finger is then released to 

trap the medication inside the muscle and 

minimize subcutaneous injection by blocking 

the tract. 

5. Volumes larger than 5 mls to be injected using 

the Z-track method should be divided and 

administered at different sites. 

6. Repeated injections at the same site should be 

avoided 

7. Cold compress application after IM injection 

should be avoided. 

8. IM injections should be avoided in obese 

patients if possible 

9. Injections should be stopped if patient 

complains of excessive unexpected pain 

during the procedure 

 

Conclusion 
Administration of parenteral medication 

particularly via the IM route can lead to debilitating 

complications and hence unnecessary injections should 

be avoided. Awareness of Nicolau Syndrome among 

health care practitioners should be raised. As no 

specific treatment exists, the necessary steps to prevent 

its occurrence should be taken especially when IM 

injections are administered. 
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Summary 

Objective: Diverticular disease of the stomach is 
uncommon and rarely suspected in all cases of upper 
gastro-intestinal pathology. The aim of this report is to 
demonstrate gastric diverticulum as an uncommon 
cause of upper gastrointestinal symptoms. The 
literature in Ghana shows no documented record; and 
we therefore seek to highlight gastric diverticulum as a 
possible differential diagnosis when evaluating patients 
with dyspepsia.   
Case Report and Intervention: We present a case of a 
26 year old man who presented to the outpatient clinic 
with a 2-year history of recurrent epigastric pain and 
dyspepsia. This patient had previous upper 

gastrointestinal endoscopies which were normal. The 
recurrence of his symptoms necessitated a referral to 
Korle-Bu Teaching Hospital, a tertiary hospital, where 
the diagnosis of gastric diverticulum was confirmed at 
endoscopy. He was managed with proton pump 
inhibitors. Treatment is largely conservative, except in 
complicated cases such as bleeding and perforation 
where surgery is indicated. 
Conclusion: Gastric diverticulum is rare in Ghana. A 
high index of suspicion is required to make a diagnosis 
especially in symptomatic patients with apparently 
normal gastric mucosa at endoscopy. 
  

 
Key Words: Gastric diverticulum, Epigastric pain, Dyspepsia, Proton pump inhibitors, Endoscopy. 

 
Introduction 

Diverticular disease occurs commonly in the large 
intestine. Less commonly it may be found in other 
parts of the gastro-intestinal tract. Its presence in the 
stomach is rare. 

The world-wide reported incidence of gastric 
diverticulum is estimated to be between 0.01 to 2.6% 
depending on the method of detection1. Incidence at 
autopsy is about 0.02% whiles by gastrointestinal 
contrast studies it is about 0.04%2. Males and females 
are equally affected and the age at presentation is 
usually between 20 to 60 years. Gastric diverticulum 
can however affect children3 

There are two types of diverticula namely, 
congenital or true diverticula and acquired or false 
diverticula. The congenital type develops during the 
third to seventh week of embryogenesis where the 
fusiform stomach is transformed into an adult form. A 
900 rotation of the stomach occurs together with the 
duodenum, pancreas and dorsal mesentery. The dorsal 
mesentery then fuses with the posterior body wall. A 
herniation of the posterior wall of the stomach through 
the dorsal mesentery prior to fusion results in a 
diverticulum4. 

Acquired diverticulum is thought to result from 
increased intraluminal pressure or external traction of 
an inflamed or diseased portion of the stomach wall4. 

Most patients with gastric diverticula are 
asymptomatic. However, few patients present with 
symptoms. The commonest symptom is vague upper 
abdominal pain5. Other symptoms include dyspepsia, 
nausea, vomiting, hematemesis and weight loss6. 
Significant numbers of patients with gastric 
diverticulum also have other gastrointestinal conditions 
that may explain their symptoms5. 

Gastric diverticulum is diagnosed by upper 
gastrointestinal endoscopy or upper gastrointestinal 
contrast studies. Occasionally abdominal computer 
tomography scan may be the mode of diagnosis in 
complicated cases such as perforation with abscess 
formation4, 5. Many cases are diagnosed while patients 
are undergoing endoscopy for other reasons. 

Currently there is no clearly defined protocol for 
treatment of asymptomatic cases. However in 
symptomatic cases, proton pump inhibitors or 
histamine receptor blockers are administered for 2-
4weeks.  In complicated cases such as large 
diverticulum of more than 4cm in size5; bleeding, 
perforation and malignant change, surgical intervention 
is employed7 with laparoscopy being the preferred 
approach5, 7. Intra-operative gastroscopy may be 
required to assist in locating the diverticulum. 

 
CASE REPORT 

A 26 year old man was referred for endoscopy 
from a district hospital on account of suspected peptic 
ulcer disease. He had a 2-year history of epigastric pain 
associated with meals. Two previous upper 
gastrointestinal endoscopies performed on account of 
his symptoms had been reported as normal. 

There was no history of non-steroidal anti-
inflammatory drug abuse or significant alcohol use. He 
had no history of hematemesis, coffee ground vomitus 
or melaena. His symptoms over the previous 2 years 
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had been relieved by taking proton pump inhibitors for 
one week. The pain worsened a week prior to 
presentation and necessitated the referral for further 
evaluation at the Korle-Bu Teaching Hospital.  

On examination, he looked well hydrated, and was 
not pale or jaundiced. His blood pressure was 
120/70mmHg and had a pulse of 84 beats per minute 
with good volume. His respiratory and cardiovascular 
systems were normal. The abdomen was soft with mild 
tenderness at the epigastrium but no guarding or re-
bound tenderness. He had no melaena on digital rectal 
examination. His full blood count showed haemoglobin 
concentration of 12.3g/dl and a normal white cell 
count. He was prepared for gastro-duodenoscopy the 
next morning. 

 

 
Figure 1: Esophago-Gastro-Duodenoscopy showing 
moderate proximal gastritis and a 6cm diverticulum 
(arrow) at the fundus of the stomach. 
 
There were no ulcers, tumors or active bleeding seen. 
He was subsequently managed on oral proton pump 
inhibitors for four weeks with good clinical response. 
 
DISCUSSION 
Gastric diverticulum is an uncommon condition 
encountered in clinical practice. It may be congenital or 
acquired. Congenital forms of gastric diverticulum are 
usually found near the esophagogastric junction and 
constitute about 72% of all cases8. It is a true 
diverticulum. The acquired diverticulum is a false 
diverticulum with only mucosa and submucosa 
forming its wall9. This patient’s diverticulum was 
located at the fundus, the region normally associated 
with the congenital form of gastric diverticulum. It 
measured 6cm in diameter, larger than the commonly 
reported size of 1-3cm in the literature7. 
Gastric diverticulum is usually asymptomatic with a 
few patients having symptoms of dyspepsia, epigastric 
pain, foul smelling belching. Other symptoms may be 
due to complications such as bleeding and perforation. 
Our patient had a 2-year history of dyspepsia for which 
two previous endoscopy findings were normal.  

As we experienced in this patient, the diagnosis of 
gastric diverticulum usually occurs as an incidental 
finding at endoscopy performed for other reasons10; in 
this case, for peptic ulcer disease. This collaborates the 
trend in the literature regarding the diagnosis being an 
incidental finding8, rather than a suspected diagnosis. 
The patient’s symptoms improved after four weeks’ 
treatment with proton pump inhibitors for proximal 
gastritis; the diverticulum may probably be a risk 
factor. It is unclear whether there is any association 
between gastritis and diverticulum as we found only 
one report in the literature where both conditions 
coexist11. He has since not had any symptoms within 
the last eight months. Our approach towards this 
patient is conservative even though he has a large 
diverticulum. The decision for surgical intervention in 
large symptomatic diverticula lacks adequate evidence 
in the literature, although it appears to be a risk factor 
for complications. Some authors recommend surgical 
resection when the diverticulum is large, symptomatic 
or complicated by bleeding or perforation12. At 
endoscopy, the scope can be used to distend the 
diverticulum to mimic the patient’s symptoms4, 13. This 
helps in the selection of symptomatic patients who may 
benefit from surgical resection. We intend to follow 
him up routinely once a year6, in order to diagnose any 
complication that may occur. Our approach is informed 
by the belief of some authors that, the need for surgical 
resection for symptomatic large diverticula depends on 
the severity of patients symptoms4. In our patient, we 
did not estimate the symptoms to be severe enough to 
warrant resection at this stage. 
 
CONCLUSION 
Gastric diverticulum is a rare clinical entity which 
might explain a few of the symptoms of the upper 
gastro-intestinal tract. Treatment is largely 
conservative except in large symptomatic and 
complicated cases such as perforation and bleeding. 
A high index of suspicion is required in the diagnosis 
of gastric diverticulum, especially when a patient 
presents with recurrent epigastric pain and foul 
smelling belching which subsides on therapy with 
proton pump inhibitors. In many instances, an 
unsuspecting endoscopist may miss the diagnosis. 
Long term follow up is recommended so as to identify 
possible complications.  
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(consult the editorial office for details). If any tables, illustrations or pho- 

tomicrographs have been published elsewhere, a written consent for repro-
duction is required from the copyright holder and the author(s). Charts and 

drawings must be done professionally. When charts are submitted, the 

numerical data on which they were based should be supplied. 
 

Abbreviations: Abbreviations should be defined on first use and then ap-

plied consistently subsequently. Non-standard abbreviations or those used 

less than three times in the text are not permitted. 
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be expressed in mm Hg. and haematological and biochemical measure-
ments in SI (SystemeInternationale) units. Decimal points must be used 
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Trade Names:Non-proprietary (generic) names of products should be used. 

If a brand name for a drug is used, the British or International non-

proprietary (approved) name should be given. The source of any new or 
experimental preparation should also be given. 
 

References: References should be limited to those  relating directly to 

contents of the paper. References should be cited in sequence and num-

bered by Arabic numerals in superscript. The list of references at the end 
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text. They should give the names and initials of all authors. The authors’ 
names must be followed by the title of the article, the title of the journal, 

abbreviated in the style of the Index Medicus, the year of publication, the 
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Book Chapter 

Philips SJ, Whisnan JP. Hypertension and stroke. In: Laragh JH, Bremner 
BM, editors, Hypertension: pathophysiology, diagnosis and management. 

2nd Ed. New York: Raven Press, 1995, p465-478. 
 

Review Process 
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Copyright 
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