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EDITORIAL COMMENT
Journal of LMDA July-Dec, 2017; Volume 17, Number 2
It was the great Greek philosopher, Aristotle, who said; “You will
never do anything in this world without courage. It is the greatest
quality of the mind next to honour”. Indeed, the current leadership
of LMDA with Dr Louise Mapleh Kpoto as President has courageously resuscitated our prestigious medical journal by appointing
the current Editorial Board that worked so hard to publish Volume
17, Number 1 in June 2017. That edition has been adjudged the best
since the history of the Journal.
This is now number 2 of same volume containing well-researched
Articles meant to enrich our knowledge and skills, such as multiple
myeloma, Diabetes mellitus, HIV/AIDS, orthopaedic cases (indications for Amputations in Liberia),neurosurgical emergencies in
Liberia etc.
On the Global Health scene, the new Director General of World
Health Organization, Dr Tedros Adhanom Ghebreyesus, an African
from Ethiopia, has assumed duty and is harping on Strengthening
Health Systems: “Strengthening health systems is the best way to
safeguard against health crises. Outbreaks maybe inevitable but
epidemics are not. Strong health systems are our best defence to
prevent disease outbreaks from becoming epidemics”—DG WHO,
Commentary 17 July 2017. This statement is very relevant and underscores current Health Systems Strengthening Projects in Africa
including Liberia.
The Editorial Board welcomes Articles in the form of Original research, Reviews, commentaries, case report, case series, conference
proceedings, technical reports and also expecting to hear the voice
of readers through “Letters to the Editor”. The format of Articles
being submitted should be: Title, Authors with Institutional affiliation, Abstract(structured), key words, Introduction/Background,
Objectives, Materials and Methods (Methodology), Results, Discussion, Conclusion, References ( in Vancouver style),Conflict of
Interest and Acknowledgement.
You are All welcome to submit your intellectual output for publication in our prestigious International Journal (Journal of LMDA).

Kind Regards,
Prof S. Chinenye MBBS, FWACP, FACE, FNSEM, FLCP
Editor-in-Chief, Journal of LMDA

Volume 17 - Number 2 |

July - December, 2017

73

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

ORIGINAL ARTICLE

Multiple Myeloma in Liberians
Joseph N. Njoh1,2, Ian Wachekwa1,2, Philip Z. Ireland1,2, Zoebon B. Kparteh1.
1. John F. Kennedy Medical Center, P.O. Box 1973, Monrovia, Liberia
2. Liberia College of Physicians and Surgeons, 12th Street & Russell Avenue, Monrovia, Liberia.
Correspondence author: joseph_njoh@yahoo.com

Abstract
Introduction: Multiple myeloma is a relatively common malignancy among blacks yet it is often missed or
diagnosed very late.
Objective: To report on the spectrum of findings in patients with multiple myeloma seen at the John F. Kennedy Medical Center.
Materials and Methods: A retrospective analysis of
four cases of multiple myeloma in Liberians was done.
Information on the clinical, laboratory and radiological data was analyzed.
Results: The average age at the time of diagnosis was
62.5 years and 3 out of the 4 cases were males. 75% of
the patients had a chronic history of anaemia, bone
pain and generalized body weakness. All 4 had unintentional loss of weight and 2 had neuropathy.
The haemoglobin levels in all 4 cases were low, and 3
of them had evidence of nephropathy. In 3 of the cases,
the serum calcium and alkaline phosphatase levels
were checked and in all 3 cases the serum calcium levels were elevated with normal alkaline phosphatase
levels. The ESR was recorded in 3 of the cases and in all
instances the ESR was above 100mm/hr. All 4 patients
had x-rays showing lytic bone lesions. Those in whom
serum protein electrophoresis was done (n=3), monoclonal peaks were seen and those in whom bone marrow biopsies were done (n=2), there were increased
numbers of plasma cells.
50% (n=2) of the patients have since died and the remaining two are doing well on treatment.
Conclusion: Laboratory investigations and imaging
studies are the most important modalities for diagnosing multiple myeloma. However, where resources are
limited as in our case, one should have a high index
of suspicion when faced with an elderly patient with
bone pain, chronic anaemia, weight loss and an elevated ESR.
Key words: Multiple, Myeloma, Liberians.
Received: 30/07/2017
Accepted: 04/08/2017
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Introduction

Multiple myeloma, also known as Kahler’s disease, is a
monoclonal gammopathy in which there is proliferation of malignant plasma cells within the bone marrow.1
A diagnosis of multiple myeloma is made if one has
more than 10% plasma cells in the bone marrow, evidence of hypercalcaemia, renal insufficiency, anaemia,
bone lesions as well as evidence of “M” protein in serum or urine.2
The disease is often diagnosed when one presents with
bone pains, chronic fatigue, fractures of long bones
and paraesthesia or paresis.3
Multiple myeloma was found to be the fifth commonest haematological malignancy in Maiduguri Teaching
Hospital (Nigeria) at 4.2% of all haematological malignancies.4
However, at the University of Benin Teaching Hospital that is in the oil-rich Niger Delta region, multiple
myeloma constituted 9% of all haematological malignancies.5
It accounts for 1% of all malignancies in whites and 2%
in blacks.1
The prevalence of monoclonal gammopathy of undetermined significance (MGUS), a precursor to multiple myeloma, in Ghanaian men was found to be twice
that in white men. This supports the hypothesis that
race-related genetic susceptibility could explain the
higher rates of MGUS in black populations.6
The yearly incidence amongst black males is 9.6
per 100,000 and for white males it is around 4.3 per
100,000.3 It is also more common in males than females. It is a disease of the elderly, the median age of
those affected being 65 years at the time of diagnosis,
and it is extremely rare below the age of 40 years.3 In
a study done at the Obafemi Awolowo University
Teaching Hospitals Complex, Ile-Ife, Nigeria, between
1986 and 2001, the median age of myeloma patients
was 60 years with the ages ranging from 15 to 81 years.7
The exact cause is not known, however exposure to radiation from atomic bombs, therapeutic and diagnostic radiation, have been implicated as possible causes
of multiple myeloma. Many studies involving agricultural occupations, exposure to benzene, petroleum
products, and engine exhaust and other industrial exposures have also found associations with multiple
myeloma. Tobacco use, obesity, diet, and alcohol inges-

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

Multiple Myeloma in Liberians

tion are all possible causes of multiple myeloma.8
Almost all cases evolve from monoclonal gammopathy of undetermined significance (MGUS) to become
the asymptomatic smoldering myeloma (SMM) and
eventually lead to the symptomatic myeloma. The
probability of progression from MGUS to symptomatic myeloma is 1% per year.3 On the other hand between 10 and 20% of patients with SMM progress to
symptomatic myeloma per year.3 The precise mechanism of progression is not known. 3
With regards to treatment, melphalan-prednisonethalidomide and melphalan-prednisone-bortezomib
currently appear to be the treatments of choice for a
large proportion of elderly multiple myeloma patients
ineligible for autologous stem cell transplantation.
Interest in the cyclophosphamide-thalidomide-dexamethasone, with an attenuated dose of dexamethasone, and melphalan-prednisone-lenalidomide combinations is developing and these may be superior to the
melphalan-prednisone-thalidomide combination.9
Omoti and Omuemu concluded that in a developing
nation, the late presentation and inadequate treatment from poor compliance with therapy in a setting
of poverty and ignorance are factors contributing to
the poor survival of the patients in developing countries.10
Salawu and Durosinmi also noted that the presenting
features of Nigerian patients with myelomatosis are
not different from reports elsewhere, but high default
rate and short survival are particularly noted.7

Results

Table 1: Demographic and clinical data
Features

Case 1

Case 2

Case 3

Case 4

Age (yrs)
Sex
Occupation

59
61
Male
Male
Engineer Former
x-ray
technician
Yes
Yes
Yes
Yes

66
Male
Retired
Dentist

64
Female
-----

Yes
Yes

---------

Yes

Yes

Yes

Yes

-----Yes
------

----------Yes

Yes
Yes
Yes

--------Yes

Bone pain
Generalized
body weakness
Loss of
weight
Anorexia
Neuropathy
History of
chronic anaemia

Table 2: Summary of Results of Investigations.
Features
Haemoglobin (g/
dl) (12-18g.dl)
ESR (mm/hr)
(0-15mm/hr)
Serum calcium
(mg/dl) (7.28.9mg/dl)
Serum ALP
(U/L) (30-200U/
L)
Serum creatinine
(mg/dl) (0.51.1mg/dl)
Bence-Jones
proteins
Serum protein
electrophoresis
Lytic lesions on
x-ray
Bone marrow
biopsy + analysis

Case 1
8.6

Case 2
4.1

Case 3
8.6

Case 4
9.9

110

102

125

-----

-----

13

10.7

9.1

-----

78

101

72

2.4

4.9

1.5

1.2

-----

Yes

Yes

Yes

----Yes

Monoclo- Monoclo- Monoclonal peak nal peak nal peak
Yes
Yes
Yes

-----

-----

Increased Increased
plasma
plasma
cells
cells

Table 3: Summary of patients’ current status
Features

Case 1

Case 2

Case 3

Case 4

Status

Deceased

Alive

Deceased

Alive

The average age at the time of diagnosis was 62.5 years
and 3 out of the 4 cases (75%) were males. 75% of the
patients had a chronic history of anaemia, bone pain
and generalized body weakness. All 4 had unintentional loss of weight and 2 had neuropathy.
The haemoglobin levels in all 4 cases were low, and 3
of them had evidence of nephropathy. In 3 of the cases
the serum calcium and alkaline phosphatase levels
were measured and in all 3 cases the serum calcium
levels were elevated with normal alkaline phosphatase
levels. The ESR was recorded in 3 of the cases and in all
instances the ESR was above 100mm/hr.
All 4 patients had x-rays showing lytic bone lesions. 3
had lytic lesions on skull x-rays and 1 of them also had
lytic lesions in the pelvis and spine, and another had
lytic lesion in the humerus. Only 1 male had lytic lesions in his ribs together with vertebral compression
fractures. Those in whom serum protein electrophoresis was done (n=3), monoclonal peaks were seen
and those in whom bone marrow biopsies were done
(n=2), there were increased numbers of plasma cells.
Two of the patients (50%) have since died and the remaining two are doing well on treatment. One is being followed up in Ghana and the other in the United
States of America.
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Discussion

The mean age of 62.5 years at the time of diagnosis is
similar to that observed in other studies. Anaemia appears to be the initial feature in multiple myeloma. Worryingly, in one of the cases reviewed, the patient was being managed as a case of anaemia of unknown aetiology
for 4 years only to have a diagnosis of multiple myeloma
being made after he presented with severe back pain,
which was found to have been a result of a pathological
fracture of a vertebra. He died soon after the diagnosis of
multiple myeloma was made. Had the cause of the anemia been sought early during the course of his illness,
the patient’s life might have been saved.
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About 80% of patients will complain about bone pain
during the course of their illness.3 The bone pain usually
affects the back, ribs and long bones and is often worse
with movement. Persistent pain suggests a pathological fracture. The pain is a result of proliferation of tumor
cells and activation of osteoclasts.1
Anaemia, which was the initial presenting complaint in
most of the cases reviewed is said to occur in about 75%
of patients.3 It is usually normocytic normochromic and
is due to the replacement of bone marrow, inhibition of
hematopoiesis and mild hemolysis.1
Renal failure generally occurs in about 20% of myeloma
patients.3 It may result from hypercalcaemia, light chain
proteinuria, urate nephropathy, pyelonephritis and amyloid glomerulopathy.1
Lytic lesions on x-ray were found in all the 4 patients
reviewed. All of them had punched out lesions on skull
x-ray. Leleu and collegues at Treichville University Hospital in Abidjan also observed the predilection of lytic lesions for the skull. Other sites involved were the ribs, humerus and the pelvis.11 In our case series, pathological
fractures were present in 1 person only (25%). Salawu
and Durosinmi observed pathological fractures in 44%
of their myeloma patients in Ile‐Ife, western Nigeria.7

Laboratory investigations and imaging studies are the
most important modalities for diagnosing multiple
myeloma. However, where resources are limited as in
our case, one should have a high index of suspicion
when faced with an elderly patient with bone pain,
chronic anemia, weight loss and an elevated ESR.

76

Volume 17 - Number 2 | July - December, 2017

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

ORIGINAL ARTICLE

The Epidemiology of Thermal Burns at the JFK Medical Center:
A Retrospective Study from Jan. 2015-Jan. 2016
Ayun Cassell III1, Atem Geu2, Patrick Okao3, Peter Coleman4, Samuel Freeman5, Lawuobah Gbozee6
1-6: Department of Surgery, Liberia College of Physicians and Surgeons.
Corresponding Author: Ayun Cassell III, 3rd Year Surgical Resident, Liberia College of Physicians and Surgeon, Monrovia
Liberia, email: ayuncasselliii@gmail.com. +231886820492

Abstract:

Introduction: Burns constitute a major public health
problem, especially in low and middle income countries where over 95% of all burn deaths occur. Thermal
injuries are a major source of morbidity and mortality
in the developing world. There are over 300,000 deaths
worldwide each year resulting directly from fire related burns alone with many more deaths from scalds
Objective: This study was a retrospective descriptive
study assessing the epidemiology of thermal burns
considering age, gender, hospital stay and outcome.
Methodology: This Study was conducted at John F.
Kennedy Medical Center (JFKMC), the premier referral center in Liberia with ethical approval. Operative
and surgical ward logs were reviewed retrospectively
from Jan 10, 2015 to Jan. 10, 2016. Fifty-three cases
of burns were reviewed and only 44 cases of thermal
burns were included in the study. Records with incomplete data were excluded.
Results: The study showed that more males were
burns victims at 57% (25/44) than females 43%(19/44)
with a ratio of 1.3:1. The highest frequency of burns
66% (29/44) was in ages below 15 years and least in
those > 45 years (4% or 2/44). 21/44 burns victims
(48%) had a length of hospital stay between 0-14 days.
The findings displayed a 30% mortality, 13 deaths out
of 44 patients.
Conclusion: Majority of burns victims were children with the highest mortality occurring in the first
2weeks. Guidelines and policy are required to protect
these children from the disease burden.
Keyword: Burns, Mortality, Outcome, Scald, Thermal
Received: 21/07/2017
Accepted: 26/07/2017

Introduction

Burns constitute a major public health problem, especially in low and middle income countries where over
95% of all burn deaths occur (11).

Thermal injuries are a major source of morbidity and
mortality in the developing world. There are over
300,000 deaths worldwide each year resulting directly
from fire related burns alone with many more deaths
from scalds (3).
It has been estimated that 75% of all deaths following
thermal injuries are related to infection (15). Optimal
management of burns, particularly to prevent infection is essential to improve outcome (16).
Burns secondary to flames and fire are the most common cause of burns in adults. Flames account for 35
to 42 percent of hospital admissions related to burns,
while scalds account for 15 to 18 percent [3].
In burn centers in the US, scald burns account for
nearly half the admissions of children less than five
years of age. In China and Iran, flame burns and scalds
occur at approximately the same frequency in children
under the age of 18 years [7].
The global trend has been that young boys are at highest risk of burns; thereafter, the risks are higher in older
girls and women (19). A higher number of cases in
boys have been reported in Angola, Bangladesh, China,
Côte d’Ivoire, Kenya and Nigeria [10].
However, Egypt and India have a greater proportion of
burns among girls (17, 18). No gender differences were
identified in the US (19).
A retrospective review of burns in 650 Ghanaian children, age zero to five years found that the most common cause of burns was scald [8].

Study Objective

The management of burn remains a challenge at the
JFK Medical Center especially in the absence of a
Burns Unit. This study was conducted to highlight the
outcome of Burns management at JFK Medical Center.
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Material and Methods

This study is a retrospective descriptive study assessing the epidemiology of thermal burns considering
age, gender, hospital stay and outcome.
This Study was conducted at John F. Kennedy Medical
Center (JFKMC), the premier referral center in Liberia
with ethical approval.
Operative and surgical ward logs were reviewed retrospectively from Jan 10, 2015 to Jan. 10, 2016.
Fiftythree cases of burns were reviewed and only 44 cases
of thermal burns were included in the study.
Records with incomplete data were excluded. Chemical and Electrical burns were also excluded from the
study.

Figure 3: Length of Hospital Stay
21/44 burns victims (48%) had a length of hospital stay
between 0-14 days.

Results

Figure 4: Mortality Distribution by days
Our study displayed that 70% (9/13) of all the deaths
occurred between 0-14 day. The findings displayed a
30% mortality, 13 deaths out of 44 patients.
Figure 1: Gender Distribution
The study showed that more males were burn victims
at 57% (25/44) than females 43%(19/44) with a ratio of
1.3:1

Figure 5: Mortality by Age
The highest mortality was seen in the pediatric population 7/13 (54% of all deaths).

Discussions
Figure 2: Frequency by Age
The highest frequency of burns 66% (29/44) was in
ages below 15 years and least in those > 45 years (4%
or 2/44).
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The study showed that more males were burn victims
at 57% (25/44) than females 43% (19/44) with a ratio of
1.3:1. Similar finding was revealed by JC Samuel et al
(14) in Malawi which displayed a 1.3:1 ratio with 56.2%
males (208/307) and 43.8% females amongst burn vic-

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

The Epidemiology of Thermal Burns at the JFK Medical Center
A Retrospective Study from Jan. 2015-Jan. 201

tims. Agbenorku et. al (12) revealed that males (54.8%,
N= 23) outnumbered females (45.2%, N=19) in a study
of burn patients.
The highest frequency of burns 66% (29/44) was in
ages below 15 years and least in those > 45 years (4%
or 2/44). Kitaro et al. (1) in Uganda showed that most
burn cases were between 1-10 years constituting
64.3% and the least being >50 years (4.4%). JC Samuel
et al (14) in Malawi (Retrospective-Study) also displayed that age < 15 years accounted for most burn victims 66.7% (250/370).
21/44 burns victims (48%) had a length of hospital stay
between 0-14 days. A retrospective study by Komfo
Anokye Teaching Hospital, Kumasi, Ghana displayed
a 21/46 victims (47%) spent less than 11 days in the
hospital (13). Our findings were also concurrent with a
study in Kenya where 48.9% of burn victims were hospitalized for an average of 13 days (20).
Our findings displayed a 30% mortality, 13 deaths out
of 44 patients. Agbenorku et al (12) showed a higher
mortality rate of patients admitted to be 54% (25 out of
46) but most of these subjects were poly traumatized
patients. According to Zarei et al (2) in Tehran, the
mortality rate was 33%. Sepsis was the most common
cause of mortality.
Our study displayed that 70% (9/13) of all the deaths
occurred between 0-14 days of hospital stay most due
to shock, inhalation injury, sepsis and renal failure.
Findings by P. Agbenorku et al (12) showed that 25
of 46 (54%) of those admitted died with a mean duration in hospital of 16.5 days. Research conducted by
Nthumba et al (20) in Kenya revealed that 135/152
(80.9%) of patients died within the first two weeks of
admission.
The highest mortality was seen in the pediatric population 7/13 (54% of all deaths). According to Morrow et
al. [9] and Sheridan [10]; children do not tolerate large
thermal injuries as much as adults. Therefore, children
with burns covering more than 30% of the body surface have a higher rate of mortality than adults with
identical injuries.

Limitations

This was a retrospective hospital- based study involving a period of only one year. Variables such as total
body surface area burned and cause of injury could not
be assessed due to poor documentation.

Conclusion

Majority of burns victims were children with the highest mortality occurring in the first 2weeks. Policy and
Guidelines are required to protect these children from
the disease burden. A Burns unit with a proper Burns
registry is crucial. This study served as a framework for
a Prospective study that will assess more variables to
improve the outcome of Burns Management at JFK
medical center.
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Abstract

Head injuries and skull fractures are on a steep rise
worldwide. Road traffic accidents are the major cause
of skull fractures secondary to the rise in road traffic accident. Out of these, many skull fractures presented as
open skull fractures with brain matter being exposed
into wound.
Objective: We present a case series of four cases of
Open Depressed Skull Fracture with Brain Evisceration
to share our clinical experience, management approach
and outcome in Liberia and compare it with available
literature and practice worldwide.
Methodology: Over six months (January 2017 to July
2017), we managed four cases of Open Skull Fracture
with Brain Evisceration.
Results: There were 2 males and 2 females who sustained open skull fracture and brain evisceration. Three
of the four cases on admission were hemodynamically
stable while one was in hemorrhagic shock. All the patients in the series were unconscious on admission
with a GCS below 8/15. Two of the patients with bilateral non-responsive pupils died. All the patients received
wound irrigation and debridement with gentle removal
of the damaged mater. All patients had primary dural
closure. No cranioplasty was performed. Two patient
survived without permanent neurological sequelae.
Conclusion: The management of Open Skull fracture
and Brain Evisceration is a neurosurgical emergency.
In the absence of a Neurosurgeon, proper irrigation,
debridement of devitalized tissues and removal of damaged eviscerated brain mater is crucial. Primary watertight dura closure is advised to avoid cerebrospinal fluid
leakage.
Received: 22/07/2017
Accepted: 26/07/2017

Introduction

Head injuries and skull fractures are on a steep rise

worldwide. Road traffic accidents are the major cause of
skull fractures secondary to the rise in vehicular traffic
(1, 2), the high speeding vehicles and drunk driving (2).
Out of these, many skull fractures presented as open
skull fractures with brain matter being exposed into the
wound (2). Depressed skull fracture is a very serious
type of trauma occurring in 11% of severe head injuries
and may be comminuted in which broken bones are
displaced inward (14). Compound depressed fractures
are those in which the dura mater is torn (15). Compound depressed fracture poses significant challenges
to Neurosurgeon regarding their definite management.
Cranioplasty of the frontal orbital region is a major challenge to the surgeon because of the proximity to the
globe, the sinuses, the eyebrows and eyelids (18). Inadvertently, fracture segments are removed in emergency
which worsens the cosmetic problem (17). Rarely, pulling out the fracture segment may damage vital parts of
the brain and lead to neurological deficit or may cause
profuse bleeding, when close to a major dural sinus (17).
Objective: We present a case series of four cases of Skull
Fracture with Brain Evisceration to share our clinical experience, management approach and outcome in Liberia and compare it with available literature and practice
worldwide.

Methodology

Over the past 6 months from (January 2017 to July
2017), we managed four cases of Open Skull Fracture
with Brain Evisceration. Three of these patients were
treated at the John F. Kennedy Medical Center, Liberia
premier referral center while one of the patients was
treated at The ELWA Hospital, a missionary hospital
in Liberia. All the Patients were seen by a Surgical Resident supervised by a General Surgeon. None of the facility has a Neurosurgeon. All the patients came as neurosurgical emergency and could not be sent for imaging
preoperatively. A patient with systolic blood pressure
below 90mmHg was considered hemodynamically unstable. A CT-scan could not be done as it is not available
in these facilities. None of the patients could be placed
on ventilators postoperatively as it is not available in
both facilities.
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Case 1

A 6yr old female was rushed into the ER by relatives
with complaint of bleeding from a right open frontoparietal skull wound after allegedly being shot in the head
with a shotgun by an 11yr old male playmate. There
was immediate loss of consciousness following the incident with blood oozing from the site of injury but no
reported seizures. She was brought to the ER within 1
hour of her injury. Patient was met lying with blood
stained clothing. She was hemodynamically stable
on arrival. Her neurological exam revealed a modified
Glasgow Coma Scale (GCS) of 7/15 (Best Eye: 1, Best
Verbal: 1, Best Motor: 5) dilated right pupil weakly reactive to light with left upper limb monoplegia. There was
an opened right temporo-parietal skull injury 4-5cm
in diameter with evisceration of cortical brain tissue
about 20 grams of tissues, cerebrospinal fluid leakage,
with active scalp bleeding. She was diagnosed of Open
Frontoparietal Skull Fracture with Brain Evisceration
secondary to Gunshot. Secretions and blood were suctioned from the airway with saturation at 96% on room
air. She was given 20ml/kg bolus of normal saline and
started on intravenous Ceftriaxone. An informed consent form was signed as the patient was rushed to the
operating theater. Under general anesthesia endotracheal intubation, the wound was irrigated with normal
saline. The eviscerated brain mater was gently removed.
The wound edges were debrided with removal of some
pellets and bony fragments. Primary dura repair was
performed with interrupted absorbable sutures. The
scalp was closed with interrupted 2.0 nylon. Cranioplasty could not be achieved. Postoperatively, she was started on anticonvulsants and mannitol with continuation
of antibiotics. Her immediate postoperative course
was remarkable for left hemiplegia with GCS of 7/15
but no seizures or fever. She recovered gradually over
a period of 10 days without any neurological sequelae. Her mini mental examination was unremarkable.

Case 2

A 10 year was rushed into the ER by relatives with
bleeding from an open left frontal skull wound. He
was a motorbike passenger involved in a head-on collision with a speeding truck. He lost consciousness at
the scene with two episodes of tonic-clonic generalized
seizures. He arrived at the hospital within 3 hours of
the incident hemodynamically unstable with a GCS of
5/15 (Best Eye: 1, Best Verbal: 1, Best Motor: 3) bilateral
dilated pupil poorly reactive to light. There were findings of otorrhagia, rhinorrhagia, periorbital ecchymosis
with an open Left fronto-orbital skull injury with evisceration of about 30 grams of tissue. Patient was diagnosed of Open Left Fronto-orbital Skull Fracture with
Brain Evisceration complicated by Basal Skull Fracture
and Hemorrhagic Shock. In the absence of a ventilator
and saturation of 85% on room air, she was given 10 liters of oxygen per nasal prong with repeated suctioning
of the airway. Two 18-gauge cannula was opened with
20ml/kg of normal saline boluses given. Two units of
O-Rh negative blood product was mobilized from the
blood bank. Hemostasis was achieved along the bleeding scalp after irrigation and removal of damage tissue
followed by primary closure of the dura mater and scalp
tissue in the ER. He was started on anticonvulsants and
intravenous Ceftriaxone. He died of Fatal Brain Damage within 30 minutes of hospital stay.

Figure 2. show an open fronto-orbital skull fracture with evisceration of brain tissue and periorbital ecchymosis. (Case 2).

Case 3

A

B

Figure 1:
Panel A shows open frontoparietal skull injury with
evisceration of brain tissue.
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Panel B shows full
recovery of (case 1).
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A 15-year-old female presented through the ER unconscious with open left fronto-parietal skull wound
an hour before presentation after her head was inadvertently pulled into a sawmill. No history of seizure,
otorrhea or rhinorrhea was reported with the incident.
She arrived hemodynamically stable but a GCS of 7/15
(Best Eye: 1, Best Verbal: 1, Best Motor: 5) dilated left
pupil non-reactive to light with right hemiparesis 2/5.
She had an open left frontoparietal skull fracture with

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

An Approach to Neuro-Trauma in Liberia- a Case Series of open
Skull Fracture and Brain Evisceration involving four Patients

evisceration of about 20 grams of brain mater and CSF
leakage. She was diagnosed of an Open Left Frontoparietal Skull fracture with brain evisceration. She was
given initial intravenous doses of tetanus toxoid, ceftriaxone, phenobarbital, fluid and prepared for emergency
surgery. The wound was irrigated and debrided of debris and bony fragments. Primary dura repair was performed with continuous absorbable sutures. The scalp
was closed with interrupted 1.0 nylon. Cranioplasty
was not possible. Postoperatively, the anticonvulsants,
along with the antibiotics were continued and mannitol was served in boluses. Her postoperative recovery
was speedy and was discharged home in two weeks
without neurological deficit.

Figure 4. Open Right fronto-orbital Skull Fracture in a
40-year-old male. (Case 4)

Results
Table 1 Demography: There was an equal male to female ratio
as three of the patients were in the pediatric age range with one
young adult.

		
A
B
Figure 3. Panel A: Open left frontoparietal skull fracture with
brain evisceration. Panel B: Full recovery (Case 3).

Case 4

A 40-year-old male was brought in unconscious
through the ER with a right open fronto-orbital wound
2 hours before presentation. He was a motorbike passenger involved in a head-on collision with a moving
vehicle. Otorrhea and rhinorrhea was reported during
the incident but no seizures. He came in hemodynamically stable but GCS of 5/15 (Best Eye: 1, Best Verbal:
1, Best Motor: 3) bilateral nonresponsive pupil. There
were findings of CSF otorrhea and rhinorrhagia, with
an open right fronto-orbital skull injury with evisceration of about 25 grams of tissue. Patient was diagnosed
of Open Right Fronto-orbital Skull Fracture with Brain
Evisceration complicated by Basal Skull Fracture. He received intravenous doses of tetanus toxoid, ceftriaxone,
phenobarbital, fluid and prepared for operating theater.
Under general anesthesia endotracheal intubation, the
wound was irrigated and debrided of debris and bony
fragments. The dura was repaired with continuous absorbable sutures. The scalp was closed with interrupted
2.0 nylon. Cranioplasty was not possible. He remained
unconscious and died 7 hours postoperatively due to
fatal brain injury.

Case Series

Age

Sex

Case 1

6 years

Female

Case 2

10 years

Male

Case 3

15 years

Female

Case 4

40 years

Male

Table 2 Mechanism of Injury: Two of the injury sustained were
the result of motorbike-vehicle accident.
Case 1

Tangential Gunshot Injury

Case 2

Motorbike-Vehicle head-on
collision

Case 3

Penetrating Sawmill Injury

Case 4

Motorbike-Vehicle head-on
collision

Table 3 Topography of Open Skull Fracture: Anatomically, the
case series revealed two cases of open frontoparietal skull fracture and two open fronto-orbital skull fracture; all with brain
mater evisceration.
Case 1

Right Frontoperietal

Case 2

Left Fronto-orbital

Case 3

Left Fronto-perietal

Case 4

Right Fronto-orbital
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Table 4. Clinical Parameters: All patients had eviscerated brain mater. Three of the four cases on admission were
hemodynamically stable while one was hypotensive. All the patients in the series were unconscious on admission
with a GCS below 8/15. Two of the patients with bilateral non-reactive pupils died.
Case Series

Gram of mater
eviscerated

Hemodynamics

Level of
Conciousness

Pupillary
Status

Outcome

Case 1

20 grams

Stable

Unconcious

Right dilated

Recovered

Case 2

30 grams

Unstable

Unconcious

Bilateral

Died

Case 3

20 grams

Stable

Unconcious

Left dilated

Recovered

Case 4

25 grams

Stable

Unconcious

Bilateral

Died

Table 5. Approach Considerations: Mechanical ventilator was not available for any of the patients. All patients received
phenobarbital in the absence of phenytoin. All our patients were given ceftriaxone and mannitol at some point
during their care.
Case Series

Mechanical
Ventilation

Anticonvulsant

Antibiotics

Mannitol

Case 1

Not available

Phenobarbital

Cetriaxone

Yes

Case 2

Not available

Phenobarbital

Cetriaxone

Yes

Case 3

Not available

Phenobarbital

Cetriaxone

Yes

Case 4

Not available

Phenobarbital

Cetriaxone

Yes

Table 6 Surgical Approach: All the patients received wound irrigation and debridement with gentle removal of the
damaged mater. All patients had primary dural closure as no cranioplasty performed.
Case Series

Irrigation/Debridement

Primary Dural Closure

Cranioplasty

Case 1

Yes

Yes

No

Case 2

Yes

Yes

No

Case 3

Yes

Yes

No

Case 4

Yes

Yes

No

Discussion

Skull fractures are classified into linear, depressed and
comminuted (5). A depressed fracture is one wherein
the fractured fragment driven inwards. Depressed
fractures can be either closed or open (clean or dirty/
contaminated) (20). On the other hand, in elevated fracture, the fractured portion is elevated above the level of
the intact skull (1). Compound elevated fractures are
caused by tangential injuries which slice off a portion
of the scalp, skull and the underlying Dura and brain (5).
They are frequently due to assaults with sharp edged
weapons (6). The principle of management is identical to those of compound depressed fractures with the
elevated bone fragments being replaced into position
after proper closure of the Dura (5). Delay or failure to
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operate these may result in meningitis or formation of
abscess (8).
The locations of depressed skull fractures are frontoparietal in 75% cases, temporal location in 10%, occipital
in 5% and others 10% (17). As high as, in 75-90% of cases,
the depressed fractures are compound in nature (7).
Patients with depressed skull fractures present with history of trauma, depression over the skull, neurological
signs, seizure, CSF leak, brain mater may come through
the wound in compound depressed fracture (16). Plain
X-ray skull will demonstrate the fracture, type, its location, its degree of depression. CT scan is helpful in the
diagnosis of skull fracture and associated intracranial
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lesion (16). Regardless of whether clinical evidence of
penetration exists or not, all patients with Traumatic
Brain Injury should undergo CT-scan, except in extreme cases that require surgical intervention, or when
the patient is clinically and neurologically moribund
and there is no hope for survival (14).

Some authors have stated intracranial bone fragments
that are not removed can cause infection (15). Other
authors revealed that the bone fragments did not increase the infection rate itself, but that the infection rate
became 10 times higher if the fragments are combined
with scalp tissue or hair (19).

Seizure medications are recommended if the chance of
developing seizures is higher than 20% and open fractures, if contaminated, may require antibiotics in addition to tetanus toxoid (20). Epilepsy develops because
of primary brain injury and not because of persisting
bone fragments in situ (22). Therefore, cases with evidence of parenchymal penetration or laceration are
commenced on Phenytoin which is the recommended
antiepileptic drug (21).

There are several predictors of poor outcome in craniocerebral wound, correlating with morbidity and mortality: advanced age, high velocity missiles or handguns
fired from a very close range as in suicide attempts, admission GCS score 3 and 4 (with mortality rates near
90%), bilateral fixed dilated pupils, delayed and poor
mode of transportation, apnea at admission, associated
injuries to chest, abdomen and great vessels generating
massive bleeding, haemodynamic instability (hypotension), postoperative rise in ICP, abnormal coagulation
states on admission or even disseminated intravascular
coagulopathy (11, 12, 13).

The role of surgery is limited in the management of
most skull fractures. Infants and children with open
depressed fractures require surgical intervention (20).
Most surgeons prefer to elevate depressed skull fractures if the depressed segment is more than 5 mm below the inner table of adjacent bone (20). Indications
for immediate elevation are gross contamination, dural
tear with pneumocephalus, an underlying hematoma
and brain evisceration (20).
Compound depressed skull fractures are surgical emergencies, and unless treated promptly and properly,
complications like meningitis, cerebral abscess, osteomyelitis or post-traumatic seizure may supervene (16).
If dura is torn, lacerated brain mater may present in the
wound that should be sucked out, after proper hemostasis, dural tear should be repaired in watertight fashion. If
needed, use pericranial graft or fascia lata if feasible (16).
To repair depressed fractures of the skull, wire ligatures
are usually sufficient. However, complex depressed
fractures of the skull in which the bone is smashed into
several fragments are difficult to reconstruct by wiring
(16). Therefore, bone flaps tend to be mobile but may result in deformed appearance. The treatment of serious
cranial defects has always been a fascinating and controversial issue for craniofacial surgeons (9).
Reconstruction of the craniofacial defects can be carried out with autogenous tissue (calvarium, rib and
iliac crest), allogeneic implants (lyophilized cartilage)
or alloplastic material (methacrylate, hydroxyapatite,
titanium implants and mesh systems). Selection of the
implant material used for reconstruction is still controversial (10).

Conclusion

The management of Open Skull fracture and Brain
Evisceration is a neurosurgical emergency. A Glasgow
Coma Scale of 5 and below, bilateral non-reactive pupils and hemodynamic instability are associated with
increased mortality. In the absence of a Neurosurgeon,
proper irrigation, debridement of devitalized tissues
and removal of damaged eviscerated brain mater can
be performed by General Surgeons. Primary watertight
dura closure is advised to avoid cerebrospinal fluid
leakage. Duraplasty and craniosplasty is possible if the
expertise is available. Tetanus prophylaxis is a useful adjunct. Broad Spectrum antibiotics are recommended to
reduce complications of meningitis and brain Abscess.
Anticonvulsants should be given if the risk of seizure is
high.
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Abstract:

Introduction: Limb amputation in most instances is a
lifesaving procedure that is carried out when a limb cannot be salvaged. However, it poses social, psychological
and emotional challenges to the patient and the family. As a result, accepting amputation in this part of the
world is very difficult. Hence patients rather seek unorthodox method of treatment first and then present very
late to hospitals when the disease becomes extensive.
Objective: The objective of this study was to determine
the pattern, indications, and outcomes of lower limb
amputations at the ELWA Hospital.
Patients and Methods: This is a three year retrospective study of patients who underwent lower limb amputation at the ELWA Hospital from June 2014 to June
2017. With ethical approval from the hospital, the Hospital numbers of the patients were extracted from the
operative log and the charts were retrieved from the
Office of Records and Admissions. A total of 40 charts
were retrieved but only 32 had complete information
and were included in the study. The demographic data,
indication for amputation, complication, limb involved
were collected using a preformed data sheet. The data
was then analyzed using statistical package for social
sciences (SPSS) version 16.
Results: A total of 32 patients were studied. There
were 17 males (53.1%) and 15 females (46.9%). The age
of patients ranged between 19-75 years with a mean
of 49 years. There was unilateral limb amputation in
31 patients (96.9%) with right limb dominance of 58%.
Above knee amputation was the dominant amputation accounting for 46.9% followed by Below Knee
Amputation with 28.1%. Diabetic foot infection was
the most common indication for amputation accounting for 37.5% followed by Peripheral Vascular Disease
at 21.9%. Post-operative complications reported were:
Surgical site infections (34.4%) and pulmonary embolism (6.3%). The mortality rate was 12.5% and the mean
length of stay was 11 days (range of 1-60days)
Conclusion: Diabetes Mellitus and Peripheral Vascular

Disease (PVD)) were the main indications for amputation in this study with above Knee amputation being
the most common level of amputation. A drastic public
health approach is needed to promote early presentation for orthodox medical care, compliance to medication, adequate foot care and aggressive management of
foot lesions in diabetics.
Key Words: Amputation, Diabetes, gangrene, trauma,
Liberia
Receive: 21/07/2017,
Accepted: 26/07/2017

Introduction

Amputation of an extremity is a life changing procedure as the individual faces enormous physical and
psychosocial challenges. Amputation surgery is one of
the oldest surgical procedures dating back to the days
of Hippocrates [1]. In developing countries, amputation remains a tragedy because of poor rehabilitation
[2]. As a result, the amputee faces social stigmatization
coupled with family neglect in some instances. The situation becomes even worst when the individual is the
bread winner for the family because of loss of job and
income. However, limb amputation surgery is a lifesaving procedure in most instances [3]. The indications
for amputation are the same globally but the distribution of these indications varies from region to region.
In developed countries, peripheral arterial disease, as
a result of atherosclerosis is the most common reason
for lower limb amputation [4]. In developing countries,
the leading cause of amputation varies. Some hospital
based studies suggest that trauma is a leading cause of
lower extremity amputation [3, 5]. In other reports, diabetic foot gangrene was the leading indication [6, 7). In
Liberia, there is limited data on lower limb amputation
and this has necessitated this research.

Objective

The objective of this study was to determine the pattern, indications, and outcomes of lower limb amputations at the ELWA Hospital.
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Patients and Method

This is a three year retrospective study of patients who
underwent lower limb amputation at the ELWA Hospital from June 2014 to June 2017. The ELWA hospital is
a 100 bed Christian missionary hospital based in Monrovia. The hospital does not have a trauma unit. There is
one general surgeon who performs amputations. With
ethical approval from the hospital, the operative log
was reviewed and the hospital numbers of all patients
who underwent lower extremity amputation were extracted. These numbers were taken to the record department and the charts were retrieved. A total of 40 charts
were retrieved but only 32 had complete information
and were included in the study. Those with incomplete
data were excluded. The demographic data, indication
for amputation, complication, limb involved were collected using a preformed data sheet. The data was then
analyzed using statistical package for social sciences
(SPSS) version 16.

Results

A total of 40 patients underwent lower extremity amputation within the three year period but 32 charts
had complete information and were included in the
study. Of the 32 patients, 17(53.1%) were males while
15(46.9%) were females giving a male to female ratio
of 1.1:1. The age of patients ranged between 19-75 years
with a mean of 49 years.
There was unilateral limb amputation in 31 patients
(96.9%) while only 01 patient (3.1%) had bilateral amputation. Of those patients who underwent unilateral amputation, 18 patients (58%) had right limb amputation
while 13 patients (42%) had left limb amputation. With
regards to the level of amputation, 15 patients (46.9%)
had above knee amputation; 9 patients (28.1%) had below knee amputation; 5 patients (15.6%) had Ray’s amputation and 3 patients (9.4%) had transtarsal amputation.
The indications for amputation were Diabetic foot infection in 12 patients (37.5%); peripheral vascular disease in 7 patients (21.9%); trauma in 5 patients (15.6%);
wet gangrene in 3 patients (9.4%); chronic osteomyelitis
in 2 patients (6.3%); malignancy in 2 patients (6.3%); and
elephantiasis in I patient (3.1%). The young age group
of 10-39 years accounted for 100% of the trauma related
amputation whereas the age group of 40-79 years accounted for the 100% of amputations related to diabetes foot infection. The age group of 40-79 accounted for
85.5% of amputations due to peripheral vascular disease
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as shown in table 4.
Post-operative complications reported were: Surgical
site infections (34.4%), pulmonary embolism (6.3%).
In 59.4% of cases, there were no complications or the
complications were not reported. Twenty eight (28)
patients were discharged accounting for 87.5% while 04
patients died accounting for 12.5%. The mean length of
stay was 11 days with a range of 1-60days.
Table 1: Age distribution
Age range (years)

Frequency

Percent (%)

10-19

1

3.1

20-29

4

12.5

30-39

5

15.6

40-49

1

3.1

50-59

12

37.5

60-69

6

18.8

70-79

3

9.4

Total

32

100.0

Table 2: Level of amputation
Level of amputation

Frequency

Percent (%)

Above Knee

15

46.9

Below Knee

9

28.1

Transtarsal

3

9.4

Ray Amputation

5

15.6

Total

32

100.0

Table 3: Indication for Amputation
Indication

Frequency Percent

Wet Gangrene

3

9.4

Trauma

5

15.6

Chronic Osteomyelitis

2

6.3

Peripheral Vascular Disease

7

21.9

Diabetic Foot

12

37.5

Malignancy

2

6.3

Elephantiasis

1

3.1

Total

32

100.0
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Table 4: Distribution of Age by Indication for Amputation
Age

Total
10-19

Indications Wet Gangrene

30-39

40-49

50-59

60-69

0

0

0

0

0

3

1(20%)

3 (60%)

0

0

0

0

5

Chronic
Osteomyelitis

0

1 (50%)

1(50%)

0

0

0

0

2

Peripheral
Arterial
Disease

0

0

1(14.2%)

0

Diabetic Foot

0

0

0

1(8.3%)

Malignancy

0

1(50%)

0

0

Elephantiasis

0

1(100%)

0

1

4

5

1

Table 5: Complications of Amputation

2(66.6%) 1(33.3%)

70-79

1 (20%)

Trauma

Total

20-29

2(28.5%) 2(28.5%) 2(28.5%)

7

8(66.6%) 2(16.65)

1(8.3%)

12

0

2
1

0

1(50%)

0

0

0

0

12

6

3

32

[11] but less than 58.3 reported by Chibuzo et al. [9].

Complication

Frequency Percent

Surgical Site Infection

11

34.4

Pulmonary Embolism

2

6.3

None

15

46.9

Unknown

4

12.5

Total

32

100.0

Discussion:

Amputation, one of the oldest known surgical procedures, was first described by Hippocrates in 460–377 BC
[1]. It is most often a lifesaving procedure commonly
performed by orthopedic surgeons, vascular surgeons,
and general surgeons and in resource limited countries
by general practitioners. However, it is often associated
with profound economic, social and psychological effects on patients and their families. Limb amputation
is a dreaded word in our society and in very rare circumstances would patients and relations accept this therapeutic procedure easily. This is because amputation carries a stigma [8].
In this study, there were 17 males and 15 females giving
a male to female ration of 1.1:1. The male preponderance found from this study agrees with findings in other
studies [8, 9, 10]. The male predominance may be due to
their increased risk factors to vascular disease and diabetes (smoking, hypertension), engagement in manual
labor more often without wearing protective shoes and
their predominance in the motorcycle riding business.
The age of patients ranged between 19-75 years with a
mean of 49 years. This is similar or closer to the mean
age of 45 years reported by R. H. Umaru et al in Nigeria

Majority (96.9%) of patients underwent unilateral lower limb amputation with a slight dominance of the right
limb (58%). Many researches on lower limb amputation
report majority unilateral amputation with a right side
dominance including Nabieu et al in Sierra Leone [8]
and Omoke et al in Nigeria [10]. However, Kidmas et al
reported in their study that 59.6% of their amputation
was on the left side though unilateral [2]. The most common level of amputation in this study was above knee
amputation accounting for 46.9%. Above knee amputation was the frequent site of lower limb amputation
in the studies of Kidmas et al (48.9%)[2] and Umaru et
al (34.1%)[11]. However, other studies have reported a
dominance of below knee amputation including Nabieu et al in Sierra Leone (85.2%)[8]; Chibuzo et al in
Nigeria (63.7%)[9] and Omoke et al (31.5%)[10]. The
predominance of above knee amputation in this study
could be due to probably late presentation of patients as
most patients with foot infection or injuries will rather
seek alternative care with the herbalist because of the
erroneous belief in this part of the world that both ulcerative and gangrenous foot lesions arise from poison
contacted by foot.
In this study, Diabetic foot infection was found to be
the most common indication for amputation accounting for 37.5 %. This was closely followed by Peripheral
Vascular disease at 21.9%. Trauma accounted for 15.6%.
The dominance of diabetic foot infection as an indication for lower limb amputation was reported in the
studies of Chibozu et al in Nigeria [9] and Nabieu et al
in Sierra Leone [8]. However other studies report varying results. Omoke et al[10], Kidmas et al[2] and Umaru
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et al[11] reported trauma as the leading cause of amputation in their study. Loro et al reported tumors of the
extremity as the leading cause of amputation in their
study [12].Data from the developed countries report
that peripheral arterial disease as a result of atherosclerosis is the most common reason for lower limb amputation [4]. The high evolving incidence of diabetic complications may be as a result of increasing urbanization
with adverse change in life style and diet, complicated
by a low awareness of the disease and its complications
with inappropriate patient education on foot care, and
poor health‑seeking behavior [14]. The lower percentage arising from trauma in our study may be due to the
fact that ELWA Hospital is not a major trauma referral
center. The young age group of 10-39 years accounted
for 100% of the trauma related amputation whereas the
age group of 40-79 years accounted for the 100% of amputations related to diabetes foot infection and 85.5%
of amputation related to peripheral vascular disease.
Many studies suggest similar distribution including
Omoke et al [10].
The most common complication identified from this
study was surgical site infections accounting for 34.4%.
This is similar to the findings of Kidmas et al [2], Dada
et al [7], and Ofiaeli [6] but more than Chalaya et al [14]
and Sie Essoh et al [5]. The high frequency of surgical
site infection could be attributed to advanced disease
on presentation to the hospital as a result of late presentation and poor stump care by patients and wound
care assistants. Additionally, diabetic foot infection, peripheral vascular disease and other causes of gangrene
are known risk factors for amputation stump infection
and these accounted for the majority of indication for
amputation. The mortality rate in this study was 12.5%
which is less than the mortality rate of 34.1% reported
by Chibuzo et al but higher than the findings of Omoke
et al (8.7%), Ajibade et al (0.02%)[15] and Kidmas et
al(12.6%). The mean length of stay was 11 days with a
range of 1-60days. This is lower than the range of 20 to
50 days (average, 35 days) reported by Nabieu et al in Sierra Leone. The length of hospital stay is an important
measure of morbidity.

Limitation

The limitations of this study are that it is a retrospective,
single-center study and the sample size was small compared to other studies.

Conclusion

Diabetic foot infection and Peripheral Vascular Disease
were the commonest indication for amputation at The
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ELWA Hospital. The observed pattern of predominantly above knee amputation and the relatively high
morbidity associated with amputation surgery in this
setting call for appropriate policy response aimed at prevention and optimum care. This study is thus a wakeup
call for a more radical approach to drastically control the
menace of diabetes mellitus and the other risk factors
for PVD which are almost assuming an epidemic proportion. Health education and public enlightenment on
early presentation for orthodox medical care, compliance to medication, adequate foot care and aggressive
management of foot lesions in diabetics will no doubt
reduce the incidence of diabetic gangrene (presently
the most common indication) with resultant decrease
in amputation. Availability of prosthetic fittings to amputees will definitely improve their quality of life.
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Abstract

Desmoid tumors are a rare group of locally aggressive,
non-malignant tumors of mesenchymal origin which
has a tendency for local spread along fascial planes.
Their clinical presentation, biological behavior and
natural history can be quite varied and is incompletely
understood at the present time. The optimal therapeutic approach depends on various factors, and a multidisciplinary approach is necessary to achieve local control
with acceptable morbidity. Despite progress in the understanding of these tumors and the treatment options,
local recurrence remains a major problem. In this paper,
we present a case of Desmoid Tumor presenting like an
obturator hernia.
Key Words: Tumor, Benign, Recurrence, Trauma
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Introduction

In 1954, Stoutin described a Desmoid tumor or desmoid
fibromatosis (DF) as a benign non-encapsulated lesion
of mesenchymal origin which has a tendency for local
spread along fascial planes [1]. Although histologically
benign, desmoids are locally invasive and associated
with a high local recurrence rate, but lack metastatic potential (2). They are rare and constitute 3% of all soft tissue tumors and 0.03% of all neoplasms (3). The desmoid
tumor is often associated with female gender, Familial
Adenomatous Polyposis [4] and occasionally with surgical trauma [5]. Main locations of desmoid tumor occurrence are the proximal extremities, the abdominal
wall and the mesenteric intestine in patients with FAP
[6]. In sporadic cases, they occur in localizations of trauma, and scars or irradiation. In this paper, we present a
case of a female with a histologically proven desmoid
tumor that presented like an obturator hernia.

Case History

A 39y/o grand multiparous female (Para 10 L4) presented to the outpatient clinic complaining of a lump in her
right gluteal region for 5 years. The lump was noticed
92
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after her last pregnancy. It was initially just a small bulge
but has been gradually increasing in size and is now
very huge. She feels embarrassed as the lump is now
obvious when she wears her clothes. The lump causes
discomfort when she sits. She has been experiencing intermittent right hip pain and numbness in the right leg.
She also reported swelling of the right leg as the size of
the lump increased. She denies constipation and vomiting. Micturition habits are normal.
She is a known hypertensive with her pressure controlled with Hydrochlorothiazide. She has had three cesarean sections in the past with the last in 2011.
Her general examination was unremarkable except for
a unilateral pitting edema of the right lower extremity.
Her vitals were stable.
On abdominal exam, the abdomen was full, moved
with respiration, soft, there was an ill-defined mass in
the right lower quadrant that was non-tender, bowel
sounds were present.
Examination of the right gluteal area revealed a huge
mass in the medial aspect of the right gluteal region protruding from the right obturator canal. The mass was
doughy, compressible but not reducible and painless.
There was no bowel sound over the mass.
Ultrasound was done and showed a hypoechoic mass
in the right gluteal region. Otherwise ultrasonographic
findings were inconclusive.
Plain abdominal x-ray done and was normal. Her urinalysis, renal function and complete blood count were
normal. CT scan was not available. The patient was informed and she consented for an exploratory laparotomy.
One week after her OPD visit, she secured admission
and was prepared for laparotomy. Intraoperatively,
there was a fibromatous looking mass attached to the
bladder and protruding through the obturator foramen.
The rest of the bowel was normal. The mass was dissected from the bladder and dissection continued un-
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til the mass was released from the obturator canal. The
defect was repaired with a non-absorbable suture. The
abdominal incision was closed and specimen taken for
histopathology.
Three weeks later, the pathology result reported that
the specimen showed a bland hypocellular spindle
cell tumor with a dense collagenous deposition in the
background. No atypia was seen and no mitosis identified. An immunohistochemical stain for CD-117 (CKIT) was performed and was negative. There was no
evidence of high grade sarcoma. The conclusion of a
Desmoid tumor was made.
The patient postoperative course was unremarkable.
By postoperative day 2, the edema had subsided significantly. Patient was discharged on postoperative day 5
and had an initial follow up one week after discharge.
She was advised to return three weeks later for excision
of the redundant skin but was lost to follow-up.

Figure 2: The intra-abdominal component of the mass
adjacent to the bladder ad uterus

Figure 1: the mass protruding from the right obturator
canal
Figure 3: The mass being pulled and dissected from the
obturator canal

Volume 17 - Number 2 |

July - December, 2017

93

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

A Case of Desmoid Tumor (fibromatosis)
Presenting like an Obturator Hernia

enomatous Polyposis (FAP) [4]. Approximately 7.5% of
cases are associated with familial adenomatous polyposis [FAP] in the general population, while studies from
a tertiary institution may see this rate being as high as
15%. On the other hand 12-15% of patients with FAP
develop desmoid tumors. Desmoid tumors most commonly involve the extra abdominal locations in the general population whereas patients with FAP mostly present with intra-abdominal disease. Mesenteric desmoid
tumors are known to be the second leading cause of
death in FAP patients [2].

Figure 4: The mass after dissection

Figure 5: Histological slide showing fibroblastic
proliferation

Discussion:

Desmoid tumors are benign deep fibromatoses, originating from fascia and muscle aponeurosis with an
infiltrating growth [7]. The incidence is 3% of soft tissue sarcomas and about 0.03% of all malignancies [3].
Desmoids are therefore a distinct rare tumor entity.
Desmoid tumors occur between the age of 15 and 60
years, but particularly during early adolescence, and
with a peak age of about 30 years (2). Histologically it
is recognized by a monoclonal proliferation of myofibroblasts. Musculoaponeurotic tissue, including the
abdominal wall, extremities, head and neck is most often the site of a desmoid tumor. There is no metastatic
potential for this tumor however local invasion leads to
extensive morbidity and mortality in these patients due
to destruction of bones, organs and soft tissue (8).
Although the majority of desmoid tumors are idiopathic, associations with estrogens, pregnancy and trauma
have been documented in literature [9]. There exists a
correlation between desmoid tumor and Familial ad-
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With regards to investigations, CT scan can localize the
tumor and excludes local spread. MRI reveals the tumor’s hypointensity on T1 and demonstrates variable
signal intensity on T2 weighted imaging, depending
on the accumulation of mucoid structures. Therefore,
a differentiation from other solid tumors is impossible
using morphological criteria. Histology is the only evidentiary method which demonstrates long fascicles of
spindle cells of variable cell-density with few mitoses
and absence of atypical nucleus-separations [10].
The literature lacks level I evidence in the form of randomized controlled trials to compare the relative efficacy
of various treatment modalities [2]. As a result, there is
no consensus treatment guideline. Treatment options
for desmoid tumors include watch and wait, surgery,
radiation therapy, surgery with radiation therapy or
systemic therapy (anti-estrogen treatment) [8]. These
treatment options have their potential drawbacks.
Therefore, deciding on the most appropriate treatment
option should be done on a case by case basis. Some
studies have favored surgical excision alone [11]. However, the need for negative margins when resecting a
desmoid tumor is debated in the literature. Some studies reported that obtaining negative margins was important for local disease free survival [11, 12]. However,
another study concluded that there was no difference in
local disease free survival in patients based on their margin status [13]. There is a high risk of local recurrence in
patients with desmoid tumors in all of these studies.
In the case of our patient, identifiable risk factors were
multiple surgical traumas, multiple pregnancy, female
gender and age between 15-60 years (39 years). Her tumor was intra-abdominal. However, she was not evaluated for FAP because the investigative modalities were
not available. The only treatment option available was
surgical resection.

Conclusion:

Desmoid tumors are rare locally aggressive fibrous tissue tumors with a tendency for local recurrence despite
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adequate surgical resection. There is a strong association with FAP, trauma and pregnancy. Asymptomatic
or non-progressive tumors may be carefully observed.
Surgical resection is favored if cosmetic or functionality is a concern. However combined modality management is useful in recurrent or unresectable tumors. Radiation may be indicated after margin positive resection
or if unresectable with impending functional problems.
Systemic therapies should also be considered in cases
where the tumor is unresectable, especially in cases
where radiation toxicity may be also unacceptable.
Conflict of interest: None
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Executive Summary

Nigeria was one of the countries selected in 2015 for
capacity development in the logistics and management
of diabetes camps for African children. This training
was part of efforts to improve outcome in children and
youths living with Type 1 Diabetes Mellitus (TIDM)
and to improve knowledge of health workers in care of
children and family living with diabetes mellitus in Africa.
Nine health workers with interest in treating children
living with diabetes mellitus and six youth leaders
living with diabetes from six African countries were
trained on logistics of management of diabetes camps
for African children in September 2015. The second part
of the capacity development was the organization of
DM camp for 30 children living with T1DM in the respective countries.
The Objectives of this report is to:
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1.

Relate the Nigerian experience at the Diabetes
camp for Children 2016.

2.

To state challenges in managing a youth diabetes camp in Nigeria and proffer solutions

3.

To relate information on short term experience
and influence of camp on children who attended the diabetes camp in Nigeria

4.

To highlight and promote the principles of the
diabetes camps from the African perspective.
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There are no data to ascertain the level of utilization of
diabetes camps for Nigerian children. As part of the efforts to improve outcome of children and youths living
with diabetes in developing countries and to strengthen
the skills of health workers and diabetes youth leaders,
the World Diabetes Foundation (WDF) in collaboration with the Youth With Diabetes South Africa organized the training of Youth Leaders living with Diabetes
and health professionals from some African countries
in the logistics of management of diabetes camps for
African children. The training held in Johannesburg,
South Africa from 18th to 28th of September 2015.
Following the capacity development in South Africa,
the health professional and the youth leader from Nigeria organized a diabetes youth camp. Using the WDF
diabetes camp for Africa children manual and other relevant materials as a guide, a weekend diabetes camp for
children living with diabetes in Nigeria was conducted
from 19th to 21stof August 2016 at the Randolph Hotel and Resort in Port Harcourt, Nigeria. Twenty one
out of twenty seven children living with diabetes and
six accompanying siblings/family members registered
for the camp and participated. Eight volunteer health
workers and four youth volunteers attended the camp.
Youth Leaders and Health care providers arrived camp
earlier on the first day of camp while campers arrived
later in the day. The two day stay in camp had several
activities planned and the camp was concluded on the
21st of August after a debriefing and post camp formalities.
Twenty seven (81.8%) youths and children who registered for the camp attended the camp. They were
12males and 15 females aged between 6.8 years to 19
years with a mean age of 14.87±3.5years. Twenty one
(78%) of campers living with DM and mean duration
of diabetes was 3.38 ±2.05years with a range of 1 year to
9 years. Mean daily dose of insulin received by campers
was 38.67±21.18units/day. Campers came from states
in the South East and South South regions of Nigeria.
Each camper had a minimum of seven blood glucose
checks per day with 272 blood glucose records during
the camp. Seventeen (6.3%) of blood glucose records
were low while 153(56.3%) were high blood glucose.
There was no record of severe acute diabetic events

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

Diabetes Camp for Children and Youths In Africa:
The Nigerian Experience

while three children were treated for malaria. Five
campers came with inadequate dose of insulin; three
campers were treated for other minor non-diabetes
related problems. Concerning impact of the camp on
campers, making new friends, learning new things concerning diabetes and sports were among events campers enjoyed most and all campers indicated they were
ready to attend another camp if invited.

List of Technical Terms:
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Type 1 Diabetes Mellitus

WDF:

World Diabetes Foundation

YWD:

Youths- With- Diabetes

SPAEN: Society for Paediatric and Adolescent
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Diabetes Self- Management Education

DM:

Diabetes Mellitus

DAN:

Diabetes Association of Nigeria

ISPAD:

International Society for Paediatrics
and Adolescent Diabetes
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Introduction

Diabetes camp is a very important way to inspire health
and confidence in children, youths and families affected

by diabetes. Camps serve as important environments
for DSME an important part of clinical management
of DM since the 1930s [1]. After the first children and
youth camp which held in Michigan in 1925[2] over 400
diabetes programmes that offer educational experiences for those affected by diabetes occur annually all over
the world especially in developed countries.
In most resource poor countries, children and families
affected by diabetes face a lot of challenges with accessing appropriate care and education and have therefore
suffered with preventable consequences of the disease
[3]. To address the challenges of childhood diabetes in
resource poor regions in Africa and to provide comprehensive care for children, youths living with diabetes
and their families and to improve outcome, a partnership was established in 2009 by Roche, Norvo Nordisk,
ISPAD, WDF and Opinion leaders[4]. The partnership
was aimed at providing a long term solution for sustainable diabetes care for children and youths.
One of the key components of the partnership programme was to develop educational materials and organize educational sessions through camps for children
to support better self-care management. The camp programmes were initially started in seven African countries which has promoted the training of health workers
and establishment of childhood diabetes clinic [4]. In
2015, the Youth- With- Diabetes in collaboration with
the World Diabetes Foundation, organized training of
selected health professionals and Youth leaders from
more countries in Africa on ‘Organization and Management’ of childhood diabetes camps for children and
youths. The training targeted the following countries:
Ghana, Nigeria, Zimbabwe, Gambia, Ethiopia and Togo.
The Initiative was aimed at strengthening local youths’
arms of various country diabetes associations to host
camps under medically safe environment and adapting
to individual country resources.
Diabetes camps like other disease specific camps may
vary in length of camp from hours to days, residential
or day, age of campers, and staff to camper’s ratio, paid
or volunteer camp staff [5]. Camps may also vary in activities, free or fee paid or sponsored, strictly children or
with accompanying parents or siblings.
The Objectives of this report is therefore to:
1.

Relate the Nigerian experience at the Diabetes
camp for Children in 2016.

2.

To relate information on experience and influence of camp on children who attended the diabetes camp in Nigeria
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3.

To state challenges experienced in organization
of the camp and proffer solutions

4.

To highlight and promote the principles of the
diabetes camps from the African perspective.

Methodology
Design:
To achieve the goals of the camp, the health care provider trained on logistics of diabetes camp and the
youth leader coordinated several meetings and discussions with other volunteers towards preparation for the
camp. Health workers from several centres managing
children living with diabetes were contacted and encouraged to register their patients for the camp and to
nominate staff to also attend for training.
Following series of meetings and consultations, date,
venues, activities and age and number of children to attend camp was agreed. Pre-registration forms were sent
out to different centres to be completed by campers.
The terms of reference for the volunteer health workers
and youths were to:
1.

To assist the health worker and youth leader in
the care of campers

2.

To act as youth leader to supervise campers assigned to various groups

3.

To give reports on each camper every day

4.

To also receive training in care of children living
with diabetes

Eight health workers and four youth leaders participated and served as group leaders and the non-medical
youths served as group leader’s assistants to enable
them learn.
The date for the camp was 19th to 21st of August 2016.
Dates were changed severally due to logistics reasons.
The venue for the camp was at the Randolph Hotel and
Resort, Old Aba Road, Port Harcourt, Rivers State. A hall
was hired for the indoor activities during the camp and
outdoor activities were held in the playground/ field
within the resort. All campers and volunteer health staff
resided in the hotel. This allowed close monitoring of
campers even at night. Catering services were provided
by a hired catering outfit. Security and cleaning services
was provided by the resort.
Training materials
The modified pre-registration forms and programmes
for camps produced by Youth- With- Diabetes and IDF
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were utilized for the camp [5]. A programme for activities and meals were however developed for this camp
(Annex 1). The generic module developed by YWD and
WDF for Diabetes camps for African children was followed in the planning and execution of the camp.
Materials for camp activities include Glucometers and
strips for monitoring blood glucose donated by Roche
Diagnostics, art materials, drums for cultural night and
items such as balls, games, and sacs for sports and games.
Medical supplies were provided by Parents Association
for emergency care and T- shirts and other items as donations. A children’s Diabetes Educational pamphlet
was provided for all campers by the coordinator and
youth leader.
Other materials include files, Accu-check 360 charts,
and blister packs for labelling of glucometers and insulin for individual campers. Laptop and an educational
CD of Mr Bumble Bee were provided by co-ordinator.
Campers had group meals and in-between meal snacks
with minimum of seven blood glucose checks each day.
Information about every camper was kept in an individual file and glucometers and insulin of individual campers were kept in labelled blister packs and handed over
to group leaders.
Descriptive chronology of events
Day 1 (19th August 2016): The camp coordinator, diabetes youth leader and volunteer health staff arrived
at camp site on the morning of camp while campers
started arriving in the afternoon of same day. On arrival, health workers and volunteer staff available were
assigned to rooms, had a brief meeting to acquaint ourselves of the environment and camp rules, activities
and duties. Objectives and expectations of the camp
were also presented.
Arrival of campers was from bus points where campers
were received by some health workers and youth volunteers assigned. One group came from the bus point
at the University of Port Harcourt Teaching Hospital
and another from Abakaliki in Ebonyi state and a third
group from Enugu in Enugu state.
On arrival, each camper was registered and assigned to
a group leader and a room assigned with other campers
of same sex. Subsequent activities for the day were as
shown in the timetable in Annex 3. Highlight of 1st Day
activity was the cultural night where campers danced
and made music using local drums.
Day 2 (20th August 2016): All campers had 2 am blood
glucose check and those who had hypoglycaemia were
treated. Rising was at 6 to 7 am after which blood checks
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were repeated, recorded and then breakfast served in the
dinning. After breakfast, campers had some hiking and
outdoor activities and blood glucose checks and snacks
served as at when due. After morning snacks, campers
had educational sections in groups with discussions on
topics around type 1 diabetes mellitus and treatment.
Educational sections were done in age groups. Health
workers facilitated different sections all campers were
encouraged to participate and share experiences. Prelunch blood glucose check was done and lunch was
served and free time was given for campers to have
some rest. After rest campers had games competition,
scrabble, card games, chess etc after which blood checks
were done and snacks served. Mr Bumble Bee, an educational film produced by the educational arm of the Life
for a Child was watched by the campers after snacks.
After dinner there was the Art competition and expressions tagged ‘The Champions’ with emergence of a winner and runner- ups. Programme of the day ended with
blood glucose checks and bedtime snacks, with another
check at 2 am aimed at detecting hypoglycaemia.
Day 3 (21st August 2016): The Day started with usual
rising and blood glucose checks and breakfast. Campers
were asked to pack their belongings and assemble at the
hall for debriefing and completion of post camp evaluation forms. Campers had series of group photographs
with State and National DAN officials and camp was
formally closed at 2pm after departure of the last group
of campers and after meeting by health workers and
youth volunteers to review the camp process. All campers arrived safely to their different destinations. Annex
3, 4 and 5 shows blood glucose monitoring charts, pictures.

Result: Findings/Observations

Thirty three children registered for the camp out of
which Twenty seven (81.8%) children attended the
camp. They were 12 males and 15 females aged between
6.8 years to 19years with a mean age of 14.87±3.5years.
Twenty one (78%) campers were diabetics with a mean
duration of diabetes of 3.38 ±2.05years with a range of
1 year to 9 years. Mean daily dose of insulin received
by campers was 38.67±21.18units/day with range of 10
to 81units /day. All campers except one were on twice
daily insulin. All campers came with their insulin Table
1 shows the clinical characteristics of all campers.
Table 2 shows events at camp amongst diabetics. Out
of the 272 blood glucose checks done during the camp,
17(6.3%) were low with blood glucose below 70mg/dl
while 153(56.3%) had high blood glucose of > 180mg/dl.
There was no record of severe acute diabetic complications and three campers had malaria and were treated.

Hypoglycaemia was treated with glucose drinks and
snacks; Glucagon injection for treatment of severe hypoglycaemia was not available. Five (23.8%) campers
came with inadequate dose of insulin. Mean fasting
blood glucose on two days of the camp was similar.
Table 3 shows evaluation and influence of camp on
campers. Two (9.5%) campers living with diabetes
have attended a weekend diabetes camp previously.
Post camp evaluation of basic knowledge was good.
Concerning questions on what they enjoyed most in
camp 13(61.9%) say they learnt new things, 12(57.4%)
say they made new friends and 18(85.7%) enjoyed the
sporting activities. All campers stated that they enjoyed
the camp and will be happy to attend another camp.
Table 1: Clinical Characteristics of Campers with and
without DM
Characteristics

Children with Children withDiabetes
out Diabetes

No of Children
Registered

27 (81.8%)

6 (18.2%)

No who presented 21(78%)

6(100%)

Sex Male/Female

10/11

4/2

Mean Age

14.78±3.5

11.13±1.8

Age Range

6.7 – 19 years

8- 14 years

Mean duration of
DM

3.38±2.03

-

Mean insulin
units/kg/day

38.67± 21.18

-

Twice daily insulin Regime

20(95%)

-

Insulin Pump

0(0%)

-

Table 2: Events at Camp amongst Diabetics
Events

Frequency

Total Blood glucose checks

272

No of low blood glucose values
(<70mg/dl)

17(6.25%)

No of high Blood glucose records
>180mg/dl

153(56.3%)

No of severe acute DM events

0 (0%)

No of Non DM related events in
campers

3(14.3%)

Commonest Non DM related illness

Malaria

Mean FBG on Ist Morning at camp
Mean FBG on 2nd Morning at camp

10.68± 5.0

10.30±4.2
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Table 3: Post Camp Knowledge Evaluation and Experience of Campers at Camp
Parameters

Yes

No

1.Test blood glucose at least
4 times/day

18(85.7%) 3(14.3%)

2.Test blood glucose only
once a day

0(0%)

21(100%)

3.Should not take part in
sports

1(4.8%)

20(95.2%)

4. Should take herbal medications instead of insulin

0(0%)

21(100%)

5. Should always feel sad

0(0%)

21(100%)

6. Have you attended a
weekend diabetes camp in
the past

2(9.5%)

19(90.5%)

What did you like about the
camp
1. The food

15(71.4%)

2. Made new friends

12(57.2%)

3. Learnt new things

13(61.9%)

4. Sports activities

18(85.7
%)

Did you enjoy coming to
camp

21(100%)

Would you come for
another camp

21(100%)

Discussion

Diabetes camps are places where many kids with diabetes feel normal and is usually a magic time with lots of
prior preparation. Our camp was a weekend camp with
two night sleep in. Diabetes camps can be for a day, a
weekend, and week-long or even longer. The duration
of camp usually depends on budget available, availability of volunteer staff and accommodation. Our camp
was planned for an estimated 30 children with diabetes
mellitus; this is smaller than the number usually seen
in most camps in developed countries where 70 to 100
campers are registered for a particular camp. This may
be because camps in most of these countries are now a
routine and are well accepted by parents and patients
living with diabetes.
In our camp, we experienced cases of children who
registered but did not show for different reasons. The
18.2% of campers who did not come to camp after registration had various reasons which included parent’s
apprehension about guaranteed care at the camp, illness and other family problems. A child died four days
100
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before the camp. In developed countries, campers have
to register for camps with a fee. This may reduce rate of
no shows as this serve as a commitment, but in African
experience, this may actually discourage children from
attending camp.
In diabetic camps, non-diabetic siblings, friends and
parents could be allowed to accompany their siblings
living with diabetes. This however depends on individual camp policy. In our experience, some parents
requested for siblings and even parents to also attend
camp. We eventually had 18.2% of campers registered
as accompanying sibs. Parents are usually discouraged
from accompanying children to an all children’s camp.
This is to enable the child participate fully in camp activities without distraction. In our camp, only one parent, the mother of the youngest camper was allowed to
attend.
Invitation to camp was through the medical staff in
charge of treating the children. Medical officers were in
charge of selection, communication and certification
of individual child to camp. Check list, camp forms and
consent forms were completed by parents and medical
staff before presentation to camp. Care at camp was by
volunteer staff made of medical and non- medical staff
mainly youths. In camps, volunteer staff can also be
used for catering and cleaning depending on the budget
available. In our camp, catering was contracted out but
cleaning and security was provided by the resort.
Care of the children in camp is a very important aspect
of camp. Actual management of diabetes is according
to the guidelines from the ADA, ISPAD and Manual
of Camps for African Children [5, 6]. To facilitate care
and monitoring in diabetes camps, the concept of youth
leaders who are usually selected pre-trained youths and
in some cases adults living with Type 1 diabetes serve
as group leaders[5]. The group leaders are assigned to
children of four to six in a group to monitor and mentor.
In our camp, we had only one trained youth leader so
medical staff had to stand in as youth leaders with nondiabetic youth volunteers serving as assistants. The
youth volunteers had opportunity to learn about diabetes. Although Heidgerken et al [7] has emphasized the
importance of adult volunteers or group leaders with
Type 1 diabetes, in Korean camp, college students who
served as volunteers were very beneficial as there were
few trained youth leaders and few adult volunteers. At
our camp, few youths with diabetes were identified for
further training as youth leaders.
Management of children with diabetes at camp was basically according to ADA and ISPAD guideline. Few insulin dose adjustments were made and campers experi-
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enced both high and low blood glucose levels but there
was no severe acute complication. This is similar to reports from other camps [8, 9]. Activity at camp ranged
from high activity such as jogging, sports competition
and dancing and low activity such as games and arts
competition similar to activities in other camps. Frequency of low blood glucose followed high intensity
activities which is due to greater insulin sensitivity and
increased uptake of glucose by active muscles [10].
On evaluation of the camp, 9.5% of campers have attended a weekend diabetes camp previously. Post
camp evaluation of some basic knowledge of diabetes
was good amongst the campers and more than 50% of
campers enjoyed different aspects of the camp such as
feeding, making new friends, learning new things and
the sporting activities. All campers enjoyed the camp
and will be willing to attend another camp if invited.
This signifies that most campers had a magical time and
will therefore encourage learning about diabetes to improve self-care and outcome in African children where
specialized health care may not be readily available.

Challenges

The Nigerian camp held successfully and campers had a
good time with learning of new things and making new
friends. Challenges were experienced but were not insurmountable, some included:
1.

2.

Convincing parents to allow their children
living with DM stay away from home for the
weekend, most parents were apprehensive and
it took a lot of convincing and reassuring. This
affected planning as most parents did not indicate interest until few days to camp.
Non show up, some parents even after registration, did not show up at camp for one reason or
the other

3.

Camp for children was new to most parents
and they feared whether each child would be
adequately monitored in the midst of so many
children.

4.

Availability of trained volunteer health workers:
health workers need to be trained in management of children living with diabetes and will
require more frequent camps and other training

5.

Funds and financing: funds are needed early to
enable timely planning.

improving self-care skills
2.) To train health workers and more youth leaders
for implementation of camps for children
3.) To provide, enable and integrate diabetes camp as
part of routine activity in care of children living
with diabetes
4.) The government and groups and individuals
should support and sponsor routine camping as
this empowers families and patients who may
not have ready access to specialized diabetes
care on DMSE.

Conclusion

The diabetes camp for children and youths in Nigeria is
a very important avenue for delivering DMSE to children and families living with diabetes.
Twenty one children and siblings who attended the
camp had a great time and learnt new things and made
new friends.
They were willing to attend future camps which can be
used as an avenue to teach them about DM self-care.
Acceptance of camps for children is still poor and confidence need to be built for parents to accept camps for
their children
Funding is a challenge, so camps should be funded by
government and non- governmental organizations as a
routine practice annually or bi-annually.
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Abstract
Introduction: Diabetes mellitus is a major cardiovascular risk. Hypertension and dyslipidaemia, frequently
coexist with type 2 diabetes due to its association with
obesity and insulin resistance. Cardiovascular diseases
(CVD) are a leading cause of death in diabetes mellitus
patients.
Objectives: This study was done to assess cardiovascular risk in type 2 diabetes mellitus patients by screening
for prevalence of obesity, hypertension and dyslipidaemia.
Methods: The study was a cross-sectional study comprising 100 consecutive newly diagnosed type 2 diabetes mellitus patients presenting to the medical outpatient clinic (MOPC), general outpatient clinic (GOPC)
and medical wards. The age range of the patient population was between 27 and 65 years, with a mean age
of 45.7 ± 10.1 years. The age range of the control population was between 25 and 65 years, mean age of 48.0 ±
12.4 years. The frequency of obesity was higher among
the patients than the controls. It was 54%, 58%, 79% and
86% using the BMI, WC,WHR, WHtR respectively.
The frequency of hypertension among the patients was
56% while it was 6% in the controls. The obese diabetes
mellitus patient had a higher frequency of hypertension, 42(78%) and dyslipidaemia.
Conclusion: Increasing weight in the patients was associated with increased frequency of hypertension and
dyslipidaemia.
Key words: Anthropometric indices, obesity, hypertension, dyslipidaemia, cardiovascular risk.
Received 18/07/2017
Accepted 21/08/2017

pathogenesis of cardiovascular diseases (CVD).[2] Hypertension and dyslipidaemia are common in DM patients and they both increase the cardiovascular risk.
[3,4]
The combination of obesity, hypertension and dyslipidaemia in DM patients, lead to metabolic syndrome,
which multiplies the cardiovascular morbidity and
mortality.[5] CVD is a leading cause of death in DM patients in sub-saharan Africa.[6]
This study was done to assess cardiovascular risk in type
2 DM patients presenting in a tertiary hospital in Port
Harcourt, located in the southern part of Nigeria.

Materials and Methods

Ethical approval for the study was sought and obtained
from the ethical committee of the hospital, before commencement of the study. Informed written consent
was obtained from patients before recruitment into the
study.
The study population consisted of newly diagnosed
type 2 diabetes mellitus patients presenting to the
medical outpatient clinic (MOPC), general outpatient
clinic (GOPC) and medical wards. For the purpose of
this study, newly diagnosed type 2 diabetes mellitus
patients were defined as those with duration of diabetes less than or equal to 6 months of diagnosis. A total
of a hundred (100) consecutive newly diagnosed type
2 diabetes mellitus patients, who presented at the outpatient clinics/wards for treatment and follow-up were
assessed. Sampling was carried out after explaining the
procedure to the patient and obtaining consent.
Inclusion criteria for patients included:
1.

Newly diagnosed type 2 diabetes mellitus patients who had given written, informed consent.

2.

Type 2 diabetes mellitus patients aged between
25-65years.[7]

Introduction

Diabetes mellitus (DM), a major cardiovascular risk, is
seen as a coronary heart disease (CHD) equivalent, with
worse prognosis compared to non-DM patients.[1]
Obesity, particularly central obesity, is involved in the

Exclusion criteria for patients included:
1.

Patients who did not give consent.

2.

Patients less than 25years.[7]

Volume 17 - Number 2 |

July - December, 2017

103

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

Prevalence of cardiovascular risk factors among type 2 diabetes
mellitus patients in a tertiary hospital in Nigeria

3.

Individuals classified as type 1 diabetes, based
on their age of diagnosis of diabetes, age when
they started insulin, dependence on insulin for
survival and BMI.

4.

Pregnant women and lactating mothers.

5.

Physically handicapped individuals.

Inclusion criteria for controls:
1.

Apparently healthy, age and sex matched volunteers who gave written informed consent and
who had no personal or family history of diabetes mellitus were recruited as controls.

2.

Volunteers whose fasting blood sugar (FBS)
were less than 7.0mmol/l.[8]

Exclusion criteria for controls:
1.

Pregnant women and lactating mothers.

2.

Physically handicapped volunteers.

3.

Individuals who had diabetes mellitus or FBS
greater than 7.0mmol/l.

Materials and reagents.
1.

Liquid cholesterol reagent (Randox, Antrim,
United Kingdom)

2.

Cholesterol aqueous primary standard
200mg/dl.

3.

Triglyceride reagent (Randox, Antrim, United
Kingdom)

4.

Triglycerides primary standard 200mg/dl.

5.

Needles and syringes (10cc) with size 21 G needles (Unique Pharmaceuticals Ltd, Nigeria).

6.

Micropipettes 20 µl (Treff Laboratories, Switzerland).

7.

Multichannel pipettes (Flow Laboratories, Finland)

8.

10ml Eppendorf pipette (Treff lab, Switzerland)

9.

20µl micropipette (Quickpette, Helma Laboratories)

10. 1.5 ml Eppendorf tubes (Treff lab, Switzerland)
11. 10ml pipette (Pyrex, England).
12. Consumables: lithium heparin bottles, plain
(universal) bottles, pipette teeth, test tube racks,
pipette rack, receptacle, 5ml cuvette, methylated spirit, cotton wool, paper tape, latex sterile
surgical gloves.
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Equipments
1.

Spectrophotometer.

2.

Sphygmomanometer (Accoson brand, A.C.
Cossor and sons limited, Essex, United Kingdom).

3.

Refrigerator (Haier Thermocool).

Study design
The study was a cross-sectional study comprising 100
consecutive newly diagnosed type 2 diabetes mellitus
patients, and 100 controls matched for age and sex who
were not diabetic. Type 2 diabetes mellitus patients
who attended the clinic for treatment or follow-up, and
had already been classified clinically as type 2 diabetes
patients were recruited, excluding those who did not
meet the required criteria enumerated above.
Recruited type 2 diabetes patients and the controls
were assessed using a well structured questionnaire , to
obtain demographic data and other disease related variables – age, sex, marital status, occupation, place of domicile (urban/rural), educational level, occupation, family
history of obesity, diabetes, or hypertension, duration of
diabetes, and type of treatment(s).
Clinical examination was carried out to assess blood
pressure (BP). BP was measured using an Accoson mercury sphygmomanometer to determine the brachial
artery systolic and diastolic blood pressures using the
first and fifth korotkoff sounds respectively.[9] Participants were seated quietly for at least 5minutes in a chair
with arm supported at heart level and feet on the floor.
[9] Exercise, smoking, caffeine were excluded prior to
BP measurement.[9] An appropriately sized cuff (cuff
bladder encircling 80% of the arm) was used on the right
arm.[9] The palpation method was used by obliterating the radial pulse to estimate systolic blood pressure
(SBP).[9] The cuff was then inflated 30 mmHg above
this level for auscultatory determination of systolic
pressures.[9] The cuff was deflated during auscultation
at a rate of 2mmHg per second to determine diastolic
BP.[9] At least 2 measurements were made and the average recorded.[9]
Hypertension was defined as mean systolic blood pressure (SBP) ≥140 mmHg and/or mean diastolic blood
pressure (DBP) ≥ 90 mmHg using the Seventh Joint National Committee on Detection, Evaluation and Treatment of Hypertension (JNC VII) criteria,[9] or concurrent use of anti-hypertensives.
Type 2 diabetes mellitus was defined as either a physician-diagnosed diabetes, or fasting blood glucose of
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7.0mmol/l.[8] Volunteers whose FBS ≥ 7.0 mmol/l were
excluded as controls.
A fasting venous blood sample (7mls) was collected
from participants to analyse the fasting lipid profile [Total Cholesterol (TC), high density lipoproteins cholesterol (HDL-C), and triglycerides (TG)].
Low density lipoproteins cholesterol (LDL-C) was
calculated from the Friedewald formula: LDL-C = TC –
(HDL-C + TG/2.2) mmol/l.[10] LDL was not calculated
when TG levels exceed 4mmol/l.[10]
The following cut points were used to denote dyslipidaemia in diabetes mellitus: TC greater than or equal to
5.2mmol/l; TG greater than or equal to 1.7mmol/l; LDLC greater than or equal to 2.6mmol/l; HDL-C less than
1.0mmol/l in men and less than 1.3mmol/l in women.
[11]
Laboratory estimation of fasting lipids
Fasting cholesterol and triglyceride levels were measured using the enzymatic method. Fasting HDL was
measured with the precipitation method. LDL cholesterol values were calculated using the Friedewald equation.[10]

Statistical analysis
Data was analysed using SPSS version 17.0 statistical
package. Results were presented as mean ± standard
deviation, percentages, tables and graphs. Continuous
variables were compared by the student’s t-test while
proportions or categorical parameters were compared
with the chi-square test.

Results

Socio-demographic characteristics of the study population:
One hundred (100) type 2 diabetes mellitus patients
and 100 controls were studied, giving a total of 200 participants.
The age range of the patient population was between 27
and 65 years, with a mean age of 45.7 ± 10.1 years. The
age range of the control population was between 25 and
65 years, mean age of 48.0 ± 12.4 years. There was no statistically significant difference in the mean ages of patients and controls (p = 0.152, CI = -5.476 to 0.856).
There was also no statistically significant difference in
the socio-demographic characteristics of both patients
and controls except for the level of Education as shown
in table 1.

Table 1: Comparison of the socio-demographic characteristics of patients and controls.
variable

Type 2
diabetes patients
n(%)

Control
participants
n(%)

X2

p-value

Gender
• Male
• female

41(41)
59(59)

47(47)
53(53)

0.731

0.393

Marital status
• single
• married
• widowed
• separated/divorced

13(13)
78(78)
5(5)
4(4)

14(14)
80(80)
0(0)
6(6)

5.462

0.141

Level of Education
• none
• primary
• secondary
• tertiary

5(5)
29(29)
37(37)
29(29)

0(0)
18(18)
53(53)
29(29)

10.419

0.015*

Occupation
• clergyman
• public servants
• traders
• artisan
• unemployed

5(5)
28(28)
38(38)
11(11)
18(18)

1(1)
26(26)
44(44)
9(9)
20(20)

3.485

0.480

Residence
• urban
• rural

90(90)
10(10)

90(90)
10(10)

0.000

1.000
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Diabetes history
A)

Duration of diabetes: The mean duration of type
2 diabetes was 2.7 ± 1.9 months and ranged from
one to six months, with 57(57%) having had type
2 diabetes for less than two (2) months, including those diagnosed at presentation, 15 (15%)
for 3 - 4 months and 28 (28%) for 5-6 months.

B)

Forms of treatment: Oral antidiabetic medications in combination with dietary therapy, was
the form of treatment most frequently used in

51 (51%) of the patients. Only 6 (6%) of the patients were on insulin in addition to diet and
oral antidiabetic medications, while 4 (4%) were
on diet alone and 2 (2%) were on diet and insulin
alone. However, 37(37%) were not on any treatment prior to presentation.
Frequency of obesity:
The frequency of obesity among the patients and controls, using the body mass index is as shown below in
figure 1.

percentage

50%
40%
30%
20%
10%
0%

CONTROLS

18.5 -24.9

25 - 29.9

30- 34.9

PATIENTS
35 - 39.9

>/= 40

PATIENTS

18.5 -24.9
19%

25 - 29.9
27%

30- 34.9
37%

35 - 39.9
9%

CONTROLS

39%

49%

10%

2%

>/= 40
8%

Figure 1. Frequency of Obesity using BMI of patients and controls.
The frequency of obesity was significantly higher among the patients than the controls except for the WHtR, as
shown in figure 2.
PATIENTS

Hypertension history:

CONTROLS
86%

90%
79%

80%
70%
60%

Duration of hypertension: Majority of the patients (68%) had no previous history of hypertension, 16% have had hypertension for six (6)
months or less, 9 (9%) for 7 to 12 months and 7
(7%) for more than 12 months. The mean duration of hypertension was 10.7 ± 10.6 months, and
ranged from one (1) to thirty-six (36) months.

B)

Frequency of hypertension: Using the JNC VII
cut-off of 140/90mmHg, the proportion of subjects with hypertension was significantly higher
among the patients than in controls (X2 - 56.124,
p-value = 0.000) as shown in Figure 3.

76%

62%

58%

54%

a)

50%
40%

32%

30%
20%

12%

10%
0%

BMI

X2

WC

WHR

WHtR

39.992

13.657

9.106

2.632

p-value 0.000*

0.001*

0.011*

0.105

Figure 2. Comparison of frequency of obesity in patients and
controls using the various anthropometric indices.
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140%
120%
94%

100%
80%

6%
60%
40%

56%

44%

20%
0%

NORMOTENSIVE

PATIENTS

HYPERTENSIVE
CONTROLS

Figure 3. Frequency of hypertension in patients and controls.
Even among the patients, the obese type 2 diabetes mellitus patients had higher frequency of hypertension than
the non-obese patients as shown in table 2.
Table 2: Frequency of hypertension in Obese and non-obese type 2 diabetes mellitus patients.
Blood pressure
(mmHg)

Normal BP
Hypertension

Non-obese
BMI<30kg/m2
N (%)

Obese
BMI≥30kg/m2
N (%)

X2

p-value

32 (70)
14 (30)

12 (22)
42 (78)

20.715

0.000*

Lipid profile:
Frequency of dyslipidaemia: The patients had a higher frequency of dyslipidaemia than the controls, except for the
LDL.

80%
70%
60%
50%
40%
30%
20%
10%
0%

CONTROLS
PATIENTS

PATIENTS

TC
34%

TG
44%

LDL-C
72%

HDL-C
75%

CONTROLS

19%

32%

75%

62%

X2

5.031

2.568

0.103

3.337

Figure 4. The frequency of dyslipidaemia in patients and controls.
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The clinical characteristics of the patients and controls are as shown in table 3
Table 3. Clinical characteristics of patients and controls.
PATIENTS

CONTROLS

MEAN ± SD

MEAN ± SD

p-value

BMI (kg/m2)

30.4 ± 5.9

26.3 ± 3.3

0.000*

WC (cm)

97.7 ± 13.7

89.2 ± 9.7

0.000*

WHR

0.92 ± 0.07

0.88 ± 0.06

0.000*

WHtR

0.60 ± 0.09

0.55 ± 0.07

0.000*

SBP (mmHg)

135.4 ± 16.6

119.5 ± 10.1

0.000*

DBP (mmHg)

85.5 ± 11.0

74.1 ± 8.0

0.000*

TC (mmol/l)

4.8 ± 1.0

4.7 ± 0.7

0.485

TG (mmol/l)

1.6 ± 0.5

1.5 ± 0.4

0.069

LDL (mmol/l)

3.2 ± 1.0

2.9 ± 0.7

0.111

HDL (mmol/l)

0.9 ± 0.2

1.0 ± 0.2

0.000*

VARIABLES

Using the BMI cut-off of 30kg/m2 to compare the mean values of the clinical parameters in both obese and nonobese, showed that the obese type 2 diabetes mellitus patients had higher values of systolic and diastolic blood pressures, higher total cholesterol and low density lipoprotein cholesterol values, and higher WC, and WHtR as shown
in table 4.
Table 4: Clinical characteristics of obese and non-obese type 2 diabetes mellitus patients.
VARIABLES

NON-OBESE
BMI<30kg/m2
Mean ± SD
n=46

OBESE
BMI>30kg/m2
Mean ± SD
n=54

P-VALUE

SBP (mmHg)

127.8 ± 14.6

141.9 ± 15.6

0.000*

DBP (mmHg)

80.9 ± 9.6

89.4 ± 10.7

0.000*

TC (mmol/l)

4.5 ± 1.1

5.0 ± 0.9

0.008*

TG (mmol/l)

1.6 ± 0.6

1.7 ± 0.4

0.768

LDL (mmol/l)

2.9 ± 1.0

3.4 ± 0.9

0.025*

HDL (mmol/l)

1.0 ± 0.2

0.9 ± 0.2

0.071

WC (cm)

88.6 ± 9.1

104.9 ± 12.4

0.000*

WHR

0.9 ± 0.1

0.9 ± 0.1

0.067

WHtR

0.5 ± 0.1

0.6 ± 0.1

0.000*

Increasing weight in the patients was associated with increased frequency of hypertension and dyslipidaemia, as
shown in table 5.
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Table 5: The frequency of hypertension & dyslipidaemia in patients across different weight categories using different anthropometric indices.
Weight
Categories

Hypertension
n (%)

High TC
n(%)

High TG
n (%)

High LDL
n (%)

Low HDL
n (%)

BMI
Normal
Overweight
Obesity
X2
p-value

3 (16)
11(41)
42 (78)
25.413
0.000*

5 (26)
8 (30)
21 (39)
1.305
0.521

8 (42)
12 (44)
24 (44)
0.034
0.983

12 (63)
19 (70)
41 (76)
1.185
0.553

10 (53)
18 (67)
47 (87)
10.243
0.006*

WC
Normal
Overweight
Obesity
X2
p-value

6 (29)
7 (33)
43 (74)
18.535
0.000*

5 (24)
8 (38)
21 (36)
1.255
0.534

9 (43)
10 (48)
25 (43)
0.142
0.932

10 (48)
18 (86)
44 (76)
8.580
0.014*

8 (38)
16 (76)
51 (88)
20.442
0.000*

WHR
Normal
Overweight
Obesity
X2
p-value

0 (0)
10 (53)
46 (58)
2.792
0.248

2 (100)
7 (37)
25 (32)
4.146
0.126

2 (100)
13 (88)
29 (37)
8.849
0.012*

2 (100)
11 (58)
59 (75)
2.935
0.230

2 (100)
12 (63)
61 (77)
2.294
0.318

WHtR
Normal
Obesity
X2
p-value

5 (36)
51 (59)
1.846
0.174

3 (21)
31 (36)
0.588
0.443

6 (43)
38 (44)
0.000
1.000

6 (43)
66 (77)
5.280
0.022*

7 (50)
68 (79)
3.987
0.046*

TABLES AND FIGURES LEGENDS:
X = chi-squarep; significant at < 0.05; BMI=body mass index;
WC=waist circumference; WHR=waist-hip ratio; WHtR=
waist-height; ratioSBP = systolic blood pressure; DBP= diastolic blood pressure; TC= total cholesterol; TG= triglyceride;
LDL=low density lipoprotein;HDL= high density lipoprote
2

general population. It also supports the fact that the incidence of diabetes is rising.[14]

Discussion

The frequency of obesity (both overall and central obesity) in the patients was high. It was higher than that
reported in previous studies among type 2 diabetes patients in Nigeria which ranged from 5% to 42.5%, using
the BMI.[15,16,17] This supports the report by Akpa et
al that obesity prevalence in Nigeria is increasing.[18] It
is important to note that the frequency of central obesity was even higher than overall obesity among the
patients in this study. This is important because central
obesity has been implicated in the pathogenesis of cardiovascular disease since abdominal fat is more lipolytically active.[2]

Family history of diabetes was positive in 46 (46%)
of the patients. This value is higher than that reported
earlier by Nyenwe et al[12] in Port Harcourt, Nigeria and
Nambuya et al in Uganda.[13] This could be as a result
of an improved awareness of diabetes mellitus in the

Hypertension was present in a significant proportion
of the patients even though most of them had no family history of hypertension. This may suggest that the
patients were predisposed to hypertension as a result

Majority of the patients and controls were middle-aged.
The predominance of patients in the middle age group
is not unusual as this is the usual age of onset of type 2
diabetes and has been noted in other studies involving
type 2 diabetes.[12]
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of modifiable risk factors, including sedentary lifestyle
and obesity.
The frequency of hypertension in this study (56%), was
higher than that reported in some other studies [13,19,20].
It was higher in the obese type 2 diabetes mellitus patients compared to the non-obese patients. A study in
Srinagar, India among new onset type 2 diabetes mellitus patients revealed that 42% of type 2 diabetes mellitus patients had hypertension [19]. The patients with
hypertension were older and had a higher body mass
index.[19] In Nigeria, a study by Ikem et al reported the
prevalence of hypertension among diabetes patients as
41.6%.[20]
The occurrence of hypertension as a co-morbid condition in type 2 diabetes patients, in association with obesity has been well described,[19,20] and it further worsens
the cardiovascular risk profile in diabetes. Insulin resistance, activation of the sympathetic nervous system and
the renin angiotensin system by leptin and free fatty
acids, increased aldosterone level and sodium reabsorption by the kidneys are the possible mechanisms for hypertension in obesity.[21]
The frequency of dyslipidaemia manifesting either
as high TG, high LDL or reduced HDL, was also high
among the patients, particularly the obese patients.
The high frequency of dyslipidaemia in type 2 diabetes
patients has been reported by Okafor et al, among Nigerians with type 2 diabetes.[4] This atherogenic lipid
profile was also demonstrated among newly diagnosed
type 2 diabetes patients in the UKPDS.[22]
Dyslipidaemia significantly increases total cardiovascular risk.
Thus, the patients in this study were more obese with
higher frequencies of hypertension and dyslipidaemia
than the controls. This calls for measures to address
obesity in these patients. Daousi et al in the United
Kingdom, reported that obese type 2 diabetes mellitus
patients were younger, had worse glycaemic control,
higher blood pressures and worse lipid profiles, compared with the non-obese type 2 diabetes mellitus patients.[23]
A higher prevalence of hypertension and dyslipidaemia
with increasing adipose tissue accumulation in type 2
diabetes mellitus was also demonstrated. In this study,
the patients were classified into three (3) weight categories - normal weight, overweight and obese groups,
in order to determine the effect of obesity on the blood
pressure and lipid profile of these patients. This classification showed an increase in the frequency of hypertension and dyslipidaemia across the weight categories,
with increasing weight. This progression was signifi110
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cant with hypertension as the WC and BMI increases,
which is in accord with the Framingham study, where
a positive linear relationship between BMI and blood
pressure was recorded.[24]
These results demonstrate the huge cardiovascular burden of obesity and diabetes, even among newly diagnosed patients.

Conclusion:

The risk for cardiovascular disease is high among the
newly diagnosed type 2 diabetes mellitus patients in
this study.
1.

In this study, it was shown that there is a high
frequency of obesity in the newly diagnosed
type 2 diabetes mellitus patients. This highlights a high frequency of central obesity, more
than overall obesity in the patients.

2.

There was also a high frequency of hypertension
and dyslipidaemia in the patients with type 2
diabetes mellitus.

Study limitations:
1.

As the study is cross-sectional, it is not possible
to establish causality from this study alone.

2.

A prospective study (case-control or cohort)
would have been more useful to elucidate the
influence of increasing weight on the blood
pressure and lipid profile of the patients.

3.

In addition, the classification of obesity using
the anthropometric indices was based on studies done on European populations.

4.

Some of the patients were on oral hypoglycaemic agents that influence weight.
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Abstract

Background: HIV/AIDS, is a serious global health challenge and continues to spread at an alarming rate. By
the end of 2016, there were approximately 36.7 million
people living with HIV(PLWHIV) worldwide according to the Joint United Nations Program on HIV/AIDS
(UNAIDS). Sub-Saharan Africa is most affected with
two-thirds of the global new infections. Approximately
370,000 AIDS - related deaths occurred in west and central Africa that year. In Liberia, the national HIV prevalence was 2.1% during the most recent Demographic
& Health Survey, 2013. Although the Government established a National AIDS and STI Control program
following the diagnosis of the first case in 1986, the Liberian civil crisis & recent Ebola Virus Disease(EVD)
undermined reporting & control. Between 2007 - 2013
country trends revealed an HIV/AIDS epidemic with
a rising prevalence. Since 2013 there is no reported/recent comprehensive data on the HIV/AIDS epidemic
in the country. Likewise, there are no published studies on HIV prevalence and related social demographic
factors for Liberia. Post EVD, there is renewed government commitment for HIV/AIDS control through a
more focused National HIV and AIDS Strategic Plan
2015-2020 targeting behavioral change & programs to
key populations.
Current data on HIV prevalence and related social demographic characteristics provides an insight on the
current characteristics of the HIV/AIDS epidemic in
Liberia, may guide further research and intervention
programs.
Objective: To determine the prevalence of HIV and the
related sociodemographic characteristics among adults
screened at the infectious disease clinic of John F. Kennedy Medical Center.
Methods: We conducted a 06 months retrospective
study in the HIV counselling & testing unit. All clients
above 15 years with complete data entries were included. The HIV Counselling and Testing Register was the
data source. Data on the clients Age, Gender, Marital
status, Level of Education, Employment, counselling/
testing modality and HIV status was analyzed with categorization.
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Results: A total of 1,115 clients’ data was studied. Females were 561 (50.3%). Mean age was 34.7years &
range was 15 - 90 yrs. The prevalence of HIV was 24.7%
with 275 positive clients. Among the HIV positive clients, the social demographic characteristic categories
related to HIV positivity were age group of 30-34yrs,
50(18.2%), female gender 182(66%), single/separated
clients 136 (50%), high school graduates76 (27.6%)
and the employed clients 190(69.1%). The prevalence
of HIV/AIDS was higher 67(33.8%) among the VCT
clients than the PCT clients 208(22.7%). Widows
14(42.4%) had higher HIV prevalence.
Conclusion: The HIV prevalence is approximately ten
times higher than the reported national prevalence. Female gender, being single/separated, high school graduate, employed and the age group 30-34 years were the
social demographic characteristics most related with
HIV positivity. Twice as many females as males had
HIV infection. There were less VCT clients compared
to PCI clients but with a higher comparable HIV prevalence. Widowed clients were more likely to have HIV.
Compared to single clients, married/cohabiting clients
were also more likely to have HIV.
Keywords: HIV/AIDS, Sociodemographic characteristics, JFKMC, Liberia.
Received 30/07/2017
Accepted 21/08/2017

Introduction:

HIV infection & AIDS, is one of the most serious global
health and development challenges. The epidemic continues to spread at an alarming rate all over the world
(1). According to the Joint United Nations Program on
HIV/AIDS (UNAIDS) report, by the end of 2016 there
were approximately 36.7 (30.8–42.9) million people
living with HIV(PLWHIV) worldwide. There were 1.8
(1.6–2.1) million new infections and 1.0 (830,000–1.2)
million deaths that year (2). Sub-Saharan Africa is most
affected with 25.6 (23.1.0–28.5) million PLWHIV accounting for two-thirds of the global new infections (3).
Approximately 17%(6.1 million) of PLWHIV by 2016 in
Africa were from west and central Africa with 370,000
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AIDS - related deaths that year (2).
In Liberia, the most recent reliable HIV epidemiological
data reports an HIV prevalence in the general population of 2.1 percent (1.9% HIV-1; 0.3% HIV-2) in persons
aged 15-49 (4).
Since 1986 when the first case of HIV/AIDS in a female
trader in Zorzor, Lofa county (North-west Liberia) was
diagnosed the Government of Liberia then established
the National AIDS and STI Control Programme to
combat the disease. Unfortunately, barely 2 years after
its formation, the Liberian civil crisis unfolded undermining progress in HIV/AIDS epidemiological monitoring, effective reporting and control. (5). Subsequently, reported Epidemiological data on the country’s HIV/
AIDS epidemic has been scanty and rarely up-to-date
on many occasions.
There are no published studies on HIV infection or
AIDS prevalence and related social demographic factors for Liberia. Country HIV/AIDS trends between
2007 and 2013 had revealed an epidemic with a rising
prevalence in the general population (4,6). Since 2013
there is no reported/recent comprehensive data on the
HIV/AIDS epidemic in the country.
In 2014 and 2015 Liberia suffered the Ebola virus disease (EVD) outbreak and the HIV/AIDS control programs got more setbacks. Post Ebola, there is however
renewed government commitment for restoring the
gains in HIV/AIDS control lost to EVD through a more
focused National HIV and AIDS Strategic Plan 20152020. Among the prioritized 5 high impact HIV/AIDS
activities for implementation in the strategic plan 20152020 are: Targeted Behavioral change interventions and
programs to key populations.
Recent data on HIV infection prevalence and related
social demographic characteristics especially among
adults is important to provide an insight on the current
characteristics of the HIV/AIDS epidemic in Liberia
and guide purposeful intervention programs. (7).
We therefore set out to determine the prevalence of
HIV infection and the related social demographic factors at a counselling and testing center in a tertiary
teaching national referral hospital in Monrovia.

General objective:

To determine the prevalence of HIV infection and the
related sociodemographic characteristics among adults
attending the HIV/AIDS counselling and testing services at the Infectious Disease Clinic of the JFK Medical Center.

Specific Objectives:
1.

To determine the prevalence of HIV among clients that received HCT during study period.

2.

To determine the sociodemographic characteristics most related with HIV positivity among
clients that received HCT during study period.

Methods:

We carried out a retrospective study between June
2016 and Jan 2017 in the HIV Counselling & Testing
Unit of the Infectious Disease Clinic (IDC), one of the
54 centers in Liberia that offers comprehensive HIV/
AIDS care to the general population.
All clients above 15 years of age who had presented for
HIV Counselling & Testing during the 6months period
of review, with complete data entries in the clinic’s register were included in the study. Study sample size was
derived as the number of all clients with complete data
entries. The clinic’s main HIV Counselling and Testing Register was the data source. Selected Data on the
clients Age, Gender, Marital status, Level of Education
and Employment status was extracted and entered into
an Excel Microsoft data collection sheet. The Age was
captured in various 5yr age categories starting with the
15-19yrs category all through the 55-60yr category and
above 60yrs. Marital status was categorized as single,
widowed and married/cohabiting. Level of Education
was categorized as None, and all through the different education levels from Primary school to Bachelor’s
Degree and Master’s degree. Employment status was
captured as employed, unemployed and student. HIV
status was either positive or Negative for each of the
study participants and information was also captured
on whether the test was a Voluntary Counselling and
Testing (VCT) or a Provider Initiated Counselling and
Testing (PCT). In this center HIV testing is done using
standard rapid diagnostic tests algorithms as a standard of care. A data base was kept in Microsoft Excel and
analysis done using the same software. The prevalence
of HIV/AIDS was determined by ascertaining the total
number of clients who had a positive HIV test out of the
total number of clients in the study period reviewed.
The most related sociodemographic characteristics
were determined by analyzing the selected demographic characteristics of the HIV positive clients.

Results:

Baseline characteristics
A total of 1,115 clients had their data reviewed and
were included in the study. 561(50.3%) were Females.
The mean age was 34.7years with a range of 15 – 90 yrs.
The majority of clients were in the 25 -29year age group.
614(55.1%) were single while 468 (42%) were married/
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cohabiting and 33(2.9%) were widowed. 250(22.4%) had
no education at all, 724(64.8%) were students while143
(12.8%) were university graduates. 665(59.6%) were
employed, 256(23%) were unemployed adults while
195(17.4%) were unemployed students. Table 1. below
shows the baseline characteristics.

709

700
600
500

HIV Positive

400

HIV Negative

300

Table 1: Baseline characteristics
Characteristics

800

Total
(N=1,115)

Percentage

100

0

VCT versus PCT
VCT
PCT

198
917

17.8%
82.2%

Sex
Male
Female

554
561

49.7%
50.3%

Marital Status
Single/Separated
Married/Cohabiting
Widowed

614
468
33

55.1%
42.0%
2.9%

Level of Education
None
Primary education
High school student
High school graduate
College student
Bachelor’s degree
Master’s degree

250
78
153
295
198
114
29

22.4%
7.0%
13.7%
26.5%
17.8%
10.2%
2.6%

Employment Status
Employed
Unemployed
Student

664
256
195

59.6%
23.0%
17.5%

Prevalence of HIV

200

A total of 275 were seropositive for HIV constituting a
prevalence of 24.7%. The prevalence of HIV/AIDS was
higher among the VCT clients (33.8%) than the PCT clients (22.7%). Fig. 1 below shows the overall prevalence
of HIV infection while figure 2 shows a comparison of
HIV positivity on VCT and PCT.

67

131

VCT

% Positivity

208
33.8

PCT

22.7

Figure 2: Comparison of HIV positivity on VCT and PCT
HIV prevalence by sociodemographic characteristic
The females, widowed, high school graduates and the
employed had the highest HIV prevalence rates compared to other clients within the same sociodemographic group. Table 2 below shows the HIV prevalence
by sociodemographic characteristic.
Table 2: HIV prevalence by sociodemographic characteristic
Characteristics

Sex
Male
Female
Marital Status
Single/Separated
Married/Cohabiting
Widowed
Level of Education
None
Primary education
High School Student
High School Graduate
College/University
Student
Bachelor’s degree
Master’s degree
Employment Status
Employed
Unemployed
Student

(N=1,115)

Total

HIV
Positive
(N=275)

% Positive

554
561

93
182

16.8%
32.4%

614
468
33

136
125
14

22.1%
26.7%
42.4%

250
78
153
295
198

75
24
53
76
32

30.0%
30.8%
34.6%
25.8%
16.2%

114
29

12
3

10.5%
10.3%

664
256
195

190
55
30

28.6%
21.5%
15.4%

Social demographic characteristics most related with
HIV positivity.
These were age group 30-34 years, female gender, being
single/separated, high school graduate or employed as
shown below.

Figure 1: Prevalence of HIV infection.
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HIV Positivity by Age group:
Among the different age categories, the highest distribution of HIV/AIDS was found in the 30-34years age
group (18.2%) while the lowest was found in the 15 -19
years age group (3.3%). Figure 3 below shows HIV positivity by age group.
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Figure 3: HIV Positivity by age group.
HIV positivity by gender:
The highest distribution of HIV/AIDS (66%) was found
among the females. Figure 4 below shows HIV/AIDS
positivity by gender.

Figure 4: HIV positivity by gender
HIV positivity by Marital status.
Majority of the HIV positive clients were single/separated (50%) followed by those who were married/cohabiting. Figure 5 below shows the distribution of HIV/
AIDS by marital status.

Figure 5: Positivity of HIV by marital status.
HIV positivity by level of education:
The highest distribution of HIV was found among the
high school graduates (27.6%) while the lowest level
distribution was found among those with master’s
degree. Figure 6 below shows the HIV distribution by
level of education.

Figure 6: HIV positivity by level of Education.
HIV positivity by employment status:
The highest distribution of HIV/AIDS was found
among the employed clients (69%) followed by the unemployed while students had the lowest rates. Figure 7
below HIV positivity by employment status.

Figure 7: HIV positivity by employment status

Discussion:

This study found an HIV prevalence that is approximately ten times higher than the reported Liberia national prevalence of 2.1% (4). The HIV prevalence in
this study is also non comparable to other previous
HIV estimates in Liberia based on data collected from
the prenatal clinic surveillance system in 2011, that estimated HIV prevalence to be 2.6 % among prenatal clinic
attendees (4). Although Liberia is characterized by the
UNAIDS classification scheme as having a low-level
generalized HIV epidemic (4), the relatively high HIV
prevalence is worrisome and may call for concern.
The higher HIV prevalence rates in women compared
to men are consistent with previous findings from Liberia (4 & 6) and sub-Saharan Africa (8). Factors fueling
the relatively high prevalence of the HIV/AIDS epidemic among women in West Africa may include: early
age of sexual debut, practice of wife inheritance specially in the rural areas, early age at first marriage, marriage
of adolescent girls to older men, low contraceptives use
(especially condom), stigma and discrimination, low
literacy level, practice of Female Genital Mutilation
(FGM) and other harmful cultural practices (8).
Even though widowed clients were more likely to have
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HIV in our study, which is also consistent with the
LDHS findings in 2013, the prevalence of HIV in this
study was approximately 5 times more than the 9.1%
reported in the LDHS. This may be due to greater desire
for widows to seek HCT after loss of their partners.
Similar to what other studies found (1,4,6,8), married/
cohabiting clients had higher HIV prevalence than the
single clients. This is of concern because the high prevalence among those married has significant implication
in the transmission of HIV/AIDS.
The general attitude of the people is that HIV/AIDS
is the product of extra-marital and premarital promiscuous sex life. Very often married couples tend to be
seen as relatively free from the virus but with the high
proportion of the virus among the married people, the
chances of Mother-To-Child Transmission (MTCT) are
higher.
Among the social demographic characteristics most related with HIV is the young age group 30-34 years. This
finding is consistent with other findings in Nigeria and
sub-Saharan Africa where most of the people infected
with the HIV were young people within the productive and reproductive age groups (4,8). HIV clients in
our study were also more likely to be employed, single/
separated or high school graduate and this may not be
due to any single explanation but may be due to multiple reasons which may include potential to involve in
HIV risky behavior.

prehensive care programs may be reinforced
and included among key health priorities.
2.

Targeted Behavioral Change interventions and
Special programs for the widowed, high school
graduates, the unemployed and females especially in the sexually active age groups may be
initiated accordingly.

3.

A multi-pronged control strategy to include Religious leaders, politicians and community leaders may be more desirable.

4.

Efforts to fight HIV/AIDS stigma may improve
VCT and care subsequently.

5.

There may be need for a more comprehensive
HIV/AIDS national survey to further characterize the epidemic in Liberia post Ebola.
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Conclusions:
1.

The prevalence of HIV is approximately ten times
higher than the reported national prevalence.

2.

Twice as many females as males had HIV infection.

3.

Married/cohabiting clients were more likely to
have HIV than the single clients.

4.

The sociodemographic characteristics most
related with HIV positivity were age group 3034yrs, female gender, being single/separated,
high school graduates or being employed.

5.

There were less VCT clients compared to PCI
clients but with a higher comparable HIV prevalence.

6.

Widowed clients were also more likely to have
HIV.

Recommendations:
1.
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Abstract

Introduction: There are various anthropometric indices such as the body mass index (BMI), which measures overall obesity, and the waist circumference (WC),
waist hip ratio (WHR) and waist height ratio (WHtR),
which measure central obesity. All these anthropometric indices correlate with cardiovascular diseases. This
study aimed to determine the correlation between the
anthropometric indices.
Methods: The study was a cross-sectional study of 100
newly diagnosed adult type 2 diabetes mellitus patients.
The weight, hip circumference and waist circumference
of the study population were measured, while BMI,
WHR and WHtR were calculated.
Results: All anthropometric indices correlated with
each other but this was weakest with the WHR.
Conclusion: Either the BMI, WC, WHR and WHtR
could be used to assess obesity in type 2 diabetes mellitus. However, due to its simplicity and strong correlation with other anthropometric indices, WC is preferred.

Materials and Methods

Ethical approval for the study was obtained from the
ethical committee of the hospital before commencement of the study. Informed written consent was obtained from patients before recruitment into the study.
The study was a cross-sectional study and the study
population consisted of 100 newly diagnosed type 2
diabetes mellitus patients who presented at the out-patient clinics/wards of a tertiary hospital, for treatment
and follow-up. For the purpose of this study, newly diagnosed type 2 diabetes mellitus patients were defined
as those with duration of diabetes less than or equal to
6 months of diagnosis. Sampling was carried out after
explaining the procedure to the patients and obtaining
informed consent.
Inclusion criteria for patients included:
1.

Newly diagnosed type 2 diabetes mellitus patients who had given written, informed consent.

2.

Type 2 diabetes mellitus patients aged between
25-65years [8].

Exclusion criteria for patients included:

Keywords: Anthropometric indices, correlation, overall obesity, central obesity

1.

Patients who did not give consent.

2.

Patients less than 25years [8].

Received: 15/08/2017
Accepted: 07/09/2017

3.

Individuals classified as type 1 diabetes, based
on their age of diagnosis of diabetes, age when
they started insulin, dependence on insulin for
survival and BMI.

Introduction

4. Pregnant women and lactating mothers.

Various techniques to evaluate adiposity exist [1, 2].
However, most are expensive and not readily available
in the clinics [1, 2]. Therefore, clinicians rely on anthropometric indices to diagnose obesity [1, 2].
All the anthropometric indices correlate with cardiovascular diseases [3, 4] and all-cause mortality [5, 6].
However, the question regarding ‘which is the best anthropometric measure associated with type 2 diabetes’
remains unanswered [7].
The aim of the study was to correlate the various anthropometric indices in newly diagnosed type 2 diabetes mellitus patients and possibly identify, an anthropometric index with strong correlation with the other
indices, easy to measure and readily available for use in
our busy clinics.

5. Physically handicapped individuals.
The participants were weighed standing in light clothing [9]. Weight was measured to the nearest 0.1kg [9].
Height was measured with a stadiometer to the nearest 0.1cm [9]. The participants stood on bare feet which
were kept together and pointing forward [9]. The head
was level with the horizontal frankfurt plane (line from
lower border of the eye orbit to the auditory meatus) [9].
Waist circumference was measured midway between
the inferior margin of the last rib and iliac crest, with a
horizontal tape at the end of gentle expiration with feet
kept 20 - 30 cm apart [9]. Maximum hip circumference
was measured with a tape at the widest part of the trochanters with feet kept 20 - 30 cm apart [9]. Waist and
hip circumferences were measured twice to the near-
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est centimetre and the mean was used for subsequent
analysis.
The Body Mass Index (BMI) was calculated by dividing an individual’s weight in kilograms by the square
of their height in meters (kg/m2). The waist-hip ratio
(WHR) was calculated by dividing the mean waist circumference by the mean hip circumference. The Waistheight ratio (WHtR) was calculated by dividing the
mean waist circumference in centimetre by the height
in centimetre. Values of WHtR ≥ 0.50 were considered
as obesity in both males and females [9].

Results

The anthropometric indices correlated positively.
Of all, the WC and the WHtR had the strongest relationship with each other (r =0.945, p =0.000), and they
both had similar strong relationship with the BMI (r =
0.786 and r = 0.782, p=0.000).

Figure 1: Scattergram showing the Correlation between BMI
& WC.

The relationship of the WHR with the other anthropometric indices was, however, the weakest.
Table1: Correlations between the anthropometric indices in patients.
Anthropometric
indices
BMI
r-value
p-value

BMI

1

WC

WHR

0.786 0.314
0.000* 0.001*

WHtR

0.782
0.000*

WC
r –value
p-value

0.786
0.000*

WHR
r-value
p-value

0.314
0.001*

0.580 1
0.000*

0.558
0.000*

WHtR
r-value
p-value

0.782
0.000*

0.945 0.558
0.000* 0.000*

1

1

0.580
0.000*

0.945
0.000*

*p-value is significant at <0.05, r = correlation coefficient, BMI
= body mass index, WC =waist circumference, WHR= waisthip ratio, WHtR= waist-height ratio
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Figure 2: Scattergram showing the Correlation between BMI
& WHtR.

Figure 3: Scattergram showing the Correlation between WC
& WHtR.
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Discussion

The body mass index (BMI), is the anthropometric index which measures total body fat [4] while the waist
circumference (WC), waist-hip ratio (WHR), and
waist-height ratio (WHtR), measure central obesity or
abdominal fat [4].

Figure 4: Scattergram showing Correlation between BMI &
WHR.

The Body Mass Index (BMI) is a simple, and commonly
used measure of obesity [2,4]. It relates weight to height
and is highly correlated with adiposities measured
by computerized tomography, dual energy x-ray absorptiometry and underwater weighing [2]. However,
BMI does not diagnose central obesity which has been
shown to be important in the aetiology of cardiovascular diseases [1,6]. It cannot differentiate weight associated with fat from weight associated with muscle [1].
The waist circumference (WC) is used to measure abdominal fat, which can increase, despite normal BMI [1].
The WC is easy to use [1,10] and correlates closely with
BMI and WHR[1]. It is an excellent indicator of intraabdominal fat mass and total body fat [11,12,13].
Lemieux et al reported that the WC is a better assessment of increasing abdominal fat than the waist-to-hip
ratio (WHR), after he studied 32 women over 7 years,
and found that WC had a stronger correlation with the
changes in the abdominal fat than the WHR [14].
Nevertheless, some studies have shown the WHR to
be a sensitive index of both the total amount of intraabdominal fat as well as the ratio of intra-abdominal fat
to subcutaneous fat [15, 16, 17].

Figure 5: Scattergram showing Correlation between WC &
WHR.

The Waist to Height Ratio (WHtR) is another index
used to assess central obesity [3]. The index is useful and
easier to measure and calculate than BMI, and is more
sensitive than BMI as an early warning of health risks
[18].
This study showed a significant positive relationship
between these four anthropometric indices, which suggests that all the anthropometric indices could be used
to assess obesity in type 2 diabetes patients. Previous
researches had shown that all the anthropometric indices are considered as risk markers for cardiovascular
disease [3,4].
However, the results from this study showed that the
strength of relationship between the WC, BMI and
WHtR, was stronger than the relationship of the WHR
with the other indices. This finding is in support of the
view by Van der Kooy et al, that WHR is a poor predictor
of abdominal obesity [19].

Figure 6: Scattergram Showing Correlation bewtween WHR
& WHtR.

In another study conducted among residents in Southern Nigeria, it was shown that all anthropometric indices had strong, positive relationship with each other
except for the WHR which had a weak, though positive
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relationship with other indices [20]. These findings are
similar to the results of this study.

7.

Hsieh SD, Ashwell M, Muto T, Tsuji H, Arase Y,
Murase T. Urgency of reassessment of role of
obesity indices for metabolic risks. Metabolism
2010;59:34-40.

8.

UK Prospective Diabetes Study. IV. Characteristics of newly presenting type 2 diabetic
patients: male preponderance and obesity at different ages. Diabet Med. 1988;5:154-159.

Lean MEJ et al, compared various anthropometric indices with body density as measured by underwater
weighing, and reported that age-adjusted WC had the
best correlation with total body fat and intra-abdominal
fat, as compared to other anthropometric indices [22].
Lean et al, therefore, suggested the WC as a simple, easy,
and readily available anthropometric index to be used
in assessing obesity [22].

9.

World Health Organisation. Physical Status: the
use and interpretation of anthropometry. Report of a WHO expert committee. WHO technical report series 854. Geneva. WHO 1995.

Since the waist circumference had significant positive
correlation with the BMI, WHtR, and WHR, in addition to its simplicity, I would also suggest its use as an
anthropometric index of choice in our busy clinics.

11. Pouliot MC, Després JP, Lemieux S, Moorjani
S, Bouchard C, Tremblay A, et al. Waist circumference and abdominal sagittal diameter: best
simple anthropometric indexes of abdominal
visceral adipose tissue accumulation and related cardiovascular risk in men and women. Am J
Cardiol. 1994;73:460-468.

In addition, among Nigerians with type 2 diabetes mellitus, Adediran et al, had reported that the WC is a better index of obesity, because it had significant correlations with both the WHR and the BMI, unlike the BMI
which had no correlation with the WHR [21].
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Abstract

Background: Flour is a major component of most staple foods in Nigeria and the process of milling the cereals for the flour production produces a lot of particulate
dust which if not properly contained may become a
source for disease causing hazard. The study was to assess the effects of flour dust on respiratory functions of
flour mill workers in Rivers State.
Methodology: The study was a descriptive cross sectional design carried out in two flour mill factories in
Rivers State where 194 consenting all male flour mill
factory workers were recruited via multistage sampling, structured, close ended self-administered questionnaires were used to obtain data - socio demographics, occupational, knowledge, attitude and behaviour
of workers towards flour mill dust. This was followed
by use of hand held spirometer to obtain lung function
parameters. Findings were analysed/presented using
descriptive and analytical statistical tools.
Result: Respondents had a mean age of 33.94± 7.51 with
decreased lung function parameters i.e. low Forced Vital
Capacity (FVC) and Forced Expiratory Volume FEV1.
Spirometrically verifiable restrictive and obstructive
airflow lung diseases were noticed among respondents
with prevalence of 68.04%, 60.82% and 6%.respectively
Conclusion: There was an abnormal FEV1 and FVC
among study respondents indicative of impaired lung
function among the flour mill factory workers. This was
occasioned by high daily dose of flour mill dust inhalation, chronic dust exposure, unhygienic work environment with poor use of personal protective equipment.
It recommended that all workers be properly educated
on attended risk they face while at work and of course
the provision and enforcement of use of personal protective equipment.
Key words: dust, flour mill, lung function
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Introduction

Dust (including flour dust) are non-living inhalable for122

Volume 17 - Number 2 | July - December, 2017

eign particles known to adversely affect the lung function of exposed individuals. The respiratory effect(s)
arising from dust exposure depend(s) on the duration of
exposure, immune status of the affected individual and
microbes embedded within the flour dust particles1-3.
Flour dusts are hazardous substances with respiratory
sensitizing effect and capable of initiating pathologic
processes in a normal lung and lung tissues with pre-existing diseases. Flour dusts are known to initiate asthma
like symptoms in some individuals over a period of dust
exposure or worsens asthmatic conditions in individuals with history of chronic asthma. In respiratory physiology, respiratory tract is the passage way for to and fro
movement of air into the body and through it, large volume of air finds its way into the cells and tissues of the
body for optimal body function with commiserate volume of air expelled in exchange in each cycle of aerobic or cellular respiration4-7. Physiologic and anatomical
alterations of the passage way will negatively affect the
respiratory health of the affected individual. Several factors such as respiratory infections, cardiac diseases, cardiopulmonary/cardiothoracic disorders and certain disorders within cardiopulmonary areas of the body affect
normal physiologic mechanism in general population.
In dust polluted environment, alterations in airway
function and structure are traceable to dust exposure or
combinations of dust exposure and pre-existing cardiopulmonary/cardiothoracic disorders1,7-10.
Spirometers are useful tools or devices used in assessing the respiratory function of individuals. Clinically,
it is used in assessment of patients with cardiothoracic
abnormalities or post-surgical patients that are recuperating from chest trauma or stress. Industrially, it is
used as a screening device in evaluating the respiratory
function of workers exposed to dust and other inhalable
substances at work place. In impaired lung function situation, the spirometric lung function test would show
abnormal patterns of Forced Vital Capacity (FVC) and
Forced Expiratory Volume (FEV1) which are suggestive
of restrictive and obstructive lung diseases. On the other hand, clinical health assessment would show pattern
or manifest features of airway inflammatory processes
such as cough, rhinorrhoea, sneezing, fast breathing,
wheezing etc11-15. Spirometer is a better tool in assessing the respiratory effects of flour dust when compared
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with peak flow meter. However, peak flow meter gives
an idea or serves as a screening process in assessing the
effect of flour dust on lung function. Peak expiratory
flow rate (PEFR) is an indirect measure of FEV1 and
has been proven to be low among factory workers who
are exposed to organic dust particles. The assessment
of flour dust effect on lung function cannot be complete without assessing the level of airflow obstruction
(AFO) and spirometrically , this can be assessed in two
ways;
AFO assessment of FEV1/FVC ratio and if the calculated value is less than 0.70 - AFO is suspected16.
Respiratory health is an aspect of health that promotes healthy lungs and prevents respiratory diseases
through research, advocacy and education. All effort in
respiratory health is to ensure that at risk individuals
do not develop airflow obstruction (AFO) which can be
achieved by regulating and monitoring the dust concentration to a tolerable level that morbidity and mortality
traceable to dust inhalation is minimized or reduced to
a tolerable level17. Depending on the observed clinical
symptoms and signs, assessing the respiratory effect of
flour dust may be organ specific or involve the whole
respiratory organs. The organ specific assessment is
important in extrinsic alveolitis in which clinical symptoms and signs depends on the dose and duration of
exposure and radiological finding would vary from person to person and heavy infiltrates of lymphocytes and
granulomatous giant cells are present in the alveolar
tissue when tissue biopsy and histology are done18. A
good assessment of the effects of flour dust on respiratory health would require that the assessor have a good
understanding of the physical and chemical properties
of flour dust as these properties are considered responsible for the negative health impact traceable to flour
dust exposure. The small sized and very dynamic flour
dust have the ability to be sustained in air for a longer
duration and this physical property of flour dust is the
reason of it being sustained in airway for a longer duration and migrate as down as possible into the alveolar
region of the lungs16,18.
Generally, the clinical symptoms and signs experienced
by exposed workers in dust concentrated work environment depend on where the dust particle would be
deposited. Respirable dust e.g flour can migrate as far as
possible in the airway to reach the gas exchange region
resulting to extrinsic alveolitis in affected individuals.
Chemically, the flour dust contains proteins e.g. albumin with allergic potential and is capable of inducing
allergic reactions within the substance of the airway
mimicking asthma like effect and manifesting with features of bronchial/ bronchiolar spasm, edema and airway obstruction. The Pathology of flour dust in the air-

way begins with dust exposure during which inhalable
dust finds its way into the respiratory tract. The health
impact arising from inhaled dust or other foreign inhalants will depend on the physical property of the particle e.g size, the chemical composition of the inhaled
particles and the lifestyle of the individual e.g. cigarette
smoke exposure, immune status etc of the affected individual. The clinical symptoms and signs of flour dust
exposure are not just common to flour dust alone but to
any other dust such as cement dust and other dust particles that is generated from human activities or where
dust is constantly inhaled at workplace19,20. This is a
problem to all who are in one way or the other exposed
to dust. This becomes a Public Health nay Occupational
Health issue because people do not have knowledge
of this but some are at risk of developing dust induced
lung diseases or pneumoconiosis (dusty lungs) as they
are on daily basis exposed to dust. Mohammedien et al
in Egypt in 2013, in their research titled “Effects of Flour
Dust on Respiratory Symptoms and Pulmonary Function
of Mill Workers” revealed in their work that cough and
wheezes were the commonest clinical symptoms and
signs traceable to flour dust exposure whereas conjunctivitis, rhinorrhoea although were present but was not
as common as cough and wheezes. These symptoms
of cough, wheeze, conjunctivitis, fast breathing etc are
signs and symptoms of atopy implying that flour dust
exposure could predispose to allergic reactions in exposed individuals. The degree of lung function impairment is directly proportional to the duration and dose
of exposure. This implies that the progression of lung
function impairment following dust exposure can be
disrupted with no subsequent dust exposure/ inhalation and worsened within a short duration if the dose
or dust concentration gradient is high17, 20-22.
Good prevention and control approaches of dust in
highly dust concentration work environment like flour
mill will portray the belief that flour dust exposure
would have little or no effect on respiratory function
when assessed. These control and containment approaches requires involvement and active participation
of different stakeholders such as the policy makers, the
Ministry of Health public health department, factory
owners, employees of flour mill factories, occupational
health practitioners, occupational hygienists who all
will work together with the aim of achieving good respiratory function among workers of highly concentration dust environment. Periodic medical assessment
and examination will ensure that those who by exposure develop problems from it are detected earlier and
appropriate measures instituted. Many and sinister approaches in use at dust concentrated flour mill work environment are: use of local exhaust ventilation, which
reduces dust concentration to a very minimal level that
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is below1mg/m3 21-23.
Use of dust detection sensor and establishment of maximal exposure limit (MEL) which gives timely information to workers in a dust environment when the occupational exposure limit of dust is exceeded. It is useful
and efficient in ensuring that the time weighted average (TWA) for flour dust exposure is within a value that
would cause little or no harm in dust concentrated work
environment. For this reason many countries have set
dust exposure limit as a means of ensuring that the respiratory function of those that are constantly exposed
to dust in work environment are preserved to a reasonable extent. However, there is no generally accepted limit
value for flour dust and many countries have set her
own flour dust exposure limit to suit her factory safety
and economic policies. Medical surveillance via the
use of spirometer, peak expiratory flow meter, periodic
chest examination and chest radiographic assessment
and testing for allergy are some useful approaches in assessing the effects flour dust have on respiratory function of flour mill workers24-26. This study was to assess
the effects of exposure to flour dust on lung function of
Flour Mill Workers in Rivers State.

Figure 1:Diagrammatic illustrations of problems associated
with flour mill dust.
(Source: Flow-centric dust managing technology South
Africa 2014)

Methodology

Study Area: The study area is in Rivers State one of the
36 States of Federal Republic of Nigeria. The state has 23
Local Government Councils with a population of over
six million and majority of its citizens are civil/ public
servants and few businessmen scattered all over the
towns and cities of the state. In terms of religion, majori-
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ty of its citizens are Christians, few Islamic worshippers
and traditional believers. The State has different tribes,
languages and culture. The state has three flour mill
factories as at the time of this study viz Port Harcourt
flour mill, Indomie and Bua flour mills. Factory workers
from Bua flour mill did not participate because it just
started operations and did not meet the inclusion criteria. Although there are 23 Local Government Councils,
only two of the councils (Port Harcourt & Obio/Akpor
Local Government councils) participated and the reason being that all the flour mill factories were located /
sited in the two Local Government Areas. The Port Harcourt and Obio/Akpor Local Government Councils are
among the densely populated councils in the state and
are located in the heart of the city with huge commercial activities. Most of flour mill factories are sited very
close to the Rivers for easy transport of the raw materials such as the wheat and for easy transport of finished
products such as noodles. The Port Harcourt flour mill is
located at industry road in Port Harcourt Local Government Council whereas in Indomie Flour mill is located
within the premises of Indomie factory along NTA/ Mgbuoba road in Obio-Akpor Local Government Council.
Study Population: The
study populations were
male adults of Rivers State
flour mill factory workers.
The flour mill factories
have a population of over
600 staff and the study
population were all male
adults with age range of
25-50 years. The educational level of the workers cuts across all level of
education, where greater
percentage had primary
education
(particularly
the cleaners, the labourers,
some of the security personnel). The production
unit of the factory is a mix up of workers with different
levels of education. Majority of those in the administrative and health department of the factory had tertiary
education.
Inclusion criteria: This included identity card carrying
members of staff who had worked in the mill for at least
two years and over 18 years of age without history of
chronic cough, cigarette smoking or any cardiothoracic
abnormalities.
The control group share similar socio- demographic features with flour mill factory workers and approximately
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97 of the control group were selected. Majority of the
control subjects were shopkeepers, salesmen and drivers who were staff of a noodle producing factory in the
same environment with the flour mill factory.
Study Design / Sample Size: The study was a descriptive cross sectional design. Sample size of 194 was calculated with the provision for nonresponse.
Sampling Method: Multistage stage sampling method
was used i.e.
Stage 1: Cluster sampling
In this sampling method, the various departments in
the flour mill factory were grouped as clusters and the
average population in each cluster was estimated from
the daily departmental attendance record.
Stage 2: Proportionate sampling (stratified)
The sample size of 194 is divided with the number of
randomly selected clusters (6 clusters) to determine the
population of workers in each cluster. The population in
each department differs but by proportionate sampling
each respondent was selected by simple random (balloting)) to achieve the proportion for each cluster to arrive at the sample size of 194 respondents.
Study Instruments: These included:
Questionnaires: A self-administered questionnaire was
used and was first pre-tested among a local bakery
workers in the same community where the flour mill
was located that share the same demographic features
as the flour mill factory workers. The questionnaires
were structured, close ended, interviewer (for the illiterate ones) and self-administered (for the literate ones)
administered. The questionnaires probed socio-demographics, work and lifestyle history. The work history
included previous and current with emphasis on workplace that generate dust, daily working time looking at
daily duration of dust exposure, ventilation or aeration
within the work environment and measures put in
place for preventing dust inhalation as well as category
of work in the factory. Respiratory symptoms such as
cough, chest tightness, dyspnoea, chronic sneezing etc
were looked out for and documented. The lifestyle history dwelled more on smoking history and all the smokers were excluded from the research.
Spirometer: Hand held gold standard micro spirometer cardinal health type was used to obtain lung function parameters from the participants. The measured
parameters were forced vital capacity (FVC), forced
expiratory volume (FEV1), and the FEV1/FVC ratio
calculated from the obtained FEV and FVC values of
each participant. The measured parameters of lung
functions examples were forced vital capacity (FVC),

forced expiratory volume (FEV1), and the FEV1/FVC
ratio calculated from the obtained FEV and FVC values
of each participant. The test was carried with each participant in sitting position and repeated three times for
each participant after adequate rest. In using the hand
held spirometer, 70% isopropyl alcohol disinfectant was
used to disinfect the mouth piece of the spirometer after each use to prevent cross infection from one participant to another
Weighing scale & measuring tape: Hamson weighing scale
made in China and graduated in kilograms was used to
obtain the weight of each participant. Crocodile measuring tape was used, graduated in 5 - meters (15 feet)
with 2016 as year of manufacture. The height of each
participant was measured using the measuring tape
and then recorded in metres. Anthropometric data
(weight and height) were obtained from each participant prior to carrying out spirometeric lung function
test and these participants were classified as normal,
overweight, obese after their BMI was calculated using
values obtained from weight and height from each participant.
Data collection: The data collection started with training of research assistants for two days on how to collect
data from participants using questionnaires, spirometer, weighing scale and measuring tape. During the
training, the need to obtain consent from each participant prior to accepting to participate in the research
was made clear to the research assistants. The training
emphasized more on how to approach each participant
during their break period so as not to interfere with
their normal work time and requesting from the participant to fill the questionnaire and allow for his height,
weight and spirometeric test to be carried out. Research
assistants were also instructed to wait and collect completed questionnaires to avoid wastages as these workers cannot easily be traced to their various destinations.
At the end of the training, five research assistants were
deployed to the field for data collection which lasted
for 12 days. The weight measurement was of immense
help as most of the factory workers indicated interest
for their weight to be checked from which other needed
data were obtained.
A walk through survey: was carried out and revealed
on the spot assessment of the safety and environmental assessment of the workplace with emphasis on work
place description, hazards recognition and classification, assessing how risk is investigated within the work
environment. During the walk through, a visual assessment of the measures in place provided by the management and how compliant the workers abide to the rules
and regulations at ensuring that health promotion is a
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top priority despite exposure to dust concentrated work
environment were looked out for. This provided information about the control measures employed such as
good ventilation, safe working practices within the factory such as use of nose mask and protective method
to reduce dust inhalation. During the dust control assessment, all it takes to reduce exposure to dust and its
health implications were taken into consideration such
as use of dust vacuum aspirators, local exhaust ventilation etc were looked for and reported. The survey was
done when these useful instruments and practices are
in use to ascertain that they are actually used when the
need arises. The Systemic, technical, organizational and
personal measures (The STOP principles of hazards
control) of dust control principles were looked out for
during the walk through survey.
Data Entry and Statistical Analysis: Every returned
questionnaire was checked for adequacy of response
by the participants. Each of the questionnaires was
numbered, so that it can be easily referred to in case of
mistakes in the course of data entering. Data were carefully coded as numbers and entered into an excel sheet
for accuracy and easy analysis and then entered into the
Statistical Package for Social Science (SPSS) version
20 software for analysis. Data were analyzed using descriptive statistics (i.e frequency and percentages) and
inferential statistics (i.e. standard deviation).The mean
values of the heavily exposed and those considered to
be of light exposure was evaluated by paired student ttest at statistical significance of p<0.05.
Ethical Clearance and Consideration: Ethical approval to carry out this study was obtained from the ethical
committee of the University of Port Harcourt before
the commencement of the study. Informed consent
was obtained from all participants before being recruited for the study and they were all properly informed
about research before accepting to participate. The participants were assured that every information obtained
from them would strictly be confidential and that the
information provided will be used solely for this study.
Study Limitation: Apprehension by some of the participants as they felt /thought it was a government programme that may lead to downsizing or outright shutdown. They were re-assured that this was an academic
exercise, finding will lead to improved workplace safety.
Conflict of interest: none to declare

Results

Response Rate: Response rate RR =180/188*100 =96%.
A total of 194 Rivers State flour mill factory workers
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were studied with 194 questionnaires distributed, 188
questionnaires were returned and 180 of the returned
questionnaires were useful and correctly filled in line
with what is expected of each participant.
TABLE1: Demographic Data of Respondents
AGE

FREQUENCY

PERCENTAGE

20-29

68

35.05

30-39

72

37.11

40-49

53

27.32

>50

1

0.52

FREQUENCY

PERCENTAGE

194

100

FREQUENCY
N=194

PERCENTAGE

192

98.97

Single

2

1.03

Divorced

0

0

SEX
Males
MARITAL
STATUS
Married

EDUCATIONAL FREQUENCY PERCENTAGE
LEVEL

Primary

177

91.24

Secondary

11

5.67

Tertiary

6

3.09

RELIGION

FREQUENCY
N=194

PERCENTAGE

Christianity

154

79.4

Islamic

15

7.7

Others

25

12.9

TRIBE

FREQUENCY

PERCENTAGE

Igbo

46

23.71

Yoruba

42

21.65

Ikwerre

37

19.07

Hausa

18

9.3

Others

51

26.3
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TABLE 2: Work Categories of respondents
CATEGORY
OF WORKER

FREQUENCY

PERCENTAGES

Production

124

63.92

Administration

26

13.40

Cleaners

24

12.37

Others eg driv- 20
ers, security etc

10.31

TABLE 3: Mean values for continuous variables at Rivers State flour mill factories and comparison of obtained
lung function parameters among the production workers and cleaners on one side and the administrative and
security personnel on the other side within the same
work environment revealed little or no differences in
their lung function parameters.
MEAN
CHARACTERISTICS

PRODUCTION
WORKERS/
CLEANERS
MEAN±SD

ADMINIS- TTRATIVE
TEST
WORKERS
MEAN±SD

PVALUE

Height

1.67±0.04

1.68±0.02

2.12

0.04

Weight

71.45±6.09

71.25±6.86

0.22

0.83

BMI

25.63±2.37

25.23±2.42

1.16

0.25

FVC

3.81±0.76

4.06±0.74

1.93

0.05*

FEV1

3.31±0.68

3.40±0.74

0.92

0.355

TABLE 6: Duration in years of flour dust exposure at
Rivers State Flour Mill Factories
DURATION
OF EXPOSURE IN
YEARS

FREQUENCY

PERCENTAGE

2-5 years

148

76.3

5-10 years

39

20.10

>10 years

7

3.60

TABLE 7: Time weighted average (TWA) for flour mill
dust exposure
DURATION OF FREQUENCY
DAILY DUST
N=194
EXPOSURE

Less than 8Hours
more than
8hours TWA

PERCENTAGE
(%)

0

0

194

100%

The flour mill workers spend about 8 hours daily and 48
hours weekly in dust concentrated work environment.
The time weighted average (TWA) in hours to flour
dust exposure in Rivers State flour mill factory is more
than 8 hours daily and more than 48hours weekly.
TABLE 8: Industrial hygiene practices/Flour dust prevention and control practices in Rivers State flour mill
factory
CHARACTERISTICS

TABLE 4: FEV1/FVC RATIO CATEGORY

How often do you ensure that the equipment used
is cleaned

CATEGORY

NUMBER PERCENTAGE

≤70 (air flow obstruction)
>70 (normal)

6

3.09

188

96.91

TABLE 5: Prevalence of abnormal lung function parameters (FEV1 and FVC) among Rivers State flour mill
factory workers.
FEV1

FREQUENCY

PERCENTAGE

Abnormal <3.47

118

60.82

Normal >3.47

76

39.18

Abnormal <4.35

132

68.04

Normal

62

31.96

FVC

*Using the Global Lung Function Initiative (GLI) range
as reference standard.
FVC (4.83 -4.35)
FEV (3.47- 4.08)

FREQUENCY
n=194

PERCENTAGE

Statistically significant (p<0.05)

(%)

Daily

19

9.79

2-4 times a week

175

90.21

How often is wet cleaning practiced within the
work environment
Always
practiced

194

100.00

Do you have separate places for keeping private
wears from work clothing’s
Yes

194

100.00

No

0

0.0

Do you have hand washing and bathing facilities
for your workers to refresh after
Yes

194

100.00

No

0

0.0

Do your work machines have protective measures
in the form of fence/shield that help the flour milling equipment’s from generating or emitting dust
Yes

194

100.00

NO

0

0.0
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Walk Through Findings at Rivers State Flour Mill
Factories

Table 8 continued:
Use of PPE (Clothes, coverall, goggles)
Always any type
of nose mask

194

100.00

Use of tight fitted nose mask
always

86

44.32%

Use of tight fitted nose mask
occasionally

108

55.7%

How is periodic medical examination conducted
Annually
2 Times yearly

1

0.52

193

99.48

TABLE 9: Administrative and technological dust monitoring and control measures within the factory.
CHARACTERISTICS

FREQUENCY
n=194

PERCENTAGE
(%)

Have you had any training or attended a seminar on
the importance of respiratory functions
Yes

194

100.00

No

0

0.0

Discussion

Do you have any instrument that detects the level of
dust concentration or monitors dust concentration in
the production unit?
Yes

0

0.0

No

194

100.0

TABLE 10: Observed Pattern of Clinical Symptoms /
Signs Traceable to Flour Mill Dust inhalation in Rivers
State flour mill factories.
Clinical symptoms/
signs

Frequency
N =90*

Percentage (%)

Catarrh

15

16.67

Cough <2weeks

2

2.22

Cough>2weeks

0

0

Sneezing
rhoea

47

52.22

Red eyes

26

28.9

Fast breathing

0

0

Chest pain

0

0

/rhinor-

*90 persons responded to this question
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The walk through survey was used to assess the administrative and workers attitude towards flour dust
control. Administratively and technologically, it was
observed that electronic dust detection sensor and
established maximum exposure limit value were not
routinely used and not found in the factory. Workers on their own therefore chose to spend more time
in dust concentrated work environment as the more
time /hours at work place, the more pay administrative
policy was adopted without considering the associated
respiratory problems traceable to flour dust inhalation.
This is contrary to the recommendations of industrial
hygiene/occupational practices which examined flour
exposure either in minutes or hours of dust exposure
of more than 8- twa (time weighted average) as harmful
and capable of causing respiratory problem (SCOEL.,
2008). This implies that short time spent in heavily dust
concentrated work environment could manifest equivalent respiratory problems in workers who spent more
time in a less concentrated work environment.

By comparing the values of FEV1 and FVC obtained
from mill factory workers with that of Global Lung
Initiatives (GLI) values, it was noted that impaired
lung function which manifested as high prevalence of
abnormal FEV1 and FVC were 60.82% and 68.04% respectively. These abnormal spirometeric patterns were
indicative of restrictive and obstructive lung diseases. Peak expiratory flow rate is an indirect measure of
FEV1 both of which connote obstructive lung disease
in spirometric analysis. In this research, the prevalence
decreased FEV1 was very high (60.82%). This was in
agreement with the findings in 2012 when they looked
at peak expiratory flow pattern among cement factory
workers in Rivers State where they reported a low peak
expiratory flow pattern of 13.3% among cement factory
workers in Rivers State, South-South Nigeria7.
The effect of flour dusts on respiratory function are usually via inflammatory processes with clinical manifestations as cough, rhinorrhoea, sneezing ,fast breathing ,
wheezing etc. In Rivers State flour mill factory, the common and recurrent clinical symptoms were rhinnorhea (52.5%) and conjunctivitis (28.9% ). Cough (2.22%)
although present was low among workers sample for
the study. This was noticed to be different from the
findings of Mohammadien et al in 2013 in Egypt where
cough(87.5%) and wheezes(72.5%) topped the lists of
symptoms17.
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Factors responsible for low or abnormal lung function
parameters can be summed as high daily dose of flour
dust inhalation, unhygienic work environment with
non-use of personal protective equipment [PPE] and
poor administrative workers welfare practices. Administratively, there was awareness for the importance
of advanced flour mill factory equipment (electronic
dust detection sensor and established occupational
exposure limit monitoring) used for monitoring and
control of dust in highly dust-concentrated work environment but there was no trace of such useful and
important instrument in use in flour mill factories in
Rivers State10-12. Dust generation occurs most or increases during wheat mill grinding and packaging of
finished flour products. The operational methods such
as reduced duration of workers exposure and time
weighted averages for dust exposure for factory workers will to a great extent reduce the effect of flour dust
on respiratory function of flour mill workers. The more
time, more pay factory policy with more time exposure
to dust in Rivers State flour mill factories can be linked
to reasons for high prevalence of abnormal FEV1 and
FVC among her flour mill factory workers.
A 2004 research noted that unhygienic or unsafe practices at work environment contributes or increases
the concentration of dust within the work environment22. A respirator is personal protective equipment
which filters particulate matter from contaminated air
or particulate pollutants e.g dust from atmospheric air
thereby reducing morbidity and mortality from inhalation of such particles. This protective function of a
respirator however, is not always the case particularly
if a tight fitted respirator is not used and exposed individuals then breathes in contaminated dust particles
from polluted air. Via a walk through survey, it was observed that protective respirator in the form of face and
nose mask was regular and routine dust prevention and
control approach but ensuring a tight fitted respiratory
device was not a common practice and again this could
be a reason why the prevalence of FEV1 and FVC which
reflects the true picture of the effects of flour dust on
respiratory function of Rivers State flour mill factory
workers was high.
Again, a study titled unhygienic work environment, prevention and control of dust exposure reported that the
use of nose mask could significantly improve the effect
of flour dust which manifested as low PEFR and FEV1
when assessed with spirometer. This preventive and
control yields positive impact when tight fitted mask
are constantly used. Control of substances hazardous
to health (COSHH,2002) and occupational safety and
health administrators (OSHA) have advocated that employing all the machineries and techniques via the use

of advanced factory equipment such as dust detection
sensor, establishment of maximum exposure limit and
regulation of time weighted average could significantly
improve the effect flour dust have on respiratory function and spirometric pattern of workers exposed to inhalable and respirable substances that are hazardous to
health. This modern preventive and control methods
of industrial hygiene practices were found not to be
routine practice in Rivers State flour mill factories and
could be traced to be responsible for the numerous abnormal spirometric pattern observed among flour mill
factory workers in the state (Tables 4 to 9).

Conclusion:

The prevalence of abnormal FEV1 and FVC in Rivers
State flour mill factories were high as evidenced by impaired lung function from spirometric lung function
test. This was suggestive of restrictive and obstructive
lung diseases. It is recommended that workers be educated on effects and principles of dust control with concomitant availability/use of personal protective equipment.
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This introduction of Family Medicine will serve to introduce the newly opened Residency Training Program
in Family Medicine, under the auspices of the Liberia
College of Physicians and Surgeons, to the Academic
Medical Community in Liberia. The presentation consists of definitions of Family Medicine, a brief history
of the concept of Family Medicine, the nature of Family
Medicine training and scope of practice, 8 “Cs” of Family Medicine, distinctives of the LCPS/ELWA Family
Medicine Program, 3 case vignettes to illustrate some of
what Family Doctors will be doing in Liberia.

Definitions of Family Medicine

“Family Medicine is concerned with the holistic approach to patient care in which the individual is seen in
his totality, and in the context of his family and community”—from the National Postgraduate Medical College of Nigeria, Faculty of Family Medicine.
“(General Practice/Family Medicine) is the only discipline to define itself in terms of relationships, especially
the doctor-patient relationship” --Ian McWhinney

History of the Family Medicine Concept

In more developed countries, before the World War II
era, medical training progressed from medical school
to a one year rotating internship. Those who completed
this level of training were called “General Practitioners”
and were considered competent to provide primary
care. Those who wished to specialize and go further in
their training by taking residency training in one of the
various medical or surgical specialty areas. This schema
pretty much represents where Liberia has been up until
this present time. At that time, the amount of knowledge required of a General Practitioner was modest,
and could be covered well during the rotating internship. However, now with the increasing complexity of
medical care, the larger number of drugs, tests, and procedures, to be a fully trained Family Medicine Specialist requires a full residency program, just like the other
specialty areas [1].

Training and Scope of Family Medicine

The LCPS model for Family Medicine training includes
the following components:

•

A written Primary Examination before entry
to ensure solid knowledge of basic sciences relevant to Family Medicine

•

Part I Training: 4 years of clinical rotations followed by the Part I clinical, oral and written exams, leading to Membership in the College

•

Part II Training [Not Established Yet]: 2 years
including research dissertation and casebook,
with final examination leading to Fellowship

•

The training is a broad based medical and surgical training focused on diagnosis and management of the MOST COMMON clinical problems prevalent in the local setting

•

The focus of training is not only on diseases and
treatments, but on the Doctor-Patient relationship and how to establish trust and empower
patients to make healthy choices

•

The training includes modules in Community
Health (well child care, community obstetrics
care, supervision of outstations and both community and allied health workers)

•

Training also will cover management of hospitals, clinics, and health systems including drug
and supply chain management

The training includes a focus on the Biopsychosocial model of medical care [2], as exemplified in Figure 1 below.

Culture
Community

SOCIAL

2-Person; Family, Clinician
PERSON
(Experience and behavior)

PSYCHO

Nervous System
Tissues

BIO

Cells
Organelles
Figure 1: Hierarchy of Natural Systems
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And the training will also include a thorough grounding
in the study of the social determinants of health [3] and
their relevance to health care within the context of the
community and society as a whole.

8 “Cs” of Family Medicine:

Many authors and presenters have created lists of “Cs”
which characterize and epitomize Family Medicine. I
have selected the following as characteristic of Family Medicine in our setting:
•
•
•
•
•
•
•

Continuity
Comprehensive
Coordinated
Competent
Cost-Effective
Communication (i.e., oriented to
effective teamwork)
Collaborative

Distinctive of the LCPS/ELWA Family Medicine Residency Program

Figure 2: Social Determinants of Health
The training will include rotations in the following disciplines:
Three months or more:
•
Family Medicine
•
Internal Medicine
•
Obstetrics
•
Pediatrics
•
General Surgery
•
Psychiatry
And Shorter Rotations in:
•
Emergency Medicine
•
Anesthesia
•
Ear, Nose, and Throat
•
Radiology
•
Community Health
•
Laboratory Medicine
•
Dental
•
Ophthalmology
Our current plan is that the residents will spend at
least 3 months out of each year rotating at the J. J. Dossen Hospital in Maryland County, studying various
disciplines there under the supervision of the County
Health Officer, the Hospital Medical Director, and Partners in Health.
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In addition to the previous characteristics
which apply broadly to Family Medicine
[4], we have selected three additional key
areas of focus for our program, which come
from an assessment of the needs within
the health sector in Liberia and how Family
Medicine can help to address those needs.
1. Diagnostics. Through extensive study of ultrasound, radiology, the cost-effective use of laboratory testing, and training in how to obtain tissue for biopsy or cytologic analysis, the program
will produce excellent diagnosticians.
2.

HIV Care and Treatment. HIV care is a crosscutting topic which can benefit from study from
multiple angles, including pediatric, obstetric,
internal medicine, infectious disease, psychiatric, and community health. We feel this is an ideal area for Family Physicians to make an impact.

3.

Obstetrics and Newborn care. Since reducing
maternal and infant morbidity and mortality is
such an important goal for Liberia, we will train
our residents in techniques to reduce maternal
and fetal losses and carefully track our performance in this area as a health facility.

Illustrations

Miss M was a woman in her mid-30s, a mother of 3, who
presented with what appeared to be an ectopic pregnancy (positive pregnancy test, hemoperitoneum, and
an adnexal mass). Surgery proved inconclusive, with
a bleeding mass seen at the cornu of the uterus but no
obvious products of conception. A biopsy revealed
choriocarcinoma. She failed initial management with
methotrexate, and required 6 rounds of chemotherapy
with 2 active agents. Midway through her chemotherapy, the family demanded that she be discharged so that
they could pursue traditional methods of healing, since
they felt that she clearly had been a victim of witchcraft.
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Through extensive discussions and focus on the doctorpatient relationship, she was able to stay through her
full 6 rounds of chemotherapy, and was later cured of
her cancer. Miss M case illustrates the focus of Family
Medicine on the doctor-patient relationship and on cultural awareness and cultural competency.
Master J was a six-week-old infant male, who presented with vomiting and weight loss without fever. The
physician rounding on pediatrics at the time, a general
practitioner, suspected a diagnosis of pyloric stenosis. A
Family Medicine physician diagnosed the condition on
ultrasound, confirming the thickened pyloric muscle.
Electrolyte tests revealed hypokalemia; these abnormal electrolytes were managed by yet another Family
Physician who was able to normalize the child’s status
preoperatively. Finally, Anesthesia and General Surgery
consultations were obtained, and the child underwent
successful operative intervention. This story illustrates
the focus of Family Physicians on teamwork and collaboration, as well as the focus on diagnostics.
Mr A was a 52 year old male with sudden episodes of
non-exertional chest pain, dyspnea, sweating, and palpitations. These symptoms could be caused by myocardial ischemia, panic disorder, anxiety, or pulmonary
embolism. Liberia’s future family physicians will be
competent to both diagnose and to provide initial management for all of these disorders. Mr A’s case illustrates
the comprehensive care provided by family physicians,
as well as the focus on the biopsychosocial model.

Roles for the Family Physician

There are many possible roles we can imagine for Family Medicine Specialists in the Liberian context [5]. By
no means is this a policy statement—policy will be up
to the Liberia Medical and Dental Council (LMDC) and
the Ministry of Health. One can easily imagine these
new Family Medicine Specialists staffing smaller clinics and hospitals; providing primary care in any setting;
supervising nurses, midwives, physician assistants and
other health workers; providing essential emergency
obstetric, basic surgical, and pediatric care in rural locations.

Our first class of Family Medicine Residents, consisting
of three trainees, started the program on July 1st of 2017
and we look forward to their progress and graduation.
In subsequent years we hope to accept four or five new
residents per year. If you have any questions or would
like further information, please feel free to contact the
LCPS, check the LCPS website, or contact me directly at
rick.sacra@sim.org.
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Abstract

Background: The global burden of diabetes mellitus
and hypertension is on a fast rise with non-communicable diseases being declared a priority. Urban populations in Africa are most affected. Diabetes and hypertension are among the leading causes of morbidity and
mortality in the medical wards of the John F. Kennedy
medical center. The prevalence of either diseases in the
semi urban communities served by this center is unknown.
Objective: To determine the prevalence of diabetes
mellitus and hypertension in a semi-urban community
setting.
Methods: A cross sectional study was conducted.
Consenting residents, 15 years and above of Via town,
Tokpa town, Nippy town, and Cabral estate in the Old
Road community, Congo town, were enrolled. Four
teams of investigators sampled alternate households.
A pretested questionnaire was used for data collection. Blood sugar measurements were done using glucometers from capillary blood samples by finger prick.
Blood pressure measurements were taken using manual sphygmomanometers with a standard cuff size. The
first and fifth Korotkoff sounds were used to determine
the systolic and diastolic blood pressures respectively.
Hypertension was defined and staged using the JNC 7
criteria while a diagnosis of diabetes mellitus was made
basing on the WHO diagnostic criteria.
Results: A total of 304 participants were enrolled. There
were 149 (49%) male participants. The mean age was
50.5 years with a range 16 – 85years. Diabetes was diagnosed in 25(8.2%) participants. Females with diabetes were 13 (8.3%) while males were 21 (8.1%). Among
diabetics 19 (76%) were hypertensive. The highest
prevalence of diabetes by age group (25%) was in the
80-89-year-old. Participants with hypertension were 69
(22.7%). Those with pre-hypertension were 21(6.9%).
Stage 1 hypertension was found in 46 (66.6%), while
23 (33.3%) had stage 2. Those with isolated systolic hypertension were 06 (8.7%) and isolated diastolic hypertension was found in 03 (4.4%) participants. No participants < 20 years had hypertension. A higher prevalence
of hypertension was observed among the older age
groups greater than 50yrs. Among females 38(24.5%)
134
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compared with 31(20.8%)for males had hypertension.
Participants with both hypertension and diabetes were
19 (6.3%) of whom 8 (42.1%) were female. Newly diagnosed diabetics were 14 (56.0%) while newly diagnosed
hypertensives were 45 (65.2%). Participants with both
diabetes mellitus and hypertension who were aware of
having just either of the condition were 12(63.1%).
Conclusion: Diabetes and hypertension were relatively
common in this semi-urban community. Hypertension
was approximately three times more prevalent than diabetes. There were no major gender differences in prevalence for both conditions. More than half of either diabetics or hypertensives were unaware. Approximately
4 out of every 5 diabetics had hypertension. Routine
community prevention programs in conjunction with
well-structured hospital based care are necessary.
Key words: Diabetes mellitus, hypertension, Monrovia-Liberia.
Received: 15/08/2017
Accepted: 07/09/2017

Background:

Diabetes Mellitus (DM) is a chronic metabolic disorder characterized by chronic hyperglycemia (1). Hypertension is a chronic disease with persistently elevated
blood pressure (2). While DM occurs when either the
pancreas does not produce enough insulin, or when the
body cannot effectively use the produced insulin (3),
hypertension occurs when the blood pressure is persistently at or above140/90 mmHg in adults (4).
Both DM and hypertension are noncommunicable
diseases (NCDs). They are recognized as two of the
emerging NCDs that cause public health problems. The
burden of NCDs, is rising fast globally. Reports indicate
that Africa, is worst hit (5). NCDs have been declared a
global priority targeted for reduction in Africa and other
low / middle-income countries (LMICs) (6).
Worldwide, the number of people living with diabetes has increased between 1980 and 2014. It has risen
from 108 million to approximately four times higher
(7). WHO estimates that, globally, 422 million adults
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aged over 18 years had diabetes in 2014 (7) with a global
prevalence of 8.5% (8). The prevalence has risen faster in
LMIC’s than in high-income countries (7) over the past
decade. In 2015, an estimated 1.6 million deaths were
directly attributed to diabetes (9). It was the eighth leading cause of death in 2012 globally (10). It’s projected to
become the seventh leading cause of death in 2030 (9).
Forty-three per cent of all deaths attributable to diabetes occur before the age of 70 years (7).
In Sub-Saharan Africa, the prevalence of DM among
adults above 18yrs was 7.1% in 2014 with 25 million
estimated diabetics (7). In West Africa, Studies have
reported prevalence rates of between 2.5% and 11% in
rural and urban communities (11-14). For Liberia, the
diabetes prevalence has been estimated by the WHO
at 5.6% being responsible for approximately 2% of total
deaths (7).
Hypertension is known to coexist with DM (15). Coexistence occurs in approximately 40% to 60% of patients
with type 2 DM (16,17,). Worldwide Hypertension is
estimated to affect about one billion people (18) and accounts for 9.4 million deaths every year (19). The global
prevalence of hypertension in adults aged 18 years and
over was around 22% in 2014 (20). In all WHO regions,
men had slightly higher prevalence of hypertension
than women (20). In general, the prevalence of hypertension is higher in low-income countries compared to
middle-income and high-income countries (20). SubSaharan Africa has the highest prevalence of hypertension at 30% across the WHO regions (20). The prevalence of hypertension in Liberia is estimated at 30.8%
among adults (20). If not well controlled, both DM and
hypertension may cause blindness, kidney failure, heart
failure and several other long-term consequences that
impact significantly on quality of life (20).
In general, published data on DM and hypertension
from community studies in Liberia is limited. There is
lack of data on DM and hypertension for the semi urban
communities served by the John F Kennedy medical
center yet, DM, hypertension and their complications
(21) are among the leading causes of admission on the
medical ward at this center. Knowledge on the prevalence of the two conditions in this community and its
documentation may not only impact community interventions but also guide health care planning. We therefore carried out a community study on DM and hypertension.

Objective:

To determine the prevalence of diabetes mellitus and
hypertension in a semi-urban Monrovia community.

Methodology

This was a cross sectional study done in Via town, Tokpa
town, Nippy town, and Cabral estate all in the Old Road
community, Congo town. Consenting adults aged 15
years and above were enrolled. Residents who had taken a meal within 2 hours by time of enrollment were excluded. Four teams of investigators sampled alternate
households in different directions. A pretested questionnaire was used for data collection. All investigators
underwent training before data collection. Random or
fasting blood sugars were measured using glucometers
(ACCU-CHEK) from capillary blood samples obtained
by finger prick. A diagnosis of diabetes mellitus was
made based on the WHO diagnostic criteria: Prediabetes: FBS 6.1 - 6.9mmol/l (110 mg/dl to 125mg/dl), RBS
< 7.8 – 11.1mmol/l (140mg - 200mg/dl). Diabetes: FBS
≥ 7.0mmol/l (126mg/dl), RBS ≥ 11.1mmol/l (200mg/
dl). Blood pressure measurements were done using
manual sphygmomanometers with a standardized cuff.
Participants were relaxed for at least thirty minutes before blood pressures were measured in a sitting position. The first and fifth Korotkoff sounds were used to
determine the systolic and diastolic blood pressures respectively. Hypertension was defined and staged using
the Joint National Committee (JNC) 7 criteria as table
1 below:
Table 1: Joint National Committee 7 Criteria
STAGE

Systolic BP
(mmHg)

Diastolic BP
mmHg

Normal

<120

<80

Prehypertension

120-139

80-89

Stage 1

140-159

90-99

Stage 2

>160

> 100

Data were entered in excel sheets and analyzed using
the same software.

Results:

Baseline characteristics:
A total of 304 participants were enrolled. There were
149 (49%) males and 155 (51%) females. The mean age
was 50.5years with a range of 16yr – 85yrs.
Prevalence of diabetes and hypertension:
The prevalence of diabetes was 8.2% while that of hypertension was 22.7%. Among diabetics 14 (56.0%)
were newly diagnosed cases while 45 (65.2%) of the hypertensives were newly diagnosed cases. Table 2 below
shows the prevalence of diabetes by sex while Table 3
below shows the prevalence of hypertension by stage,
other types and sex.
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Table 2: Prevalence of diabetes by sex.
Sex

Number of
diabetics

Prevalence

Females

13

8.3%

Males

12

8.1%

Total

25

-

Table 3: Prevalence of hypertension by stage, other
types and sex.

A higher prevalence of hypertension was observed
among the older age groups greater than 50yrs. None
of the participants below 20 years of age was found to
be hypertensive. The prevalence of hypertension by age
group was as shown in figure 2 below:

%HTN
75%

80%
60%

46.70%

54.20%

46.70%

40%

Stage

Other
types

Prehypertension

6.9% (21 out of 69)

Stage 1

62.3% (43 out of 69)

Stage 2

24.6% (17 out of 69)

Isolated Systolic
Hypertension
(ISH)

8.7% (06 out of 69)

Isolated Dias4.4% (03 out of 69)
tolic Hypertension
(IDH)
Sex

Females

20.8% (31 out of 149)

males

24.5% (38 out of 155)

Prevalence of coexistent diabetes and hypertension:
The prevalence of coexistent diabetes and hypertension was 6.3% as 19 out of 304 had both hypertension
and diabetes. Among diabetes 19(76%) were hypertensives. Eleven (57.9%) of patients with both diabetes and
hypertension were males.
Awareness of disease presence:
Twelve (63.1%) among participants who had both DM
& HTN were aware of having only either of the condition & not aware of having the second condition.
Prevalence of diabetes by age group:
The highest prevalence of Diabetes by age group (25%)
was in the 80-89 yr old age group followed by the 60-69
yr old age group (22.9%) as shown in figure 1 below.

Figure 1: Prevalence of Diabetes by age group.
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Figure2. Prevalence of hypertension by age group

Discussion:

This study showed that diabetes and hypertension are
relatively common in this semi-urban community of
Liberia with no major gender difference in the prevalence of the two diseases studied but with a high prevalence of hypertension among diabetics (76%) and many
cases of undiagnosed diabetes and hypertension (56%
& 65% respectively).
The prevalence of diabetes was one and half times
greater than the estimated national prevalence of 5.6%
(7) while that of hypertension was lower than the estimated national prevalence of 30.8% (20). Even when,
the prevalence of DM in this study is higher than the
estimated national prevalence, it’s within the range of
that reported from two West African studies from urban centers in Nigeria - diabetes prevalence was 6.5%
in Calabar (22) and 11% in Lagos (14). In comparison to
a study outside the sub region the prevalence of diabetes in our study was slightly lower (approximately 2/3)
than that found in a community study done on urban
dwellers of South Africa (12.1%) (23). Differences observed in diabetes prevalence across studies might be
due to the socio-demographic and life style
differences in localities studied. Literature
shows that urbanization and industrilization are increasing the prevalence of DM by
about 40% (24,25). Higher prevalence being
observed with higher levels of urbanization
and industrilization. The progressive improvement in roads, the adoption of sedentary lifestyle, and the rising number of ageing population renders people in urban and
semi urban areas more prone to developing
diabetes (26).
Although the proportion of previously un-
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diagnosed DM cases was high in this study, two community studies in Africa reported even higher number
of cases at 84.8% (27, 28). In LMIC’s the high prevalence
of undiagnosed diabetes may be related to the cost of
regular medical check-ups which may be out of reach
for the ordinary people. It may also reflect the low
awareness of the public and primary health care providers about the disease (29).
In this study, increasing age was an important factor for
DM in this semi urban community which is consistent with other reports (30, 31). Aging causes a progressive decline in the strength and endurance of muscles
which leads to atrophy, and the risk of developing Type2
DM increases. A study conducted in Puerta Rico also
showed that the prevalence of DM increased with age,
with a peak prevalence in the urban oldest age-group
(32). Among older age groups the reduction in physical activity associated with a more sedentary lifestyle in
urban and semi urban areas may partly explain the development of diabetes mellitus in these areas. In rural
settings, older people are likely to be physically active
compared to their urban counterparts. Physical activity
or exercise has been shown to increase insulin-stimulated glycogen synthesis and increased muscle mass which
can contributes to insulin sensitivity (33). Furthermore,
a systematic review of prospective cohort studies also
showed that lack of physical activity of moderate intensity has a risk of Type 2 diabetes (34).
We found a lower prevalence of hypertension than the
national prevalence of 30.8% (20) and that reported in
various studies in the W. African sub region. Prevalence
of hypertension in the sub region ranged between 28 –
31%. In Nigeria, among adults aged 20 years and above
the prevalence was 28% in 2010, (35). The observed differences in hypertension prevalence across studies may
also be due to the socio-demographic and life style differences in the localities studied.
This study found that among the residents with diabetes and hypertension, approximately 1 out of 5 had comorbidity. Hypertension may precede the onset of DM.
In some cases, both hypertension and DM may be present at the time of initial diagnosis. The hypertension
in diabetes study (HDS)-I, conducted to determine the
prevalence of HTN in newly diagnosed type 2 diabetic
patients reported that 39% of the patients were hypertensive at the time of diagnosis of DM (36). DM and hypertension was approximately 40% to 60% prevalent in
type 2DM (16, 17, 37,38). In comparison to other studies
in West Africa & North Africa (39, 40, 41), we also found
a high prevalence of hypertension (76%) among diabetics. Studies from Cameroon (39), Nigeria (40), and Morocco (41) reported prevalence of hypertension among

diabetics of 66.4%, 70.4%, and 54.2% respectively. Unlike
our study, these were clinic based studies.
The study had some limitations. The exclusion of children below 15 years adults could affect the overall prevalence of either diabetes or hypertension. The likely effect is that the overall prevalence of both conditions in
this community is likely to be more than we reported.
We were unable to do HbA1C measurements due to
limitation in resources and this may imply some diabetics with normal glycemic levels may have been missed.
Ascertaining the associated risk factors and distinguishing the various types of diabetes were out of scope
for this study. Some of the information was based on
self-reporting which is subject to recall bias. Despite
limitations, this study can however be regarded as a preliminary community study in Liberia and indicates the
need for further detailed research with more communities and larger sample size.

Conclusion:

Diabetes and hypertension were relatively common in
this semi-urban community of Monrovia. Hypertension was more prevalent than diabetes by approximately three times. There was no major gender difference in
the prevalence of the two diseases. More than half of either diabetics or hypertensives were unaware. Approximately 4 out of every 5 diabetics had hypertension.
There is need for routine community prevention programs with early treatment as a means of reducing morbidity and mortality associated with both conditions.
Appropriate actions to avail diagnostic and treatment
services therefore need to be taken. Well-structured
hospital based care for both diabetes and hypertension
in conjunction with the community programs is also
key.

References
1.

Zaoui S, Biemont C, Meguenni K: Epidemiology
of diabetes in urban and rural regions of Tlemcen (Western Algeria). Sante 2007, 17(1):15–21

2.

Naish, Jeannette; Court, Denise Syndercombe
(2014). Medical sciences (2 ed.). p. 562. ISBN
9780702052491

3.

Definition, Diagnosis and Classification of Diabetes Mellitus and its Complications. Part 1:
Diagnosis and Classification of Diabetes Mellitus (WHO/NCD/NCS/99.2). Geneva: World
Health Organization; 1999.

4.

Poulter, NR; Prabhakaran, D; Caulfield, M (22
August 2015). “Hypertension.”. Lancet. 386
(9995): 801–12. PMID 25832858. doi:10.1016/
Volume 17 - Number 2 |

July - December, 2017

137

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

Prevalence of Diabetes Mellitus and Hypertension in a
Semi Urban Community Setting of Monrovia-Liberia

s0140-6736(14)61468-9.
5.

Geneva: World Health Organization. A global
brief on hypertension. World health day 2013.
Geneva, World Health Organization, 2014.
Document number: WHO/DCO/WHD/2013.
Available at. http://www.who.int

16. HJ. R. Sowers, M.E., and E. D. Frohlich, Diabetes,
hypertension, and cardiovascular disease an update. Hypertension, 2001. 37(4): p. 1053-1059.

6.

Robert Beaglehole et al. Measuring progress on
NCDs: one goal and five targets. Lancet 2012,
Vol 380 October 13, 2012. DOI: http://dx.doi.
org/10.1016/S0140-6736(12)61692-4

17. C. Arauz-Pacheco, M.A.P., and P. Raskin, The
treatment of hypertension in adult patients
with diabetes. Diabetes Care, 2002. 25(1): p.
134–147.

7.

Geneva: World Health Organization. Global report on diabetes. Geneva, World Health Organization, 2016. Available at http://www.who.int

18. Geneva: World Health Organization. Global status report on noncommunicable diseases 2010.
Geneva, World Health Organization, 2011.

8.

NCD Risk Factor Collaboration (NCD-Ris
C). Worldwide trends in diabetes since 1980: a
pooled analysis of 751 population-based studies with 4.4 million participants. Lancet 2016;
387: 1513–30. http://dx.doi.org/10.1016/S01406736(16)00618-8.

9.

de-Graft Aikins A, Unwin N, Agyemang, Allotey P, Campbell C, Arhinful D, . Tackling Africa’s chronic disease burden: from the local to
the global. Global Health. 2010 Apr 19; 6:5. doi:
10.1186/1744-8603-6-5

19. Lim SS, Vos T, Flaxman AD, Danaei G, et al. A
comparative risk assessment of burden of disease and injury attributable to 67 risk factors
and risk factor clusters in 21 regions, 1990-201:
a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 201; 380 (9859):
2224-60

10. Geneva: World Health Organization; WHO
Mortality Database [online database]. 2016.
Available at (http://apps.who.int/healthinfo/
statistics/mortality/causeofdeath_query/, accessed 12 January 2016).
11. A. Fisch, E.P., T. Prazuck, H. Leblanc, Y. Sidibe,
and G. Brucke. Prevalence and risk factors of diabetes mellitus in the rural region of Mali (West
Africa): a practical approach. Diabetologia, 1987.
30(no. 11): p. 859–862.
12. N. M. Bald´e, I.D., M. D. Bald´e. Diabetes and impaired fasting glucose in rural and urban populations in Futa Jallon (Guinea): prevalence and
associated risk factors. Diabetes and Metabolism, 2007. 33(2): p. 114–120.
13. O. O. Oladapo, L.S., O. Sodiq, K. Shoyinka, K.
Adedapo, A. O. Falase, A prevalence of cardiometabolic risk factors among a rural Yoruba
south-western Nigerian population: a population-based survey. Cardiovascular Journal of Africa, 2010. 21(1): p. 26–31.
14. Chinenye S, Uloko AE, Ogbera AO, Ofoegbu
EN, Fasanmade OA, Fasanmade AA, et al. Profile of Nigerians with diabetes mellitus - Diabcare Nigeria study group (2008): Results of a
multicenter study. Indian J Endocr Metab 2012;
16:558-64.
138

15. R. M. Lago, P.P.S., R. W. Nesto, Diabetes and hypertension. Nature Clinical Practice Endocrinology & Metabolism, 2007. 3(10): p. 667.

Volume 17 - Number 2 | July - December, 2017

20. Geneva: World Health Organization. Global status report on noncommunicable diseases 2014.
Geneva, World Health Organization, 2014.
Available at http://www.who.int
21. Yassah Barclay Korboi et al. Prevalence of selected
CVS risk factors among patients admitted to
medical service – John Kennedy Hospital. JFKMC 2016.
22. Enang OE, Out AA, Essien OE, Okpara H, Fasanmade OA, Ohwavoriole AE, Searle J (2014).
Prevalence of dysglycaemia in Calabar: a cross
sectional observational study among residents
of Calabar, Nigeria. BMJ Open Diabetes Res.
Care 2: e000032. Available at http://dx.doi.
org/10.1136/bmjdrc-2014-000032.
23. Peer N, Steyn K, Lombard C, Lambert EV, Vythilingum B, Levitt NS: Rising diabetes prevalence
among urban-dwelling black South Africans.
PloS One 2012, 7(9): e43336
24. Ramachandran A, Mary S, Yamuna A, Murugesan N, Snehalatha C: High prevalence of diabetes and cardiovascular risk factors associated
with urbanization in India. Diabetes Care 2008,
31(5):893–898.
25. Mbanya JC, Motala AA, Sobngwi E, Assah FK,
Enoru ST: Diabetes in sub-Saharan Africa. Lancet 2010, 375(9733):2254–2266.
26. Leena A, Ahmad MaJPC MD: Type 2 diabetes
prevention: a review. ADA Clin Diabetes 2010,
28(2):53–59.

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

Prevalence of Diabetes Mellitus and Hypertension in a
Semi Urban Community Setting of Monrovia-Liberia

27. W. Mathenge, A.F., H. Kuper Urbanization, ethnicity and cardiovascular risk in a population in
transition in Nakuru, Kenya: a population-based
survey. BMC Public Health, 2010. 10.
28. Azevedo M, Alla S. Diabetes in Sub-Saharan Africa: Kenya, Mali, Mozambique, Nigeria, South
Africa and Zambia. International Journal of Diabetes in Developing Countries. 2008;28(4):101108. doi:10.4103/0973-3930.45268
29. Hjelm K, Mufunda E: Zimbabwean diabetics’
beliefs about health and illness: an interview
study. BMC Int Health Hum Rights 2010, 10:7.
30. Consultation WI: Definition and Diagnosis of
Diabetes Mellitus and Intermediate Hyperglycemia. Geneva, Switzerland: WHO Document
Production Services; 2006.
31. Adelson N: The embodiment of inequity: health
disparities in aboriginal Canada. Can J Public
Health 2005, 96(Suppl 2): S45–61.
32. Garcia-Palmieri MR, Costas R Jr, Cruz-Vidal M,
Cortes-Alicea M, Colon AA, Feliberti M, Ayala
AM, Patterne D, Sobrino R, Torres R, et al: Risk
factors and prevalence of coronary heart disease
in Puerta Rico. Circulation 1970, 42(3):541–549.
33. Goodyear LJ, Kahn BB: Exercise, glucose transport, and insulin sensitivity. Annu Rev Med
1998, 49:235–261.
34. Jeon CY, Lokken RP, Hu FB, van Dam RM:
Physical activity of moderate intensity and risk
of type 2 diabetes: a systematic review. Diabetes
Care 2007, 30(3):744–752.

36. R. Turner, I.S., V. Fright, R. Holman, S. Manley, C.
Cull, hypertension in Diabetes Study (HDS): I.
Prevalence of hypertension in newly presenting
type 2 diabetic patients and the association with
risk factors for cardiovascular and diabetic complications. Journal of Hypertension, 1993. 11(3):
p. 309– 317.
37. HJ. R. Sowers, M.E., and E. D. Frohlich, Diabetes,
hypertension, and cardiovascular disease an update. Hypertension, 2001. 37(4): p. 1053-1059.
38. C. Arauz-Pacheco, M.A.P., and P. Raskin, The
treatment of hypertension in adult patients
with diabetes. Diabetes Care, 2002. 25(1): p.
134–147.
39. M. Ducorps, B. Bauduceau, H. Mayaudon, E.
Sonnet, L. Groussin, and C. Castagn´e, “Prevalence of hypertension in a Black African diabetic
population,” Archives des Maladies du Coeur et
des Vaisseaux, vol. 89, no. 8, pp. 1069–1073, 1996.
40. B. C. Unadike, A. Eregie, and A. E. Ohwovoriole,
“Prevalence of hypertension amongst persons
with diabetes mellitus in Benin City, Nigeria,”
Nigerian Journal of Clinical Practice, vol. 14, pp.
300–302, 2011.
41. M. Berraho, Y. El Achhab, A. Benslimane, K. El
Rhazi, M. Chikri, and C. Nejjari, “Hypertension
and type 2 diabetes: a cross-sectional study in
Morocco (EPIDIAM Study),” The Pan African
Medical Journal, vol. 11, p. 52, 2012.

35. Davies Adeloye et al. An estimate of the prevalence of hypertension in Nigeria: a systematic review and meta-analysis. Journal of Hypertension 2014, 32:000–000 DOI:10.1097/
HJH.0000000000000413

Volume 17 - Number 2 |

July - December, 2017

139

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

ORIGINAL ARTICLE

Adult-Onset Motor Neuron Disease in Liberia.
Joseph N. Njoh1, Ian Wachekwa2, Emmanuel Ekyinnabah3
1, 2, 3: Department of Medicine, John F. Kennedy Medical Center, Monrovia, Liberia.

Abstract

Introduction: Motor neuron disease (MND) is a progressive neurodegenerative disease of the motor neurons of the brain and spinal cord. It has been reported in
Europe, the Americas, parts of Asia and Africa, but not
in Liberia. This is the first report of MND in adults from
this country.
Objective: To report cases of MND seen in Liberia.
Methods: A prospective review of cases of MND seen
at the Neurology Clinic, Department of Medicine,
John F. Kennedy Medical Center over a 5-year period.
Demographic, clinical, laboratory and radiological data
were collected. Only those who met the 2000 Revised
Diagnostic Criteria for definite MND by the El Escorial
World Federation of Neurology were included in this
study.
Results: All patients were examined at the Neurology
Clinic, Department of Medicine, John F. Kennedy Medical Center, Monrovia, Liberia, between March 2009
and March 2014. Using the Revised El Escorial (WFN)
diagnostic criteria, 16 patients were diagnosed with definite MND – 3 females and 13 males, a female to male
ratio of 1:4.3. Age at onset ranged from 23 to 67 years,
and the overall mean was 41.3 years. Mean age at onset
for females was 34.6 years and for males was 45.2 years.
43.75% were younger than 40 years, and 81.25% were
younger than 50 years. 25% of the patients lived for 5 or
more years. Amyotrophic lateral sclerosis (ALS) was the
commonest subtype of MND (62.5%), ALS with bulbar
palsy was 18.75%, progressive muscular atrophy was
12.5%, and ALS with pseudobulbar palsy, Parkinsonism
and dementia complex was the least common - 6.25%.
Discussion: MND does exist in Liberia. It occurs mostly below the age of 50 years, males predominate, and
the age at onset is about a decade earlier in females. At
diagnosis, 25% had survived for 5 or more years. All the
patients were lost to follow up within 6 months.
Conclusions and Recommendations: MND exists
in Liberia but it is rare. A larger study is required to determine possible etiological and prognostic factors of
MND in Liberia.
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Introduction

Motor Neuron Disease (MND) is a relatively rare, progressive, degenerative disease that affects mainly the
motor neurons of the motor cortex, brain stem and spinal cord. It was first described by the French pathologist
and neurologist, Jean Martin Charcot, in 1865 (1). Charcot diagnosed the first cases of motor neuron disease
and went on to describe them as a specific neurological
disease associated with a distinct pathology. In 1874, he
called the condition Amyotrophic Lateral Sclerosis, (24) but in France it is usually called “maladie de Charcot,”
while in much of Europe and the rest of the world, it is
often referred to as Charcot’s disease (2). Although this
condition was for many years known as amyotrophic
lateral sclerosis in the United States, after it killed Henry
Louis Gehrig, the Hall of Fame baseball legend (of the
New York Yankees) in 1941, it became widely known in
the United States as Lou Gehrig’s disease (5,6). In most
of the British Commonwealth, it is known as Motor
Neuron Disease.
The incidence in Europe and the United States has
been reported as between 1.5 and 2.5 per 100,000 (7,8).
In East Asia (China and Japan), and Central and South
America, the incidence rates are 0.5-1.05/100,000 and
0.3-1.7/100,000 respectively (9-12). The only properly
conducted study of the incidence in Africa was reported
from Benghazi, Libya (0.89/100,000) (13). This condition was thought not to occur in Africans as recently as
the early 1950s (14). It was not until the mid-1950s that
the first cases were reported in Africa (15). Since then,
cases from different parts of Africa, with their differences in clinical manifestations and prognosis when compared to the classical descriptions of MND in Europe
and the USA, have been reported (16-22). From West
Africa, Nigeria, Senegal, and Ivory Coast have reported
cases (23-25). To this growing list, is now added this report, the first from Liberia, a West African country with
a population of 3.5 million that has recently emerged
from a protracted, devastating civil war.
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Method

Over a five-year period (February 2009 – February
2014), all the patients with neurological conditions
were examined at the Medical Out-Patient Clinic of the
John F. Kennedy Medical Center, Monrovia, a University Teaching Hospital (the largest hospital in the country and a national referral center that receives patients
from all parts of the country) and only those who met
the 2000 Revised Diagnostic Criteria for definite MND
by the El Escorial World Federation of Neurology (26)
were included in this study. The age of each patient and
age at onset of illness, sex, date of diagnosis, the place of
origin in the country, the current address and the staple
food frequently consumed by each patient and family
history were documented. Each patient was examined
thoroughly and the type of MND was recorded. All the
patients had extensive hematological and biochemical tests, including serum muscle enzymes and serum
electrolyte estimations, ELISA test for Human Immunodeficiency Virus (HIV) and VDRL. Chest x-ray, and
whenever necessary, cervical spine x-ray examinations
were carried out. All the patients were followed up at
the Out-Patient Clinics for as long as was possible.

Results

Between February 2009 and February 2014, 16 patients
met the criteria for diagnosis of definite MND. This
gave an average of 3 to 4 patients per year in this hospital.
3 were females and 13 were males, a female to male ratio
of 1:4.3 despite the fact that females usually predominate in this hospital’s adult clinics.
Age at onset of disease for 16 patients ranged from 23
years to 67 years.
The overall mean age of onset of illness for 16 patients
was 41.3 years.
For 3 females, the mean age was 34.6 years, and for 13
males it was 45.2 years.
Table 1: Age distribution of MND cases
Age group (years)

Number of patients

15 – 19

0

20 – 29

2

30 – 39

5

40 – 49

6

50 – 59

2

60 – 69

1

70 – 79

0

The peak (6 patients or 37.5% of all cases) was in the
fifth decade, 43.75% (7 patients) were below the age of
40 years, and 81.25% (13 patients) were below the age of
50 years.
Interval between onset of symptoms and diagnosis:
•

2 patients had MND for less than 1 year when
diagnosed

•

6 patients had MND for less than 2 years each
when diagnosed

•

3 patients had MND for 3 years when diagnosed

•

1 patient had MND for 4 years when diagnosed

•

4 patients had illness for 5 or more years each
when diagnosed

•

Average interval for 16 patients was 4.2 years

Of the 4 patients with an interval 5 years or more, 1 patient had MND for more than 9 years when diagnosed
and 1 patient had it for 17 years.
None appeared in immediate danger of dying and none
was admitted but all were lost to follow up after periods
that varied between 2 months and 5 months.
All the 16 patients were from in and around Monrovia, the country’s political and commercial capital, and
the largest and most populated city in Liberia. All the
patients ate mostly rice, the country’s staple food, and
cassava, the latter prepared in different ways. There
was no associated disease in each case, and no positive
family history in any of the cases. The VDRL and HIV
serological tests were non-reactive. Hematological and
biochemical tests were all within normal limits.
Table 2: Frequency of MND subtypes.
MND Subtype

N (%)

Amyotrophic Lateral
Sclerosis (ALS) cases

10(62.50%)

ALS with bulbar palsy

3(18.75%)

Progressive Muscular
Atrophy

2(12.50%)

ALS with pseudobulbar
palsy, Parkinsonism and
dementia

1(6.25%)

In all cases, there was no sensory or sphincteric disturbance, no cerebellar features and abdominal reflexes
were preserved.
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A

Figure 3: Wasting of the muscles of the tongue

Discussion

B
Figure 1: Wasting of the small muscles of the hands
Panel A: Dorsal Surface
Panel B: Palmar surface

The causes of MND are thought to be a combination
of environmental, lifestyle and genetic factors. There
is growing evidence that genetic mutations play an
important role in the pathogenesis of MND. To date,
about 70% of the genes that contribute to the development of familial or inherited MND are known (33, 34).
Between 5 and 10% of MND cases are familial, usually
inherited as dominant traits (35). There is no evidence
of familial predisposition to the disease among the 16
patients in this study. A larger study is needed to throw
more light on this subject. All the patients came from
in and around Monrovia where the hospital is located.
All fed mostly on the typical Liberian diet of rice and/or
cassava.

A

B
Figure 2: Wasting of the muscles of the trunk
Panel A: Front
Panel B: Back, there is “winging of the scapulae”
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There is no doubt that MND exists in this country, but it
is rare. We see in this hospital on the average 3 to 4 cases
a year, and male cases predominate in a female to male
ratio of 1:4.3. The predominance of male cases has been
reported from other parts of Africa. (16, 23, 27, 28) Not a
single case was seen in the eighth decade and only one
case was seen in the seventh decade. Perhaps this was
because this post-conflict, developing country has a relatively short life expectancy. Life expectancy in Liberia
is 57.8 years. (29) This report further confirms the findings of earlier reports that MND occurs in young Africans (23, 28) as 81.25% of all the cases were below the
age of 50 years. In contrast, mean age of onset of MND
(ALS) in Europe and North America varies between 55
and 65 years (7, 8, 30, 31, 32). Among the patients in this
report, it was 41.3 years. Females seem to develop this
disease at an earlier age than males in this study.
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Evidence of a strong link between occupational/environmental factors and MND are still lacking (36, 37).
More recently, human retroviruses have been implicated in ALS (38).
The clinical features of ALS and PMA seen in this hospital are consistent with those described elsewhere in Af-
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rica. ALS is the most common subtype of MND, occurring in 14 (87.5%) of the cases, 25% had bulbar palsy and
12.5% had PMA. One of the patients had a combination
of ALS with pseudobulbar palsy, Parkinsonism and dementia similar to some cases that have been described
among the Chamorro people on Guam in the Pacific region, but rarely seen in North America and Nigeria (23,
39).
Because of a lack of rapid improvement in the patients’
conditions or due to the progression of the disease, not
a single one of them followed up for six months. Each
disappeared perhaps to seek a cure elsewhere. It is for
this and other reasons that it is difficult to discuss survival or prognosis among our patients. Studies in Africa
have shown that MND sufferers live longer than those
in Europe and North America (16, 23).
In the latter countries, “typically, death due to respiratory paralysis occurs in 3 to 5 years”(40). It is notable that
25% of the patients in this report lived with the disease
for 5 or more years at the time of first visit to this hospital, one lived with it for 9 years and another for 17 long
years! It is possible that some of the 16 patients continued to survive for many more years after they were lost
to follow up. Losing patients with MND or with other
obviously incurable diseases to follow up within a short
time is not an uncommon experience in Africa (28) and
this may be responsible for the paucity of data about
MND survival and the scarcity of information about its
prognostic factors in this continent.
However, studies on MND patients outside of Africa
have shown that certain factors lower survival. Some of
them are (i) older age (>75 years), (ii) bulbar-onset, (iii)
Body Mass Index <25kg/m2, (iv) poor palliative care
and supportive treatment (41, 42). It is quite possible
that MND sufferers in some parts of Africa, like those in
this report, live longer because they are much younger
at the onset of the disease and ALS is more common
than bulbar-onset (16, 23). More work needs to be done
to determine the main etiologic and prognostic factors
and the incidence of MND in Africans.
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Abstract

Background: Elevated cardiac troponin in hypertensive patients free from clinical signs of cardiovascular
disease has been shown to be associated with an increased risk of first coronary heart disease event and
mortality. Combinations of two or more cardiac markers increase diagnostic sensitivity and specificity and
thus early predictive value. The high negative predictive value of serum myoglobin has encouraged its use
as an adjunct to more specific biomarkers of myocardial
injury such as cardiac troponin
Subjects and Methods: Fasting plasma glucose, lipid
profile, cardiac troponin I and myoglobin were estimated in 99 hypertensive patients and 100 control subjects.
Results: Fasting plasma glucose (p < 0.001), lipid profile
(p < 0.001), cardiac troponin I (p < 0.001) and myoglobin (p = 0.010) were higher in patients than in controls.
Hypertensive patients with stroke had higher cardiac
troponin I (p = 0.040) than patients without stroke, but
similar myoglobin (p = 0.112) concentrations.
Conclusion: Elevations of serum cardiac troponin I
and myoglobin in hypertensive patients may predict
a worse prognosis and increased mortality due to cardiovascular events. Prompt identification and therapy
may be required to reduce their risk of cardiovascular
disease.
Key words: Cardiac troponin I, myoglobin, biomarkers,
cardiovascular disease, hypertensive patients
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Introduction

Hypertension is a risk factor for all clinical manifestations of atherosclerosis [1,2]. It is a major cause of morbidity and mortality because of its association with
coronary heart disease, cerebrovascular disease and renal disease [2]. Hypertensive heart disease is the result
of structural and functional adaptations leading to left
ventricular hypertrophy, diastolic dysfunction, conges-

tive heart failure, abnormalities of blood flow due to atherosclerotic coronary artery disease and microvascular
disease, and cardiac arrhythmias [2].
Over the past 2 decades, cardiac troponins have emerged
as the preferred biomarkers for the noninvasive detection of myocardial injury because of their high sensitivity and cardio-specificity [3,4]. Elevated troponin levels
indicate cardiac injury but do not define the mechanism
[5]. They reflect acute or chronic myocardial damage,
which is often but not always, due to the thrombotic
obstruction of a coronary artery [6,7]. Experimental
data strongly suggest that troponin leaks out of the cell
only after membrane disruption following myocardial
cell death [7]. Sustained release of cardiac troponin is a
marker of irreversible myocardial cell necrosis [8,9].
With the advent of high-sensitivity assays, causes of
cardiac troponin elevation not related to an acute coronary syndrome (ACS) have become common findings
in patients with chest pain and in those with acute or
chronic systemic disorders [4]. Elevated levels of cardiac
troponins may indicate mild cardionecrosis in conditions other than myocardial infarction (MI) such as
cardiotoxic chemotherapy, uremia, cardiogenic pulmonary edema, and also in critically ill patients [8,10]. These
chronic elevations are not “false positives” but instead
provide prognostic significance [10].
Myoglobin is an early marker of cardiac injury, although
positive results occur in the absence of cardiac myonecrosis [11]. Myoglobin is the earliest marker to rise following acute myocardial infarction (AMI) because of
its relatively small size and high cytoplasmic content
[11]. Myoglobin´s main diagnostic usefulness lies in its
high negative predictive value for rapid exclusion of
AMI, and its high clinical sensitivity for early diagnosis
of AMI and for assessing the effectiveness of coronary
reperfusion after thrombolytic therapy [3,12]. Patients
presenting less than two to three hours after symptom
onset may have elevations in myoglobin in the absence
of troponin elevations [13]. However, myoglobin is not
specific for cardiac muscle. Elevations of myoglobin
occur in patients with renal failure and skeletal muscle
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disease or trauma [11,12]. An isolated rise in myoglobin
in a patient with non-diagnostic ECG results makes it
necessary to seek another marker that is more cardiospecific [3].
The high negative predictive value of serum myoglobin has encouraged its use in conjunction with more
specific biomarkers of myocardial injury such as cardiac
troponins [12,13]. Multimarker testing panels including myoglobin provide more reliable data than a singlemarker approach [11]. Existing data suggest that myoglobin is superior to CK-MB as an adjunct to TnI [11].
The use of both markers fulfill all diagnostic and prognostic requirements [3].
This study was undertaken to determine the serum levels of cardiac troponin I and myoglobin in patients with
hypertension.

Subjects and Methods
Subjects
This study was a cross-sectional comparative study carried out in the medical and metabolic out-patient clinics of the University of Port Harcourt Teaching Hospital
(UPTH) in Southern Nigeria. Ninety-nine diagnosed
hypertensive patients with no history of cardiovascular disease and 100 control subjects (drawn from staff
of UPTH above the age of 18 years, without hypertension, diabetes, cardiovascular disease or other acute or
chronic condition) were recruited by random sampling
method. Approval was obtained from the Ethical Committee of UPTH and informed consent was obtained
from all participants. Demographic, social and medical
data of participants were assessed with the use of standard questionnaires.
Physical Examination
Blood pressure (BP) of each participant was measured
with a mercury sphygmomanometer after ten minutes
of rest on two occasions and hypertension was taken as
a BP equal to or greater than 140/90 mmHg. The waist
circumferences of participants were measured with
a flexible but non-stretchable tape just above the iliac
crest. Participants were weighed bare footed and wearing light clothing on a weighing balance placed on a
flat surface. Their heights were measured on a portable
collapsible stadiometer and body mass index (BMI =
weight/height2) was calculated.
Specimen Collection
After 10-12 hours overnight fast and observing aseptic
procedure, 10mL of venous blood was drawn from the
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antecubital fossa of each participant into a fluoride oxalate bottle for fasting plasma glucose analysis, an EDTA
bottle for analysis of plasma lipids and a plain bottle for
analysis of serum Troponin I and myoglobin. Plasma/
serum was separated from blood cells after centrifugation at 2500g for 10 minutes, harvested with a clean Pasteur pipette and stored at -200C.
Laboratory Analysis
Estimation of fasting plasma glucose (FPG) was done
using the colorimetric glucose oxidase method, HDLcholesterol by precipitation technique, total cholesterol and triglyceride by enzymatic method [14] and
LDL-cholesterol was calculated using the Friedewald’s
formula [15]. Cardiac troponin I and myoglobin were
determined using ELISA technique (Calbiotech).
Statistical Analysis
Statistical analysis was done using the Statistical Package for Social Sciences (SPSS) version 20.0 (SPSS Inc.
Chicago, Illinois, U.S.A.). Frequencies and percentages
were obtained for categorical variables. Differences in
proportions were analyzed using the chi-squared test.
The means of continuous variables were compared using unpaired students t test and one way analysis of
variance (ANOVA) and expressed as mean ± standard
deviation (SD). P-values ≤ 0.05 were considered significant in all analyses.

Results

There were 99 hypertensive patients made up of 36
(36.4%) males and 63 (63.6%) females and 100 control
subjects consisting of 50 (50.0%) males and 50 (50.0%)
females. Hypertensive patients were older and had significantly higher blood pressure (p < 0.001) and BMI (p
< 0.001), and larger waist circumference (p < 0.001) than
controls (Table 1). Fasting plasma glucose (p < 0.001),
lipid profile (p < 0.001), myoglobin (p = 0.010) and troponin I (p < 0.001) were significantly higher in patients
(Table 2).
Forty-two (42.4%) hypertensive patients had a history
of stroke. Hypertensive patients were further divided
into two groups: those without stroke (57 patients)
and those with stroke (42 patients) respectively. Hypertensive patients with stroke had significantly higher
Troponin I (p = 0.040) than patients without stroke but
there was no significant difference in their myoglobin
(p = 0.112) concentrations respectively (Table 3).
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Table 1: Comparison of clinical characteristics of Patients and Controls
CHARACTERISTIC

PATIENTS
(n=99)
Mean (SD)

CONTROLS
(n=100)
Mean (SD)

P

60.2 (9.6)

40.8 (15.3)

<0.001*

Waist circumference (cm)

102.3 (14.1)

88.8 (13.5)

<0.001*

Body mass index (Kg/m2)

30.8 (4.3)

26.9 (5.5)

<0.001*

Systolic blood pressure (mmHg)

140.7 (18.1)

117.6 (9.9)

<0.001*

Diastolic blood pressure (mmHg)

83.0 (11.9)

74.8 (7.5)

<0.001*

Age (years)

* Statistically significant (P≤0.05)
		
Table 2: Biochemical Parameters of Patients and Controls
PARAMETER

PATIENTS
(n=99)
Mean (SD)

CONTROLS
(n=100)
Mean (SD)

P

Fasting plasma glucose(mmol/L)

6.3 (2.1)

4.2 (0.7)

<0.001*

Triglyceride (mmol/L)

1.5 (1.2)

0.9 (0.3)

<0.001*

High density lipoprotein (mmol/L)

1.2 (0.6)

1.4 (0.4)

0.001*

Low density lipoprotein (mmol/L)

3.5 (1.0)

2.7 (0.8)

<0.001*

Total cholesterol (mmol/L)

5.4 (1.1)

4.3 (0.7)

<0.001*

Myoglobin (ng/mL)

35.6 (22.6)

28.3 (17.0)

0.010*

Troponin I (ng/mL)

0.5 (0.3)

0.4 (0.1)

<0.001*

* Statistically significant (P≤0.05)
Table 3: Cardiac markers of hypertensive patients without stroke compared with patients with stroke
Cardiac marker

Patients without stroke
(n=57)
Mean (SD)

Patients with stroke
(n=42)
Mean (SD)

P

Myoglobin (ng/mL)

38.74 (26.82)

31.43 (14.35)

Troponin I (ng/mL)

0.48 (0.26)

0.62 (0.42)

0.112
0.040*

* Statistically significant (P≤0.05)
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Discussion

In this study, it was observed that mean cardiac troponin I and myoglobin values were higher in hypertensive patients than in controls. However only cardiac
troponin I was increased in hypertensive patients with
stroke compared to patients without stroke.
Cardiac troponin elevation has been documented in
hypertensive patients compared to controls [8,16].
Troponin elevation in non-cardiac illness has been
documented to be an indicator of minimal myocardial
necrosis [8]. There is clear evidence that any amount of
detectable cardiac troponin release imply an adverse
prognosis and presages new adverse cardiac events,
particularly in patients with concomitant systemic
diseases [5,16,17]. Elevated cardiac troponin has been
shown to be associated with an increased risk of first
coronary heart disease event and mortality over a tenyear period regardless of whether there was evidence
of cardiovascular disease at baseline [5,17]. Myoglobin’s
poor cardio-specificity and fast renal clearance lower
its positive predictive value and make it impossible to
rely on a single elevated value in making decisions [3].
Unlike cardiac troponin I levels, serum myoglobin levels may be elevated due to conditions such as renal dysfunction and skeletal muscle damage [12,18]. However,
though non-specific for myocardial necrosis, an elevated myoglobin level combined with the more specific
cardiac troponin elevation as observed in hypertensive
patients in this study offers complimentary information and may predict a worse prognosis and increased
mortality due to cardiovascular events [12,13]
Cardiac troponin elevation has also been documented
in patients with acute stroke who do not have any evidence of ACS [19]. Up to 60% of stroke patients have
been reported to present with raised troponin levels
[20]. It has been proposed that raised troponin levels
could be predictors of poor outcomes or indicative of
concurrent ACS in stroke patients [20]. Several studies
have shown an increase in all-cause mortality with troponin elevation in patients with stroke during in-hospital stay and short-term follow-up [19,20]. This group of
patients has higher long-term adverse outcomes independent of any prior history of coronary artery disease
[19]. Bastamante et al reported that stroke patients with
elevated high sensitivity cardiac troponin I had a high
risk of death and a 16-fold increased risk of cardiac complications in the absence of structural cardiomyopathies [20]. Data from the TREIAS study support the fact
that ACS is not the single cause of troponin elevation in
stroke patients and other cardiac disorders such as atrial
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fibrillation, heart failure or cardiomyopathy should be
suspected and evaluated [20].

Conclusion

Hypertensive patients had high-risk clinical profile and
higher cardiac troponin I and myoglobin values than
controls. Cardiac troponin I was also higher in hypertensive patients with stroke than in patients without
stroke. Hypertensive patients with significant cardiovascular risk factors or stroke might be at higher risk of
short- and long-term adverse cardiac events. These patients may benefit from early detection, risk stratification and preventive intervention.
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Abstract

Background: Hypertension is an important risk factor
for cardiovascular morbidity and mortality. Identification of hypertensive patients with increased risk for
adverse cardiovascular outcomes will enhance early
prevention and prompt management of cardiovascular
disease
Subjects and Methods: Fasting plasma glucose, lipid
profile, cardiac troponin I (cTnI) and creatine kinase
MB (CK-MB) were estimated in 192 hypertensive patients and 200 control subjects.
Results: Fasting plasma glucose, lipid profile, cardiac
troponin I and CK-MB were all higher in patients (p <
0.001 for all) than in controls. Mean CK-MB and Cardiac Troponin I increased progressively in uncomplicated
hypertension (p = 0.005 and 0.093 respectively), hypertension with diabetes (p< 0.001 for both) and hypertension with stroke (p < 0.001 for both) respectively. Hypertensives with diabetes had significantly higher CK-MB
than patients with uncomplicated hypertension (p =
0.005) while hypertensives with stroke had both higher
CK-MB and Cardiac Troponin I values than patients
with uncomplicated hypertension (p = 0.003 and 0.040
respectively).
Conclusion: The subset of hypertensive patients who
had higher cardiac troponin I and CK-MB might be
at higher risk of short- and long-term adverse cardiac
events. More aggressive therapy may be required to reduce their risk of cardiovascular disease.
Key words: Hypertension, cardiac troponin I, CK-MB,
predictors, cardiovascular events
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Introduction

Hypertension is a chronic, persistent elevation of blood
pressure that results in end-organ damage in the long
term [1]. It is an independent predisposing factor for
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heart failure, coronary artery disease, stroke, renal disease and peripheral arterial disease and a significant risk
factor for cardiovascular morbidity and mortality [1].
Major risk factors for developing cardiovascular disease
(CVD) include age, sex, high blood pressure, smoking,
dyslipidemia, and diabetes. These factors cluster and
interact multiplicatively to promote vascular risk [2].
Hypertension and diabetes are common, intertwined
conditions that share a significant overlap in underlying risk factors and complications, which include microvascular and macrovascular disorders, and both are
major CVD risk factors [3]. Hypertension is often not
detected and, where diagnosed, is often inadequately
treated. Only 25% of hypertensive patients appear to
be well controlled. Elevation of blood pressure is associated with increased morbidity throughout the whole
range of blood pressure. Even high normal blood pressure is correlated with an increased risk of death attributable to coronary or cerebrovascular events [1].
Complications of hypertension are a function of its
severity. The major cardiac consequences of hypertension are left ventricular hypertrophy and coronary artery disease [1]. Left ventricular hypertrophy is seen in
25% of hypertensive patients and is caused by pressure
overload. There is an increase in muscle mass and wall
thickness but not ventricular volume. Left ventricular
hypertrophy impairs diastolic function, slowing ventricular relaxation and delaying filling, and it is an independent risk factor for cardiovascular disease, especially
sudden death [1]. Coronary artery disease is associated
with, and accelerated by, chronic arterial hypertension,
leading to myocardial ischaemia and myocardial infarction. Myocardial ischaemia is much more frequent in
untreated or poorly controlled hypertensive patients
than in normotensive patients. Two main factors contribute to myocardial ischaemia: a pressure related increase in oxygen demand and a decrease in coronary
oxygen supply resulting from associated atheromatous
lesions. Heart failure is a consequence of chronic pressure overload. It may start as diastolic dysfunction and
progresses to overt systolic failure with cardiac congestion. Strokes are major complications of hypertension;
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they result from thrombosis, thrombo-embolism, or
intracranial haemorrhage. Renal disease, initially revealed by microalbuminuria may progress slowly and
becomes evident in later years [1].
The threshold above which hypertension should be
treated to prevent long-term complications is 140/90
mm Hg. Aggressive control of hypertension can reverse
left ventricular hypertrophy and reduce the risk of cardiovascular disease. There is also a 42% reduction of the
risk of stroke and a reduction in the risk of dementia. In
patients with high blood pressure, the cumulative incidence of first cardiovascular events over 10 yr is 10% in
males and 4.4% in females [1].
Cardiac troponin (cTn) T and troponin I are the most
specific and sensitive laboratory markers of myocardial
cell injury and therefore have replaced creatine kinase
MB (CK-MB) as the gold standard [4]. The earliest clinical use of elevated cardiac troponin levels was in the
diagnosis of myocardial infarction (MI) where it was
found to be highly specific with a positive predictive
value higher than CK-MB. In conjunction with typical clinical and electrocardiographic (ECG) findings
of ischaemia, elevated cardiac troponin levels in blood
confirm a diagnosis of myocardial infarction. However,
neither cTnT or cTnI are exclusively released as a result
of ischaemic myocardial cell necrosis, but also with
numerous non-ischaemic acute and chronic cardiac
conditions, such as myopericarditis, acute heart failure,
pulmonary embolism, septic shock, cardiotoxic drugs
or severe cardiac overload [5-7]. Elevated cTn levels
in blood are associated with increased rates of cardiac
events and mortality, independently of the underlying
disease [6].
Most cases of increased troponin in patients without
ACS apparently involve true myocyte necrosis, and a
common cause appears to be related to increased oxygen demand in the absence of an appropriate supply [3]
Such a mismatch is more likely to occur when severe epicardial luminal stenosis is present but it has also been
described in patients without evidence of coronary
flow impairment. Mismatch between oxygen supply
and demand due to abnormal loading of the right or left
heart (chronic or acute) can result in a serum troponin
increase [7]. In patients with heart failure, there are
several putative mechanisms leading to a troponin increase including subendocardial ischemia/necrosis, ongoing apoptosis induced by myocardial stretch, or toxic
cytokines. In patients with cerebrovascular events,
intense sympathetic stimulation is believed to be the
cause for troponin release [7]. Cardiac troponin elevation and myocardial damage has been described in the
setting of intracranial hemorrhage and acute stroke due

to an imbalance of the autonomic nervous system, resulting in excessive sympathetic activity and increased
catecholamine effect on the myocardial cells [8]
CK-MB is not used definitively for diagnosis without
troponin because of its lower specificity. It can be increased in non-cardiac conditions such as skeletal muscle disease, acute muscle exertion, chronic renal failure,
non-cardiac surgery, chest trauma, asthma, pulmonary
embolism, head trauma, hyperventilation and hypothyroidism [9-11]. Most commonly, both CK-MB and
troponin are either both elevated or both negative, facilitating diagnosis. However, on occasion, they can be
discordant. Most typically, discordant results are helpful
to the clinician because they identify a high-risk patient
who could have been missed had only one marker been
tested. When troponin is below the 99th percentile but
the CK-MB is elevated, the patient prognosis is excellent. However, individuals with an elevated troponin
but not CK-MB still have a marked increased risk for
development of future coronary events, morbidity, and
mortality [10].
Elevation of cardiac troponin and CK-MB in the absence of an ACS has significant prognostic value, both
short-term and long-term. Hence, given the increased
risk for adverse outcomes, patients with troponin and
CK-MB elevation require appropriate diagnostic evaluation and therapy aimed at the underlying disorder.
This study was undertaken to determine the serum levels of cardiac troponin I and CK-MB in patients with
hypertension.

Subjects and Methods
Subjects
This was a cross-sectional comparative study carried
out in the medical and metabolic out-patient clinics
of the University of Port Harcourt Teaching Hospital
(UPTH) in Southern Nigeria. One hundred and ninetytwo diagnosed hypertensive patients with no history of
cardiovascular disease and 200 control subjects (drawn
from staff of UPTH above the age of 18 years, without
diabetes, hypertension, cardiovascular disease or other
acute or chronic condition) were recruited by random
sampling method. Approval was obtained from the Ethical Committee of UPTH and informed consent was
obtained from all participants. Demographic, social and
medical data of participants were assessed with the use
of standard questionnaires.
Physical Examination
Blood pressure (BP) of each participant was measured
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with a mercury sphygmomanometer after ten minutes
of rest on two occasions and hypertension was taken
as a BP equal to or greater than 140/90 mmHg. The
waist circumferences of participants were measured
with a flexible but non-stretchable tape just above the
iliac crest. Participants were weighed bare footed on a
weighing balance placed on a flat surface. Their heights
were measured on a portable collapsible stadiometer
and body mass index (BMI = weight/height2) was calculated.
Specimen Collection
After 10-12 hours overnight fast and observing aseptic
procedure, 10mL of venous blood was drawn from the
ante-cubital fossa of each participant into a fluoride oxalate bottle for fasting plasma glucose analysis, an EDTA
bottle for analysis of plasma lipids and a plain bottle for
analysis of serum Troponin I, CK-MB and myoglobin.
Plasma/serum was separated from blood cells after centrifugation at 2500g for 10 minutes, harvested with a
clean Pasteur pipette and stored at -200C.
Laboratory Analysis
Estimation of fasting plasma glucose (FPG) was done
using the colorimetric glucose oxidase method, HDLcholesterol by precipitation technique, total cholesterol
and triglyceride by enzymatic method [12] and LDLcholesterol was calculated using the Friedewald’s formula [13]. Cardiac troponin I and CK-MB were determined using ELISA technique (Calbiotech).
Statistical Analysis
Statistical analysis was done using the Statistical Package for Social Sciences (SPSS) version 20.0 (SPSS Inc.
Chicago, Illinois, U.S.A.). Frequencies and percentages
were obtained for categorical variables. Differences in

proportions were analyzed using the chi-squared test.
The means of continuous variables were compared using unpaired students t-test and one way analysis of
variance (ANOVA) and expressed as mean ± standard
deviation (SD). P-values ≤ 0.05 were considered significant in all analyses.

Results

There were 192 hypertensive patients made up of 66
(34.4%) males and 126 (65.6%) females and 200 control
subjects consisting of 93 (46.5%) males and 107 (53.3%)
females. Hypertensive patients were older and had significantly higher blood pressure values and BMI, and
larger waist circumference than controls (p < 0.001 for
all) (Table 1). Fasting plasma glucose, lipid profile, cardiac troponin I and CK-MB were all significantly higher
in patients (p < 0.001 for all) (Table 1).
One hundred and eleven (57.8%) and 42 (21.9%) of the
hypertensive patients had a history of diabetes and
stroke respectively. Hypertensive patients were further
divided into three groups: Uncomplicated hypertension (57 patients), those with diabetes (93 patients)
and those with stroke (42 patients) respectively. When
compared with controls it was observed that mean CKMB and Cardiac Troponin I increased progressively in
uncomplicated hypertension (p = 0.005 and 0.093 respectively), hypertension with diabetes (p< 0.001 for
both) and hypertension with stroke (p < 0.001 for both)
respectively (Table 2). Hypertensives with diabetes had
significantly higher CK-MB than patients with uncomplicated hypertension (p = 0.005). Hypertensives with
stroke had both higher CK-MB and Cardiac Troponin I
values than patients with uncomplicated hypertension
(p = 0.003 and 0.040 respectively) (Table 3).

Table 1: Clinical and biochemical characteristics of hypertensive patients and controls
CHARACTERISTIC
Age (years)
Waist circumference (cm)
Body mass index (Kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Fasting plasma glucose(mmol/L)
Triglyceride (mmol/L)
High density lipoprotein (mmol/L)
Low density lipoprotein (mmol/L)
Total cholesterol (mmol/L)
CKMB (ng/mL)
Troponin I (ng/mL)

* Statistically significant (P≤0.05)
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PATIENTS (n=192)
Mean (SD)

CONTROLS (n=200)
Mean (SD)

P

60.4 (10.1)
100.5 (14.2)
29.3 (4.5)
137.6 (21.9)
81.9 (11.3)
8.2 (3.8)
1.4 (1.1)
1.2 (0.5)
3.5 (1.1)
5.3 (1.2)
8.3 (6.0)
0.5 (0.3)

42.7 (15.7)
89.8 (13.4)
27.2 (5.4)
117.9 (10.0)
74.8 (7.7)
4.2 (0.7)
0.9 (0.3)
1.5 (0.4)
2.5 (0.9)
4.3 (0.7)
4.2 (2.6)
0.4 (0.1)

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
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Table 2: Cardiac markers of controls compared with the various hypertension groups
Cardiac marker Controls
Cardiac marker

Controls
(n=200)
Mean (SD)

Uncomplicated
hypertension
(n=57)
Mean (SD)

p

Patients
with diabetes
(n=93)
Mean (SD)

p

Patients
with stroke
(n=42)
Mean (SD)

P

CKMB (ng/mL)

4.18 (2.64)

6.44 (3.82)

0.005*

8.46 (4.85)

<0.001*

10.59 (9.14)

<0.001*

Troponin I (ng/mL)

0.39 (0.13)

0.48 (0.26)

0.093

0.55 (0.32)

<0.001*

0.62 (0.42)

<0.001*

* Statistically significant (P≤0.05)
Table 3: Cardiac markers of hypertensive patients without complications compared with those with complications
Cardiac marker

Uncomplicated hypertension
(n=57)
Mean (SD)

Patients with
diabetes
(n=93)
Mean (SD)

p

Patients with
stroke
(n=42)
Mean (SD)

p

CKMB (ng/mL)

6.44 (3.82)

8.46 (4.85)

0.005*

10.59 (9.14)

0.003*

Troponin I (ng/mL)

0.48 (0.26)

0.55 (0.32)

0.109

0.62 (0.42)

0.040*

* Statistically significant (P≤0.05)

Discussion

When compared with controls, it was observed in this
study that, mean CK-MB and Troponin I increased
progressively in uncomplicated hypertension, hypertension with diabetes and hypertension with stroke
respectively. CK-MB was 1.5 times higher in patients
with uncomplicated hypertension, 2.0 times higher in
diabetic hypertensives and 2.5 times higher in hypertensives with stroke, compared to controls. Cardiac troponin I was 1.2, 1.4 and 1.6 times higher in these three
groups respectively than in controls. These findings
suggest that increasing levels of cardiac markers may
indicate increasing severity of myocardial cell damage. Reddy et al analysed cardiac troponin and CK-MB
(mass) levels in three groups of patients: hypertensive
patients, patients with ACS and patients with noncardiac diseases. They observed that lower levels of
CK-MB were associated with minimal myocardial cell
injury while higher elevations of CK-MB indicated severe myocardial cell injury [14]. A 38-fold elevation of
CK-MB correlated with a 6-fold elevation of cardiac troponin and they concluded that small elevations of cardiac troponin had greater sensitivity and specificity than
large elevations of CK-MB, and also identified high risk

patients with minimal cardiac necrosis, who could benefit from early therapy. [14].
When compared to patients with uncomplicated hypertension, CK-MB was observed to be higher in diabetic hypertensives and in hypertensives with stroke
but only troponin I was increased in hypertensives with
stroke. Hypertensive diabetic patients are at a higher
risk of developing cardiovascular pathology, compared
to non-diabetic hypertensive or normotensive diabetic
patients [15]. Hypertension and diabetes together have
synergistic effects on the myocardium and result in
more cardiac fibrosis and damage than when either occurs alone [15,16]. An elevated CK-MB with a normal
cardiac troponin level in diabetic hypertensives suggest
an increased cardiovascular risk but with a good prognosis. However, hypertensives with stroke that have
elevations of both cardiac troponin and CK-MB have a
marked increased risk for development of future coronary events, morbidity, and mortality [10].
Elevations in cardiac troponins have been documented
in all types of stroke, including ischemic stroke, intracerebral hemorrhage, and subarachnoid hemorrhage
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(SAH), in patients without any evidence of acute coronary syndrome [17,18]. Multiple studies have documented that troponin elevation in the setting of acute
CVD predicts an increase in all-cause mortality in different patient groups [17]. Acute stroke patients with
a positive troponin level were more likely to have features suggestive of myocardial ischaemia on the ECG
and had a greater risk of death than those without a
troponin rise. It has been suggested that heart and renal failure rather than MI are the most likely causes of
elevated cTn levels in patients with acute stroke [18].
Left-ventricular systolic dysfunction has also been observed in all three kinds of strokes. In patients surviving
a stroke, other manifestations of cardiovascular disease,
particularly coronary artery disease, are the main causes
of long term mortality [18]. Cardiac complications, such
as acute coronary syndrome (ACS) or acute heart failure (AHF) account for 2–6% mortality within the first
three months after the event [19]. It has been proposed
that the observed cardiac abnormalities are secondary
to increased/disturbed sympathetic activity provoked
by acute stroke. An exaggerated catecholamine release
may lead to excessive release of intracellular calcium
ions and subsequent reversible myocyte dysfunction,
which is followed by a severe decrease in cardiac function accompanied by a significant increase in cTn [18].
CK-MB activity has also been shown to increase in certain patients with ischemic stroke, subarachnoid hemorrhage, and head trauma in the absence of any clinically evident acute coronary syndrome [20]. The temporal
pattern of elevation described was typically gradual and
sustained for several days, unlike myocardial infarction, in which CK-MB peaks and falls within the first 24
hours of coronary artery occlusion [20]. CK-MB elevations observed in patients with stroke may not necessarily reflect stroke-related myocardial cell necrosis but
might reflect a generalized lytic state, especially of the
skeletal muscle [20]

Conclusion

CK-MB and Troponin I levels increased progressively
in uncomplicated hypertension, hypertension with diabetes and hypertension with stroke respectively when
compared to controls. Hypertensives with diabetes had
higher CK-MB than hypertensives without diabetes.
Hypertensives with stroke had both higher CK-MB and
Cardiac Troponin I levels than hypertensives without
stroke. This subset of hypertensive patients with multiple risk factors or stroke might be at higher risk of shortand long-term adverse cardiac events. Identifying these
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patients may enable them benefit from more aggressive
preventive and management strategies and can help to
reduce their risk of adverse events.
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The John Fitzgerald Kennedy Medical Center is one of the two premier institutions for tertiary healthcare and the main teaching hospital in the Republic of Liberia, a country of more than four million people. Established in 1972, for over five decades
it has played an unparalleled role in healthcare and in training Liberia’s health workforce. Indeed, its contribution to the nation
is outstanding, and a reason for celebration! Yet, despite its long years and stellar contributions - which were uninterrupted
even at difficult times, notably the long years of conflict and the most recent Ebola crisis - the Center falls short of meeting
the standards of a tertiary care and teaching hospital. In fact, current services are not in tune with the needs of the time: a
diverse range of services with the latest technologies and expertise. As such it is imperative for the Center to rapidly adapt to
the fast-changing dynamics of healthcare. As it stands now, the Center has neither the medical and patient care technologies
nor the expertise to remain competitive.
Recognizing this need, the Board of Directors directed the Management of the Center to develop a five-year “Strategic Improvement Plan.” Subsequently, a Task Force was established, which spearheaded situation assessment, identified critical
areas for a prioritized investment, and developed the plan. The findings show that the infrastructure, medical equipment, human resources and the critical process and systems are not to the standards of a tertiary teaching hospital. Among others,
the findings include:

Strategic Interventions and Activities

The following constitute the nine strategic interventions, which to a large extent will contribute to the attainment of the objectives and goal of this strategic improvement plan.
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)
156

Strengthen governance and leadership
Develop infrastructure, medical equipment, and physical environment
Ensure availability of skilled and adequate health workforce
Strengthen education and training programs
Expand the scope, diversity, and quality of healthcare, including IPC
Promote research, documentation, and knowledge management
Establish a sustainable financing mechanism
Integrate information management systems
Strengthen partnerships and networking
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Rationale for Strategic Plan
As indicated earlier, the Center has deteriorated over the years without any significant investment to renovate and upgrade it
to meet international standards for a tertiary teaching hospital, despite frantic efforts by successive governments to restore its
specialist services to their pre-war status. The reconstituted Board of Directors, with support from the United States Agency
for International Development (USAID), developed the 2009-2014 Strategic Plan that prioritized the need to rehabilitate,
equip, and provide specialist clinicians to enable the JFK Memorial Medical Center serve as the tertiary referral facility for the
whole country. The plan phased out in December 2014 without any significant implementation primarily due to the lack of
budgetary support.
Underscoring this pressing need, the Government of Liberia Investment Plan for Rebuilding a Resilient Health System (201520121) prioritized the reconstruction of JFK hospital within the next two years to effectively and efficiently function as Liberia’s
primary referral and training facility . In July 2014, the Board of Directors mandated the elaboration of a new 5-year strategic
plan to serve as the roadmap to revive JFK “to provide holistic care services to the population of the Republic and to serve as
the primary center of training for health workforce for the nation”. Additional policy instruments that provide the legal framework for this 5-Year Strategic Improvement Plan include: the New 10-Year National Health Policy and Plan (2011-2021) which
highlights improving access to quality healthcare including hospitals and referral systems to meet the demands of the essential
package of health services at all levels and the Post Graduates Medical Education (PGME) Strategic Plan (2012-2021) which
identifies JFK Medical Center as the main partner in training medical specialists .
Accordingly, the following were identified as quick-impact priority investment areas:
Priority quick- impact strategic interventions
i) Renovate and refurbish existing infrastructure and utilities to be fit-for-service
ii) Maintain and procure up-to-date medical diagnostics and treatment equipment and supplies to improve the quality
and range of services
iii) Recruit, train, and retain health workforce, including specialists, nursing and other support personnel in a prioritized
manner

MAJOR ACCOMPLISHMENTS
2006 - 2016
•

JFK Maternity Hospital. This world class maternity hospital was renovated and dedicated in 2010.  The 200 plus bed
Maternity hospital is equipped with state of the art medical equipment including ultra sound, fetal monitors, digital x-ray
machines, sonograms, incubators with respirators among others. The estimated cost of the project is US$3.4 million.

•

Urgent Care Center was established in 2014 as an external triage during the EBOLA epidemic. Today, this one stop
shop medical facility is used to expedite urgent care services and decongest the main hospital. The center is currently
providing expedient clinical services to 3,000+ patients a year.

•

National Eye Care Center.  This new state of the art facility is a sight to see.  It is the result of collaboration with LV
Prasad Eye Institute of India. The goal of the center is to provide clinical and surgical care to approximately 1,000,000
Liberian people annually, including sub-specialty care and low vision services. (2017)

•

JFK Memorial Medical Center Renovation Project. This 4 million dollar project is scheduled for completion in July, 2017.
This will give the hospital the first major facelift since it was opened in 1972.

•

Imaging & Diagnostic. MRI and CT scan will be installed after renovation of radiology department. The work began in
June, 2017.

•

National Diagnostic Lab and Imaging Center PPP. Conducting feasibility study for the establishment of a world class
diagnostic Lab and Imaging Center in Liberia. The Laboratory inventory has been conducted and they are now at the
procurement stage.

•

The Partnership for Research on Ebola Virus in Liberia (PREVAIL), a joint Liberia-U.S. Clinical research partnership, has
taken over the East Wing of the first floor of the JFK Medical Center. PREVAIL has fully renovated and equipped as a
state-of-the-art clinical research center and attending to the needs of patients.
JFK - National Cancer Center. A chemotherapy suite and pharmacy was installed in the maternity hospital. Local staff
are being trained at Mt. Sinai Hospital in New York. The initial focus is on breast and cervical cancers; next stage will
expand to liver and prostate. A Mt. Sinai Pathologist will be joining the team at the cancer center.

•

•

Center of Excellence for Infectious Disease Control. The management is now refurbishing and appropriately equipping
space at the JFK Medical Center for the hosting of CEIDC. The goal of this department is to strengthen the capacity
of health care workers for infectious disease management, improve access to specialized clinical care for infectious
diseases and increasing capacity for infectious disease research through mentorship.

•

There is a mini pharmacy on each floor of the medical center, which allows nurses and doctors easy access to medication to respond quickly to medical emergencies.
| JUNE, 2017
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•

Constructed and dedicated doctor’s residence (2008)

•

Re-instated the Laboratory Program at TNIMA (2013)

•

TNIMA provides free tuition, housing allowance and feeding program to all  students

•

For the first time in the history of JFKMC,  graduates of TNIMA enrolled at the University of Liberia after obtaining a
diploma in nursing and will be graduating this year with a Bachelor of Nursing Degree (December, 2017).

•

Anesthesiology and Radiology programs were added to the TNIMA curriculum in 2009/2010 academic year.

•

Instituted Performance Appraisal System for employees. All employees are appraised on a quarterly basis on their
particular job performance.

•

JFKMC is the premier teaching and referral hospital in the country.

•

Through the JFK Maternity Hospital, “Parenting the Parent” program was initiated to advocate for teen age mothers.  
The program includes pre-natal classes and free medical care.

A.M. Dogliotti and Post Graduate Program: The production and training of clinical medical professionals is the primary function
of A.M. Dogliotti College of Medicine, and the Post Graduate Medical Education Program. A.M Dogliotti College of Medicine
has an enrolment of 387 students and remains the main institution for training medical doctors and supplying residents for the
postgraduate school. Inadequate faculty, especially for the health sciences, and limited instructional materials are some of the
overriding challenges faced by the medical school. In its current capacity the medical school graduates less than 50 general
physicians annually, making it extremely difficult to address Liberia’s projected need for over 400 physicians for the next 10
years, if the conditions remain unchanged. The postgraduate school, which is still in its embryonic stage with 35 residents
undergoing specialty training, requires additional faculty and adequate training facilities at the various hospitals, particularly
JFK Medical Center. The fact that there are currently only 45 clinical practicing general physicians in the public health sector
evidently indicate the urgent need to expand and strengthen both the A.M. Dogliotti College of Medicine and the Post Graduate program.
Expanding the range and quality of services at JFK Medical Center has direct impact on healthcare workforce development
by the three main public training institutions

Milestone & Projects for the Medical College

a. World Bank Project-----Implemented by the Clinton Health Access Imitative
• Visiting Professors
• Renovation of existing dormitories
• Construction of a new Dormitory to house 50 students
• Construction of a building with additional classrooms
• Faculty development, especially for pre-clinical division
b.   Italian Project---Implementation thru the International Organization for Migration (IOM)
• Renovation of academic building, male dormitory and visiting professors building

Milestone for the Post Graduate Program
•
•
•
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Is in its 3 year of cohort with a total number of 50 residents
Partial accreditation approved for Internal Medicine and Department of Paediatrics.
22 Residents sat for the final Exams for the LCPS and West African College of Physicians Exams and did extremely
well.
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News & Events Corner

Congratulations!!!
The Editorial Board of the Journal of Liberia Medical and Dental Association wishes to
felicitate with Liberia College of Physicians and Surgeons on her 3rd successful Annual
General Scientific Meeting and graduation of first cohort of specialists in Internal
Medicine, Pediatrics, General Surgery, and Obstetrics and Gynecology.
The successful candidates are as tabulated below:

Faculty/Specialization
Internal Medicine

Names
1. Dr. Ian Wachekwa
2. Dr. Emmanuel K. Ekyinabah
3. Dr. James K. Korvieh

Pediatrics

1. Dr. Charles Oguni
2. Dr. Cecelia Nuta

General Surgery

1. Dr. J. Fallah Moses
2. Dr. Salomane Konneh
3. Dr. Saygbeh Vanyanbah
4. Dr. Terseer Utam

Obstetrics & Gynecology

1. Dr. Roselyn Toe-Massaquoi
2. Dr. Paul Whesseh
3. Dr. Kour Elma Geah
4. Dr. Doryea Karbah

This is historic indeed.

The graduation ceremony took place on Friday 15th September 2017 during
the 3rd AGSM of LCPS.
Volume 17 - Number 2 |

July - December, 2017

159

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

JOURNAL OF LMDA

MEDICAL CROSS WORD PUZZLE

INTERNAL MEDICINE SERIES NO 1.
John V. Ssentamu2, Philip Ireland1,2, Ian Wachekwa1,2, Sunny Chinenye2
¹ Department of Internal Medicine, John F. Kennedy Medical Center
² Faculty of Internal Medicine, Liberia College of Physicians and Surgeons
Corresponding author, email: ssentamujohnj@gmail.com
1

2

3

10

4

11

5

6

7

8

9

15

12

13

14

16

17

18

19

20

53

21
22

23

24

25

26

27
29

28
30

31

32

35

33

38

36

41

34

37
42

44

45

39

43

40

46

47

52

48
49

51

50
55
56

59
64
67

60

61

65

62

58

63

66
71

69

72

73

68
74

70

160

57

Volume 17 - Number 2 | July - December, 2017

75

		

JOURNAL OF LIBERIA MEDICAL & DENTAL ASSOCIATION

JOURNAL OF LMDA

MEDICAL CROSS WORD PUZZLE

ACROSS
2. Clinical sign, hypocalcemia (8)
10. Cause of confusion, Crystallized skin deposits (4)
11. Sign, Acute Pancreatitis, Periumbilical edema and bruising (6)
12. Frederick Grant, Co-discoverer, Insulin (7)
13. Syndrome, Herpes Zoster Oticus (10)
17. Sign, Carotid pulsations, Aortic regurgitation (8)
19. Abbreviation, Pattern Recognition Receptor, Innate immune system (3)
20. Abbreviation, Screening test, opportunistic fungus (4)
21. Syndrome, pleural Effusion, Ascites, Ovarian tumor (5)
22. Abbreviation, dosing, “Omni die “(02)
25. Abbreviation, Viral agent, Oral hairy Leukoplakia (3)
27. Abbreviation, Multisystem disorder, Diagnostic criteria - SLICC (3)
29. Abbreviation, Parenteral infusion, Useful in DKA (2)
30. Disturbance in electrical activity of the brain (3)
31. Abbreviation, Molecular technique, detects low levels of viral RNA or DNA (3)
35.Abbreviation, Causes cough (4)

39. Protein, isolated by electrophoresis, Seen in plasma cell malignancy (2)
40. Abbreviation, Drug class, Indinavir is an example (2)
46. HIV medication, INSTI (Integrase Strand Transfer Inhibitor) (12)
47. Abbreviation, Form of RRT (Renal Replacement Therapy) (2)
48. Abbreviation, Liver Enzyme, Elevated due to ingestion of large alcohol amount (3)
50. Filarial worm, Causes Calabar swellings, May be seen in the eye (6)
55. Most frequent malignant renal tumor in children (5)
56. Abbreviation, NNRTI, Causes Nightmares & Insomnia (3)
60. Abbreviation, Hormone produced by the heart, Increases in heart failure (3)
61. Disease, Old name for Syphilis (4)
64. Abbreviation, Liver enzyme, Formerly serum glutamic oxaloacetic transaminase SGOT(3)
66. Maneuver, test performed with eyes closed, demonstrates sensory ataxia (7)
67. Abbreviation, Results in severe bleeding from various sites (3)
69.Abbreviation, NRTI, “D” drug , Videx (3)
70. Abbreviation, CCR 5 mutation, homozygous carriers resistant to M- trophic
strains of HIV 1 (2)

DOWN
1. Inherited disorder, causes conjugated hyperbilirubinemia (12)
3. Russian Neurologist, clinical sign in meningitis (6)
4. Clinical Sign, Pulmonary Embolism, Swedish radiologist (10)
5. Commonest blood cell, Contains Iron (11)
6. Treatment facility, EVD (3)
7. ARV, Fanconi Syndrome (9)
8. Syndrome, Autosomal Recessive, Sodium-Chloride Symporter (8)
9. Abbreviation, Lesion, Nodular glomerulosclerosis, Diabetes (2)
14. Sign, Acute Cholecystitis (6)
15. Abbreviation, Nomenclature of Mycobacteria, based on staining properties (4)
16. Syndrome, Miosis, Partial ptosis, Anhidrosis (6)
18. Medication, Multiple Myeloma treatment, Caused phocomelia (11)
23. CN I (9)
24. Syndrome, Reactive Arthritis, STD (6)
26. Receptor, Cytotoxic T Cell (3)
28. Abbreviation, Antiplatelet (3)
31. Synthetic Quinolone, Urinary Tract Disinfectant, Shigella treatment (13)
32. CML, Chromosome translocation , Fusion gene BCR-ABL 1 (12)
33. ARV, PI, Prezista (9)
34. Abbreviation, Treatment of fungal meningitis, cause of hypokalemia (6)
36. Abbreviation, pacemaker, prevents sudden death in SVT or VF (3)
37.Abbreviation, Test, measures cardiac electricity activity (3)
38. Treatment of Diabetes, SGLT-2 inhibitor, Lowers BP (13)
41. Organism, causes dysentery, Reproduces by binary fission (6)

42. French virologist, Nobel Prize winner 2008, Discoverer HIV (10)
43.DMARD, Treatment of Rheumatoid Arthritis and Psoriatic Arthritis,
Contraindicated in Pregnancy (11)
44. Abbreviation, Medical name for heart attack (3)
45. Abbreviation, Chemokine receptor, CD195 (4)
49.Abbreviation, Biomarker of myocyte necrosis (4)
51. Abbreviation, Joint evidence based hypertension guideline, 2014 (4)
52. Pneumonic, diabetes management (5)
53. Pneumonic, indications of dialysis (5)
54. V2 Receptor Antagonist , Treatment of PKD (9)
57. Abbreviation , Blood test , Diagnosis of metabolic acidosis (3)
58. ECG interval, Prolonged in 1st degree heart block (2)
59. Abbreviation, HIV tumor associated with HHV8 (2)
62. Synonymous, EVD (5)
63. Watery component of blood (5)
65. Abbreviation, Rare blood coagulation disorder , Treated by plasma exchange (3)
66.Abreviation, Syphilis test (3)
67. Chemical, indoor residual spray (3)
68. Prep, Diagnosis of fungal lesions (3)
71. Synonymous, Major Histocompatibility complex (3)
72. Abbreviation, Clinical syndrome of heart attack (3)
73. Abbreviation, Pneumonia prognostic score (3)
74. Synonymous, Malaria Smear (2)
75. EKG segment, describes Myocardial Infarction (2)
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