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Steroids and diabetes

Alabbood M, Ling M, Ho K
Glucocorticoid-induced diabetes among people without diabetes: a literature review.
Practical Diabetes 2018; 35: 63-67
‘Steroid diabetes’ is a well-known term, describing the
occurrence of sustained hyperglycaemia in previously
non-diabetic individuals exposed to glucocorticoid
drugs. This recent article reviews the results of nine papers investigating this syndrome. The authors stress that
most studies were retrospective, were of short followup, and involved relatively low doses of steroids. The
incidence of diabetes varied greatly – from one to 50%.
Risk factors included ‘pre-diabetes’, raised body mass
index (BMI), age, family history, glucocorticoid type
(dexamethasone seemed particularly likely to raise blood
glucose levels), as well as high steroid doses. There was
some evidence that steroids increase insulin-resistance,
which may be a major mechanism. Larger prospective
studies are clearly needed, but for now the message is
that blood glucose levels must be monitored closely in
patients treated with steroid drugs.

Driving and diabetes

Graveling AJ, Frier BM
Driving and diabetes : are the changes in the European
Union licensing regulations fit for purpose?
Brit J Diabetes 2018; 18: 25-31
There are important potential risks in driving motor
vehicles for diabetic patients. The concern is of course
the occurrence of hypoglycaemia whilst driving, and the
risk is therefore for those on insulin treatment – though
to some extent also for patients on sulphonylureas.
Regulations have been in place in Europe and North
America for many decades, aimed at surveillance of
insulin-treated diabetic drivers, and withdrawal of
licenses in those experiencing frequent hypoglycaemia
and/or reduced awareness of hypoglycaemia. This
paper reviews recent changes to European Union (EU)
regulations, but also makes the point that in many other
parts of the world there are no specific regulations
at all. This includes much of Africa – in a separate
paper in 2015 the same authors comment that
‘many developing countries, such as most in subSaharan Africa, place no restriction on drivers with
diabetes’ (Clin Diabetes Endocrinol 2015; doi 10.1186/
s40842-015-0007-3). This is clearly unsatisfactory
and African governments need to address this issue.
Road traffic accidents (RTAs) are known to be a major
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problem in Africa, and failing to adequately monitor
insulin-treated drivers will certainly not be helping
this problem.

Metformin and pregnancy

Alqudah A, McKinley MC, McNally R et al
Risk of pre-eclampsia in women taking metformin: a
systematic review and meta-analysis.
Diabetic Medicine 2018; 35: 160-172
Metformin is now well-established as a safe and effective
treatment for gestational diabetes (GDM). This study
looks at the risk of pre-eclampsia in metformin-treated
GDM patients. Using a meta-analysis of eight randomized control trials (RCTs) comparing patients treated
with metformin or insulin, a reduction in pre-eclampsia
occurrence was found in the metformin group – relative
risk (RR) 0.68, p = 0.02. Weight gain was also less in the
metformin group (p = 0.004). The paper also examined
studies comparing metformin treatment with placebo,
and no significant differences were found. However, as
the therapeutic choice in GDM normally lies between
metformin or insulin, a beneficial effect on pre-eclampsia
risk seems to be associated with metformin. The effect
is maintained when metformin is used in combination
with insulin.

Academic diabetes in Africa

Choukem S-P, Mbanya JC
Diabetes Academy Africa : training the next generation
of researchers in sub-Saharan Africa.
Lancet Global Health 2018; 6: e371-e372
Diabetes is a major growing problem in Africa, but the
continent has a relatively low diabetes-related research
output. In this article, experts from Cameroon describe
an initiative aimed at encouraging young researchers in
Africa – ‘Diabetes Academy Africa’. This was formed in
2015 following a meeting in Cote d’Ivoire, and involves
current experienced researchers mentoring young African physicians with an interest in diabetes. Meetings
are also held with agreed curricula, and following its
inception 27 trainees from eight sub-Saharan African
countries were recruited to the programme. The meetings
involve lectures by an expert faculty, but with interactive components, discussions and group presentations.
Trainees are encouraged to submit research proposals
for assessment and comment. The ‘Diabetes Academy
Africa’ is an interesting and encouraging new project
which will hopefully ensure the continuation and expansion of academic diabetes in Africa.
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Diabetes: A multi-systemic disease
The African Journal of Diabetes Medicine
(AJDM) does not often publish research
from outside Africa, but in this issue we
report a study from India demonstrating
reduced pulmonary function in patients
with diabetes (Philips S et al. Pulmonary
function abnormalities and type 2 diabetes
– a cross-sectional study). The standard
organ-specific complications of diabetes
affect the eye, peripheral nerves, kidney
and large vessels. However, we know that
other body systems can be affected – for
example the gastro-intestinal tract (diabetic diarrhoea, gastropathy), skin (diabetic
dermopathy, necrobiosis), urogenital tract
(erectile dysfunction, orgasmic disorders),
and the central nervous system (cognitive
impairment).
The paper by Dr Philip and colleagues
demonstrates reduced pulmonary function tests in patients with type 2 diabetes
compared to non-diabetic controls. Interestingly, on multivariate analysis the risk
factors included age, body mass index
(BMI), and female sex; but not diabetes.
This suggests that there may be other
diabetes-related factors leading to pulmonary dysfunction.
We can conclude that diabetes is truly
a multi-systemic disorder. Presumably
this operates by microangiopathy, but
there is clearly much more to be learnt of
the exact causation, and the specific risk
factors which may increase risk.
Professor Geoff Gill
Editor of AJDM
Liverpool School of Tropical Medicine
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Neuroendocrine mechanisms of early
remission of type 2 diabetes in bariatric
surgery: a review article
I Cheruiyot, B Ngure and B Ndung’u

The earliest report of a successful treatment of obesity
can be traced back to Spain in the 10th century. The treatment was performed by Hisdai Ibn Shaprut on Sancho
I, the then King of Leon to help him regain the throne
that he had lost as a result of obesity-related unfitness.
He reportedly lost weight and his throne was restored.1
The first bariatric surgery procedure, a jejuno-colic
bypass, was however performed by Victor Henrikson
in 1952.2 Thereafter, Varco in 1953 and Kremen et al.,3
developed and described the jejuno-ileal bypass, a procedure that excludes most of the small intestine from
contact with food.4,5 The development of these procedures
were largely influenced by their years of experience
with the short-bowel syndrome.5 Since then, the field
of bariatric surgery has experienced remarkable developments, with numerous procedures being described
and performed successfully. The incorporation of
minimally invasive techniques with the advantages of
cosmetic incisions, decreased wound-related complications, and shorter convalescence over open surgery2
has further boosted acceptance of the procedure by the
public with even more operations being performed.
The 2013 global survey on bariatric surgery reported
that, 96% of the 468,609 procedures were performed
laparoscopically.6 Currently, bariatric surgery represents
the most effective treatment modality for morbid obesity, with the advantages of substantial and long-term
weight loss over pharmacological therapy and/or dietary
modifications.7,8
Although originally devised to treat obesity,9 it has
been observed that most diabetic patients undergoing
bariatric surgery experience remission of type 2 diabetes
(T2DM),10,11 defined as the normalisation of blood glucose
and glycated hemoglobin levels, as well as restoration of
insulin sensitivity with discontinuation of all anti-diabetic
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medications.7,12 This remission is not only dramatic but
also durable.13 This has triggered numerous clinical studies that have successfully demonstrated the potential use
of surgery for the treatment of diabetes. In the light of
this overwhelming body of evidence, the term ‘metabolic
surgery’ has been adopted.13,14 The mechanisms behind
resolution of T2DM following surgery however remains
poorly understood. Reduced calorie intake, intestinal
malabsorption and subsequent weight loss have all
been offered as possible explanations for the remission.15
Most clinical studies have however demonstrated that
T2DM remission occurs prior to any significant weight
loss.9,16 Further, bariatric surgery has been demonstrated
to induce T2DM remission in both obese and non-obese
subjects.7 These observations coupled with findings from
experimental models11,17 suggests the presence of weightloss independent mechanisms of T2DM remission. These
mechanisms are likely to be neuroendocrine in nature,
based on post-operative neuro-hormonal changes,18,19 as
well as the close anatomical and physiological relationship between the gastro-intestinal tract and the pancreas.20
Elucidation of these mechanisms may be important in
the refining of existing procedures as well as the development of new and more efficacious ones. This review
therefore aims to integrate the available knowledge on
the neuroendocrine mechanisms of T2DM remission in
bariatric surgery.

Literature search

Literature was searched using the search engines Google
Scholar™ and the databases Hinari™, PubMed Central™, Cochrane™ and Embase™. The MeSH headings
used included: ‘bariatric surgery’, ‘metabolic surgery’,
‘obesity’, ‘diabetes remission’, ‘type 2 diabetes’, ‘jejunoileal bypass’, ‘jejuno-colic bypass’, ‘sleeve gastrectomy’,
‘vertical banded gastrectomy’, ‘gastric bypass’, ‘Rouxen-Y gastric bypass’, ‘bilio-pancreatic diversion’ and
‘duodenal switch’. No limit was set for the year of publication. The inclusion criteria was any article describing
a surgical procedure for treatment of obesity and/or
type 2 diabetes. Meta-analysis, randomised and nonrandomised clinical trials, cohort studies, case-control,
experimental and descriptive studies were all included.
Relevant articles found in the references of the selected
articles were also included.
Vol 26 No 1 May 2018
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Findings
Types of bariatric surgery procedures

Description of the various procedures is essential in
understanding the anatomical rearrangements of the
gastrointestinal (GI) tract performed, the fundamental
concept of bariatric surgery.
Bariatric surgical procedures are conventionally classified into malabsorptive, restrictive or mixed (hybrid)
procedures.21 The earliest to be described and performed
were malabsorptive procedures. These include jejunocolic (JCB) (Figure 1A) and jejuno-ileal bypass (JIB) (Figure
1B)5 (Moshiri et al., 2013). They involve transection of the
jejunum 30-50 cm distal to the ligament of Treitz, with
the proximal end being anastomosed to the ascending
colon in the JCB and to the terminal ileum, 10 cm proximal to the ileo-caecal valve in the JIB4. These procedures
reduce the length and therefore absorptive surface of the
small intestine. Additionally, biliopancreatic secretions
mix with the food in the distal ileum, further reducing
food digestion and absorption.21,22 These procedures are
however no longer performed due to their high rates of
complications.
Restrictive bariatric surgery procedures such as sleeve
gastrectomy (SG) (Figure 1C), vertical banded gastrectomy (VBG) (Figure 1D) and adjustable gastric banding
(AGB) (Figure 1E) act by reducing the gastric volume,
therefore inducing early satiety with subsequent weight
loss.21,23 In addition to gastric restriction, SG also acts by
reducing levels of ghrelin. This is an orexigenic hormone
mainly produced by ‘A’ cells in the gastric fundus, part
of the stomach that is normally resected in SG. Further,
SG also reduces the duodenal food transit time, minimising the duration of contact between food and the
duodenal mucosa.24 Unlike malabsorptive procedures,
continuity of the GI anatomy is maintained. In VBG, a
window (via perforation of both walls) is made close
to the lesser curvature. A stapler is then inserted into
this window up to the angle of His. This creates a small
vertical pouch, with its outlet into the rest of the stomach
being banded using a polypropylene collar.5,25 AGB is the
least invasive and involves placement of an adjustable
silicon band in the upper part of the stomach, therefore
creating a small upper and larger lower pouch, with
the reduced size of the channel between the two gastric
pouches.25 Both AGB and VBG have lost favour due to
a myriad of complications including, but not limited to,
pouch enlargement, band slip and erosion, pouch ulcer
and reflux esophagitis.26,27 SG involves resection of the
majority portion of the greater curvature of the stomach,
leaving behind a narrow tube of about 60 to 80 ml in
volume. This procedure was used in morbidly obese
patients prior to a definitive bariatric surgery procedure
due to its rapid and substantial weight loss.5 Currently,
it is performed as a definitive procedure.
Hybrid bariatric surgery procedures include biliopancreatic diversion (BPD) (Figure 1F) and Roux-en-Y
Vol 26 No 1 May 2018

gastric bypass (RYGB) (Figure 1G). They incorporate
both aspects of gastric volume restriction and intestinal
malabsorption. In RYGB, a small gastric pouch (10%
of total gastric volume) is created. The jejunum is transected approximately 50 to 75 cm from the ligament of
Treitz, with the distal portion being anastomosed to
the gastric pouch via a gastro-jejunostomy (GJ). The
proximal part is then anastomosed to the jejunum (via
a jejuno-jejunostomy, JJ), 75 to 100 cm from the GJ. This
re-arrangement of GI results in the formation of an alimentary limb (portion of the small intestine from the GJ
to the JJ), a bilio-pancreatic limb (from the pylorus to the
JJ) and a common channel (from the JJ to ileo-cecal valve)
in a Y-shaped fashion, hence the term RYGB.7,28 BPD is a
modification of the JIB. In addition to the JIB described
above, a subtotal gastrectomy with a GJ and closure of
the duodenal stump is performed.25 The larger gastric
pouch, removal of the pylorus, longer bilio-pancreatic
limb and a shorter common channel distinguishes BPD
from RYBP.4,25
The four most commonly performed bariatric surgery
procedures however are SG, RYGB, AGB and BPD in
descending order.29 Remission of T2DM in restrictive
procedures (SG and AGB) have been demonstrated to
Figure 1: Illustration of the various bariatric surgical
procedures.

Legend: A- Jejuno-colic bypass (JCB), B- Jejuno-ileal
bypass (JIB), C- Sleeve gastrectomy (SG), D- Vertical
banded gastroplasty (VBG), E- Adjustable gastric banding
(AGB), F- Biliopancreatic diversion (BPD), G- Roux-en-Y
gastric bypass (RYGB).
African Journal of Diabetes Medicine 5
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be slow and essentially weight loss-dependent9. Hence,
the mechanisms for early T2DM remission in this paper
are discussed on the basis of anatomical rearrangements
of the GI performed in RYGB and BPD.

Evidence for type 2 diabetes remission

A large body on evidence of T2DM remission following bariatric surgery exists. In his meta-analysis of
136 studies including 22,094 patients, Buchwald et al.
reported a 76.8% overall T2DM remission rate of with
BPD and RYGB having 98.9% and 83.7% remission
rates respectively12. Chang et al., in a meta-analysis of
164 articles including 161,756 patients reported T2DM
remission rates of 92% and 86% for randomised clinical
trials and observational studies respectively.30 Several
randomised clinical trials have also demonstrated the
superiority of T2DM remission over pharmacological
therapy.31,32 Durability of the remission has also been
demonstrated in several studies. For instance, Pories
et al.,33 in a 14-year follow-up of 608 patients who had
undergone gastric bypass surgery reported a remission
rate of 83%. Similarly, Scopinaro et al.,34 reported a 97%
remission rate in a 10-year follow up of 312 patients who
had undergone RYGB. The rapidity of the remission is
well demonstrated by Pories et al.,35 who reported a 100%
T2DM remission rate 10 days post-RYGB in his study of
141 patients. Similarly, Rubino et al.,7 and Laferrère et
al.,36 reported 100% remission rates each 3 weeks and 1
month after the surgery respectively.

Mechanisms of T2DM remission

The anatomical re-arrangements of the GI performed in
RYGB and BPD excludes food from passing through the
proximal gut (duodenum and proximal jejunum), while
expediting food delivery to the distal gut11. Further, in
SG, there is a decrease in the duodeno-jejunal food transit
time.24 Based on these alterations, two hypotheses for
T2DM remission have been postulated: the foregut and
the hindgut hypothesis.9,27
The foregut hypothesis: This hypothesis holds that
T2DM remission is as a result of the exclusion of the
proximal small intestine (duodenum and proximal jejunum) from transit of ingested food. This in turn prevents
production of factors that are responsible for insulin
resistance and T2DM10.
This hypothesis was elegantly demonstrated by Rubino
et al.,11 in his classic experimental study using the rat
model. In the study, diabetic Goto-Kakizaki (GK) rats
underwent either duodenal-jejunal bypass (DJB) surgery
or gastro-jejunostomy (GJ), with sham-operated and nonoperated rats serving as controls. DJB closely resembles
RYGB, save for the preservation of the gastric volume and
anastomosis of the distal jejunum to the pylorus while
GJ involves anastomosis of the pre-pyloric area of the
stomach to the jejunum 10 cm distal to the ligament of
Treitz.11 Both procedures (DJB and GJ) therefore cause
6 African Journal of Diabetes Medicine

expedited delivery of food to the distal gut, with exclusion of the proximal gut from transit of food occurring in
the DJB. Compared to all other groups, DJB-treated GK
rats demonstrated significant improvement in glucose
tolerance (GT) as assessed by an oral glucose tolerance
test (OGTT) performed 10 days after the surgery. GJ however did not result the improvement of GT compared to
sham/non-operated animals. Interestingly, conversion
of GJ to DJB by excluding the duodenum and jejunum
resulted in significant improvement in GT. Conversely,
restoration of duodenal food passage in DJB-treated rats
resulted in worsening of GT. Other than DJB, introduction
of a duodenal-jejunal endoluminal sleeve also prevents
contact between the ingested food and the mucosa. In
their study, Aguirre et al.,38 demonstrated that the endoluminal sleeve-treated rats experience higher weight
loss and normalisation of blood glucose levels compared
to sham operated animals.
These findings by Rubino et al.,11 and Aguirre et al.,38
are supported by clinical studies involving patients
undergoing Bilroth GI reconstruction following subtotal gastrectomy for gastric cancer or intractable ulcers.
Similar to RYGB and BPD, Bilroth II (BII) reconstruction
involves diversion of food away from the proximal small
intestine, while Bilroth I (BI) restores the anatomical
continuity of the GI tract.39,40 Kwon et al.,41 in a metaanalysis involving 8 studies and 972 patients reported
that patients undergoing BII experienced significant
greater amelioration rates compared to those undergoing BI reconstruction. Similarly, Cohen et al.,39 reported
a case of a patient whose glycaemic control worsened
after a BI reconstruction for drug-refractory peptic ulcer
disease. Significant improvement in glycaemic control
was observed when the BI was converted to a RYGB.
The above findings demonstrate that the exclusion of
the proximal gut plays a crucial role in T2DM resolution. These findings may be explained on the basis of
the close physiological relationship between the GI and
the pancreas via the entero-insular axis, a concept first
described by Unger and Eisentraut in 1969.42 Contact between food (mainly carbohydrates and fat) and intestinal
mucosa normally triggers production of incretins such
as glucose-dependent insulinotropic peptide (GIP) and
glucagon-like peptide (GLP).20 These molecules act on
their receptors located on pancreatic beta cells to stimulate
post-prandial insulin production.43,44 This phenomenon
is referred to as the ‘incretin effect’ and accounts for
the 50 to 60% more insulin produced by oral compared
to intravenous administration of glucose.45 This effect
is however absent or reduced in all T2DM patients.46
The candidate molecule in the foregut hypothesis is
GIP, produced by K cells mainly in the duodenum and
proximal jejunum.17,47 Various authors have tried to
explain the aberrations in the GIP pathway in T2DM.
According to Rubino et al.,7 chronic stimulation of the
proximal gut leads to production of factors that impair
the entero-insular axis. Accordingly, duodeno-jejunal
(DJ) exclusion prevents production of the anti-incretin
Vol 26 No 1 May 2018
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factors, leading to T2DM resolution. These anti-incretin
factors are however yet to be identified. Patriti et al.,20
on the other hand hypothesised that chronic stimulation
of the K cells by food in susceptible individuals leads to
excess GIP production with chronic desensitisation and
downregulation of GIP receptors (GIPR) in the pancreatic
beta cells, hence loss of the incretin effect and glycaemic
control as a consequence. Exclusion of food from DJ
passage, an area with the highest concentration of K
cells therefore leads to a reduction of GIP levels with
upregulation of GIPR and restoration of the incretin
effect. This hypothesis is supported by animal and clinical studies that have demonstrated supra-physiological
levels of GIP in diabetics, which are rapidly restored to
normal following DJ exclusion.7,10,17 Further, DJ exclusion
in non-diabetic individuals result in hyperglycaemia
secondary to decreased GIP and therefore low insulin
production.48 The failure of exogenous GIP analogues to
improve glycaemic control in diabetic patients49 may be
as a result of desensitisation and/or downregulation of
GIP receptors on pancreatic beta cells.
The hindgut hypothesis: In this hypothesis, it is thought
that T2DM resolution is a result of expedited delivery
of nutrients to the distal small intestine (ileum) causing
increased production of molecules such as GLP-1 and
oxyntomodulin.9,11 GLP-1 is an incretin produced by
the ‘L’ cells in the distal ileum and colon.50 Its levels are
markedly decreased in diabetic patients, with a resultant
loss of the incretin effect and derangements in glucose
metabolism. By enhancing rapid delivery of nutrients to
the distal small intestine, surgery results in increased postprandial levels of GLP-110,19,51 This increase occurs as early
as one week after the surgery.19 This molecule not only
stimulates insulin production in response to glucose43,44
but also enhances insulin sensitivity,52 decreases the rate
of gastric emptying53 and inhibits production of glucagon.50 All these mechanisms are thought to contribute
to T2DM remission. Increased post-operative levels of
incretin such as GLP-1 are also supported by observations
that some RYGB patients experience nesidioblastosis, a
condition characterised by episodes of hypoglycemia
due to inappropriate insulin production secondary to
hypertrophy and hyperplasia of pancreatic beta cells.54
These effects of GLP-1 on glucose homeostasis have
largely influenced the development of GLP-1 analogues
such as exanitide and liraglutide which are currently
in use as anti-diabetic medications.55 Oxyntomodulin
is a molecule also produced by L cells and acts as an
agonist at GLP-1 receptors, exerting similar effects as
described above.
Observations that post-operative levels of GLP-1 are also
increased in patients undergoing SG,23 a purely restrictive procedure, however suggests presence of additional
mechanisms of increased GLP-1 other than enhanced
delivery of nutrients to the distal gut. Further, this hypothesis was not supported by the experimental study
by Rubino et al.,11 as GJ, a procedure that enhances rapid
Vol 26 No 1 May 2018

delivery of nutrients to the distal gut did not result in the
improvement in glucose tolerance. He noted that bypass
of the proximal gut alone was necessary, and sufficient to
improve glucose tolerance in the rats.11 More research into
the hindgut hypothesis is therefore warranted.

Conclusions

The gradation of T2DM resolution rates with different
bariatric surgical procedures appears to be a function of
the anatomical re-arrangements of the gastro-intestinal
tract involved.7 For instance, higher resolution rates have
been reported in BPD (99%) and RYGB (84%) compared
to restrictive procedures such as SG (47%),12,56,57 depicting the crucial role of the surgical manipulations of the
intestine. A proper understanding of the anatomical
distribution of neuro-endocrine cells of the GI tract such
as K and L cells in relation to key surgical landmarks
such as the ligament of Treitz is important in enhancing
the efficacy of the various surgical procedures for the
treatment of T2DM.
In conclusion the key anatomical re-arrangements
necessary for the resolution of T2DM include duodenojejunal exclusion (BPD, RYGB), decreased duodenojejunal food transit time (as in SG) and/or expedited
delivery of nutrients to the distal ileum (BPD, RYGB).
These modifications of the gastro-intestinal anatomy
alter the secretion and function of the putative incretins
GLP and GIP, therefore restoring the normal physiology
of the entero-insular axis.
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Childhood obesity protocol: a Nigerian
adaptation
OO Jarrett, AO Oluleye and AM Ogunbode
From time immemorial, protocols and algorithms have
been useful tools designed to help in the clinical management of patients. These charts can be used for evaluation
and diagnosis such as the one designed by World Health
Organization (WHO) for early infant diagnosis of human
immunodeficiency virus (HIV),1 or for therapeutic reasons like the simple colourful chart for the management
of paediatric choking developed by the Resuscitation
Council of the United Kingdom.2 Algorithms are also
helpful in emergencies when life-saving decisions have
to be made quickly. There are algorithms for Paediatric
Basic and Advanced Life Support (PALS)3 and for the
management of diabetic ketoacidosis (DKA), dehydration in gastroenteritis, neonatal jaundice, seizures, burns,
bites and poisoning. In chronic conditions, algorithms
are also important and after a systematic review in
which key questions were used, it was documented that
management pathways helped to improve the outcome
of clinical management in children with chronic cough.4
In communicable diseases such as HIV, gastroenteritis
or malaria, algorithms or protocols are useful. Manak et
al,5 in 2015, carried out a multi-centre study in Nigeria
among 3187 consenting volunteers and used the reference
laboratory algorithm in addition to their own algorithm
for their study on HIV-1/2 rapid test kits. Bassey et al,6
in 2015, also proposed a national HIV testing algorithm
which comprised three serial algorithms with four test
kits as at 2007. Algorithms are simple to use flow charts
that are also employed in the management of Non Communicable Diseases such as diabetes mellitus, hypertension and obesity.
Obesity is an important public health problem associated with risk of complications in childhood and increased
morbidity and mortality throughout adult life.7- 9 It is the
most prevalent nutritional disorder among children and
adolescents in the United States.10 Obesity is not only a
problem of developed countries, but is also becoming
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a potential health problem in developing countries.11-12
Obesity results from imbalance between caloric intake
and expenditure, and there is also considerable evidence
to suggest that weight is a heritable trait.13,14 Hence, the
aetiology of obesity is multifactorial, reflecting the interplay between genetics, environmental influences and
developmental processes.10
Childhood obesity and associated metabolic co-morbidities are a major global health concern.15 Complications of
obesity develop during childhood and adolescence and
persist into adulthood.7,8 In recent times, the number of
cases of type 2 diabetes mellitus(T2DM) in children and
adolescents has paralleled the increase in the worldwide
prevalence of obesity.16 T2DM now represents 8 to 45%
of newly diagnosed cases of diabetes mellitus in children
and adolescents in the US.17 Ninety-five percent (95%) of
these children are overweight and 83% obese according
to the International Obesity task force guidelines.17 Overweight and obesity, which predisposes to a state of insulin
resistance by reducing the post-prandial first-phase insulin
response thus causing diabetes, ultimately, also increases
the occurrence of other complications.16 Immediate comorbidities include hypertension, hyperlipidaemia and
non-alcoholic fatty liver disease.18 Other complications
include cholecystitis, slipped epiphysis, obstructive sleep
apnoea and polycystic ovarian syndrome.19
Evaluation of children or adolescents with obesity begins with review of the growth charts for weight, height
and BMI trajectories, consideration of possible medical
causes of obesity and detailed exploration of family eating, nutritional and activity patterns. A detailed history
helps to discover co-morbid conditions, family history of
obesity or obesity-related disorders; physical examination
may give important pointers to aetiology and laboratory
investigations would eliminate or confirm differential
diagnoses. The evaluation often poses a difficult task to
doctors and other health professionals bearing in mind
the various possible etiologies. In this article we present
a simple to follow Nigerian adaptation of an algorithm
for the management of childhood obesity (see Figure 1).

The algorithm

An algorithm designed for doctors especially Paediatric Endocrinologists helps navigate their evaluation of
children and adolescents with obesity, thereby limiting extensive investigations, streamlining aetiological
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Early onset (<5 years)?

Yes
Likely genetic. Examination for
dysmorphism

Dysmorphic

No
Protracted history,
hyperphagia, positive
family history?

No, short
history

Not dysmorphic
Yes

Obesity syndromes
like Prada Willi,
Turner, Down,
Alstrom, Bardet-Biedl,
Laurence-Moon,
Beckwith Wiederman,
Carpenter

Non-syndromic:
consider gene
mutations, leptin
deficiency or leptin
receptor defect

Examination for
striae, Acanthosis
Nigircans,
abnormal body
proportion,
hypertension, etc
–
Simple obesity,
familial?

KARYOTYPE
GENETIC TESTING

GENETIC TESTING,
SERUM LEPTIN

*Baseline tests: fasting plasma glucose, 2-hour
post prandial, fasting lipid profile, ± insulin levels
Dry, coarse skin, fatigue, cold intolerance,
constipation suggest hypothyroidism
Mood disturbance, acne, striae, acanthosis
nigricans suggest cushing syndrome
Patient’s weight, height & BMI should be charted
on appropriate charts

FASTING
PLASMA
GLUCOSE,
FASTING LIPD
PROFILE
± INSULIN
LEVELS,
THRYOID
FUNCTION
TESTS,
CORTISOL ETC

Obtain parental height & weight where
appropriate

considerations, leading to appropriate treatment and a
better outcome. Many protocols and algorithms have
been designed and published.20-23 However most of these
protocols are quite extensive, heavily detailed and require
in-depth study to understand their implementation. Also,
in a resource-constrained environment where access to
funding to carry out a mirage of investigations are nonexistent, this easy to follow and simple to administer
chart is a welcome development.
The algorithm is applicable on the premise that an appropriate diagnosis of obesity has been made based on
international standards.24 Obesity among children and
10 African Journal of Diabetes Medicine

+

Hx of trauma to central
nervuous system, morning
headaches, vomiting,
visual disturbances,
excessive urination ±
developmental delay

Consider
endocrine:
Cushings,
Type 2
diabetes
mellitus,
thyroid, growth
hormone
deficiency

No

Hypothalamic
obesity

Short stature,
reduced height
velocity, delayed
puberty, delayed
bone age?
Yes

Yes

BRAIN MRI
(FOCUS ON
HYPOTHALAMUS
& PITUITARY)

No
Simple obesity

Consider hypothyroidism, growth
hormone deficiency,
cortisol excess,
pseudohypoparathyroidism

BASELINE TESTS*, THYROID
FUNCTION TESTS (THYROIDSTIMULATING HORMONE,
THYROXINE), GROWTH
HORMONE SECRETION &
FUNCTION TESTS,
PARATHYROID HORMONE

adolescents less than 19 years old is defined by a body
mass index (BMI) above the 95th percentile for age and
sex.20,25,26 The algorithm is not supposed to replace previous protocols but is an add-on. It is a chart that is colourful and simple to follow. It starts with history of onset,
family history of obesity, history of trauma or previous
central nervous system insult and duration of obesity
progression. In terms of examination: interpretation of
anthropometry and presence or absence of dysmorphism
would further differentiate these patients into different
categories. The type of skin changes identified may also
suggest the possible aetiology of the obesity.
Vol 26 No 1 May 2018
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The algorithm helps to limit the list of investigations
required. Not all patients, for instance, will need to have
genetic testing nor will all need a brain Magnetic Resonance Imaging (MRI) scan The algorithm also ensures
that not only are we considering the aetiology of obesity,
but also evaluating for possible complications of obesity
that may be present, hence the inclusion of some baseline
investigations in the chart.

Discussion

In the absence of a clear organic aetiology such as genetic causes, preventing the development of obesity in
childhood and adolescence is more likely to reduce long
term complications than treating obesity in adults.27
Prevention is cost-effective and should begin in early
childhood by instilling healthy patterns of exercise and
diet.28 It is important to identify young children who
are predisposed to obesity and identify interventions
that prevent the development of obesity in this group
of children. This requires the combined effort of parents,
primary care providers, paediatric health care providers
and community/federal level programmes.
Efforts should begin with promotion of exclusive
breastfeeding for 6 months and encouraging mothers
to continue breast feeding for at least a year.29 Weaning
diet at 6 months should consist of cereals, fruits and
vegetables. Parents should avoid giving their children
sugary beverages in the first year of life. For solid foods,
emphasis should be on lean meats, poultry, fish, grains
and vegetables.
Health care providers should chart and monitor weight
and BMI percentiles at any hospital visit as this will help
in early identification of any deviation from normal, thus
enabling intervention before the child becomes obese. Doctors and nurses should also encourage parents to ensure
30 minutes of physical activity per day for each child.
The government can help by ensuring access to more
natural food options such as fruit, vegetables and grains,
and incentivise producers to promote such consumption.
Communities can also mobilise with small group awareness raising over exercise and healthier food options.
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Knowledge of dietary and medical management
of type-2 diabetes in an urban and rural
community of Delta State Nigeria
Agofure O, Efegbere AH, Odje AE

Abstract

The study was designed to assess the knowledge of
dietary and medical management of type-2 diabetes
mellitus (T2DM) in Delta State Nigeria. The study utilised a descriptive cross-sectional design among 20 (10
urban and 10 rural) type-2 diabetes mellitus patients
adopting a qualitative research methods. The result
shows most of the participants were between the ages
of 35-64 years and were diagnosed of the disease <5
years ago. In addition, most of the participants from
both communities were knowledgeable of the signs
and symptoms of the disease. However, participants
from the rural community have some superstitious
belief of the causes of T2DM. Furthermore, despite
the participants demonstrating good knowledge of
the medical and dietary management of the disease;
some of the rural participants use herbs for the management of the disease. Lack of finance and culture
were found to influence the choice of management
of the disease. Therefore more awareness campaign
on the benefits of proper management of the disease
should be carried out in communities nationwide.

Introduction

Type- 2 diabetes mellitus (T2DM) is a long term metabolic
disorder mainly characterised by high blood glucose
and insulin resistance.1 Over the years, the prevalence
has risen and it is becoming an epidemic of the 21st
century.2-3 The prevalence of diabetes in Nigeria differs
between the more modernised urban areas and the more
conservative rural areas. For instance the prevalence of
diabetes has been estimated to be between 0 to 2% of the
population in rural areas but 5 to 10% in urban areas.4-7
The high economic burden and complications associated
with diabetes mellitus can be alleviated if patients have
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proper awareness and knowledge of the disease as well
as its management.2 This study was designed to assess
the knowledge of dietary and medical management of
T2DM in Delta State Nigeria.

Patients and methods

A cross sectional study design was used, undertaken in
Ughelli South Local Government Area of Delta State.
Otu-Jeremi (which is the headquarters of the local government), selected as the urban area of study; while Okwagbe (a rural settlement) was selected as the rural area.
Inclusion criteria included adults both male and female
from age 35 years and above who had been diagnosed
with T2DM and living in the study area.
A sample size of twenty (20) respondents, ten each
from both urban and rural community were purposively
selected from the records department of the General
Hospital in the Local Government Area. An in-depth
interview guide, which was developed by the researcher,
was used in collecting the data. The collected data were
coded and thematically analysed for themes and content.
Ethical clearance was obtained from the Department
of Public and Community Health, Novena University,
Ogume and from the management of the general hospital.

Results
1. Profile of participants

The ranges of age and diabetes duration are shown in
Table 1. There were equal numbers of males and females
in both urban and rural groups. All 10 of the rural group
were married; 6 of the urban group were married, 3 single
and 1 divorced. The level of education was tertiary in
3 urban and 3 rural dwellers, secondary in 5 urban and
4 rural, primary in 1 urban and 1 rural, and none in 1
urban and 2 rural.

2. Awareness of type-2 diabetes

Most participants from the rural community had heard
of diabetes as a disease, and identified the disease mainly
by its signs and symptoms –’I have heard of the sickness.
When someone is urinating frequently and the person is
losing weight’ (Rural participants 1). Furthermore, one
of the participants showed lack of awareness on types
of diabetes – ‘I only know of diabetes but don’t know
whether it has types’ (Rural participants 3). Participants
Vol 26 No 1 May 2018
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from urban community also demonstrated awareness
of the disease, with some even stating their sources of
information of the disease –’Yes I have read about it,
heard it through TV, radio, health education and through
seminars’ (Urban participants 9).

The main complications of type-2 diabetes mellitus highlighted by both participants from the urban and rural
community were delay in wound healing, limb amputation and blurred vision. A few said they do not know
any complications –’Delay wound healing, numbness
of the extremities, blurred vision’ (Urban participants
4). ‘Delay wound healing leading to amputation of the
affected limbs, bad eye sight, and weak erection’ (Rural
participants 8).

going to the hos- Table 1: Age and diabetes duration
pital regularly for of study groups
check-ups and
Variable
Rural
Urban
blood glucose
monitoring –’By
Age
attending clinic
35-44
3
2
regularly for sugar
45-54
4
3
blood test, tak55-64
3
4
ing of prescribed
>64
0
1
drugs’ (Urban participants 8).
Duration
1-3 years
6
7
In addition, most
5-6 years
2
3
of the urban par7-9
years
1
0
ticipants affirmed
>9 years
1
0
that the hospitals
do give them drugs
and some were
able to name the drug and the daily prescription. Only
3 (30%) took herbs to manage their diabetes –’Yes, tab
glibenclamide 5mg twice daily’ (Urban participants
2). ‘Yes, diabinese (chlorpropamide) one daily’ (Urban
participants 8).
For participants in Okwagbe, the rural community,
despite affirming that the hospital gave drugs, all (100%)
still took herbs, which according to one of the participants was due to lack of finance – ‘I take the drugs as
prescribed but if am short of finance, I sometimes take
native medication’ (Rural participants 5). ‘Doctor only
give me drugs initial time such diabinese 1 daily, but now
I rely on my herbs and keep to the diet as I was taught
in the hospital’ (Rural participants 2).
When asked if they took their medication as prescribed;
most in both communities answered in the affirmative.
However, some in the rural community took herbal treatments – ‘I did not take the drugs as prescribed because
I also take some roots alternatively’ (Rural participants
10). ‘I take the drugs as prescribed, there are sometimes
I take native concussions because it helps me’ (Rural
participants 9).
Most participants from both urban and the rural communities affirmed that they believe in the efficacy of the
drug given to them in the hospital – ‘The drugs help if
taken regularly’ (Rural participants 4). ‘I believe that
the anti-diabetic drugs works’ (Urban participants 5).

6. Medical management of type-2 diabetes

7. Dietary management of type-2 diabetes

3. Knowledge of type-2 diabetes

Participants from both communities were able to mention the signs and symptoms of the disease – ‘From my
own experience frequent urination, excessive thirst, the
person losses weight’ (Rural participants 1). ‘When the
person complains of passing urine excessively, excessive
thirst, delay wound healing’ (Urban participants 3).

4. Causes of type-2 diabetes

The understanding of participants from the rural community of the causes of diabetes is a mixture of formal
and superstition. While some believed type-2 diabetes
was caused by taking too much carbohydrate, others
believed it was caused by evil powers, others did not
know the cause –’Too much intake of sweet food and
soft drinks eg coca cola, fanta’ (Rural participants 2).
‘I believe it is affliction from the evil ones. I think it to
be like that because nobody has it in my family’ (Rural
participants 1).
The urban participants demonstrated a better understanding of the causes of type-2 diabetes. While some
believed it to be hereditary, others believed it was due
to insufficient production of insulin, and others did not
know the cause –’Lack or insufficient production of insulin because insulin regulate blood sugar level’ (Urban
Participants 3).

5. Knowledge of complications of type-2
diabetes

The medical management of the disease among the rural
dwellers was a mixture of both orthodox and traditional
alternative medicine –’First of all I was using native
medicine e.g squeeze bitter leave to drink. I also went to
inquire from my ancestors of what am passing through
whether the cause is as a result of violating any laws.
I later go to see doctor at general hospital where I was
given some medication to be taken regularly’ (Rural
participants 3). ‘I use mostly herbs and native concussions’ (Rural participants 2).
Most of the urban participants affirmed to always
Vol 26 No 1 May 2018

Some of the rural and urban participants said they managed their disease by taking less carbohydrate food – ‘I
eat less carbohydrate food’ (Rural participants 7). ‘Those
foods like excess carbohydrate e.g yam, mineral drinks.
I do not take them much’ (Rural participants 1).
When asked if they were aware of foods not advised
for diabetes patients; most from both communities
answered in the affirmative and even listed some local
foods – ‘I was told in the hospital that there are some
food if they are eaten in excess, it makes it worst. For
example yam, garri, sugar bread, jams, sweet potatoes,
minerals’ (Rural participants 7). ‘Doctor said I should
African Journal of Diabetes Medicine 13
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not be taking too much carbohydrate food like yams,
sugar bread, rice, soft drinks etc’ (Urban participants
8). Because of this, most patients restricted their carbohydrate intake – ‘I know that excess carbohydrate food
cause elevation of blood sugar and so I do not take them’
(Urban participants 10). ‘I know that taking too much
carbohydrate food increases the blood sugar level but
at times one is tempted to eat them because the body
system is used to it’ (Rural participants 10). ‘Taking much
carbohydrate worsen type-2 diabetes but I still take them
occasionally and especially when I do not have enough
money’ (Rural participants 9).
When the participants were asked what local foods
type-2 diabetes patients were expected to consume, the
participants listed some as follows – ‘Black plantain,
wheat flour, beans, pepper soup’ (Rural participants 2).
‘Amala, fish, vegetables, beans, water yam, black plantain, cracker biscuit, cray fish etc’ (Rural participants 3).
‘Amala, wheat flour, Beans, fish, black plantain, pepper
soup’ (Urban participants 7). ‘Some of the food that is
used to manage type-2 diabetes are, we were taught to
eat more of black plantain, pepper soup, beans, amala ,
wheat bread, wheat flour, fish etc’ (Urban participants 8).

Discussion

The study shows most respondents were between the
ages of 35 and 64 years, which is a common age for people
with T2DM.8 Furthermore, more respondents from both
the urban and rural community attained secondary school
education and most were married, similar to previous
studies from Iran and Kenya which had a similar age
group, and most patients from both studies were also
married.9-10 In addition, our study showed that most
participants from both communities were diagnosed
with T2DM less than 5 years ago, similar to a previous
study from Nigeria.11
We found that most participants from both communities had awareness of diabetes. This finding is however
different from a study in Nepal which showed lack of
awareness of the disease among their respondents.12
This high awareness can probably be attributed to the
increase in prevalence of diabetes in Nigeria;7 which
has generated a lot of curiosity about the disease. This
may be because the participants themselves, their family
members, friends and neighbours, may be suffering from
the disease which in turn is helping to create awareness,
especially its signs and symptoms. This, increasing the
rate of diagnosis of T2DM may create more awareness of
the disease, especially in rural areas with limited health
care facilities for the management of chronic disease.13
Despite many participants identifying the disease
as an excess of sugar in the blood, some of the rural
participants still had superstitious beliefs on the causes
of the disease, as some of them said diabetes was due
to ‘affliction from evil ones’. This finding is similar to a
previous study which showed a lack of understanding
of the causes of diabetes.2 Most participants from both
communities were able to list some of the complications
14 African Journal of Diabetes Medicine

of diabetes. This knowledge can probably be attributed
to what the participants have seen others go through, as
some of them affirmed that genetically diabetes runs in
families. This finding is slightly different from a study
in Delhi, India, where the respondents from rural area
demonstrated more knowledge on diabetes complications
than their urban slum counterpart.14
Most of our participants attended follow-up care in the
hospital, and also took their medication as prescribed
by their physician. However, participants from rural
areas often took herbs for the treatment of the disease,
particularly whenever there was lack of funds to buy
drugs. This shows lack of finance is a major influence
in the choice of treatment among diabetes patients. In
addition, most participants were able to mention the
name of oral diabetic drugs prescribed for them at the
hospital, and participants from both communities said
they believed in the efficacy of the prescribed drugs. This
is similar to previous studies in Nigeria and India where
most respondents had knowledge of the drugs prescribed
for them.11,14 Both the urban and rural participants in our
study demonstrated knowledge on the risk of taking
excess carbohydrate meals and the types of local food
they are expected to consume. This finding is similar to
previous studies in Nigeria.11,15-17 This knowledge demonstrated by the participants is very important because
it will help with maintaining good glycaemic control,
thus reducing their chances of acquiring diabetes-related
complications in the future.
In conclusion, our study found awareness and knowledge of T2DM to be good, but there was a knowledge gap
on the causes of the disease among the rural participants,
some of whom consumed herbs in the treatment of the
disease often due to lack of finance to buy prescribed
pharmaceutical drugs. Therefore, there should be more
awareness campaigns with detailed education about
diabetes and how it can be managed and prevented.
Furthermore, a government organised drug insurance
scheme to subsidise diabetes drugs would be very helpful, and may contribute to reduced future morbidity and
mortality.
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Diabetic peripheral neuropathy and its risk
factors in a Nigerian population with type 2
diabetes mellitus
F Salawu, L Shadrach, T Adenle, O Martins, D Bukbuk

Abstract

Diabetic peripheral neuropathy (DPN) is a common
complication of diabetes, which increases diabetesrelated morbidity and mortality. Vibration perception
threshold is considered a gold standard for diagnosis
of DPN. However, the data are sparse using vibration
perception threshold (VPT) to assess the frequency of
diabetic peripheral neuropathy in Nigeria. Hence, this
cross-sectional study investigated the prevalence and
associated risk factors of DPN in patients with type 2
diabetes (T2DM) in Nigeria. We used a vibrometer to
assess VPT in both feet of 250 adults with T2DM. A
vibration threshold greater than 15 Volts in one or both
feet was used to diagnose neuropathy. All participants
underwent a standardised questionnaire about diabetes
duration, height and weight and history of hypertension. Blood pressure was measured and fasting glucose,
glycosylated hemoglobin, and fasting lipids were determined. We examined the independent association
between DPN and these factors. There were 82 (33%)
males and 168 (67%) females. The mean age was 48 +
12 years and mean duration of diabetes mellitus was 14
+ 12 years. Overall 86.8% (n= 217) of the patients with
T2DM were classified as having neuropathy; while
40 (16%), 37 (15%) and 140 (56%) had mild, moderate
and severe neuropathy respectively. Neuropathy was
significantly associated with age, diabetes duration,
systolic blood pressure and diastolic blood pressure.
We conclude that there is a high prevalence of peripheral neuropathy in Nigerians already diagnosed with
T2DM who are on oral antidiabetic agents, and those
patients were far more likely to have complications or comorbidities. The proper management of DPN deserves
attention from clinicians to ensure better management
of diabetes in Nigeria.
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Introduction

Diabetes mellitus is a common metabolic disorder,
and is known for its peripheral complications such as
neuropathy and retinopathy. It has become one of the
largest global health-care problem of the 21st century.
Diabetic polyneuropathy (DPN) is the most prevalent
complication of diabetes mellitus, affecting over 50% of
individuals diagnosed with type 1 or type 2 DM (T2DM).
1 DPN affects up to 50% of patients with T2DM in their
lifetimes, resulting in a considerable reduction of quality
of life. 2 Enhanced glucose control can prevent or retarad
DPN intype 1 diabetes (T1DM), though advantages are
less clear in T2DM, and factors other than glycaemia may
be important.3- 5 T2DM affects more than 400 million
people around the world. In 2040, there will be more
than 640 million people with diabetes worldwide. 6 The
prevalence of T2DM is expected to double within the
next 20 years, due to the increase in age, obesity and the
number of ethnic groups of high risk in the population,
7 with significant increases in cardiovascular disease, 8
end-stage renal disease, 9 retinopathy and neuropathy.
DPN is the most common diabetic complication. 10-14
and is a leading cause of disability due to foot ulceration
and amputation, gait disturbance and fall-related injury.
Approximately one-fifth to a third of patients with DPN
suffer from neuropathic pain, 13-16 and it significantly
lowers quality of life and substantially increases health
costs associated with diabetes. 2 Despite the different
pathophysiology underlying type 1 and type 2 diabetes, there has been a longstanding assumption that the
mechanism leading to DPN is shared. T2DM has a slightly
lower lifetime incidence of neuropathy compared with
T1DM. 17 Whereas treating hyperglycemia in type 1 DM
can significantly reduce the incidence of neuropathy by
up to 60% to 70%, 18, 19 glucose control in T2DM has
only a marginal 5% to 7% reduction in the development
of neuropathy. 20, 21 Also, over 40% of patients with diabetes develop neuropathy despite good glucose control,
suggesting that other factors are driving nerve injury. 22
T2DM is inseparably linked to the obesity epidemic;
about 90% of diabetic risk is attributably linked to excess
weight. 23 The longstanding notion that DPN occurs
after longstanding hyperglycemia has been replaced
by the observation that even those with good glycaemic
control (HbA1c of less than 5.4%) are at risk. 24 Studies
have implicated cardiovascular risk factors, including
Vol 26 No 1 May 2018
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Table 1 Characteristics of study population (n = 250)
Variable

Mean ± SD

Age (yr.)
Sex (M/F)
Diabetes duration (yrs.)
Body mass index (Kg/m2)
Waist circumference (cm)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Fasting blood glucose (mmol/l)
HbA1c (%)
Total cholesterol (mmol/l))
LDL cholesterol (mmol/l))
HDL cholesterol (mmol/l))
Triglyceride (mmol/l))
Smokers (%)
Hypertensive (%)
Hyperlipidemia (%)
Right foot (volts)
Left foot (volts)

50 ± 12
82(33)/168(67)
13 ± 5
27.2 ± 2.7
89 ± 8
139 ± 14
87 ± 11
7.8 ± 1.7
8.1 ± 1.2
4.9 ± 0.7
2.9 ± 0.6
1.1 ± 0.2
3.1 ± 1.0
44 (18%)
124 (50%)
79 (32%)
27.78 ± 11.74
28.25 ± 11.58

obesity, 25 hypertriglyceridemia, hypercholesterolemia,
hypertension and cigarette smoking, in the pathogenesis
of DPN. 26 In a seemingly paradoxical relationship,
both poor glucose control and rapid treatment of hyperglycaemia can be associated with an increased risk
of neuropathy. The diagnosis of DPN is most often made
on clinical grounds with a suggestive clinical history and
neurologic examination. Peripheral neuropathy can be
demonstrated by a variety of bedside clinical techniques,
including the 10 g monofilament to assess sensation on
the sole of the feet, tendon hammer for assessment of
ankle jerk reflexes, and the assessment of vibration sense
using a tuning fork or a vibrometer. Vibration perception
threshold (VPT) is considered as a gold standard for the
diagnosis of DPN. However, the data are sparse using
VPT to assess frequency of DPN in Nigeria. This crosssectional study investigated the prevalence and clinical
characteristics of diabetic peripheral neuropathy using
a vibrometer in adults with T2DM treated at hospital in
northeast Nigeria.

Methods

The study was approved by the Health Research Ethics Committee of Federal Medical Centre Yola. Each
patient provided written informed consent according
to institutional guidelines. Two hundred and fifty adult
T2DM patients on treatment were recruited from the general outpatient clinics and Endocrinology Diabetes and
Metabolic (EDM) clinic of Federal Medical Centre Yola,
Nigeria. The study was conducted between November
2017 and January 2018. Inclusion criteria included black
Nigerian Africans of 18 years or above with a clinically
confirmed diagnosis of T2DM based on the criteria of
the American Diabetes Association and receiving any
form of treatment for diabetes. We excluded patients
with T1DM, gestational diabetes, patients with other
Vol 26 No 1 May 2018

causes of peripheral polyneuropathy. In a standardized
questionnaire data was recorded on diabetes duration,
waist circumference, height and weight and history of
hypertension and smoking. All participants had fasting
blood glucose, glycated hemoglobin (HbA1c), fasting
triglycerides and cholesterol determined. Body Mass
Index (BMI) was calculated as weight divided by height
square. Blood pressure of the participants was measured
at the time of recruitment in the sitting position in the
right arm to the nearest 2 mmHg with a mercury sphygmomanometer. Hypertension was defined as an average
systolic blood pressure of > 140 mmHg or diastolic blood
pressure > 90 mmHg or self-reported use of blood pressure lowering drugs. Hyperlipidaemia was defined as
either a cholesterol level >5.2 mmol/l, triglycerides (TG)
>3.9 mmol/l, low-density lipoprotein (LDL) cholesterol
>3.4 mmol/l, or high-density lipoprotein (HDL) cholesterol <1.04 mmol/l.
A vibrometer (Diabetik Foot Care Pvt Limited, India)
was used to determine the vibration perception threshold in both feet for each study participant. The study
participants were asked to remove their shoes, socks or
stockings and lie in a supine position. Testing was done
in an air conditioned room at 22 to 24o C. The participants were supine throughout the testing procedure and
could not see the biothesiometer controls. The probe was
held at 90o to the skin with constant pressure. A trial
run with the biothesiometer was initially conducted at
a site (palm) other than the soles of the feet in order to
demonstrate to the participant the expected sensation.
The methods of limits were applied whereby the voltage
was slowly increased from 0 volt at a rate of 1 Volt/sec to
each limb consecutively. VPT was the recorded voltage
at the moment the participant indicated he or she first
felt the vibration. The average of vibration perception
and the vibration disappearance threshold was taken as
the vibration threshold. A value below 15 volts indicated
no neuropathy (normal study), between 16 and 20 volts
indicated mild loss of vibration perception, between
21 and 25 Volts indicated moderate loss of vibratory
perception and above 25 Volts indicated severe loss of
vibratory perception.
We used the software package SPSS for Windows version 14 (SPSS Inc., Chicago, IL, USA) for all statistical
analyses. Data are presented as the mean with standard
deviation (SD)) and numbers or frequency with percentages. Logistic regression analysis was used to determine
the independent predictors of peripheral neuropathy
while Pearson’s correlation was used to determine the
relationship between the various quantitative variables
and VPT readings. In these analyses, a value of p < 0.05
was considered significant.

Results

There were 82 (4%) males and 168 (68%) females in
the study population. Table 1 shows the demographic
and metabolic characteristics of the participants of the
study. One hundred and ninety-nine (80%) had tertiary
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cording greater than 25 Volts was
used by these investigators. The
use of VPT for the diagnosis of
Correlation
neuropathy has been well valico-efficient (r) F
Variable
p-value
dated by clinical studies with a
sensitivity and specificity of 80%
0.258
Age vs VPT (left foot)
17.76
0.000
and 98% respectively. 30 This
0.258
Age vs VPT (right foot)
17.69
0.000
0.279
Diabetes duration vs VPT (left foot)
20.90
0.000
has been further supported by a
0.264
Diabetes duration vs VPT (right foot)
18.62
0.000
large epidemiological prospec0.004
Waist circumference vs VPT (left foot)
0.004
0.95
tive study reporting a VPT of
Waist circumference vs VPT (right foot) 0.047
0.55
0.47
greater than 25 Volts had a sensi0.001
Total cholesterol vs VPT (left foot)
0.00
0.98
tivity of 83%, specificity of 63%,
0.007
Total cholesterol vs VPT (right foot)
0.12
0.91
positive likelihood ratio of 2.2
0.006
Triglyceride vs VPT (left foot)
0.008
0.93
(95% CI, 1.8-2.5), a negative likeli0.015
Triglyceride vs VPT (right foot)
0.053
0.82
hood ratio of 0.27 (95% CI, 0.140.010
BMI vs VPT (left foot)
0.026
0.87
0.002
0.48) for predicting a foot ulcerBMI vs VPT (right foot)
0.001
0.97
0.145
SBP vs VPT (left foot)
5.343
0.022
ation over 4 years. Jayaprakash
0.154
SBP vs VPT (right foot)
6.018
0.015
and colleagues 32 reported a
0.137
DBP vs VPT (left foot)
4.743
0.030
prevalence of peripheral neu0.143
DBP vs VPT (right foot)
5.154
0.024
ropathy of 35% with VPT among
0.009
FBS vs VPT (left foot)
0.019
0.891
1044 patients with diabetes in In0.081
FBS vs VPT (right foot)
1.656
0.199
dia. Albeit, these authors used a
0.039
HbA1c vs VPT (left foot)
0.387
0.534
VPT greater or equal to 25 Volts as
0.045
HbA1c vs VPT (right foot)
0.511
0.475
cut-off for the diagnosis of neuropathy. Bansal et al 33 reported
Note: VPT = vibration perception threshold; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; FBG a prevalence of 29% among
1637 with known diabetes and
= fasting blood glucose.
369 newly diagnosed diabetes
mellitus. A higher prevalence of
education, while 150 (64%) resided in urban settlement. 34% was observed in known diabetes compared with
Peripheral neuropathy was present in 217 (87%) of the 9% newly diagnosed diabetics. They reported a prevastudy population; 40 (16%) were classified as mild neu- lence of 8%, 15% and 7% as mild, moderate and severe
ropathy, 37(15%) as moderate and 140 (56%) had severe neuropathies respectively.
neuropathy. Females had a higher prevalence of DPN
The estimates of DPN prevalence vary widely from
than males – (72[33%] and 145[67%] respectively. The age 10% to 78% in different populations. 34, 35 This could
of the patients, diabetes duration, systolic blood pressure be attributed to different types of diabetes, i.e., type 1
and diastolic blood pressure were statistically significant and 2, genetic predisposition, age at onset of diabetes,
factors in the development of DPN. No statistically sig- methodological differences, sample selection and difnificant difference was found between smoking history, ferent diagnostic criteria used. The present study used
body mass index, waist circumference, total cholesterol, VPT greater than 15 Volts as standard for diagnosing
triglyceride, glycated hemoglobin and presence of dia- neuropathy in accordance with the guidelines for the
betic peripheral neuropathy (Table 2).
vibrometer we used (Diabetic Foot Care India, PVT). Most
of our study population (n = 140) had severe neuropathy,
which is similar to the findings by Bansal and colleagues
Discussion
The findings of this study indicate our population of 33 where most of their study subjects had moderate and
black Nigerian T2DM patients hitherto on oral antidia- severe neuropathy. This group of patients are at a greater
betic drugs had a high prevalence of diabetic peripheral risk of foot ulcers and amputation in future.
This present study found a significant positive linear
neuropathy. This is in agreement with a previous report
from northcentral Nigeria with similar experimental trend between age of patient, diabetes duration, systolic
deign. Uwakwe et al 27 reported a prevalence of 75% blood pressure and diastolic blood pressure and the odds
among 100 adults with T2DM in Jos, Nigeria. However, of developing DPN. Bansal and colleagues 33 reported
Ugoya et al 28 also reported a prevalence of 75% among increasing age, longer duration of diabetes, dyslipidaeNigerians with T2DM using the Michigan Neuropathy mia and presence of other microvascular complications
Screening Instrument which involved the use of tuning to be significantly associated with DPN. Neuropathy
fork, Semmes-Weinstein monofilament as well as Achil- was evidently related to diabetes duration and HbA1c
les tendon reflex. Phulpoto and colleagues 29 reported a from previous studies that showed that chronic exposure
prevalence of 35% using VPT among 1044 patients with to hyperglycaemia is a key factor in the development
both T1DM and T2DM in Pakistan. However, a VPT re- of neuropathy. 33, 41 In our T2DM patient population
Table 2: Predictors or Determinants of left foot and right foot VPT readings
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determinants of peripheral neuropathy differed with
regards to glycated haemoglobin, dyslipidaemia, body
mass index and waist circumference. Many studies have
shown age as risk factor 34, 35, 37, 39, 40, 42-44 whereas
few studies have shown no association. 45 Sex-specific
predispositions to DPN has been observed with female
preponderance in a study by Katulanda et al, 46 with
males being at higher risk in the Diabetes Control and
Complications Trial. 47
Our data revealed that a huge percentage of black
Nigerians with T2DM had severe neuropathy, and this
is alarming in view of the colossal proportion of limb
amputation among Nigerians with poorly controlled
diabetes with complications. Overall, our patients had
higher than normal fasting blood glucose and glycated
haemoglobin (Table 1) in spite of being on oral antidiabetic
drugs. The relatively large sample size, multiethnic composition of the cohort and use of a non-invasive, simple
and validated instrument to assess DPN are among the
strengths of our study. This hospital based study to assess the burden of DPN in an ethnically diverse cohort of
black Nigerians with T2DM is first in northeast Nigeria.
The alarmingly high rates of DPN, coupled with poor
glycaemic control, systolic and diastolic blood pressure,
in this cohort reinforces the need for clinicians improving
care for T2DM patients, and to be vigilant in screening
for DPN, as symptoms may not be present. Our findings
have several clinical implications for DPN prevention in
patients with T2DM, and suggests that clinicians should
pursue not only achieving the glycaemic target but also
stability of glycaemic control.
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Health service utilisation and attitude of
healthcare providers towards women suffering
from diabetes mellitus in Kiambu County, Kenya
L W Mwaura, S Wandibba, C O Olungah

Abstract

A field study was undertaken in rural Kenya with two
public health facilities as the research sites. The purpose
of the study was to explore utilisation of formal health
services and the attitude of health care providers towards women suffering from type 2 diabetes mellitus
(T2DM). The study elements comprised a sample of 200
women. A structured questionnaire was administered;
key informant interviews and focus group discussions
were held to evaluate health service use and the attitude
of health providers. The age of the respondents ranged
from 18 to 85 years. The variety of biomedical services
provided showed that 99% of the respondents had blood
sucrose measurement done routinely; 96% had their
blood pressure (BP) measurements taken; and almost
a similar number (96%) had their weight measured
during clinic attendance. Over three-quarters (79%) of
the respondents stated that getting drug prescriptions
was a service offered at the Diabetes Clinic; 50% had
their height measurements taken routinely; and 3.5%
had eye examination done. A small proportion (2.5%)
of the respondents cited laboratory investigations as
another service offered. In the course of health service
utilisation, nearly three-quarters (72%) of respondents
perceived the health providers’ attitude to be fair; 26%
viewed the health providers as having a good attitude,
but only 0.5% rated the health providers’ attitude as
excellent. Dissatisfaction with health services was also
reported in this study. Negative attitude of health care
providers was mentioned by 12% of respondents as
one of the reasons for their discontent with the available health services. We conclude that staff attitudes
and clinic facilities offered may affect health-seeking
behaviour and choice of health care facility.
Lydia W. Mwaura, Researcher, Kenya Medical Research
Institute, Kenya; Simiyu Wandibba,Professor, Institute
of Anthropology, Gender & African Studies, University of
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Introduction

Diabetes mellitus, a chronic non-communicable disease, is
attributed to disordered carbohydrate metabolism and its
utilisation emanating from absolute or relative deficiency
of insulin,1,2 giving rise to increased glucose in the blood
and tissues. This situation necessitates use of health care
services as part of essential and continual medical care.
Such care is important in the prevention and reduction of
the risk of short-and long-term complications.2,3 Health
outcomes can also be influenced by the attitude of health
care providers, who can either enhance or interfere with
opportunities to access health care.
In some resource-scarce countries such as Kenya,
women, (particularly those residing in rural areas) still
experience a disproportionate burden of disease due to
factors related to availability, acceptability, and quality of
care.4,5 Quality of care can be influenced by the attitude
of health care providers in the course of a range of interactions with consumers of health care. The aim of this
study was to investigate the utilisation of formal health
services and attitude of health care providers towards
women suffering from type 2 diabetes mellitus (T2DM)
in a part of rural Kenya.

Patients and methods

This study was conducted in two Diabetes Clinics in
two public health facilities in central Kenya. It was a
cross-sectional and descriptive study involving 200
women with T2DM. The respondents were aged 18 to 85
years. Ethical approval was obtained from the Kenyatta
National Hospital/University of Nairobi Ethical Review
Committee. Informed consent was obtained from the
participants who met the criteria for inclusion. The study
elements excluded from the study those outside the
selected age range, and those who voluntarily declined
to give consent to participate. Both quantitative and
qualitative methods of data collection were employed,
which enabled exploration of the phenomena under
study from different perspectives.
A questionnaire, which was piloted by the researcher
and a research assistant in a Diabetes Clinic in a neighbouring public health facility, was used in the survey. It
contained sections on background information, sociodemographic information, information on morbidity, preAfrican Journal of Diabetes Medicine 21
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disposing factors to utilisation of health care, constraints
associated with utilisation of health care and satisfaction/
acceptability of health care of the respondents.
Key informant interviews generated data on availability, barriers and enhancing factors influencing use
of the health services. Focus group discussions, yielded
data on disease burden, health-seeking behaviour and
biomedical treatment approaches.
The data generated in the survey was analysed using
the Statistical Package for the Social Sciences (SPSS) programme Version 21.0. Data obtained from key informant
interviews and focus group discussions were analysed
through content analysis.
Other parameters of interest included blood glucose
screening, blood pressure (BP), weight and height measurements, drug prescriptions, eye examination and
laboratory investigations. The attitude of health providers
was evaluated according to the level of satisfaction or
acceptability of health care services to the respondents.

Results

A total of 200 respondents were recruited. The range of
health services provided at the clinic showed that 99%
of the respondents had blood sugar glucose measurement done routinely, while 96% had BP measurement,
with almost a similar number (95%) having their weight
measured during clinic attendance. Over three quarters
(79%) of respondents stated that getting drug prescriptions was a service offered at the clinic, 50% had their
height measurements taken routinely, and 3.5% had eye
examination done. A small proportion (2.5%) of respondents cited laboratory investigations as another service
offered (see Table 1).
Perceptions of attitude of service providers by respondents: Attitudes of health providers were considered
important in this study because it is an indicator, among
others, of the quality of formal health care services. Nearly
three-quarters (72%) of respondents perceived health
providers’ attitude to be fair; about one-quarter (26%)
viewed the health providers as having a good attitude;
while only 0.5% rated the health providers’ attitude as
excellent. Direct observation revealed that some health
providers were gentle with the patients, denoting a rating
of good, while others had an average rating.
Causes of dissatisfaction with available health services.
Dissatisfaction with health care provided in formal health
care facilities can affect clinic attendance, leading to delay
in seeking treatment. Study findings (Table 2) indicate
various reasons for discontent with the health services
obtained at the health facilities of the respondent’s choice.
Over one-third (36%) stated that lack of prescribed drugs
contributed to dissatisfaction. Twenty-eight per cent
(28%) said that high fees charged for services was the
reason for unacceptable services; 26% mentioned long
queues at various service points; 12% cited poor attitude
22 African Journal of Diabetes Medicine

Table 1: Types of services given at the Diabetes Clinic
Service

Frequency (%)

Blood sugar screening
Blood pressure measurement
Weight measurement
Height measurement
Drug prescription
Eye check-up
Laboratory services
*Others

199 (99.5%)
192 (96.0%)
191 (95.5%)
100 (50.0%)
158 (79.0%
7 (3.5%)
5 (2.5%)
21 (10.5%)

*Others included nutrition advice.
Table 2: Dissatisfaction with health services
Reasons

Frequency (%)

High cost of services
Long queues
Unavailability of drugs
Negative attitude of staff
Unavailability of services
*Others

56 (28.0%)
52 (26.0%)
73 (36.5%
25 (12.5%
3 (1.5%)
7 (3.5%)

*Others included: missing files, doctor sometimes reporting
late to the clinic, laboratory personnel sometimes reporting
late to the laboratory.

of health providers; while unavailability of health services
accounted for 1.5% of the reasons for dissatisfaction with
the health services by the respondents.

Discussion

This study was undertaken to investigate the utilisation
of health services and the attitude of health care providers
towards women suffering from T2DM in a rural setting.
The results reveal that health care factors, including the
attitude of health care providers, can influence the use
of formal health care services. In resource-constrained
countries such as Kenya, public health facilities are inadequate, and often experience shortage of staff and medical
supplies including drugs. They are often overcrowded,
affecting those who are unable to afford care in private
facilities such as women in rural settings.6 The majority
of the women in this study used public/government
health facilities and various factors were attributed to
the choice of different health facilities.
Results revealed that the respondents sometimes spent
six hours waiting for services particularly when many
patients reported to the clinic almost at the same time.
Long waiting time can influence frequency of clinic attendance.7 On the other hand, long waiting time at the
health facility for women in rural areas in particular
means loss of income.8 This is attributed to the seasonal nature of income from subsistence farming, and
so women consider waiting time at the health facility a
cost due to loss of income. It is also a cost of time lost
Vol 26 No 1 May 2018
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since household chores, which are primarily duties and
responsibilities of women, are not attended to.9 Waiting
time is one of the indicators of the quality of care provided
at a health facility.7
Quality of care can also be influenced by the attitude of
health care providers. The research results indicate that
slightly more than one quarter (26%) of the respondents
indicated that the attitude of the health providers was
good, while 72% of them perceived the attitude to be fair.
This rating was linked to the way the health providers
interacted with the respondents and the respondents’
perceptions about the type of health care that was provided. According to the respondents, the client-nurse
relationship and doctor-client relationship as well as
the availability of the doctor and nurse at the clinic were
rated as good. Such a rating was given because whenever
some of the respondents attended the clinic and they
asked questions related to their health status, the health
providers gave answers that satisfied the respondents.
Satisfaction derived by patients when health providers
take time to answer questions of concern is important
in allaying feelings of anxiety and uncertainty that accompany sickness.10
While 20% of the respondents in this study reported
that they were satisfied with the health services that they
got from the health care facilities, 79% expressed dissatisfaction, which was related to, inter alia, unavailability
of drugs, high cost of treatment, long queues, waiting
time, and the negative attitude of some members of staff.
Negative attitude of staff has previously been reported
in rural Kenya,11 a factor that creates and perpetuates
low level of trust between the community and the health
care providers.
In our study, an unfriendly environment and poor
verbal communication between some health providers
and the respondents caused some who lived a walking
distance from the public health facility to seek health
services at distant facilities where they considered treatment by the health providers to be acceptable. The respondents, therefore, by-passed proximate health facilities
and travelled farther away to seek what they perceived
to be user-friendly health services. Such by-passing
health facilities is not unique to the study setting where
we conducted our research. According to a study in Sri
Lanka on patients’ choice of health facility,12 providing
lower quality health services at a nearby health facility
will cause patients to seek health care at far away facilities. One of the reasons for this health-seeking behaviour
is that patients have a choice to seek health care from
health facilities proximate to them or those that are far
if quality health services are provided.
In conclusion, our research revealed that client perceptions of health providers’ attitude to work and quality of
health care can influence health-seeking behaviour. These
health facility features can also contribute to various factors that determine health care utilisation, particularly
for persons with long-standing medical conditions such
as women suffering from diabetes.
Vol 26 No 1 May 2018
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Pulmonary function abnormalities and Type 2
Diabetes Mellitus – a cross-sectional study
S Philip, A Basheer, K Thomas, R Kandasamy, K H Kisku

Abstract

Despite rich microvascular networks in the lungs,
studies are inconsistent regarding an association
between diabetes and pulmonary function abnormality. A cross sectional study was conducted among 90
diabetic patients and an equal number of age and
gender matched non-diabetic adults. Prevalence of
pulmonary function test (PFT) abnormalities was
estimated in both groups. Logistic regression was
used to determine independent associations between
diabetes and its complications considering other risk
factors for altered lung function. PFT were abnormal
in 71 (79%) (95% CI= 69.0 – 86.0) of 90 diabetic and 52
(58%) of non-diabetic patients (p=0.02). There were 42
(47%) diabetic adults with a restrictive pattern (95%
CI= 36.0-57.4) while 29 (32%) had an obstructive pattern (95% CI= 22.9-43.0). Presence of diabetes, age,
female sex, glycosylated hemoglobin and body mass
index (BMI) were associated with abnormal PFT in univariate analysis, while only age, female sex and BMI
had significant associations on multivariate analysis.
To conclude, there was no independent association
between diabetes status and abnormal lung function.
Increasing age, higher BMI and female sex were independent risk factors for pulmonary dysfunction.

Introduction

About 7% of Indian adults suffer from type 2 diabetes
(T2DM), making India a country with more diabetic patients than any other on the globe. It is well established
that poor glycaemic control leads to microvascular and
macrovascular complications. Although the functional
disturbances that ensue from pathophysiologic alterations in the microvasculature has been extensively studied in the kidneys, retina and nerves, the effect of diabetes
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on the lung, another organ with a rich microvascular
network has not been investigated with much interest.
Some studies have suggested that pulmonary function
is compromised significantly in persons with T2DM,1,2
however an independent association between diabetes
and lung function abnormalities has not been revealed
convincingly. Therefore, we aimed to determine the association of pulmonary function with diabetes and the
correlation of pulmonary function abnormalities with
microvascular complications.

Patients and methods

This was a cross sectional comparative study carried
out in a tertiary care teaching hospital in Pondicherry,
India. The study was conducted between December
2014 and April 2016. Eligible participants included 90
adults below 60 years of age with T2DM attending the
outpatient clinics or admitted to the wards during the
study period, and an equal number of non-diabetic
adults matched for age and gender who served as the
comparative controls. Persons with chronic lung diseases like asthma, chronic bronchitis and bronchiectasis,
restrictive airway conditions like scoliosis, pulmonary
tumours and respiratory infection (upper and lower
respiratory tract infection), active tuberculosis, occupational lung diseases, type 1 diabetes, glomerular
filtration rate< 60 ml/minute, pregnant women and
smokers were excluded from the study.
The diabetic subjects underwent baseline evaluation
for microvascular complications including nephropathy
(using spot albumin to creatinine ratio), retinopathy (using direct ophthalmoscopy by the same ophthalmologist
for all subjects) and neuropathy (defined clinically by
absence of deep tendon reflexes in the legs, diminished
sensation including touch as assessed by cotton wool,
pinprick or pressure sensation, distal vibratory sensation
as assessed by graduated tuning fork of 128 Hz, and joint
position sense). Based on these assessments they were
further subdivided into those patients with microvascular
complication(s) and those without (45 subjects each).
Biochemical investigations included fasting and
post-prandial blood glucose, glycosylated haemoglobin
(HbA1c), fasting lipid profile, blood urea and serum
creatinine. Pulmonary function test was performed by
a trained spirometrist according to American Thoracic
Society (ATS) criteria in all the study subjects using the
Ndd Easyone Pro computerised spirometer. All the subVol 26 No 1 May 2018
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jects were asked to sit in an upright position and perform
spirometry three times at intervals of 15 minutes, and
the best of the three was taken into account. Parameters
measured included Forced Vital Capacity (FVC), Forced
Expiratory Volume in 1 second (FEV1), FVC ratio, Peak
Expiratory Flow Rate (PEFR), Forced Expiratory Flow
at 25 – 75% of vital capacity with calculation of their
percentage predictive values. The diffusing capacity of
lung for carbon monoxide (DLCO), alveolar ventilation
(VA) and DLCO/VA ratio were determined by a single
breath carbon monoxide (CO) diffusion test.
Assuming a prevalence of pulmonary function abnormality in 25% of patients with T2DM and a precision
of 9%, a sample size of 90 was determined for diabetic
subjects. An equal number of controls were used for comparison. The clinical characteristics of the study patients
were expressed using mean and standard deviation for
continuous variables and percentage for dichotomous
and categorical data. To find associations, simple logistic regression was done and those with significant
or near significant p values (p<0.2) were selected for
multivariate analysis. Multivariate analysis was done
using the ENTER method, and a p value less than 0.05
was considered significant. All the data were entered in
Microsoft Excel and statistical analysis was done using
SPSS version 20 for windows.
The Institute Ethics Committee approved the study
[IEC no. RC/14/70]. Written informed consent was taken
from the study subjects.

Results

Patients with FEV1/FVC ratio of less than 80% were
classified as those with an obstructive abnormality
while patients with FEV1/FVC ratio more than 80%
included those with restrictive abnormality or normal
pulmonary function. In the latter group, if DLCO was
less than 75% of predicted, they were classified as having restrictive abnormality.
Baseline characteristics of the diabetic patients and
non-diabetic controls are depicted in Table 1.
Among the 90 diabetic patients, 71 (79%) patients had
abnormal PFTs (95% CI= 69.0 – 86.0), and 42 of these
patients (47%) had a restrictive pattern of abnormality
(95% CI= 36.0-57.4), while 29 patients (32%) had an obstructive pattern (95% CI= 22.9-43.0). In patients without
diabetes, 52 (58%) had abnormal pulmonary function;
24 (27%) had an obstructive pattern (95% CI = 18-37.2)
while 28 (31%) had a restrictive abnormality (95% CI =
22-41.8; p=0.002 .)

Risk factors associated with pulmonary
function abnormalities

On univariate analysis, apart from diabetes the following factors were significantly associated with abnormal
PFTs – female gender, BMI, age and HbA1c. However,
on multivariate analysis, only female gender, age and
BMI retained significant associations with PFT abnorVol 26 No 1 May 2018

mality (Table 2).
Among the 90 diabetic adults included in the study,
45 had microvascular complications – 23 had isolated
neuropathy, 13 had isolated retinopathy, 6 had both neuropathy and retinopathy while 3 had both neuropathy
and nephropathy. An abnormal PFT was found in 87%
of diabetic patients with microvascular complications
compared to 71% of those without any microvascular
complications (p=0.12). In diabetic patients with microvascular complications and PFT abnormalities, the
predominant abnormality detected was restrictive (62%).
We performed univariate and multivariate analysis to
determine any association between various risk factors
and PFT abnormalities within the diabetic cohort (Table
3). Microvascular complications did not have any association with PFT abnormality in diabetic patients [OR 1.96
(95% CI: 0.54-7.13); p=0.308]. Only female sex showed
a significant association after multivariate analysis
while LDL cholesterol had a near significant association
(p=0.071) with PFT abnormality among diabetics.

Discussion

This study has identified that the prevalence of pulmonary function abnormalities in diabetic patients is
79% with most having a restrictive pattern. Compared
to controls there was a significant overall reduction of
pulmonary function, as well as individual parameters like
FEV1, FVC and PEFR. The DLCO was also found to be
lower in diabetic patients indicating significant impairment of alveolar gas exchange. However, this study did
not find evidence of an independent association between
diabetes and PFT abnormality. Nonetheless females were
found to be at higher risk of developing abnormal PFT.
High LDL and BMI also seemed to be associated with
pulmonary dysfunction in diabetic patients.
The prevalence and distribution of PFT abnormalities
in our study population parallels that of several other
investigators.1,3,4 Of note, an Indian study found a restrictive pattern in 48% of diabetic patients, very similar to
the finding of this study.5 The proposed mechanism is
microangiopathic changes including basal lamina thickening and fibrosis, eventually leading to restrictive lung
defects.6 These changes may also explain the significant
reduction in DLCO observed in diabetic patients with
pulmonary function abnormalities.
Despite a significant increase in PFT abnormalities in
diabetic adults compared to controls, we could not establish an independent association between diabetes and
abnormal pulmonary function. Most studies in the past
have attempted comparison of the spirometry variables
between diabetic and non-diabetic patients, but very few
have done an adjusted analysis as in this study. Notably
a large cross-sectional and prospective study on diabetic
and non-diabetic counterparts provided some interesting
data.7 Similar to our findings, investigators were able
to show a significantly lower pulmonary function (evidenced by lower FEV1 and FVC) in diabetic compared
to non-diabetic adults. However, unlike in our study,
African Journal of Diabetes Medicine 25
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of lung function between diabetic and
non-diabetic patients on follow up for
Controls (n=90)
Diabetic
Characteristic
15 years.8 Such conflicting results even
patients (n=90)
among prospective studies indicate that
though lung function abnormalities are
49 ± 8
49 ± 8
Age (years)
much higher in a diabetic population,
24 ± 5
24 ± 4.6
Body mass index (kg/m2)
establishing an independent association
5.0 ± 0.6
9.3 ± 3.2
Fasting blood glucose (mmol/L)
between them (let alone causation) has
6.8 ± 1.1
15.9 ± 5
Postprandial blood glucose (mmol/L)
5.4 ± 0.4
8.7 ± 1.7
HbA1c (%)
not been an easy task. Our findings echo
3.2 ± 0.8
3.7 ± 1.4
Blood urea (mmol/L)
the same complexity of the issue.
71 ± 18
71 ± 27
Serum creatinine (mmol/L)
Shravya et al demonstrated a higher
4.7 ± 1.0
4.7 ± 1.0
Total cholesterol (mmol/L)
risk among females for development
3.1 ± 0.9
3.1 ± 1.0
LDL cholesterol (mmol/L)
of pulmonary dysfunction,9 a finding
1.7 ± 0.7
1.9 ± 0.7
Triglycerides (mmol/L)
which we also were able to replicate.
However, the association of PFT abAll values are mean ± S.D.
normality with high BMI inferred from
this study has not been consistent across
Table 2. Logistic regression analysis of (univariate and multivariate) of risk
studies in the past. While data from a
factors associated with PFT abnormalities
Nigerian study showed that restrictive
Multivariate
Univariate
Risk factors
abnormalities of lung function in T2DM
were more common among persons
p value
p value OR (95% CI)
OR (95% CI)
0.399
with a high BMI.10 A study from Trinidad
1.69 (0.50-5.65) 0.013*
2.73 (1.41-5.26) 0.003
Diabetes
concluded that there was no association
1.06 (1.01-1.11) 0.002*
1.05 (1.01-1.10) 0.017
Age
between spirometric abnormalities and
4.04 (1.64-9.90) 0.043*
4.20 (1.83-9.61) 0.001
Sex (female)
BMI in diabetic patients.11
0.92 (0.85-0.99) 0.507
0.95 (0.89-1.01) 0.129
BMI
Although PFT abnormality was as1.11 (0.81-1.51)
1.31 (1.09-1.57) 0.004
HbA1c
sociated with microvascular complications in patients in our study, it was not
*Significant association on multivariate analysis [Risk factors with significant
statistically significant. Likewise, some
or near significant association (p<0.2) on univariate analysis were included
studies using DLCO measurements
in multivariate analysis].
were unable to establish any such asTable 3. Univariate and multivariate analysis of association between risk
sociation with microvascular complicafactors and PFT abnormality among diabetic patients (n=90)
tions.12-14 Asanuma and coworkers have
however shown that reduced DLCO
Multivariate
Univariate
Risk factors
in diabetic patients is associated with
microvascular complications, again
p value
p value OR (95% CI)
OR (95% CI)
adding to the uncertainty regarding
1.96 (0.54-7.13) 0.308
2.64 (0.90-7.73) 0.076
Microvascular
the very existence of microangiopathy
complications
1.01 (0.95-1.08) 0.745
Age
in the lungs and its possible effects on
3.72 (1.05-13.23) 0.042*
3.45 (1.04-11.41) 0.043
Sex
lung function.15 Thus, the theoretically
0.95 (0.86-1.06) 0.363
BMI
plausible association between lung
1.06 (0.73-1.53) 0.743
1.21 (0.88-1.66) 0.235
HbA1c
dysfunction and other microvascular
0.384
1.00 (1.0-1.01)
0.239
1.01 (1.0-1.02)
Duration of diacomplications (derived by the assumpbetes
tion that microvasculature of the lung
0.525
1.55 (0.40-6.0)
Hypertension
must also be affected by diabetes)
1.01 (0.99-1.02) 0.282
Total cholesterol
remains unproven.
1.00 (0.99-1.01) 0.666
Triglycerides
1.00 (0.94-1.06) 0.980
The same uncertainty and discorHDL
0.071*
1.02 (1.0-1.03)
1.02 (1.00-1.03) 0.021
LDL
dance exists among studies with
regard to effect of glycaemic control
OR = Odds Ratio; CI = confidence intervals
and duration of diabetes on pulmonary
function abnormality. While several
this reduction was independent of other risk factors instudies reported that poor glycaemic control is associcluding age, HbA1c and duration of diabetes. Moreover,
ated with a reduced DLCO, results from our study and
due to the prospective design and relatively good follow
others like Davis et al and Shah et al have found no
up, they were able to demonstrate a faster decline in
association between PFT abnormality and glycaemic
FVC in diabetic compared to non-diabetic patients. On
status.16-19 Kumari and colleagues concluded that the
the other hand, a prospective study on Danish adults
restrictive pattern of lung dysfunction worsened as the
could not replicate the marked differences in decline
duration of diabetes increased,4 while we were unable to
Table 1. Baseline characteristics of diabetic and non-diabetic patients in the
study

26 African Journal of Diabetes Medicine

Vol 26 No 1 May 2018

Original Article
demonstrate an independent association with duration
of diabetes. Disparity in results might be explained to
some extent by the heterogeneity in parameters used to
assess lung function abnormality, as well as the lack of
adequate follow-up data on glycaemic control.
The major strength of this study is the relatively larger
sample size that has been studied compared to most other
studies from India dealing with this issue. In addition,
we employed rigorous statistical methods to determine
whether an independent association exists between diabetes and PFT abnormality, which many other investigators have not attempted. Nonetheless, the cross-sectional
design could have led to restrictions on availability of
follow-up data. A prospective design could have provided more valid results on association with duration
of disease and glycaemic control. Moreover, the lack of
independent association with age, gender and BMI on
multivariate analysis suggests that there could be other
unidentified and untested confounders that contributed
to the excess PFT abnormalities in diabetic patients.
In conclusion we have only been able to demonstrate
a significantly higher prevalence of PFT abnormalities
in diabetic adults compared to healthy non-diabetic
patients. The results of this study highlight the need for
optimally designed prospective studies with adequate
follow up to ascertain whether diabetes directly leads
to pulmonary function abnormalities, and whether such
abnormalities closely parallel well-established microvascular complications of diabetes like nephropathy,
neuropathy and retinopathy.
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Blood glucose profile in acutely ill children,
Abobo North General Hospital, Côte d’Ivoire
T Soro-Coulibaly, A Oduwole, A Tayo, C De Beaufort,
E Oyenussi, J Abodo, M Kouame

Abstract

This study aimed to determine the blood glucose
profile in acutely ill children admitted to a paediatric
ward and to evaluate the prognosis of the association
between hypoglycaemia (blood glucose < 3.3 mmol/l)
or hyperglycaemia (blood glucose ≥ 6.9 mmol/l) and
disease condition. A cross-sectional descriptive study
was conducted from 16th June 2014 to 16th December
2014 in Abobo North General Hospital in Abidjan. Five
hundred and two (502) children aged one month to
fifteen years were recruited. Random capillary blood
glucose (BG) level was measured in all children using
a glucometer Accu-chek Active. Data were analysed
by the use of STATA 13 and the Chi-square test was
used for proportions analysis. The prevalence rate
of hypoglycaemia and hyperglycaemia were respectively 9 and 11%. These blood glucose abnormalities
in acutely ill children occurred in various disease
conditions and were most common in children under
five years – 4.8 % had severe hypoglycaemia (BG
>2.2mmol/l) while 11.7 % had hyperglycaemia with
3.3 % reaching a BG >10 mmol/l. In hypoglycaemia,
the BG levels ranged from 0.6 to 3.2 mmol/l and were
most common in children aged less than five years.
The mortality of children who presented on admission with a blood glucose abnormality was 4.0%. We
recommend routine determination of BG levels, which
may help decrease mortality linked to abnormal levels
in ill children admitted to pediatric wards.

Introduction

Disturbances of glucose metabolism can occur in children
without diabetes in various critical illnesses like sepsis,
meningitis, malaria and malnutrition.1,2 Determination of
the blood glucose (BG) level is important as it will help
Tenedia Soro-Coulibaly, Abobo North General Hospital,
Abidjan, Côte d’Ivoire. Abiola Oduwole, Lagos University
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decisions related to the management of hypoglycaemia
or hyperglycaemia as the case might be. According to
the World Health Organization (WHO) and the International Society for Paediatric and Adolescents Diabetes3
(ISPAD), normal fasting blood glucose (BG) is defined as
3.3 to 5.5 mmol/l; with hypoglycaemia defined as a BG <
3.3 mmol/l and hyperglycaemia as a BG ≥ 6.9 mmol/l.3
Hypoglycaemia reflects a defect in one or more of the
complex interactions that maintain blood glucose levels
and may have several etiological factors. In conditions
that cause increased catabolic states such as bacterial
infections, the rate at which glucose appears in the blood
decreases by 30-50%.4 In resource-poor countries, poor
nutritional status, infectious diseases, delay in presentation to hospital, the use of potentially toxic herbal
preparations, starvation, accidental poisoning from
hypoglycaemic drugs, and alcohol have all been found
to be associated with hypoglycaemia.5 Previous African
studies have reported a prevalence of hypoglycaemia
ranging from 3.1 % to 18.3 % in critically ill children.4-7
Detection of hypoglycaemia is especially crucial in
children because of its association with neurological
damage and death.6
Hyperglycaemia results from processes of increased
gluconeogenesis, glycogenolysis or reduced peripheral
glucose utilisation.7 Some studies have described hyperglycaemia in children with specific disease conditions such as malaria, gastroenteritis, lower respiratory
tract infection and burns.6 Detection and management
of hyperglycaemia is important because of associated
higher mortality rates in comparison to normoglycaemic
children with similar disease conditions.7
In this study, our objectives were to determine the
blood glucose profile in acutely ill children admitted to
a paediatric ward, and to evaluate the prognosis of the
relationship between hypoglycaemia or hyperglycaemia
and the underlying disease conditions.

Patients and methods

This study was carried out in the paediatric inpatient unit
at Abobo North General Hospital (ANGH) in Abidjan.
ANGH is a secondary health care facility and serves as
a referral centre for the northern part of Abidjan, the
economic capital of Côte d’Ivoire.
The paediatric department is divided in three units: outpatient department (OPD), inpatient department (IPD)
and preventive care unit which includes nutrition and
Vol 26 No 1 May 2018
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immunisation subunits. ml/kg slowly over five minutes as a bolus, and thereafter
The IPD has twenty five a maintenance infusion with 5% dextrose. BG level was
beds with five beds in checked again after fifteen minutes.
Blood glucose Number
Data from the study were stored, validated and analan intensive care room
(%)
(mmol/l)
ysed
using the Statistical STATA version 13. Chi-square
(ICR). Children who are
test
was
used for proportional analysis. All were carried
critically ill are admit24 (5%)
0.6 – 2.2
out
at
the
level of 5 % significance. The approval of the
ted from the OPD unit
19 (4%)
2.2 – 3.3
through the intensive Ethical Heath Committee of the Republic of Côte d’Ivoire
400 (80%)
3.3 – 6.9
23 (4%)
6.9 – 7.8
care room. Patients ad- was obtained.
19 (4%)
7.8 – 10.
mitted to the ICR are
17 (3%)
>10.0
monitored till they are Results
stable and then trans- Overall 502 children were recruited – 53% male and 47%
502 (100%)
Total
ferred to another room female. Ages ranged from 1 month to 15 years with a
for further medical care. mean of 3 years and 6 months. Blood glucose disturA descriptive cross-sectional study was conducted bances were found in 20.3% of cases (Table I), 11.7% of
during a six month period from 16thJune 2014 to 16th the subjects had hyperglycaemia and 8.6% of them had
December 2014. Acutely ill children aged from one month 20.4% of them had hypoglycaemia on admission. In
to fifteen years old admitted into the inpatient department hypoglycaemia BG range from 0.6 to 3.2 mmol/l and
whose parents gave consent were recruited. Exclusion in hyperglycaemias the range was 7.0 to 31.6 mmol/l
criteria were lack of parental consent, the known diabetes with 3.3% above 10 mmol/l. Only two were known to
and children who have received intravenous dextrose have diabetes.
Blood glucose abnormalities were most common in
fluids, sugar containing drinks or eaten two hours prior
children
under five years (Figure 1). In this age group,
to their admission.
The sample size was determined by using Kish L for- eighty two (16%) had an abnormal blood glucose – 7%
mula n = z²pq / d² where n was the sample size, and p hypoglycaemia and 9% hyperglycaemia. Among older
was the previous study prevalence. Osier et al7 in Kenya children, 1.8 % had hypoglycaemia whereas 2.2 % had
found the prevalence of hypoglycaemia as 7.3% and hy- hyperglycaemia.
The frequencies of BG disturbances in children with
perglycaemia 2.7%. (Total 10%). The minimum sample
various
disease conditions are represented in Table 2.
size was 276/138 for each group of cases and controls.
Hypoglycaemic
episodes occurred mostly in patients
We included 502 children in this study.
with
severe
malaria
(62%). The overall mortality rate of
A questionnaire was used to collect data. It was pretested in another general hospital. The relevance of the study patients was 7.8%, but was 19.6% among those
questions and their clarity were appreciated. The ques- with an abnormal BG compared with 5.9% among those
tionnaire collected a wide range of information which with a normal BG. These proportions were significantly
included socio-demographic characteristics, clinical different (p = 0.001). Twelve deaths occurred in the
examination findings, random capillary BG level, and hypoglycaemic children while the remaining six were
patient outcome. The questionnaire was administered observed in the hyperglycaemic group.
after initial clinical stabilisation.
The blood glucose level was measured usTable 2: Disease types and blood glucose (BG) patterns
ing an Accu-chek Active glucose meter that
Total
High BG
Normal BG Low BG
Disease
measured levels between 0.6 to 33.3 mmol/l.
Values outside this range are displayed as “Lo”
275
31 (54%)
28 (62%)
216
Malaria
meaning the result is less than 0.6 mmol/l or
35
2 (4%)
0 (0%)
33
Malnutrition
“Hi” meaning the result is greater than 33.3
27
7 (12%)
8 (18%)
42
Infection
mmol/l.
6
2 (3.5%)
1 (2%)
3
Hypertension
Children were categorised into three groups
5
1 (2%)
0 (0%)
4
AIDS
according to their BG levels. Normoglycaemia
3
0 (0%)
0 (0%)
Renal diseases 3
2
2 (4%)
0 (0%)
0
Diabetes
was defined as a BG from 3.3 to 5.6 mmol/l,
63
5 (8%)
2 (4.4%)
56
Anaemia
hypoglycaemia less than 3.3mmol/l and hy11
3 (4%)
4 (8.9%)
4
Hyponatraemia
perglycaemia a BG greater than 6.9 mmol/l.
16
2(3.5%)
1
(2.2%)
13
Comorbidities
Serum BG levels in children with abnormal
29
2 (4%)
1 (2.2%)
26
Other
capillary levels were determined in the hospital
laboratory in order to confirm their abnormal
502
45 (100%) 57 (100%)
400
Total
values. Subjects with hyperglycaemia had their
glycosylated haemoglobin checked subseFootnote: 1. Infections included those of respiratory, urinary,
gastrointestinal and central nervous systems, as well as skin
quently. Those with severe hypoglycaemia were
infections. 2. Comorbidities = patients with at least two of the other
immediately given intravenous 10% dextrose, 5
Table 1: Blood glucose ranges
with numbers of patients

conditions listed
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Figure 1. Proportions with normal, high and low blood glucose (BG) levels by
patient ages
 

 

 

 

 

 

 









 
 



 





 





Discussion

This study shows a blood glucose abnormality in approximately one in five of acutely ill children, with a
prevalence rate of hypoglycaemia and hyperglycaemia
at 9% and 11% respectively. The observed hypoglycaemia rate of our study is higher than in reports from
Madagascar6 (3%) in 1 month to 15 years old children,
Kenya7 (7%) in post-neonatal children. These discrepancies may be explained by different thresholds used to
define hypoglycaemia. In the Kenyan and Madagascar
studies hypoglycaemia was defined as a BG less than
2.2 mmol/l.
However the prevalence rate of hypoglycaemia in this
study was lower than that reported in Nigerian4 children
(10%) aged from 29 days to 14 years. This finding may be
explained by both the small sample size and the cut-off
value of below 2.2 mmol/l defined as hypoglycaemia.
Hypoglycaemia was most common in children less than
five years in our study – a little lower than reported
elsewhere.5
The prevalence of hyperglycaemia in our study was
11% – similar to that in Madagascar,6 but higher than some
other studies;7,8 though definitions of hyperglycaemia do
vary between reports.
As elsewhere, our patients with blood glucose disturbances had a variety of underlying diseases. However,
62% of hypoglycaemic events occurred in children with
severe malaria – similar to a figure of 47% from another
African study.9
In this study, the overall mortality rate among acutely
ill children admitted to our ward was 7.8%. A statistically
significant relationship was found between blood glucose
level and patient outcome. Indeed, the mortality rate in
patients with BG disturbances was three times higher
than that observed in those with no disturbances, with
more children dying among the hypoglycaemic than the
hyperglycaemic group. This finding is similar to that
30 African Journal of Diabetes Medicine

reported in the Kenyan study.7
However, a higher mortality rate
was observed among hyperglycaemic children in the Kenyan
and Madagascar6 studies where
a mortality rate was found of 14%
and 13% respectively.
We conclude that BG glucose
disturbances occur frequently in
acutely ill children with various
disease conditions admitted to
hospital. Hypoglycaemia is most
common in small children less than
five years, and carries a higher
mortality risk.
Routine determination of blood
glucose level in sick children admitted to paediatric wards may
help to decrease the mortality
rate linked to blood glucose disturbances.
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Case Report

Hyperglycaemic emergency and type of
diabetes mellitus – a case report
RN Oputa, C Ekwueme, P Obi, AC Anyanwu, O Madueke

Abstract

A 23-year-old obese male was admitted with a blood
glucose greater than 33.3mmol/l. He was conscious,
without ketones in his urine and required large doses
of insulin. His illness was precipitated by hot water
burns which caused cellulites. Initial C-peptide
value was low. Metformin and insulin were started
but insulin was stopped after the fourth week after
admission, before discharge from hospital. On follow
up he had lost weight, his blood glucose normalised
on oral medication, and his C-peptide had risen
to above the normal range. The case demonstrates
difficulties in classification of type of diabetes after
acute presentation.

Introduction

Diabetes mellitus is a metabolic syndrome characterised
by hyperglycaemia and diverse complications. There is
often a long period of absence of symptoms in type 2
diabetes (T2DM), which accounts for up to 90% of all the
forms of diabetes.1-4 Type 1 diabetes (T1DM) characterised
by autoimmune damage of pancreatic beta cells, and
patients require insulin for treatment. Various markers
and factors are implicated in the aetiopathogenesis of
diabetes – autoantibodies, Human Lymphocyte Antigen
(HLA) alleles, infection, insulin resistance, insulin secretory abnormalities, and alcohol – depending on the type
of diabetes.5-8
At initial presentation it may be difficult to determine
the type of diabetes (T1DM andT2DM).1-2 We present a
23-year-old male who presented with severe hyperglycaemia, and obesity. His daily insulin requirement was
above 120 units, his serum C-peptide level improved and
his blood glucose was subsequently well controlled on
diet and metformin only.

Case report

A 23-year-old male presented to the Emergency Unit of
our hospital with two weeks history of frequent urination
and body weakness. One week before he had a domestic
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Centre, Owerri, Imo State, Nigeria. Email: regoputa@
yahoo.com . Postal Address: P.O.Box 7249, Aladinma,
Owerri, Imo State, Nigeria.
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accident with a hot water burn to his lower abdomen
and upper thigh, later leading to cellulitis. He was not
known to have diabetes but his maternal grandfather
and uncle had diabetes.
He was obese, with a body mass index (BMI) of 34.3
Kg/m2, febrile (38.4 o C) and moderately dehydrated.
There was a scald on the lower abdomen and upper thigh
with signs of cellulitis. A glucose meter reading recorded
“HIGH” equivalent to a blood glucose (BG) >33.3 mmol/l.
Urine was positive for glucose but not ketones.
Investigations revealed a slightly raised white cell count
(WCC) of 11,300. Erythrocyte sedimentation rate (ESR)
was 37mm/hour. Renal function and electrolytes were
normal, as was urine culture. A serum C-peptide level
later returned low at 0.5 mg/ml, and a 24 hour urinary
cortisol was also normal.
He was treated initially with antibiotics, intravenous
normal (0.9%) saline, and hourly low dose insulin. Metformin 1gm bd was also started and he was later transferred to subcutaneous three-times daily soluble insulin
and long-acting insulin (glargine) at night. Blood glucose
levels were initially high and insulin doses had to be increased to 120 units/day. With intensified dietary advice,
and calorie restriction, glycaemic control improved and
insulin was withdrawn completely in the fourth week
after admission, and three days before discharge.
At out-patient follow-up, two months after discharge,
he was on metformin 500mg OD only as well as a 1500
calorie diet. Weight had dropped from 116 kg to 104 kg.
A repeat serum C-peptide level at this time was adequate
at 2.0mg/ml.

Discussion

There is often a clinical challenge in identifying and
classifying a new case of diabetes that presents as an
emergency as in this case report. This young obese
patient presented with a severe hyperglycaemia and
needed high doses of insulin – up to 120 units daily.
The C-peptide level on admission was low and could
fit with a pattern of T1DM. However, follow up showed
that the patient had T2DM, confirmed by a later normal
c-peptide level. Serial C-peptide estimation is a useful
guide in monitoring pancreatic beta cell function and
insulin secretary reserve.6,9 For T1DM, pancreatic beta
cell function is normally destroyed within six to eighteen
months of onset of the illness.10,11
It has been observed that some factors can temporarily
suppress or down-grade pancreatic beta cell function,
African Journal of Diabetes Medicine 31
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such as lipotoxicity and glucotoxicity.7,8 Other factors are
infection, alcohol and herbal medicines.12-16 The degree of
damage to beta cell function will depend on the duration
of insult, intensity of pathology, genetic factors, state of
nutrition and pre-injury status.17 This appears to be the
case in this patient – as beta cell function soared above
normal with the control of infection, weight loss, diet,
exercise and oral medication. The current C-peptide
level suggests the presence of insulin resistance. Insulin
therapy in Type 2 DM during emergency care will help
rest the pancreas and aid recovery of beta cell function.7
In our patient, c-peptide levels suggested that he was
insulin-deficient, with severely reduced beta-cell function, at the time of presentation. However at two-month
follow-up his clinical characteristics were of T2DM, and
c-peptide level was very adequate and possibly suggestive of insulin resistance. Our case also has similarities,
and differences, with the syndrome of “atypical ketosis
– prone type 2 diabetes” which has been described in
African and African-origin subjects.18 Like our patient,
this syndrome is associated with abrupt-onset in young
and sometimes obese subjects. They are hyperglycaemic
but also usually ketotic (unlike our patient). Later they
improve and usually come off insulin, and may sometimes even revert to normoglygaemic.
In conclusion, the case presented here demonstrates
the frequent difficulty in differentiating between T1DM
and T2DM when young, and particularly obese, patients
present with acute hyperglycaemia. If available, serum
c-peptide levels can be helpful; but from a clinical point
of view it is always safest to treat initially with insulin,
and consider withdrawal of this drug later.
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Guidance to Authors

The Editors welcome articles on diabetes, and the management of diabetic diseases, from all health
SURIHVVLRQDOVPHGLFDODQGQRQPHGLFDO7KHSKLORVRSK\RIWKHMRXUQDOLVWRUHÁHFWDVPXFKDVSRVVLEOH
the multi-disciplinary nature of diabetic care. The African Journal of Diabetes MedicineVHHNVWRIXOÀOD
role in continuing medical education and, therefore, welcomes in particular review articles which
provide practical updates on the management of diabetic patients. Original research studies will constitute an important minority of the articles published. In assessing the suitability of research papers
for publication, the Editors will favour those contributions which will provide readers with information of
practical use in their day-to-day practice. Advice and assistance will, wherever possible, be provided
to potential authors on the scope of their research or method of presenting papers.
Manuscripts
Review articles
These are particularly welcome as we receive relatively few. They can be on any aspect of diabetes,
though preferably of general interest to our readers. Review articles do not need an abstract, and
VKRXOGEHQRPRUHWKDQZRUGVORQJ H[FOXGLQJUHIHUHQFHV $UHDVRQDEOHQXPEHURIÀJXUHV
and/or tables can be used.
Original articles
These should be research-based articles, divided in a standard way into abstract (unstructured), introduction, methods, results and discussion. In length they should be no more than 2000 words (excludLQJUHIHUHQFHV ZLWKQRPRUHWKDQWKUHHWDEOHVRUÀJXUHVDQGUHIHUHQFHV
Short reports/case reports
7KHVHVKRXOGEHXSWRZRUGVORQJ H[FOXGLQJUHIHUHQFHV KDYHRQHWDEOHRUÀJXUHRQO\DQGXS
to 10 references. The sub-divisions of the report should be the same as for original articles, but the
abstract should be very brief – usually two or three sentences.
Letters, news and notes, editorials etc.
We welcome news items, conference reports, letters to the editor, etc. We normally write editorials ‘in
house’, but if you think you have a useful editorial to offer, we’d be glad to see it.
Illustrations
7KHVHPXVWEHVXSSOLHGDVMSHJWLIIRU3')ÀOHVLQ&0<.IRUPDWZLWKDUHVROXWLRQRIDWOHDVWGSL
General guidance
$UWLFOHVVKRXOGEHVHQWE\HPDLO²WRRXU&DPEULGJHRIÀFH HGLWRU#IVJFRXN ²DVD:RUGDWWDFKPHQW
(saved as a text-only document please). For all contributions referencing should be numerical and in
the Vancouver style. Please note that all articles submitted to the African Journal of Diabetes Medicine are
GHHPHGWRKDYHEHHQRIIHUHGH[FOXVLYHO\WRWKHMRXUQDOXQOHVVRWKHUZLVHVWDWHG&RS\ULJKWLQSDSHUV
published will be vested in the publishers.The Editors reserve the right to shorten or to make other
alterations to articles at their discretion.

