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ABSTRACT 

Diabetes mellitus is one of the most common chronic diseases, and continues to increase in 

numbers and significance, as changing lifestyles lead to reduced physical activity, and increased 

obesity . Many studies on diabetes and other NCD have been hospital based which is not 

representative of the general population due to deartl1 of health care provision. In the same vein 

the highest percentage of people with undiagnosed diabetes abound in Africa, which is estimated 

at 81 % . These info11ned tl1e decision to conduct this population-based study. This research 

identifies the prevalence of diabetes n1ellitus and associated risk factors a1nong civil servants in

Ekiti state. 

Randomly selected Civil servants were studied using stratified sampling. Target sample was 300. 

Data were collected on sociodemographic variables, family history and lifestyles using a 

structured questionnaire. Measurement of anthropometric variables, blood pressure and random 

blood glucose was performed. Diabetes was diagnosed when the subject was a known diabetic 

or random blood glucose was > or = 11.1 mmol/1 . Their random blood sugar was estimated 

using Roche Accu-cl1ek advantage glucometer. Chi-square and binary logistic regression were 

used to establisl1 the statistical association between independent and dependent variables and to 

test the strength of association respectively. 

Out of 300 subjects seen, 28(9.4%) were previously seen to have diabetes; while 22(7.3%) 

subjects were diagnosed with diabetes during the study. However 36 subjects ,vere therefore 

found to have diabetes giving a prevalence rate of 12.0% [95% C.I=0.08-0.16] . The prevalence 

of diabetes in male respondents was 11.4%[95% C.I =0.06-0.16] while that of the female 

respondents was 12.9 [95% C.I=0.07-0.18]%, however the difference benveen the males and 

females was not significant. The mean random blood sugar was 9.04±1.30. Bod)' mass 1nde, 

(BMI) � 25 kg/m2 , family history of diabetes, pl1)sical 1nacti,1it)'� alcohol consumption ns ,,ell 

as older age were associated with significa11tly higher prevalence of t,'J)e :! diabetes 

,.fhe prevalence of type 2 diabetes in th1s "tt1dy is fni rl)' l1igl1. l".\ \1 I. 1\gc and ph)'sici1l 11cti \'it�' 

were seen to greatly 1n fl uc11cc tl1c prcvnlcncc of cl it1hctcs 111cl Ii tllS n111011g tl1c ci,1il n•nnt--=. 

J{cy w,,r,J�: IJi:tl1cfcs 111cllittis, p1·c,,r,lc11 c, l1Jc1,,,1 ,1�l1r 
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CHAPTER ONE 

INTRODUCTION 

1.0 Bacl{ground 

Diabetes mellitus is a group of disorders of carbohydrate metabolism in which the action of 

insulin is diminished 01· absent throt1gl1 alte1·ed secretion decreased insulin activity or a 

co1nbi11atio11 of botl1 factors. It is cha1·acterized by hype1·glycemia. As the disease progresses 

tisst1e or vasct1lar da1nage ensues leading to seve1·e co1nplications such as retinopatl1y, 

nepl11·opatl1y, 11et1ropatl1y, ca1·diovascular disease and foot ulceration (Martindale). 

Diabetes 111ellitt1s is one of tl1e most common clrronic diseases, and co11tint1es to increase in 

11t1mbe1·s a11d sig11ifica11ce, as cha11ging lifestyles lead to redt1ced physical activity, and increased 

obesity (Sl1aw et al 2010). Diabetes n1ellitus is a disease of insidious onset and the symptoms, 

wl1e11 tl1ey eventt1ally appear, do not war1·ant i1nmediate attention and thus 1·emain undiagnosed at 

onset and even ,vhe11 diagnosed is often ignored by persons afflicted by it (I-Iarris et al 1992). 

It is relativel) con1mo11 in societies with affluent lifestyle. I11creasing age, obesity, ethnicity, and 

family history a1·e the fot1r major deter111i11ants and this is responsible for the large differences in 

prevalence. It is co11sidered a disease of tl1e ricl1 in poor cot1ntries while in rich countries, it is 

believed to be a disease of tl1e poor ( King et al� 1998). 

Tl1e prevalence of diabetes is growi11g at an alanning rate globally. Obesity and sedentary 

lifestyles are largely attribt1ted to tl1is dramatic increase in prevalence. It is a deadly disease that 

demands long-term 1nedical atte11tion botl1 to li1nit tl1e development of its de\'astating ....

complicat1ons a11d to 111anage them when they do occur It is also a disproportionately expensive 

disease It co11stitt1tes a sig11ificant l1ealth and socioeco11on1ic bt1rden for patients a11d the health 

care systems. 

l l1ough con1111t1111cablc cl1seascs still 111,1kc Ltp tl1e gretl\l: t cl,�c.·n�t' bt1rclc11. bt1t b, 2020 non-
• 

comm Ltnicablc cl1c;cc1scs. 1 ncl t1cl i 11g l1yJJC1 tc11s1011 t111cl <.l 1,,l,'-"' '!�. ,,,i 11 ot1l�trip co111n1t1ntc"1ble 

diseases us a ct1t1�c of' dc,1tl1 ( rvt t111 U) 1111cl L<)}JCZ 1997) . 
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Non communicable diseases are thus becoming a subject of great concern the world over, 

because of its increased prevalence which is not unconnected with its distinct features such as 

absence of a known agent, n1ultifactorial causation, long latent period, indefinite onset. It is also 

noteworthy the roles of both epidemiologic and demographic transition in the increased 

prevalence of NCO. Most governmental and non governmental agencies in Nigeria and sub 

Sahara Africa at large focus much on infectious diseases, shifting the burden on NCD. Thus 

there is a decrease in communicable diseases which disproportionately affect children and in turn 

increasing the life expectancy. The future incidence of NCD is therefore increased due to this 

de111ograpl1ic tra11sitio11. 

Many studies on diabetes and other NCD have been hospital based which is not representative of 

the general population due to dearth of health care provision. In the same vein the highest 

percentage of people with undiagnosed diabetes abound in Africa, which is estimated at 81 % 

(IDF 2012). These informed the decision to conduct this study at community level. 

About 366 1nillion people are reported to have diabetes in 2011 and tlus is projected to rise to 

552 1nillion by year 2030. 80% of people with diabetes live in low and middle income countries 

and tl1e greatest number of tl1ese people are between 40 to 59 yea1·s of age (IDF 2011 ). 

Africa a11d Nigeria have sparse and inadeqt1ate information on diabetes mellitus. But based on 

available data, the disease is emerging as a n1ajor and most challenging health problem in this 

region (Mba11ya et al 1996) . In Af1·ica 81 % of people witl1 diabetes are u11diagnosed. most of 

whom may be asympto1natic or have mild sympto1ns which they ignore or attribute to other 

n1)'tl1s. Dtte to pove1·ty, s01ne may not present in hospital even whe11 symptomatic. Nigeria \vith a 

population of abot1t 160 million people. the largest in Africa was considered to ha\'e a rare cases 

of diabetes in 1960s, wl1ere the prevalence rates were repo11ed to be less than 1 % (Lmoh et al 

2012) , but epiden1iological studies carried out fro111 l 990s provided e\·1dence of a trend to,, ard 

increased incidence and prevale11ce of diabetes in Africru1 populations ( obng,, 1 et al 200 I ).The 

International Diabetes Federation i11 2011 esti111ated that igcrin 1'1,1 about � .2 111illic.,n people 

witl1 diabetes wl1ich is tl1e highe45t in Africa ( K in11cnr l Q61) 1111d (lit1bt�tc, rl"latcd de11th 111 2011 

accou11tccl for 61 J,lO pcor>lc. '"I l1c prc\nlc11cc i11 1gcrit1 i'"' 4.9o/o ,, hicl1 hn .. 1110n" thnn doubll"d 

\Vl1c11 cu1np,1rccl \.Vi1l1 ll1c 2.2o/o 11rc\'l1lc11cc rc11<)l'l\:ct h ' pr<li\:'�s(>r 1\ki11kll 1b" l\:ll 

rcJJt1rt ,1f 1997 

2 
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The prevalence of diabetes in Ibadan, an u&ban centre in the same region as the study area of 

interest, was 1.5% according to the national survey of 1997 ( Akinkugbe et al 1997), and 0.8% in 

another study. Jos, another urban centre had a prevalence rates of 3.1 % in a 1994 study by 

Puepet and a second survey by 2004 recorded a prevalence of I 0.3%. 

In Ekiti state, South western Nigeria, just like the country as a whole there is no adequate record 

on the present prevalence of diabetes mellitus, even though the disease is on the rampage and has 

inflicted so 1nuch pains on the popt1latio11 and economy of the state. 

1.2 P1·oblc1n statement 

Diabetes is 011e of tl1e leading health problems in the world wit11 serious and costly 

con1plications. Excess 1nortality attributable to diabetes has, in the past decade, caused more 

deatl1s tha11 all wars co1nbined. It is a major cause of morbidity a11d mortality in n1any 

developing countries� Nigeria inclL1sive . 

It is important that people in the com1nunity are aware and informed of their diabetes status and 

other healtl1 1 ·elated issues. So also tl1e t1·ue state of diabetes prevalence will be of great benefit to 

governn1e11t and other 1·elated agencies i11 checl<ing the scourge of this disease. 

According to IDF 2012 report, tl1e global prevalence of diabetes is 8.3%,the number of people

with diabetes is 3 71 million with 187 million undiagnosed cases. There were 4.8 million deaths 

and total healthcare expenditu1·e on diabetes amounts to 4 71.6 million USD . 

Despite the fact that Af1·ica has the highest nt1n1ber of undiagnosed cases (81 °10), more than 14 

million people in Africa have diabetes,4.3% of \Vhicl1 are adults. This is estimated to increase to 

28 1nillion by 2030. Expenditure on diabetes treatn1ent dt1ri11g this )'ear amounts to 2 5 million 

LSD 

It is thus important to l<11ow the estimate of t11e ct1rre11t a11d f1.1tt1rc bt1r(IL·11 of dit1bc•c� 1n order to 

allocate commt1nity l1caltl1 rcsot1rc.cc; a11d to c1111,l1,1s1lL' tl1c role ()f litc"t' le. u1tl cncot1n1ge 

1neast1rcs t<J cc1t1r1tcrttcl trc11us for 111<...1 c,1si 11g 11rc,,l1 lc11cc ( � t,n,, ct ul 2009). 
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1.3 Justification 

Due to scarcity of data on diabetes mellitus and its associated risk factors in Nigezia in general 

and Ekiti state in particular, findings from this study will go a long way in providing a database

for the disease which can ulti1nately enhance its control. The awareness of prevalence of diabetes 

in a community provides info1mation that serves several purposes. First, prevalence data and 

associated variables can be used to assess the risk of developing diabetes, to explore hypotheses 

about causal factors, and to plan programs for control and prevention of the disease. Such data

can serve as a guide in planning biomedical research and in developing programs to promote

health. Second, prevalence dete1mines the amount of clinical workload due to diabetes and can

be used to estimate the magnitude of resources in hospital and outpatient facilities, nutritional

and patient-education services, and trained medical specialists required to care for diabetics. 

Third prevalence data can be used to estimate the community impact of diabetes, to place this 

disease in its proper perspective compared with other competing priorities and to determine the

appropriate allocation of resources for diabetes. 

1.4 Objectives 

1.4.1. Broad Objccti,,c 

To estimate tl1e prevalence of diabetes mellitus and to determine the associated risk factors of 

diabetes mellitus among the civil servants in Ekiti state. 

1.4.2 Specific Objectives: 

l. To determine tl1e prevalence of diabetes mellitus a1nong El<.iti state civil sen'ants.

2. To dctcr1nine the prevalence of risk factors of diabetes among Ekiti state c1, il servants.

J. To explore the influence of age, gender and lifestyle factor5 on the pre\ ale11ce of d1ab�le..,.

4 
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CfIAPTER TWO 

LITERATURE REVIEW 

2.0. Background 

Diabetes n1ellitus is a metabolic disorder that either arrives during the early years of growth 

(Juvenile diabetes) or later in life or is referred to as maturity onset diabetes. It is observed as the 

body's inability to effectively regulate the sugar balance which leads to severe complications 

such as hyperglyce1nia, obesity, neuropathy, nephropathy, retinopathy, cardiopathy, osteoporosis 

and con1a leading lo death. Pancreatic damage resulting in the dysfunction of a and P cells causes

disordered glucose homeostasis. In diabetic individuals the regulation of glucoselevels by insulin 

is defective, eitl1er dt1e to defective i11sulin p1·odt1ction wl1ich is referred to as Inst1lin Dependent 

Diabetes Mellitus (IDDM) 01· dt1e to inst1lin resistance that is te1med as Non-Insulin Dependent 

Diabetes Mellitus (NIDDM). 

Anotl1er type of diabetes is called Gestational diabetes, which is first developed during 

pregi1ancy. 

Appro-xin1ately 3o/o to 5o/o of all preg11a11cies a1·e cotnplicated by diabetes mellitus. Most of these 

cases are attribttted to gestatio11al diabetes, wl1ile a half' percent are secondary to previously 

diag11osed type 1 and type 2 diabetes n1ellitus (Lorenz RP, 1998). Tl1eir disease process may 

involve peri pl1eral resista11ce to i11sul in, i11creased hepatic productio11 of glucose. and lack of 

inst1li11 prt)dt1ction fro111 the pancreas (DeF1·onLo R, 1987). Tl1ere ru·e also otl1er causes of' diab�ti� 

disease sucl1 as genetic ab11or111alities. surgery. drug usage, and infectious diseases. 

• 

The global burden of disease study of the World 1-Iealth Organization (\VHO) estimated that 

about 177 million people in the world l1ad diabetes in the year 2000 (\�'HO 2003 ). In the second 

edition of the International Diabetes Federatio11's Diabetes Atlas it is est1mated that 194 million 

people J1ad diabetes in the year 2003, and about two-thirds of these people 11, cd in de, eloping 

countries (IOI� 2001) In 190 I Albert Cook, tl 1ned1col 1111s5iont11)' i11 Ugn11<in. reported tl1at 

"diabetes is ratl1cr t111r(1111mo11 t111cl vcr) llttnl"(( t)t1k 1 C)O 1 ). (), t'l' tl1c 11c,t :;o t<.1 60 )'car di 1b ·t.: 

cor1ti11uccl l<) IJc rcg;1r,lcll its rt,rc i11 St1l1-S�1l111rc111 \ 11 it"l\ ( llt111n\111i r,bl .. list·t1 ... \.'' ,till 1111kl· lip 

tl1c grculcsl ,Jiscc,sc l)tJrtlc11. ll\tl I))' 202ll, tll)ll '-,:(l111111\1tllt ,l.,lt· dis ·t,s s. in l\1 li11g h) rtl·J1�io11 

s 
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and diabetes� vvill outstrip commt1nicable diseases as a cause of deatl1( Murray and Lopez 1997). 

Even allowing for the t1ncertainties of predicting future disease patterns posed by the unfolding 

of the human immunodeficiency virus (HIV) epidemic in Sub-Saharan Africa, it is clear that the 

relative importance of no11 communicable diseases will increase (Panz and Joffe 1999) Thjs 

sitt1ation is a 1·est1lt of demographic cl1ange (populations witl1 older age structt1res), increasing 

t1rba11ization (WI-IO 1998) a11d associated changes in risl<-facto1· levels, such as tobacco smoking, 

obesity, a11d physical inactivity (Hunter et al. 2000; I<aufman et al. 1999; Pavan et al. I 997). 

Countries of Sub-Sal1aran Africa are in various stages of the epidemiological transition with a 

multiple bt1rde11 of diseases. 

The available evidence st1ggests that non commtinicable diseases ct1n·ently contribute 

SL1bstantially to tl1e burden of" mortality and mo1·bidity in adults. Age-specific levels of diabetes 

a11d 11) pcrtensio11 i11 111any t1rban areas of Sub-Sahara11 Africa are as high as, 01· higher than, those 

i11 111ost Western Et1ropean countries (Aspray et al. 2000; Edwards et al. 2000; MolJentze et al. 

1995). In a dernographic st1rveillance system in Tanzania they account for between one in six 

a11d one in tlu·ee adult deaths (I<itange et al. 1996; Setel et al. 2000; Walker et al. 2000), with 

age- pecific deatl1 r·ates from non-specific, non commt1nicable diseases being as high or higher 

than in de\reloped countries (Unwin et al 1999) 

Diabetes mcllitt1s is a 1najor global health problem that af"fects more than 185 million people 

around the \Vorld (A111os et c,l.. 1997; Zimmet. 1999: Zimmet et al, 2001 ). This disease is an 

increasingly prevalent metabolic disorder in humans and is characterized by h) perglycemia 

(Kumar & Clarl-..e, 2002; Dt1nne et al., 2004 ). The nu1nber of diabetic patients 1s expected to 

reach 300 tnillion by the year 2025. The projected increase in the number of diabetic patients 

\Vill strain tl1e capabilities of healthcare providers the world over (Adeghate el al., _QQ6) 

It has been reported that epidemic of Non Comn1u111cable Di5ea e" ( CD ) .. ,,,h1ch i11cltidc 

card1ovascular disease, cancer and metabolic di<ieasc <;ucl1 n� obc�1t, ,1nd diabcte, 111 ,t1b-�ahamn 

Af'rica (S A) is increasing (C//ati cl al, 'JQQc; �lcnstll1 01\. 2008 f>t1rk.111 D \ ·t ,ti 200 • ( t)llOr 

�II) ,•t ul, 2007), tl1is is lt11co1111cclccJ t(1 tl1c CJ)icll.!111it)lt)gi tal t11111,1ti<)n Jron1 pr�<lo111i11nntlJ 

ir1lccti(1us l<J < I> wl1icl1 is c11rrc11tl)1 l111clc1 ,, Cl) i11 111r,11) ltl\\ 111d 111' lil1111 i11co111 � OlJJllnt·, ,1, tt 

6 
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is in SSA. Yet� there are few community-based studies that examine the NCD prevalence, 

incidence and risk factors.( Dalal et al 2011 ). Tht1s there should be a regular national survey of 

NCDs and each countries should enst1re that at least I 0% of its yearly budget is earmarked for 

health and social development ( Oputa a11d Cl1inenye, 2012). 

Tl1e worldwide p1·evalence of DM l1as risen dran1atically ove1· the past two decades. Likewise, 

prevalence rates of IFG are also increasing. Altho11gh tl1e p1·evalence of both type 1 and type 2 

DM is inc1 ·easing worldwide, the prevalence of type 2 DM is expected to rise more rapidly in the 

ft1ture because of increasi11g obesity and reduced activity levels. DM increases with aging. Ii1 

2000, the p1·evalence of DM was estimated to be 0.19% in people less tl1an 20 years old and 

8.6o/o in people greater tl1an 20 yea1·s old. In individuals greater than 65 years tl1e prevalence of 

DM was 20.1 o/o. Tl1e prevale1 1ce is similar in men and won1en throughout most age ranges but is 

slightly greater i1 1 n1e11 gi·eater tl1an 60 years (Ha1·rison's princi pies of internal medicine, 16th 

edition, page 2152) 

The in1pact is worse in those countries that are socially a11d economically disadvantaged. Diabe-

tes tlu·eate11s the acl1ievement of the MDGs, inc1·eases tl1e risk of developing tuberculosis, and is 

closely linked with otl1e1· i11fections (IDF diabetes atlas, 5th edition, 2011) 

In the 1960s, diabetes was considered to be rare among Nigerians; r·eported prevalence rates 

were less than l o/o( Ki1111ear TWG,1963; Akinkugbe 00,0jo OA, 1969; Johnson TO, 1969) . 

Since that ti111e, st1rveys have shown a steady increase in DM over tl1e years from between 1-2% 

in the l 980's. 2.83/o in tl1e 1990's and 73/o to 1 Oo/o in the early 21 century (Umol1 et al, 2012). 

More recently, Dal1iru et al i11 a study of the prevalence of diabetes among semi-urban dwellers 

in Norther11 Nigeria obtained a prevalence of 2% while Nwafor et al obtained prevalence as higl1 

as 23 % among upper class urban dwellers in Port l-Iarcourt in Soutl1em Nigeria. Trus represents 

geographical variations within Nigeria. A prevalence of 1.43% was recorded for llonn, a city in 

the North ce11tral part of Nigeria ( Erasn1tts et al). 

Previous documentations have sl1own tl1at the prevalence of tl1e disca .... e 1� on a ""te:.1d,, tncre�e 
-

over years. In 1 971, a survey i11 Ibadan puts tl1e pre\ alence nt 0.4 %. i11 1 9 9 a 11ni tar sun e) in 

f ... agos mctro1Jolis puts the prevalence at 1.6°/o, in 1992 ru1othcr grol1p ot re �archer, r corded the 

prevalence of 2 2% and 1n I agos Isl,1n{I, tl1c })rc,,nlcncc r�cordcd ,,,a, ,, "f)f high,. tlbotat 7° 0 ( 

1:kpc11yong cl t1l, ?() 12). l11 (>c)rt I lt1rcc)ttrt, 1{1,,l.�r" �t,tlL' fl {1r ling to"' "-\1r, l) i11 1(lt1lt P'-") 1l1lt1tion. 

the prcvr1lcr1cc we,, 6 8o/o,\Vitl1 tl1c 111c,lc-lu1,111lc ra,tic) ct l .4: I . 1-\111 ng t1Cll1lt� in Jo �t "tf(.,p >li .. 
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Plateau State, the prevalence of t1ndiscovered diabetes was found to be 3. 1 % in 1994 in a survey 

by Puepet. By 2004 a second survey in Jos p11t the prevalence at 10.3% (Ebenezer AN et al 

2003). 

2.1. Epidemiology of Diabetes 

Diabetes mellin1s is a cluonic metabolic disease cl1aracterized by hyperglycen1ia resulting from 

detects in insttlin secretion, insulin actio11, 01· botl1. Unco11trolled chronic hyperglycemia results 

i11 long-tern1 da111age, pa1·ticular dysfunction, and failure of tl1e eyes, heart, blood vessels, nerves, 

a11d l(idneys. 

Type 1 di,1betes rest1lts f1·0111 autoi1nm1u1e destr11ction of tl1e pancreatic beta cells, causing the 

loss of inst1lin prodt1ction. Child1·en are usually affected by this type of diabetes, although it 

occurs at all ages a11d tl1e clinical presentation can vary with age. Patients witl1 this type of 

diabetes reqt1i1·e insulin fo1· st1rvival . 

.. fype 2 diabetes is characterized by insulin resistance and abnormal insulin secretion, either of 

which may predo1ninate bt1t both of wl1ich a1·e usually prcse11t. The specific reasons for the 

development of tl1ese abno1·n1alities a1·e largely unlrnown. Type 2 is tl1e most common type of 

diabetes. Type 2 diabetes can re1nain asy1nptomatic fo1· many years, and tl1e diagnosis is often 

made from associated co1nplicatio11s 01· incidentally through an abnormal blood or urine glucose 

test. 

Other specific types of diabetes include those due to genetic disorders, infections, diseases of t.�e 

exocrine pancreas, endocrinopatl1ies, a11d drugs. This last type of diabetes is relatively 

unco1nmon. 

Gestational diabetes 1nellit11s (GDM) is defined as any degree of glttcose intolerance \Vlth on et 

or first recognition duri11g prcgna11cy Tl1c defin1tio11 appl ics ,, l1ether insl1lin or onl,• diet 
-

modification is usecl for treatme11t ancl ,vl1cthcr tl1c co11ditit111 11cr,1"t� ,iflt:r p1�g11 u1c·). lt doe, not 

exclude tl1c possibility Ll1,1t t111rcl.og1111cc.J glucO'-il' i11tt1l�r .. 1nc\;.· 111u, l1n, c ,\ntcdnted {>r hl"gtu\ 

c<,r1com i t,Lnt I y wi ti, 1 l1c p1·<.:g11,111c y. 1\111)rox i 111l,tl l,, 7 pc..·1 ( c11l l>f ull rr�·gr111nci ·" ,ire- con1pl1cutcd 
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by GDM. The prevalence may range from 1 to 14 percent of all pregnancies, depending on the 

populatio.n st1.1died and tl1e diagnostic tests employed. 

Impaired glucose tolerance (IGT) is asyn1ptomatic, and its diagnosis is confir1ned by an elevated 

non diabetic level of blood glucose two l1ot1rs after a 75 gram oral glucose tolerance test. 

Impaired fasting glyce111ia (IFG) is an elevated non diabetic fasting blood glucose level. Botl1 

IGT and IFG are transitional stages in tl1e development of type 2 diabetes. 

2.2. Prevalence ancl Incidence of Type 1 Diabetes 

Tl1ere is a deartl1 of publisl1ed stt1dies describing the incidence and prevalence of type 1 diabetes 

i11 St1b-Sal1aran A!�rica. '"fype 1 diabetes is co11siderably rarer than type 2 disease, and large 

populations need to be st11-veyed. Also, to assess incidence, tl1e populatio11 surveyed should be 

acct1rately· lrnovv11, and tl1is is in itself difficult, as complete censuses in Africa are rare and 

n1igratio11 i11 and ot1t of study areas comn1011. Elami11 and colleagues in the Sudan in 1992 

repo11ed a st1rvey of nearly 43,000 school children (age 7 to 11 years) and found a prevalence 

rate of 0.95 per 1,000(Elamin et al. 1992). This rate is comparable to a repo1ied prevalence rate 

of 0.3 per 1,000 in Nigeria(Afol<e et al. 1992). The reported incidence is 10.1 per I 00,000

child1·en per year in Sudan and 1.5 pe1· 100,000 (Elamin et al. 1992) per year in Tanzania (Swai, 

Lt1tale, a11d McLarty 1993 ). Tl1e disc1·epancy between tl1e Sudanese and Tanzanian studies may 

be explained by ethnic differences, and pe1·haps proble1ns related to tl1e design of the studies. 

The questio11 of wl1ether type 1 diabetes is truly rarer in Africa than elsewhere remains tinsettled, 

and more detailed st1rveys are needed. Nonetheless, it en1erges from careful clinic studies that the 

behavior of type 1 diabetes is different in Sub-Saharan Africa from that in the rest of the v. orld. 

Studies indicate tl1at the age of onset i11 Soutl1 Africa and Ethiopia is later than else,,,here, ( kalk, 

Huddle and Raal 1993, Lester 1984) and the peak age of onset of t)rpe 1 diabetes in ub- aharan 

Africa is a decacle later than in the West (Afoke et al. 1992: Kalk., l-luddle, and Raal 1993), In 

addition It afn icts more fcn1alcs tl1an males. 111 outh Africa it l1a� been report�i that the peak 

age of or1sct was about 11 ycn1s 111 tl1c \\ l11te <:;ot1tl1 \lr1cn11s (si111ilt1r to l·t1rop�,m,) bt1t t1bot1t _3 

)'Cars ir1 tf1c black Soutl1 /\fricr111s ( K.alk, I lt1clcllc n11cl f{ni1l l <)l)J). "l't1c rc .. ,,<.1n .. ti1r th1� d,tlcre11-� 

arc ob:,ctrrc, r1ltl1,>t1gl1 it t,r,s lJcc11 sttggcSIL·cl tl1t1t 1>1(.1lc111 1l�l ht\.'ll tlL'l'lli11g. ,,,hi 11 a, lt)n1n1011 i11 
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by GDM. The prevalence may range from 1 to 14 percent of all pregnancies, depending on the 

population studied and the diagnostic tests employed. 

Impaired glt1cose tolera11ce (IGT) is asymptomatic, and its diagnosis is confir1r1ed by an elevated 

non diabetic level of blood glucose two l1ours after a 75 gram oral glucose tolerance test. 

Impai1·ed fasting glycemia (IFG) is an elevated non diabetic fasting blood glucose level. Both 

IGT and IFG are transitional stages in tl1e development of type 2 diabetes. 

2.2. Prevalence and Incidence of Type 1 Diabetes 

'"fhere is a deartl1 of published stt1dies desc1·ibi11g the incidence and prevalence of type 1 diabetes 

in St1b-Sal1aran A11:ica. Type 1 diabetes is considerably rarer than type 2 disease, and large 

populatio11s need to be st11·veyed. Also, to assess incidence, tl1e population st1rveyed should be 

accurately k11ow11, and tl1is is in itself difficult, as co1nplete censuses in Africa are rare and 

n1igratio11 i11 and out of study areas comn1on. Ela1nin and colleagues in the Sudan in 1992 

repo1·ted a survey of nearly 43,000 school children (age 7 to 11 years) ru1d found a prevalence 

rate of 0.95 per 1,000(Elamin et al. 1992). Tl1is rate is con1parable to a reported prevalence rate 

of 0.3 per 1,000 in Nigeria(Afol<e et al. 1992). Tl1e reported incidence is 10.1 per 100,000

children per year in St1dan and 1.5 per 100,000 (Elamin et al. 1992) pe1· year in Tanzania (Swai, 

Lutale, and McLarty 1993 ). The disc1·epancy between the Sudanese and Tanzanian studies may 

be explained by ethnic differences, and pe1·l1aps proble1ns related to the design of the studies. 

The question of wl1ether type 1 diabetes is truly 1·arer in Africa tl1an elsewhere remains 11nsettled .. 

and more detailed st1rveys are needed. Nonetheless, it emerges from careful cliruc studies that the 

behavior of type 1 diabetes is ditierent i11 Sub-Sahara11 Afi·ica fro1n that in the rest of the ,vorld. 

Studies indicate that the age of onset in South Africa and Etl1iopia is later than else,vhere. ( Kalk. .. 

Huddle and Raal 1993, Lester 1984) and tl1e peal< age of 011set of t)1pe 1 diabetes in ub- aharan 

Africa is a decade later than in the West (Afoke et al. 1992: Kalk .. 1-luddle .. and Raal l 993). In 

addition it afOicts more fcn1ales tl1an males In outl1 Alr1ca it l1ns been reported that the p >ak 

,tgL of ons�t w,1s about 11 1cars i11 tl1c \Vl1ite Sot1tl1 \iricn11� (si111ilt1r to 't1rop�t111,) bt1t Jbout _3 

years i11 the black S0L1tl1 /\ir1c.l111s ( l(nll\, l·ll1cl,lle 011(1 R1.111I l 99
""'1 ). "I Ill" rcn,011 .. ltlr tl1i diflercncc 

arc olJsct1rc, t1ltllllt1gl1 it 11,,s l1cc11 st1ggcstccl tl1r,t 11r()lr,11 'l"cl brt"l\stlcl'tii11g .. ,,•htl h i� 0111111c n in 
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Africa, may be reducing the incidence and delaying the onset of type l diabetes. Early 

introduction of cow's milk protein does seem to be a risk factor for the later development of type 

l diabetes, possibly becat1se, in neo11ates, bovine albumin can raise antibodies that mimic islet

cell antibodies and attacl( pa11creatic beta cells. Tllis is, of course, speculative, and much still 

remains unl<nown abot1t the pathogenesis and epidemiology of type 1 diabetes in Africa. 

2.2.1. Genetic Factors 

More tl1an 90 perce11t of type 1 diabetes s11bjects in Sub-Saharan Afi·ica, as in the rest of the 

world, l1ave one or botl1 l111111an leukocyte antigens (HLA) DR3 and DR4. However, there appear

to be specificities i11 tl1e HLA s11sceptibility found in ce11ain African populations. Recent studies 
• 

11sing allele-specific (oligonucleotide) probes fi·om Zimbabwe, Senegal, and Cameroon show 

positive and 11egative associations witl1 some alleles (Ga1·cia-Pacheco et al. 1992; Chauffert et al. 

1995). 

2.2.2. Immu11ological Factors 

The main n1a1·l<ers of imm11ne islet cell attacl< are islet cell antibodies (ICA) and glutamic acid 

decarboxylase antibodies (anti-GAD). These sl1bstances are found in most Caucasian type 1 

diabetic patients at diagnosis, but levels gradually decline with time. Interpretation of ICA and 

anti-GAD levels in type 1 diabetes is dependent on du1·ation of disease, and this may explain the 

variable results found in the limited Afi·ican studies so far carried out. McLarty � Kinabo .. and 

Swai ( 1990) fot1nd tl1at tl1e prevalence of ICA antibodies was only 8 to 11 percent in newly 

diagnosed Ta11zanian patie11ts. In South Af1·ica, Motala, Omar .. and Pirie (2000) found that 44 

percent of blacl<s with newly diagnosed type 1 diabetes \,Vere positive for GAD ant1bodv It 
., 

appears from these preli1ni11ary results that the genetic susceptibility and nsk factors for type 1 

diabetes in Sub-Sal1aran Africa 111ay be different fron1 tl1ose in tl1e \\'estern \\'Orld It can be 

speculated tl1at non-autoi1nn1une factors are the major detem1inants of t� pe l diabete� in ub-

Saharan Africa. 
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Africa, may be reducing the incidence and delaying the onset of type I diabetes. Early 

introduction of cow's milk protein does seem to be a risk factor for the later development of type 

l diabetes, possibly becaL1se, in neonates, bovine albumin can raise antibodies that mimic islet

cell ru1tibodies and attacl( pa11creatic beta cells. This is, of course, speculative, and much still 

re111ains unlcnown abot1t tl1e pathogenesis and epiden1iology of type I diabetes in Africa. 

2.2.1. Genetic Factors 

More tl1a11 90 percent of type 1 diabetes subjects i11 Sub-Saharan Africa, as in the rest of the 

world, l1ave one 01· botl1 l1t1111an leukocyte antigens (HLA) DR3 and DR4. However, there appea1· 

to be specificities i11 the I-ILA sL1sceptibility found in certai11 African populations. Recent studies 

t1sing allele-specific (oligo11ucleotide) p1·obes f1·on1 Zimbab\\1e, Senegal, and Cameroon sl1ow 

positive and 1 1egative associations witl1 some alleles (Garcia-Pacheco et al. 1992; Chauffert et al. 
' 

1995). 

2.2.2. Irn1nu11ological Facto1·s 

Tl1e mai11 marl<e1·s of i1n1nune islet cell attack are islet cell antibodies (ICA) and glutamic acid 

decarboxylase antibodies (anti-GAD). These sttbstances are found in most Caucasian type 1 

diabetic patients at diagnosis, but levels g1:adually decline with time. Interpretation of ICA and 

anti-GAD levels in type 1 diabetes is dependent on duration of disease. and this may explain the 

variable rest1lts fou11d i11 tl1e limited Af1·ican studies so far carried out. Mclarty, K.inabo, and 

Swai ( 1990) found tl1at tl1e prevalence of ICA antibodies was only 8 to 11 percent in newly 

diagnosed Tanza11ian patie11ts. In South Africa, Motala, Omar, and Pirie (2000) found that 44 

percent of blacl<s witl1 newly diagnosed type 1 diabetes \Vere positive for GAD antibody. It 

appears fron1 these preliminary results tl1at the genetic st1sceptibility and risk factors for t)'J)e I 

diabetes in St1b-Sal1aran Africa 1nay be different from those in tl1e \Vestern ,vorld. lt can be 

speculated that non-at1toi111mune factors are tl1e major determinants of t) pe 1 diabetes in ub-

5aharan Africa. 
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2.2.3. Environmental Factors 

An environmental "trigger" factor for the onset of type 1 diabetes has long been sought. Its 

existence is supported by the \Vell-k11own seasonality of presentation in Europe, and viral 

infection (perhaps of the coxsaclcievi1us gi·oL1p) is considered a lil<ely candidate. A seasonality of 

type 1 diabetes l1as bee11 reported in Tanzania (with most cases presenting between August a11d 

November) (McLarty, Yusafai, and Swai 1989). It would therefore seem likely that potential 

viral trigge1·s operate also in tl1e rest of Africa. 

2.3. Prevalence of Type 2 Diabetes 

Be·fore tl1e 1990s, diabetes ,;vas considered a rare medical condition in Africa. Epidemiological 

stt1dies ca1·1·ied out i11 tl1at decade, l1owever, provided evidence of a trend toward increased 

i11cidence a11d p1·evalence of type 2 diabetes in Africai1 populations (Sobngwi et al, 2001 ). 

Indeed, Af1·ica is experiencing tl1e most rapid demographic a11d epidemiological transition in 

world histo1 ·y (Mosley, Bobadilla, and Jamison 1993). It is characterized by a tremendous rise in 

tl1e bt1rden of non comrnt1nicable diseases (NCDs ), underli11ed by the inc1·easing life expectancy 

and lifestyle cl1anges rest1lti11g from the 1·eduction in infectious diseases and increased fertility, as 

well as Weste1 ·11ization. 

Almost all the reports pt1blisl1ed between 1959 and 1985 shovved a prevalence of diabetes below 

1.4 percent, except those from South Af1 ·ica, where l1igher prevalence was reported. Differences 

in diagnostic methods and crite1·ia, however, made comparison between countries difficult Since 

then. tiniform diagnostic criteria l1as becon1e more available, allo\\ing comparison across 

countries. 

The prevalence of diabetes in Africa was approxin1atel) 3 n1illion in 1994: bttt the region 1s due 

to experience a t�vo-to tl1reefold increase by tl1e year 2010 (1\rnos. lcC art11
• �1nd Z1mmet l QQ7).

The highest prevalence is found in popt1lat1011s of I11dian or1gi11 .. 1ollo,, t!d b)' black. population 

and Caucasians. Among tl1c popt1latiot1 ot' Ind1nn or1gi11 111 South t-\fnc,1 ancl 1"anzanin .. the 

prcvalc11cc is lJctwcc11 12 ,111d 13 1)ctc�11t (llt1111 ,i, t1, �,,i11, t\lcl .. nrt, and 1\lb ·rti 1991). 1 h\.: 

prevalence i1 1 blticks loll(J\.VS u \Vcstcr11iz11ti<J11 f'tt1cticr,t, ,,,itl1 tl11,t of r\1n1l 1\fricu g ·nl�rnll) bt-1(1,,· 

t percent lJltl tl1nt of' t1rl1i111 /\l'ric,, lJcl\\'Cc11 1 £11,cl 6 pc1c<.·1,t. 111 gc11l·r ,I tl1c p, ·, 11 ·n , lif' t r .. ..,
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2.2.3. Environmental Factors 

An environmental "trigger" factor for the 011set of type l diabetes has long been sought. Its 

existence is supported by the well-known seasonality of prese11tation in Europe, and viral 

infection (perhaps of the coxsacl<ievirus gi·ot1p) is considered a lil<ely candidate. A seasonality of 

type l diabetes l1as bee11 1·eported in Ta11zania (with most cases presenting between August and 

November) (McLarty, Yt1safai, a1 1d Swai 1989). It wo11ld therefore seem likely that potential 

viral t1 ·igge1·s operate also in tl1e rest of Africa. 

2.3. Prevalence of Type 2 Diabetes 

Before the 1990s, diabetes ,vas considered a rare medical condition in Africa. Epidemiological 

stt1dies ca1·1·ied out in tl1at decade, howeve1·, provided evidence of a trend toward increased 

i11cide11ce and prevalence of type 2 diabetes in Afi·ican populations (Sobngwi et al, 2001 ). 

Indeed, Africa is e, periencing tl1e most rapid demog1·aphic and epidemiological transition in 

world histo1·y (Mosley, Bobadilla, and Jamison 1993). It is cl1aracterized by a tremendous rise in 

tl1e b11rden of non con1mt1nicable diseases (NCDs), underlined by the increasing life expectancy 

and litest)'le changes resulti11g fro1n tl1e 1·eduction in infectious diseases and increased fertility, as 

well as Westernization. 

Almost all tl1e 1·eports p11blisl1ed between 1959 and 1985 showed a prevalence of diabetes below 

1.4 percent, except tl1ose from South Africa, where higl1er prevalence was reported. Differences 

in diagnostic methods and criteria, however, made comparison between countries difficult. Since 

then, unifor1n diagnostic criteria l1as become more available, allo\\ring comparison across 

countries. 

The prevalence of diabetes in Africa was appro>-.in1ately 3 111illion in 1994 .. but the region 1 due 

to experience a two-to tl1reefold increase by the year 2010 (r-\n10s. lcCart). ,md Z1mmet 19Q7). 

The highest prevalence is fot1nd i11 populat1011s of I11dia11 L)rig111. f ollo,, �d b) bl tick populut1on� 

and Caucasians. Amo11g tl1e populatio11 of lnd1t111 origin 1n �()Uth 1-\tr1c�1 ttn<.i .. l .. ru1zW1in .. the 

prcvale11ce is bet \vcc11 12 t111,l 11 J)crcc11t ( Il�1111l1i) ,1, � ,, ,,1 � 1clJi,rl)', n11d t\ I b .. rti 1991 ). ·1 .. hc 

prevalc,1cc in blr1cks tcJllo,v" a 'J...cstc111iznlt<ltl grndit·nt. ,,,itl1 thi,t of rt1n1l t-\!ricu g ·11crull� b ·ll1,, 

I pcrce11l l,tit ll111l ol� tirl,1111 A fi iur, \)ct,,1cL·11 1 r,1,cl (l J)t·t c1,t. ln g 11 �1,11 th .. pr<:, 11 \11 • of· t) I', 2 
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2.2.3. Environmental Factors 

An enviro1unental "trigger'' factor for the onset of type 1 diabetes has long been sought. Its 

existence is supported by the well-knowi1 seasonality of presentation in Europe, and viral 

infection (.I)erl1aps of the coxsacl<ievi1us g1·011p) is considered a likely candidate. A seasonality of 

type l diabetes l1as bee11 reported in Ta11zania (with most cases presenting between August a11d 

November) (McLarty, Yusafai, a11d Swai 1989). It would therefo1·e seem likely that potential 

viral trigge1·s operate also in tl1e rest of Africa. 

2.3. Prevalence of Type 2 Diabetes 

Before tl1e 1990s, diabetes was co11sidered a rare medical condition in Africa. Epidemiological 

stt1dies ca1·1·ied ot1t in tl1at decade, l1owever, provided evide11ce of a trend toward increased 

incidence a11d prevalence of type 2 diabetes in Afi·ican populations (Sobngwi et al, 200 I). 

l11deed, Africa is experie11cing tl1e most rapid demographic a11d epidemiological transition in 

\Vorld l1isto1·y (Mosley, Bobadilla, and Jamison 1993). It is characterized by a tremendous rise in 

tl1e bt1rde11 of non comIIX111icable diseases (NCDs), unde1·li11ed by the increasing life expectancy 

and lifestyle cl1anges resulting from the redt1ction in infectiot1s diseases and increased fertility, as 

well as Westernization. 

Almost all tl1e repo11s published between 1959 a11d 1985 showed a prevalence of diabetes below 

1.4 percent, except those fro1n Sot1th Africa, where higl1er prevalence was reported. Differences 

in diagnostic methods and criteria, however, 1nade comparison between countries difficult. Since 

the11, uniform diagnostic criteria l1as become more available, allowing comparison across 

countries. 

The pre\ alence of diabetes in Africa \.\'as approxin1ately 3 million 1n 1994: but the region 1s dtte 

to experience a two-to tl1reefold increase by tl1e year 20 IO (An10s. l\ lcCart, .. and Z1n1met 1997). 

1-he highe5l prevale11ce is found i11 popt1latio11s of I11(lian or1g111. f olto,, ed b� black popl.1lat1on 

and ('aucasians. A111ong tl1c populat1011 of Ind1l111 origi11 i11 �ot1th 1-\fricu and l"anzanio .. the 

prcvale11ce is bet \vcc11 12 a11d 13 11c1 c.c11t (ll,1111tli r1, � \\ i1i, i\ 1 l.,,\rl)' .. ru1d 1-\ \bcrti 1 ()Q 1 ). ·1'h .. 

prevalence in blacks follo\Vs ,1 Wc�tcrnizi1tio11 grt1liic11t ,, 1tl1 tl111t l>t· 1 t1n1l 1\fri o gcntn1ll)' b ll)'' 

I percc111 l1t1t 1l1r1t <)f' t1rb,1r1 Africr, l1ct,,•c;c11 1 111\cl 6 11crCl'llt. l11 g ·nct11I th, pr,, 1le;nCl of' t)p 
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diabetes is low in both rural and urban communities of West Africa except in trrban Ghana, 

where a high rate of 6.3 percent was recently reported (Amoah, Owusu and Adjei 2002). 

Moderate rates have been reported fron1 Sot1th Africa: 4.8 pe1·cent in a semi-urban community in 

the 01·ange Free State, 6.0 percent in an urban community of the Orange Free State, 5.5 percent 

in D111·ban (mostly occupied by the Zulu tribe), and 8 percent in Cape Town (mostly occupied by 

tl1e X11osa tribe). 

2.4. Risi( Factors for Type 2 Diabetes 

, 

There are 1narl<ed diffe1·e11ces between diabetic and non diabetic individttals in tl1e prevalence of 

s01ne risl<. facto1·s for diabetes and its complications, notably antlrropometric variables, such as 

obesity. Altl1ougl1 it is true that these data are from cross-sectio11al studies that l1ave limitations in 

establishing cat1sality, tl1ey at least st1pport tl1e l1ypothesis that increasing prevalence of diabetes 

can be attribt1ted largely to cha11ges in lifestyle resulting i11 redt1ced physical activity and 

increased calorie intal<e and subsequent weight gain. Such chru1ges have important implications 

for tl1e provision of' l1ealth care and for l1ealth education to pro1note behavioral change in order to 

control tl1e eme1·gence of diabetes in Sub-Saharan Africa. 

2.4.1 Age and Etl1nicity 

Age and ethnicity are tl1e two n1ain non modifiable risl< factors of diabetes in Africa. However, 

publisl1ed stt1dies lack t1nito1·1r1ity 011 the age range in which the prevalence of diabetes is 

observed. Acco1·di11g to I<.ing, Aubert and Herman (1998), in most developed comm.tinities the 

peak of occurrence falls in the age group of 65 years 01· older, whereas in developing countries it 

is in the age group 45 to 64, and in Sub-Saharan Africa it is in the age groups 20 to 44 and 45 to 

64 years. 

The prevale11ce of diabetes appears to be substantially higl1er i11 African-origin poptllat1ons li,,ing 

abroad than in 1nd1genous Africans. West Africans fro111 Nigeria (Cooper ct al. 1997) and central 

Africans from Cameroo11 (Mbanya ct al. 1997) \\ere co111pl1rec.i \\11tl1 popt1lation, of \\'e,t fiican 

origin in the Cc1rilJbc,111 (C'c>opc1 ct nl. I 997, f\,1l1l111) tt ct l1l. 1 t)Q1). lJ111teci �,nc lc)t11 ( ,.lopt" \."l �11. 

l'J'J7 Mbt1r1ya cl ,11. l'JtJ7), ,1t1tl tl1c U11ilc<I �l,tlc.s ((l1C'()Ct l't nl 1997). ll1c,"-" ,tltt.llL"��l1ggl,t th1t 

cr1virt)11111cnt clctcr111i11cs c.lirll'>c..:tcs flfC\'f1lc11ce i11 tl1l'S'-' I ,11t1l 1tic)11s lf .. i111il11r g ·nt.'ti tlrigi1,. 
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2.4.2. Urban-Rural Differences 

Reside11ce seems to be a major detenninant of diabetes in Sub-Saharan Africa, since urban 

residents have 1.5- to 4.0 times higher prevalence of diabetes than their rural counterparts. This 

is attributable to lifestyle changes associated with urbanization and Westernization. Urban

lifestyle i11 Africa is characterized by changes in dietary l1abits involving an increase in the

consumption of refined st1gars and saturated fat and a reduction in fiber intake (Mennen et al. 

2000). Sobngvvi a11d colleat1gues (2002) l1ave recently 1·eported an increase in fa.sting plasma 

glucose in those whose lives have been spent in an urban environment, suggesting that both 

lifeti1ne exposure to a11d 1·ece11t 1nigratio11 to or ct1rrent residence in an urba11 environment are

potential risk factors for obesity and diabetes mellitus. The disease might represent the

ct1mt1lative effects over years of dietary changes, dec1·ease in pl1ysical activity, and psychological 

stress. 

fl1e populatio11 of Africa is p1·edominantly rt1ral, but tl1e 1995-2000 urban growth rate was 

esti1nated at 4.3 percent ( compared vvith 0.5 percent in Europe). Thus, mor·e than 70 percent of 

the population of Afi·ica will be t1rban 1·esidents by 2025(UNFP A 2000). There will therefore be

a tren1endous i11crease in the prevalence of diabetes attributable to rapid urbanization. In 

addition, life expectancy at birth is 1·apidly increasing. For example, in Cameroon in 1960 it was 

abot1t 35 years but in 1990 was raised to approxi1nately 55 years. An increase in diabetes 

prevalence sin1ply becat1se ot' the cl1ange in the age st1uctu1·e of the population is therefore 

expected. I-Iowever, the HIV pa11de1nic 1nay change these estimates and projections. 

2.4.3. Family Ilistory of Diabetes 

A significant proportion of tl1e offspri11g of Cameroonians with type 2 diabetes have either t)1)e 2 

diabetes ( 4 percent) or IGT (8 percent) (Mbanya et al. 2000). A positi,,e farnil) h1stOI")' seems to 

be an independent risk factor for diabetes, but tl1is was 11ot the case in the Cape To,,n stud,,
-

(Levitt et al. 1993 ), in wl1ich fa1nily l1istory \Vas not an indcpcndc11t rlsk factor 
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2.4.4 Measure of Adiposity 

Several studies fro1n St1b-Sal1aran Africa have confirmed tl1e association between the prevalence 

of diabetes and a surrogate of obesity, body mass index (BMI). Reports from Mali (Fisch et al. 

1987), Nigeria (Cooper et al. 1997) and Tanzania (McLarty et al. 1989) have sl1own that the 

prevalence of diabetes increases with increasing BMI. BMI and obesity seem to be independent 

1·isl< factors for diabetes (Levitt et al. 1993). 

2.4.5. Pl1ysical Activit)' 

There seen1s to be a significant 1·elationship between physical inactivity and diabetes and obesity 

(Sobngwi et al. 2002). Pl1ysical activity is more co1nmon in rural tl1an urban regions of Africa 

becat1se ru1·al populations rely 011 wall<ing for tra11sport and often have intense agricultural 

activities as tl1eir 111ain occupation. In Sub-Saharan Africa, walking ti1ne and pace is drastically 

reduced (by factors of 2 to 4 for wall<i11g at a slow pace a11d 6 to more than 10 fo1· walking at a 

brisk pace) i11 an urban co1nmunity as co1npa1·ed with a ru1·al community. The main difference in 

physical activity between the two types of commt1nity, however, is the use of walking in rural 

areas as a means of transportation. 

The reduction in pl1ysical activity associated with life in a city partly explains the excess 

prevalence of obesity i11 urban areas. In a South Af1·ican study, the prevalence of a sedentary 

lifestyle in Cape Town in st1bjects age 30 years and over was 39 percent for men and 44 percent 

for women (Omar et al. 1993). Low physical activity was normal for 22 percent of men and 52 

percent of women in urban Tanzania, whereas it was usual for only 10 percent of men and 15 

percent of women living in n1ral areas (Edwards et al. 2000). Rural d,vellers' higher level ot' 

physical activity and related e11ergy expendittrre co111pared witl1 urban subjects goes far to 

explain \.vhy obesity was found to be at least fol1r ti111es higl1cr 1n urban areas than rural (Asprtl)' 

et al 2000) Tl1lts� lack of physical activity appears to be a s1gnific,u1t ri k. fc.1ctor for diabcte" 1n 

Sub-Saharan A fr1ca. 
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2.5. Complications of Diabetes 

The escalating prevalence of type 1 and type 2 diabetes and their complications in Sub-Saharan 

Africa are a major drain on health resou1·ces in financially difficult circumstances, in addition to 

having a considerable physical a11d social impact on tl1e i11dividt1al and community. 

2.5.1. Acute Complications of Diabetes 

Tl1e three 1nain n1etabolic complicatio11s of diabetes in Sub-Saharan Africa are diabetic 

ketoacidosis, hype1·osn10 lar 11onketotic coma, and l1ypoglycemia. Diabetic lcetoacidosis is a 

co1nn1on diabetic en1erge11cy i11 developing countries and carries with it relatively high mortality, 

ra11gi11g f1·on1 25 pe1·cent in Tanzania to 33 percent in l(e11ya. The major contributing factors to 

st1ch higl1 111ortality are the chro11ic lacl< of availability of inst1lin, delays in seeking medical 

assistance by 11ewly diagnosed type 1 patients presenting in ketoacidosis, misdiagnosis of 

diabetes, and poo1· l1ealtl1 ca1·e in general and diabetic care in particulai· (Rwiza, Swai, and 

McLarty 1986). 

Hyperos1nolar nonketotic coma is t1sually a complication of type 2 diabetes and is less common 

and accot111ts for abot1t l O perce11t of all hype1·glycemic emergencies in developing countries 

(Zouvanis et al. 1997). I11fection is the leading precipitating factor for both diabetic ketoacidosis 

and hyperos1nolar 11onl<etotic coma, followed by first presentation of diabetes at a health 

i11stitt1tion and no11compliance with a medical 1·egimen (Zouvanis et al. 1997). It carries a high 

mortality of up to 44 percent according to stt1dies from Sot1th Africa, which may be because the 

patients are usually elderly and l1ave othe1· 1najor illnesses (Rolfe et al. 1995). 

I-Iypoglycemia is also a serious complication of treatment in patients �ritl1 diabetes. Of a total of 

51 episodes in 43 patients ad1nitted at the Baragwanatl1 I-Iospital, Johannesbttrg. outh Africa .. 14 

cases (3 3 perce11t) were associated with sulfonylt1rea treatme 11t. The 111ajor cat1se precipitating tlie 

event wa� a mi5sed meal (36 percent). altl1ot1gl1 alcol1ol (22 percent) .. g,1stro1nt��t1nal t1pset (-0 

percent). and inappropriate trcat1nc11t ( 18 }Jcrcc11t) ,,ere lll5t) i111port,mt co11tr1bt1t(1r) t,1ctt1rs (Gill 

ancl JI ttddlc 1991 ). No 111(>rt1.1lity \VOS nssl)Cl1.1tccl \\ 1tl1 l1)'11ogl, cc111i11 in tl11, SlllCl). 
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2.5.2 Chronic Complications of Diabetes 

The seriot1sness of diabetes is largely a result of its associated complications, which can be 

seriotts, disabling, and even fatal. Prevalence studies on complications reported up to the early 

l 990s gave widely variable figures. These have been reviewed in two studies and include figures

ranging fi·om 9 to 16 percent for cataract, 7 to 52 percent for retinopathy, 6 to 4 7 percent for 

neuropatl1y, 6 to 30 perce11t for 11ephropathy, and 1 to 5 percent for macroangiopathy (Mbanya 

and Sobngwi 2003; Rolfe 1997). Tl1e variations a1·e due to diagnostic criteria problems, local and 

geographical factors\ type of q,iabetes, and variation in dt11·atio11 of diabetes. Since 1995, 

l1owever, 1nany 11101·e vigorot1s and well-conducted studies have tal<en place, giving a much 

cleare1· pictt1re of co1nplication prevalence. 

Etlmic diffe1·ences i11 tl1e prevalence of 1·etinopathy have been observed in multiethnic 

co1n1nunities. In Soutl1 Africa, the highest prevalence of retinopatl1y is obse1�ed in Africa11s, 

rather tl1a11 Indians 01· Caucasians (whites), at diagnosis and after a similar dw·ation of follow-up 

(Kall< et al. 1997). Althot1gh genetic predisposition may not be ruled out, lack of blood glucose 

and blood press11re control becat1se of difficult access to healtl1 care might accou11t for most of 

these differe11ces. 

Diabetic 11epl1ropathy also occurs early in tl1e course of diabetes, because bet\.veen 32 and 57 

percent of diabetic patients witl1 a n1ean du1·ation of diabetes between 5 and 10 years have 

microalbt1111i11t1ria (Kall< et al. 1997 � Ral1le11becl<. and Gebre-Yohannes 1997: Sobng,vi et al. 

1999). The diagnosis of nephropathy may, l1owever, be faulty because of lhe presence of' 

proteinuria dt1e to renal infections and sickle-cell ane1nia. 111 Africa, diabetes mellitus accounts 

for a third of all patients who are ad1nitted to dialysis units (Diallo et al. 1997) .. and renal 

replace1nent is both expensive and not widely available. It appears, tl1eref ore .. that diabetic end

sta.ge renal failure is the first cause of hospital n1ortality in diabetic patients 1n \trica. In outh 

Africa, for example. 50 perce11t of all causes of mortality in type 1 diabetic patients m,1) be due 

lo renal failure (G1ll, 1-Iuddle, and Rolfe 1995). 

'I he cstim,Jlcs t)f" tl1e prcv,1lc11cc of nct1rt)11r,tl1y ,,i,r)' ,, i,lcl) clc..·1-,�11cli11g 011 tl,e 111t"ll1odolog)' ti ,.d 

lo assess tI,c111. f\11(tcrc)v,1sct1l,11·, <lt111)lit�r1tic111s t1 1 cli1,l1ct1:� ,1rL tl)nsi l ·1 • t rnt't' ir\ t\fric. .. 1 c.ft.,,o,tt" a 
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high prevalence of l1ypertension. Lower-extremity an1pt1tation varies from 1.5 to 7 percent, and 

about 12 percent of all hospitalized diabetic patie11ts l1ave foot ulceration. A high proportio11 of 

patients have lower-li1nb arterial disease that contributes to the develop1nent of d.iabetic foot 

lesions. It is con11non to see patients witl1 diabetic foot ulcers as the presenting complaint of 

diabetes. Data fi·om Tanza1lia have showi1 that the vast 1najority ( over 80 percent) of ulcers are 

neuropathic in origin and not associated witl1 pe1·ipheral vascular disease (Abbas, Lutale, and 

Morbacl< 2000). Attdits of diabetes care carried out in Cape Town, Soutl1 Africa; Dar es Salaam, 

Tanza11ia; a11d Yaou11de, Can1eroo11, l1ave demo11st1·ated poor glycen1ic control and inadequate 

foot ca1·e as risk factors for diabetic foot. Fewe1· tha11 22 pe1·cent of patients had their feet 

examined dt1ri11g a year of attendai1ce at prima1·y health cai·e clinics in tl1ese tliree cities, even 

tl1ough i11 Cape To\VJ.1, 37 pe1·ce11t demonstrated either peripheral ne11ropathy or peripheral 

vasct1lar disease (Abbas, LLttale, ancl Morbacl< 2000; Boulton 1990). Li1nited patient knowledge 

of proper foot care. practices relating to foot care, and cultural beliefs, including the association 

of diabetes, leg L1lce1·s, and lowe1· extre1nity amputation "''ith bewitchment, are also cornn1on 

problems encot111tered in Sub-Saharan Afi·ica count1·ies (Abbas, Lutale, and Morback 2000; 

Boulto11 1990). 

Data 011 cerebrovasct1lar disease are scarce becat1se of the mortality associated with this 

co1nplication, the low p1·opo11ion of patients seen in hospitals, and tl1e lacl< of death certificates 

or proper records of tl1e caL1se of death. Recent results from the general population of Tanzania., 

where a 1norbidity and mo11ality su1-veillance syste1n l1as been set up, sl1ow that stroke mortality 

was three to six ti111es that of' England and Wales and that 4,4 percent of type 2 diabetic patients 

presented Vvitl1 strol<e at tl1e diag11osis of diabetes (Wall<er ct al. 2000). Coronar) heart disease 

may affect 5 to 8 perce11t of type 2 diabetic patients a11d cardiomyopatl1y up to 50 per�ent of all 

patients. Whereas 1nicrovascular complications of diabetes are highl)' pre, entable and occur 

early dLtring tl1e course of� the disease, macrovascular disease is rare. Late diagnosis o!
"" 
diabete 

poor metabolic control, and non standardized diagnostic proccdt1res rather than genetic 

predisposition may account for tl1is differe11ce \i\ ith otl1er popt1lat ions nrot1nd the,, orld. 
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2.6. Mortalicy Associated with Diabetes 

There have been relatively few structured 1nortality studies from Africa, 1naking quantification of 

outcome difficult. However, a major study fro1n Zil11babwe in 1980 (Castle and Wicks 1980) 

recorded follow-t1p of 107 newly diag11osed diabetic patie11ts ( both type 1 and type 2). In-patient 

mortality was 8 percent, ai1d tl1e su1·vivors l1ad a n1ortality rate of 41 percent witl1in six years of 

follow-up. Most deatl1s were due to infection, l1yperglycemic emergencies (ketoacidosis and 

11011l<etotic co111a), 01· l1ypoglycemia. Particular risl< tactors for an adverse ot1 tcome were male 

ge11der, alcol1ol abuse, and i11st1lin treatme11t. 

A11otl1er ot1tco111e stt1dy was repo1·ted from Tanzania in 199 0. A col1ort of 1 ,250 newly diagnosed 

patients was fallowed fro1n 1981 to 1987 , and actuarial five-year survival rates were calculated 

(McLarty� IZinabo, and Swai 1990; Swai, Lutale, a11d McLarty 1990). Eigl1ty-two percent of 

tl1ose not on inst1li11 st1rvived five years, but onl)' 60 perce11t of tl1e g1·oup on insulin treatment 

st1rvived tl1at long. Once agai11, the cat1ses of deatl1 were predominantly 1netabolic and infective. 

The autl1ors conclt1ded that in Africa "diabetes was a seriot1s disease with a poor prognosis." One 

reviewer also observed tl1at tl1e Tanzanian study indicated tl1at five years from diagnosis, 40 

percent of tl1ose on insuli 11 would die, wl1ereas in Et1rope 40 percent of similar patients would 

Sl1rvive mo1·e tl1an 40 years (Deckert, Poulsen, and Larsen 1978; Gill 1997). 

There is son1e evideI'\Ce, l1owever, that at least i11 some parts of Africa the prognosis of diabetes 

is i111provi11g. Figt1res reported from Etl1iopia (Lester 1991 , 1996), for example, are considerably 

better than tl1e Zi111babwea11 (1980) a11d Tanzanian (1990) data. Interestingly, although metabolic 

emergencies were still tl1e major cause of deatl1, tl1e mortality fron1 renal failure �vas substantial. 

presumably from diabetic nephropathy and large vessel disease. A cohort of t)'pe 1 diabetic 

patients who were followed in Soweto, South Africa. l1as also s110\\TI relati, el)' prolonged 

survival (Gil 1, Huddle, and Rolfe 1995). At follo\v-up after 10 ) ears. ,,,ith a me,m diabetes 

duration of 14 vcars. o1 1ly 16 percent had cl1cd Tl1is figttr(· ''l'"' still i11 c,cc"s or· \\'e .. t m rates .. 

although ahnost all these dcath5 ""ere due lo ncph1 opalh) ,l con1phcu\Jon n,o,th unlr.:,1tnbk 1n

J\ f rica CVCl1 110\V. 
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Obviotisly, many factors affect mortality patterns amo11g diabetic patients in different parts of 

Africa. These inclt1de provision of medical care and supply of insulin and other treatment 

modalities, as well as a va1·iety of social, cultural, and etl1nic factors. As seen earlier, the gradt1al 

lengthening of the du1·atio11 of diabetes in itself co11tributes to changing patterns of mortality, to 

,vl1icl1 diabetic nephropatl1y and macroangiopatl1y are rapidly playing a larger part in many areas. 

Large vessel disease is lilcely to accelerate in prevalence also because of Western i11flt1ences, 

st1ch as smolci11g, obesity, 1·educed exer·cise, and higl1-fat diets. 

2.7. Cost of Diabetes
• 

Stt1dies 011 tl1e eco11ornics of diabetes care in Sub-Sal1aran Africa are limited. A Medline search 

of sucl1 stt1dies ove1· the past 20 years yielded only the Tanzanian stt1dy (Chale et al. 1992). In 

Tanzania abot1t US$4 n1illion wot1ld have been required to take care of all patients with diabetes 

in 1989/90, whicl1 t1·anslates to US$13 8 per patient pe1· year. This sum is equivalent to 8.1 

percent of the total budgeted health expendin1re for that financial year and well above the 

allocated per capita health expenditu1·e in Tanzania of US$2 for the year 1989/90 (Chale et al. 

1992). In Cameroon the ave1·age direct n1edical cost of treating a patient with diabetes in 2001 

was 0S$489, of ,¥l1icl1 56 percent was spent on hospital admissions, 33.5 percent on antidiabetic 

drt1gs, 5.5 percent on laboratory tests, and 4.5 percent on consultation fees. The direct medical 

costs for treating all diabetic patients i11 Cameroon rep1·esented about 3 .5 percent of the national 

budget for tl1e year 2001/2002 (Nlcegot1m 2002). Esti111ates of diabetes care management in 

Malawi, based on inter11ational p1·ices for essential drt1gs and Malawi l1ospital cost <lat� suggest 

that a type 1 diabetic patient spends about US$ l 00 pe1· year for tl1e purchase of insulin .. and a 

type 2 patient spends US$25 annually on oral hypoglycemic agents (Vaughan. Gtlson and .:vlills 

1989). 

·rhe average age al onset of diabetes in Tan,a:inia ,vas 44 ) care; and the a\ l'ragc ugc ut d ath \\'US

46 years; population h fe expectancy \Illa� 'i1 yc.ir� rl1l' l111l 11l,1tcd nunthcr of ht·:!lthy life dn, c;

(I II I),) lost because of diabetes , a� 1 I 00 d,n � per pnticnt. ol "h1ch 6Q pcrccnt " ,, be 1u,c of

prcniaturc ,nortality 'l'his calc11l11tion \\IOS b11$cd on 111 I\ e1 'l-' l ,,,: fut ,lit) 1 tc 11\cr Ji, , ,: 1
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of 29 percent and a severe chronic disablement rate of 14 pe1·cent. Tl1e estimated HLDs lost per 

capita becat1se oi' diabetes were 820 person-days per 1,000 people per year (Chale et al 1992). In

Ghana tl1e ave1·age age at onset of diabetes was 40 years, with 50 percent case fatality after 15 

years a11d an average age at death of 55 years, with 30 percent disab1e1nent before deatl1. The 

total days lost were calct1lated as 217 per 1,000 people pe1· year, of whicl1 52 percent were due to 

pre111att1re deatl1 (Vaugl1an, Gilson and Mills 1989). 

2.8. Diabetes I ·Iealtl1 Care 
, 

More than 50 years ago people witl1 diabetes were mostly treated i11 l1ospitals by specialists. With 

li1nited 1·esot11·ccs a11d slu·inl<i11g l1ealtl1 budgets, togetl1er with a sl1a14P rise in tl1e prevalence of 

type 2 diabetes, specialist care i11 a l1ospital is not possible for everyone. An increasing number 

of pri1 11ary a1 1d co1n111t111ity l1ealtl1 care professionals are responsible for managi1 1g people with 

diabetes. Tl1e ongoi11g healtl1 secto1· refo1·ms in 1nost of the countries of Sub-Saharan Africa have 

promoted more responsive and appropriate planning tlrrough decentralized and demand-driven 

health ca1·e, i1 1 which dist1·ict 1nanagers decide how to divide their budgets between prevention 

and control oi' di·ffere11t l1ealtl1 p1·oblems (WI-IO 2000). 

In order to plan fo1 · proper delivery of diabetes l1ealth care, St1b-Sal1arai1 Afi·ica countries need 

epidemiological and healtl1 services info1·matio11. Tl1ere is also a 11eed to lmow the estimates of 

the prevale11ce of diabetes, its risl< factors, a11d its complicatio11s. Finally, adequate kno\vledge of 

the overall bt1rden of diabetes in l1igh-risl< populatio11s and countries is a prerequisite for 

effective diabetes l1ealtl1 care delivery (King et al, 1998). 
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of 29 percent and a severe chronic disablement rate of 14 percent. The estimated HLDs lost per

capita becal1se of diabetes were 820 person-days per 1,000 people per year (Chale et al 1992). In

Gl1ana the ave1·age age at onset of diabetes was 40 years, with 50 percent case fatality after 15 

years and an average age at death of 55 years, with 30 percent disablement befo1·e death. The 

total days lost were calct1lated as 217 per 1,000 people per year, of whic]1 52 percent were due to 

pren1ature deatl1 (Va11gha11, Gilson and Mills 1989). 

2.8. Diabetes l-Icaltl1 Care 

More than 50 years ago people with diabetes were mostly treated i11 hospitals by specialists. Witl1 

li1nited resotirces a11d sl1ri11lci11g l1ealtl1 bL1dgets, togetl1er with a sha1·p rise i11 the prevalence of 

type 2 diabetes, specialist care in a hospital is 11ot possible for everyone. An increasing number 

bf pri1na1·y a11d co111n1L111 ity l1ealth care professionals are responsible for managing people with 

diabetes. Tl1e ongoi11g healtl1 sector refo1 ·1ns in 1nost of the count1·ies of Sub-Saharan Africa have 

pro111oted n101·e responsive and app1·opriate planning tlrrough decent1·alized and demand-driven 

heqlth care, i11 wl1icl1 dist1·ict n1anage1·s decide how to divide their budgets between prevention

and control of diff ere11t healtl1 p1·oblems (WI-IO 2000). 

ln order to plan f o1 · p1 ·oper delivery of diabetes l1ealth care, Sub-Sal1ara11 Afiica countries need 

epidemiological and healtl1 services informatio11. Tl1ere is also a 11eed to lmo\v the estimates of 

the prevalence of diabetes, its risk factors, and its complications. Finally. adequate kno\Vledge of 

the overall bLirden of diabetes in l1igh-rislc populations and countries is a prerequisite for 

effective diabetes l1ealtl1 care delivery (King et al, 1998 ).

20 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.9. Prevention 

Sufficient evidence exists from countries ot1tside Africa that weight loss diet and exercise can' ' 

prevent 01· delay diabetes in people witl1 IGT (Pan et al. I 997; Tt1omilel1to et al. 2001; Vijan et 

al. 1997) and that physical activity may exert an independent effect on the prevention and control 

of diabetes .(Wojtaszewsl<i et al. 2000) 

The strategies fo1· p1·i111ary prevention, 111ostly involvi11g st1pport for behavior change tl1rough 

differe11t fo1·n1s of foct1sed edt1cation a11d n1ass-media ca1npaig11s, are l1igl1ly cost-effective (Swai 

et al, 1990). P1·evention st1·ategies i11 St1b-Sal1ara11 Af1·ica have their own lin1itations .. Lack of 

aware11ess by the popt1latio11 of and facilities fo1· detection and 111onitoring contributes to the l1igh 

prevalence of diabetic co111plicatio11s, and poo1·ly sl<illed or i11adequate l1ealth care staff, delay in 

seel<ing 1nedical atte11tion, and lacl< of access to affordable dn1gs contribute to tl1e high rate of 

diabetes-related 1no1iality. Unless these factors are tal<en i11to accou11t when planning effective 

preventi,1e st1·ategies, tl1e objectives will not be attainable. 

The United l(ingdom Prospective Diabetes Study (UI(PDS 1998a) and the Diabetes Control and 

Complication T1·ial (DCCT 1993) have showt1 tl1at i11te11sive cont1·ol of glucose results in a 25 to 

70 perce11t 1·eduction i11 tl1e numbe1· a11d severity of n1icrovascular complications in people with 

diabetes. Tl1e UKPDS also demonstrated a 12 percent reductio11 in 1nortality related to type 2 

diabetes. In tl1e UI(PDS, conn·ol of high blood presst1re reduced the risk of microvascular 

complications by 3 7 percent and death fro1n type 2 diabetes-related disease by 32 percent 

(UKPDS 1998b ), better 1·eductio11s than those from tigl1t blood glucose control (UKPDS 1998a). 

although the combination of blood pressure and blood glucose control was the most effective. 

Health beliefs are still deeply e11slu·i11ed i11 the l1ealing ct1ltu1·es of people in ub- aharan t-\fnca.
thereby predisposing most patients to alternate bet'ween n1odern and trad1tional chn1cs. There are
places in Sub-Saharan Africa where chlorpropmn1de and tolbutan11dcs are still drug of choice
(and the only ones available) together with alpha n1c1h, ldopJ (for blood pre� ure control) in

P I fr d . 1 1- bctes 'fl1e ne\vcr clt1s�c" of (irtags Sl.tlt0n) ll1rtt1 grotip� glit1idt's-�cop e a 1cctc wit 1 c 1a 

unaf fordal,lc f c)r Ll1c 1nt1jority c>l
1 

tlic po11tiltlll<)n . 
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• 

1 

One of the major cl1allenges facing insulin-treated patients in S11b-Saharan Africa i� the lack of a
co11stant Sllpply of insuljn at affordable cost (Yudki11 2000). Tl1e supply of inst1lin i11 Sub
Saharan Africa is erratic, even at large l1ospitals, and the prospects for people with type 1
diabetes are poor (Alnoah et al. 1998; Dagogo-Jacl( 1995). T11e exact burden of poor insulin
access in developi11g cot1nt1·ies is still unknown, because no good scientific study has been
carried out in tl1ese cot1ntries. However, 16 pe1·ce11t of the world's populatio11 i11 developed
cot1ntries witl1 abot1t 35 pe1·cent of all diabetic patients 11se over 40 percent of the wo1·ld's total 

insulin eacl1 )'ea1· (Jervell 1996; I<.ing 1998). Moreove1·, a s111all percentage of type 2 diabetes 

patie11ts in developing cot111tries reqL1ire i11st1li11 �,11en they become severely wasted and 

l1yperglycen1ic. l"'hc1·cforc, i11st1lin is t1ndert1tilized in Sub-Saha1·an Africa. In tl1e second edition 

of Diabete�� 1lt!as·, tl1e IDF's rfasl< Force 011 Insttlin Survey reports that no co11ntry in Africa l1ad 

100 percent accessibility to i11suli11. In fact two cot111tries in Africa l1ad tl1e lowest accessibility in 

tl1e vvorld: tl1e Den1ocratic Rept1blic of Congo, wl1ere people witl1 type I diabetes had access to 

inst1l in f 01 · less tl1a11 25 }Je1·ce11t of the tirne, a11d Zambia, where tl1ose with type 2 diabetes had 

access to i11s11li11 011ly 26 to 49 percent of the ti1ne. Tl1e l1igh cost of i11s11lin appears to be the 

n1ost in1po11a11t ca11se of lacl( of access to insulin in people wi tl1 type 1 diabetes in most countries 

of Af1·ica (IDF 2003). Tl1ere is therefore an u1·ge11t need for tl1e initiation of international 

progran1s to alleviate the pligl1t of insulin-treated patients in Africa. These p1·ograms may include 

(a) a selection oi' type of drt1g throt1gh tl1e esse11tial drug list; (b) improving affordability of the

price cl1argcd by a}Jplyi11g such n1easures as national price i11fom1atio11, patent status. availability

of generics, eqttity prici11g schemes, review of ge11eral taxes and margins. and as a last resort,

parallel import and compt1lsive licensing; a11d ( c) st1stai11able financing of 1nedical supplies

tl1rough genei·al tax levies, j11st1rance scl1emes, copayn1e11t or full payn1ent by the patient. loans�

and donations (IDF 1998). One of the solutions to the problem being d1sct1ssed 1s  donation of

insulin combined with a mechanisin to suppo11 logistics. ed11c,1t ion. and n1onitonng The lin1iting

factor with tl1is scl1eme is long-term sustainability.

V f S b Sal1ara11 Africa can aJ'tord lo �crcc11 nnd tre .. 1t the C()t11pl1ct1tion, ofcry cw coL111tr1es 1n u -

d' b 1 . l Jatt1y 11ct1ro11ntl1). 11c11 l)llt"t 11 , 4\",t t1lt1r d1 "� l"t') ( D 1gogo J,.1ck
ra ctcs (ncpl1roJJ,tl ,y, 1e 11101 , 

ICJ<,5) . . . . , ... c:t cJfcLlt\'C \\ .,t) \(l rt"(itlLt' 111l11t 1lit) tttl I ·11 l ,t .. ,g · rc1111l fuil\1re itl. I\( I:, 111l11lJ1lclrG a,c "' co.--, 
. ( I 1 I". ? cliitlJCll'"�) ,, itl1 111il'l{>ltll)11111itl\ll i 1, l \ll tl l'' 1r • llf li111itc:d

people ,vitl1 ty11c I ,l1r11Jctcs :111c ' i.: -
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use because most people cannot afford them (Hend1·y et al. 1997; Tooke, Thomas, and Viberti 

2000). The potential for intervention and prevention of diabetic foot lesions is very l1igh as a 

cost-effective strategy . 

• 
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CHAPTER THI{EE

METHODOLOGY 

3.1. Study Area 

This study vvas ca11·ied out i11 Elciti state goverrunent secretariat, Located in Ado-Ekiti, the state 

capital. Ekiti state, c1·eated on October I st 1996, is sitt1ated entirely witl1in the tropics and has a 

population of 2,3 84212 according to 2006 popt1latio11 census. It is predominantly a 

ho1noge11ot1s society and careft1lly populated by Y ort1ba spealci11g people of the South West zone 

of Nigeria. 

The state civil service co1nprises of sixty one (61) ministries departments and agencies (MDA's), 

with a popt1lation of 9021 (El<iti state civil se1-vice con1mission). Twen·ty four (24) of these are 

prese11t i11 tl1e state sec1·etariat out of whicl1 twelve ( 12) are core minist1·ies, some of which 

inclt1de : Jt1stice, I-Iealth, Ag1·ic and rl1ral development, Integ1·atio11, Education, Youth and Sport, 

Finance� W on1en affairs, Infor1nation, Edt1cation, Housing and physical planning, and Trade, 

Investments a11d Iru1ovatio11s. 

3.2. Study Design 

A cross-sectional population-based study 

3.3. Study Population 

The Study population include randomly selected civil servants age 18 to 64 ) ears, willing to 

participate and comply with the instructions of the study as well as gh en an infonned consent 

Pregnant women were excluded due to the transient nature of gestational diabetes UNIV
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3.4. Sample Size Determination 

The required sample size was estimated using statistical fo1·rnula for estimating minimum sample

. . d . . d' [ 
z2 Pq size 1n escr1pt1ve stu 1es 11= 

d2 ] a11d findings from a previous study where a prevalence of

23% was reco1·ded among the l1igl1 socio-economic g1·oup (Nwafor, A ; Owhoji, A 2001) . The 

n1inimt1n1 sample size would be inflated by 10% to take care of 11on-1·esponse, incomplete 

respo11ses, and reft1sals. 

11= estimated sai11ple size 

z= 1.96 (Standard no1·mal deviate at 95% confidence level); 

p= Proportion of st1bjects with diabetes mellitt1s= 0.23 

q= 1-p, expected p1·oportion of subjects withot1t diabetes= 0. 77 

d= degree of acct1racy/allowable e11·or =5%= 0.05 

n= (1.96) X (1.96) X (0.23) X (0.77) 

(0.05) X (0.05) 

· 
= 272.13 ,_, 272 

Adjusted 11t11nber of sa1nple size (n) = n = 272 

• 

1-0.1 0.9 

=300 

Therefo1·e the minimt11n sample size for this study is 300.

3.5. Sampling Tecl1nique 

Stratified random satnpling tnetl1od was used, in whicl1 the sample size \Vas sub-divided in

. 1 · · in eacl1 stratun1. Each of the participating ministries fo1·1ns theproportion to the popu at1on size 

stratum. 

� 
[ l e ( I 2) 01111istrics. tl1t1� 111ltl..1ng a total of· t,,�1, e t 12) ,tratn.rhc secretariat is 111ade Ltp o twc v 

. re sci cctcct t1"ing si111plc rn11dl1r11 s,1n1pl t11g. '--,m1plL' '''Cf\.'Six (6) out of the twelve ( 12) strata we ... 

JtOJJortiotltlll:I\'. l l1l: ,c.:ll' ll .. d stn,ta ,,t .. � 111i11i�lr1 � cf then sclcctccl from cacl1 stratl1111 I 

36) 11 ·iiltll (-7), 1:i,1t111 • (58), i,nd 1\gr1 ( l -�).
1 tllcgratior1 (5 ), Jt1sticc (21 ). 1��111'1 (., 1 , c 
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3.6. Data Collection Method

Data was collected by the use of a set of co1nprel1e11sive and struct1.11·ed questionnaire, which
comprises of socio-demog1.-apllic data, anthropometric ( I1eight, weight, body mass index), blood
st1gar ( random blood glt1cose) and blood pressure measures. T11ese procedures (anthropometric,

blood glt1cose and blood pressure 1neast1res) were conducted with the assistance of a doctor, a

nt11·se and a laboratory scie11tist. Tl1e qt1estioru1aire sougl1t information on the possible risl< factors

such as dietary habit, alcohol intal<e, smolcing, socio-demog1·apluc data (age, sex, marital stan.1s,

edt1cational level acl1ieved ru1d worl< status), family history of diabetes, presence of diabetes

S)11npto111s (polyuria, polydipsia, poly1Jl1agia and weight loss) and drug history to sort out tl1ose

on l1ypoglycen1ic 111edications. 

3.7. Data Collcctio11 Instruments 

Questionnaire 

Question11aires was self-administered (for educated subjects) and ad1ninistered by the 

investigator to those withot1t formal education. In either case, the conte11t of the questionnaires 

was dt1lly explained to each 1·espondents and each was given the opportunity to ask questions 

which were answei·ed and all areas of misunderstanding clarified. In cases where the instructions 

had not been followed 01· sudden ill11ess had intervened, screening was deferred. The

questionnaire was divided into diffe1·ent sections: namely socio-demographic characteristics.

family }1istory _ tobacco use, alcohol use, diabetes mellitus, blood pressure, fruits and vegetables.

physical activity a11d clinical a11d laboratory measurement�.

Level of Physical Activities 

Ph · 1 . . d based on the intensil)' of acti,,it) undcrtnk.c-11 b) the r�!>pondent ..._ ys1ca act1v1ty was assesse 

Th _____ d · ·t· that 1nade tl1en1 breatl1e faster tl1i1n norn1nl in the p,l t ,, eek ,, �rose that perforrne act1v1 1es 

Cl ·r. 
. 

1 h that clid not ,vere clnss1ficd 1nt1ct1, l".
ass1 1cd as act1 ve, w 1y t o5c ' 
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Physical measurements 

Height, weiglit and BP of respondents were measured. Height was measured using a collapsible 

meter rule in meters (m), while weight was measured using a standardized batl1room weigl1ing 

scale (I-Iana scale) in l<ilograms (l<g). BP was 1neast11·ed trsing a11 at1tomated Sphyg111omanometer; 

OMRON M2 (I-IEM-7116-E) Sphyg1nomanomete1·. OMRON Sphygmomanometers have been 

evaluated fo1· acct1racy a11d 1·eliability. T11ey have also been t1sed in some community-based 

stt1dies (Loinel and Yacl<oob, 2005, WI-IO, 2008c, Anastase et al., 2012, Amos et al., 2013). 

Blood glucose measurements 

Random blood st1gar (RBS) was obtained t1sing finge1· pricl< with Rocl1e ACCU-CHEK 

advantage glt1con1eter, made by Roche diagnostics. This meter has a memory of 480 tests which 

is 60 1no1·e tl1an tl1e ave1·age for all blood glt1cose meters. Recent studies l1ave shown tl1at modern 

handl1eld glucose meast1ring have excellent technical characteristics and yield results that are 

sin1ilar to 1·eference laborato1·y 1netl1ods, and besides various studies ( Solnica et al 2003 ) have 

reported that capillary glucose measuren1ents are as suitable as venous glucose measuren1ents in 

tl1e diagnosis a11d detection of type 2 diabetes 1nellitus in epidemiological studies. Respondents 

with random blood st1ga1· � 11.1 1n1nol/l and symptoms of diabetes were classified as diabetic. 

Mctl1od ancl criteria for· diagnosing cliabetcs mcllitus 

Diabetes vvas defi11ed accordi11g to WHO guideline as· 

1) Diabetes syinptoms ( i .e polyuria, polydipsia and unexplained weight loss) plus

• a randon1 venotis plasma glucose concentration 2: 11. l mmol/1 or

· 1 cent1·ation > 7 .0 mmol/l or • a f ast1ng plas1na g ucose con -

I l Cose concentration 2: 11.1 mn1ol/l t,\'O hottr after 75g anh�rdrous• two ho11r p asma g u 

. 1 1 t lei·ance test ( OG TT )
glucose 1n a11 ora g ticose O ' 

2 · I ld not be based on n s111glc glt1co�c dctcm1i11ation bt1t) With no sy1nptoms d1ag110s1s s 1ou ... 

. _ clctcrn1111i1t1011 1\t lc,1"t ,,11l' lli<l1tioni1l gluco,c tl·�t rc�t1lt C.lllrcqu1 res con ( 1 r111atory plnsma vcnotis
. . 

, • .. 1• 1 'tic ri,i,gc 1s l''"�11t1nl l'tthl:r fo .. t111g. fro111 1 u1do111 �a111ptt..·another d,1y \-'v1tl1 ,1 \1,1lt1e 111 tl1c cinJc 

or f'rom the t W() l1c)t1r post gl t1cc1sc lc)Ittl.
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Definition of Body Mass Index (BMI) Status

Body Mass Index (BMI) was deterrnined by dividi11g weigl1t in kilog1·an1s (l<g) by tl1e square of

beigl1t in metres (1n
2), i.e., (l<g/m2). BMI was determined according to WHO classification.

Table 1: BMI CLASSIFICATION 

[[ < 18.50 
I 

- =-=-:===-- -

I < 16.00 < 16.00 
16.00 - 16.99 

Severe thinness-
I 16.00 - 16. 99 
-1 17 .00 - 18.49 

Moderate thinness
- -

Mild thinness
��....,._ 

I 11.00 - 1s.49 
--c 18 .5 0 - 2 2 ._,;.:

9
�

9 
=-=�Normal range 1:S.SO - 24·99 

I i3.oo· - 24.99 

L;o-'v---e...;:.�w=�.;,;;:i, g�.h_:::::. t� .. =-=�;.;;. ... �
[
p=-�, -��-=2:::s=-. o::-:o:-=�=tlr[ =,;;=:=.�. � 2 s. oo

I 25.oo - 27.49 _______ 
_Pre-obese 25.oo - 29_99 I 27_50 - 29.99 --11

___:�-----�...,_.,....�-·-rr..---:-:r-z - �----.-r---...... r. . ' 'c:: 3 O. o;:=:o���r' _ � 3 0. 00 Obese 

Obese class I 

I 30.oo - 32.4_9 _______ �30.00 - 34.99 I 32.so - 34.99
.--��----lff-----�----1, 35.00 - 37 .49

35.oo - 39.99 I 37_50 - 39.99' 

. -
Obese class II 

Obese class Ill �T __ 
--r---

�40.00�40.00 
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3.8. Data Analysis and Management 

All qtiestionnaires were sci·eened for co1npleteness. Data analysis was done using SPSS version

16.0. 

Descriptive statistics sucl1 as mean, ±1·eqt1ency tables, charts and p1·oportion, were used for data 

swnma1·izatio11. 

Appropriate inferential statistics was carTied out using chi-square and binary logistic regression. 

Clli-sqt1a1·e test was can·ied ot1t to establish statistical association betwee11 independent and 

dependent va1·iables, while bina1·y logistic regression tested their strengtl1 of association as well 

showed tl1e p1·edicto1·s a1nong tl1e variables. 

3.9. Ethical Consideration 

Informed conse11ts were obtai11ed from civil se1-vants chosen. Tl1ey were informed that they have 

tl1e rigl1t to reject 01· accept to participate in tl1e stt1dy. Those that accept to participate were then 

recruited for the stt1dy. Approval was obtained fro1n El<lti State Ethical Review Committee, 

Minish·y of Health, Ado-Ekiti, before conducti11g tl1e survey. All diabetics both old cases and 

newly diagnosed cases were dully cou11seled and urged to seel< further 1nedical treatment. 
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CHAPTER FOUR

RESULTS 

4.1 Frequency distribution of socio-de.mographic characteristics of respondents.

A total o·f 300 subjects selected for this study participated in the survey giving a response rate of 

l OOo/o. The socio-demographic characteristics of the respondents are shown in Table 2 below.

The subjects were aged 22 - 62 years. Tl1e 1nale to fe1nale ratio was I .14: 1. The males were 

sigriificantly olde1· than tl1e fe1nales. The mean age of the san1ple population was 

38.27± 10.2yea1·s while tl1e n1ean age was 39.85± I 0.64years (male), 36.4±9.31 years (female). 

Tl1e mean age for 1nale is significantly higl1er tl1an the 1nean age for female. Majority of the 

respondents were 45 years 01· olde1· (30.3o/o), fe1nales (26.4%) and males (33.8%). The Yoruba 

co111prised 92.3%, tl1e Ibos 4.0o/o, I-Iausas 1.0% and others 2. 7% . More than half of the 

respo11dents were Clrristians (60.3%), wl1ile 39.0% were MLtslims. Majority of the respondents 

l1ad tertia1·y edt1cation (80.7%) wl1ile more tl1ru1 half of the respondents had secondary education 

(17.7%) and l.7o/o vvith primary education. Males had a l1igher level of education (83.8%) than 

the females (77.1 %). A higl1er proportion of the respondents were married 195(65.0%). 

Hovvever, more n1ales 105 (65.6%) than females, 90 (64.3%) were married . 

• 

• 
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Table 2: Frequency distribution of respondents' socio-demographic characteristics

Socio-demographics 

Age 
<24-

25-29
30-34
35-39
40-44
> 45-

Ma1·ital status
Single
Married
Divorced
Separated 
Wido,v 
Educatio11 
Primary 
Seco11da1·y 
Te1·tiary 
Tribe 
Yoruba 
Igbo 

Hausa 
Others 
Religion 
Christianity 
Islam 
Traditional 
Sala1;1 g1·ade level 
<7 -

>7

Males n (0/o) 

6( 3.8) 
24( 15.0) 
29(18.1) 
21(13.1) 
26(16.2) 
54(33.8) 

52(32.5) 
105(65.6) 
0(0.0) 
0(0.0) 
3(1.9) 

0(0.0) 
26(16.2) 
134(83.8) 

150(93.8) 
3( 1.9) 
2( 1.2) 
5(3 .1) 

98(61.2) 
60(37.5) 
2(1.2) 

50(31.2) 

110 68.8) 

Females n (o/o) 

6( 4.3) 
31 (22.1) 
26(18.6) 
32(22.9) 
8(5.7) 
37(26.4) 

33(23.6) 
90(64.3) 
7(2.3) 
5(3.6) 
5(3.6) 

5(3.6) 
27(19.3) 
108(77.1) 

127(90.7) 
9(6.4) 
1 (0.7) 
3(2.1) 

83(59.3) 
57(40.7) 
0(0.0) 

31 

60(42.9) 
80(57.1) 

All n (0/o) 

12( 4.0) 
55(18.3) 
55(18.3) 
53(17.7) 
34(11.3) 
91(30.3) 

85(28.3) 
195(65.0) 
7(2.3) 
5(1. 7) 
8(2.7) 

5( 1. 7) 
53(17.7) 
242(80.71 

277(92.3) 
12( 4.0) 
3(1.0) 
8(2.7) 

181(60.3) 
117(39.0) 
2(0.7) 

110(36.7) 
190 63.3) 
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Table 2: Frequency distribution of respondents' socio-demographic characteristics

Socio-demographics 

Age 

<24 

25-29

30-34 
35-39

40-44
> 45

Ma14ital status 
Single 
Married 
Divorced 
Separated 
WidO\i\f 
Education 
Pri1nru·y 
Seco11da1·y 
Tertiary 
Tribe 
Yoruba 
Igbo 
Hausa 
Others 
Religion 
Christia11ity 
Islam 
Traditional 
Salary grade level 
<7 -

>7

Males n (0/o) 

6( 3 .8) 
24( 15.0) 
29(18.1) 
21(13.1) 
26(16.2) 
54(33.8) 

52(32.5) 
105(65.6) 
0(0.0) 

0(0.0) 

3 ( 1. 9) 

0(0.0) 

26( 16.2) 
134(83.8) 

150(93.8) 
3(1.9) 
2( 1.2) 
5(3 .1) 

98(61.2) 
60(37.5) 
2(1.2) 

50(31.2) 
110(68.8) 

31 

Females n (0/o) 

6(4.3) 
31(22.1) 
26(18.6) 
32(22.9) 
8(5.7) 
37(26.4) 

33(23.6) 
90(64.3) 
7(2.3) 
5(3.6) 
5(3.6) 

5(3.6) 
27(19.3) 
108(77.1) 

127(90.7) 
9(6.4) 
1(0.7) 
3(2.1) 

83(59.3) 
57(40.7) 
0(0.0) 

60(42.9) 
80 57.1 

Al) n (0/o) 

12( 4.0) 
55(18.3) 
55(18.3) 
53(17.7) 
34(11.3) 
91(30.3) 

85(28.3) 
195(65.0) 
7(2.3) 
5( 1. 7) 
8(2. 7) 

5(1. 7) 
53(17.7) 
242(80.71 

277(92.3) 
12(4.0) 
3( 1.0) 
8(2.7) 

181(60.3) 
117(39.0) 
2(0.7) 

110(36. 7) 
190 63.3) 
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Table 2: Frequency distribution of respondents' socio-demographic characteristics

Socio-demographics Males n (0/o) Females n (0/o) All n (o/o) 
-

Age 
6( 3.8) <24 6(4.3) I 2( 4.0) -

25-29 24( 15.0) 31 (22.1) 55(18.3) 
30-34 29(18.1) 26(18.6) 55(18.3) 
35-39 21(13.1) 32(22.9) 53(17. 7) 
40-44 26(16.2) 8(5.7) 34(11.3) 
> 45 54(33.8) 37(26.4) 91(30.3) 
-

Marital status 
Single 52(32.5) 33(23.6) 85(28.3) 
Married 105(65.6) 90(64.3) 195(65.0) 
Divorced 0(0.0) 7(2.3) 7(2.3) 

Separated 0(0.0) 5(3.6) 5(1. 7) 
8(2.7) Widow 3(1.9) 5(3.6) 

Education 
5(3.6) 5(1. 7) Pri111ary 0(0.0) 

53(17. 7) 27(19.3) Seco11dary 26( 16.2) 
242(80.7) 108(77.1) Tertiary 134(83.8) 

Tribe 
127(90.7) 277(92.3) Yoruba 150(93.8) 

12(4.0) 9(6.4) Igbo 3(1.9) 
3(1.0) 1(0.7) 2(1.2) Hausa 
8(2.7) 3(2.1) 5(3 .1) Others 

Religion 
98(61.2) 83(59.3) 181(60.3) 

Christianity 117(39.0) 57( 40. 7) 60(37.5) Islam 2(0.7) 0(0.0) Traditional 2( 1.2) 

Salary grade level 
60(42.9) 110(36.7) 

50(31.2) <7 
80(57.1) 190(63 3) -

110(68.8) >7
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Table 2: Frequency distribution of respondents' socio-demographic characteristics

-Socio-demographics
-

Age 
<24 

25-29

30-34

35-39

40-44

> 45
Ma1·ital status 
Single 
Married 
Divorced 
Separated 
WidO\;\/ 
Education 
Pri1na1y 
Secondary 
Tertiary 
Tribe 

Yoruba 
Igbo 
Hausa 
Others 

Religion 
Christianity 
Islam 
Traditional 
Salary grade level
<7 -

>7

Males n (0/o)

6( 3.8) 
24( 15.0) 
29(18.1) 
21(13.1) 
26(16.2) 
54(33.8) 

52(32.5) 
105(65.6) 
0(0.0) 
0(0.0) 
3 ( 1. 9) 

0(0.0) 
26( 16.2) 
134(83.8) 

150(93.8) 
3(1.9) 
2(1.2) 
5(3.1) 

98(61.2) 
60(37.5) 
2(1.2) 

50(31.2) 
110(68.8 

31 

Females n (0/o) 

6(4.3) 
31 (22.1) 
26(18.6) 
32(22.9) 
8(5.7) 
37(26.4) 

33(23.6) 
90(64.3) 
7(2.3) 
5(3.6) 
5(3.6) 

5(3.6) 
27(19.3) 
108(77.1) 

127(90. 7) 
9(6.4) 
1(0.7) 
3(2.1) 

83(59.3) 
57(40.7) 
0(0.0) 

60(42.9) 
80(57. l) 

All n (0/o)

12( 4.0) 
55(18.3) 
55(18.3) 
53(17. 7) 
34(11.3) 
91(30.3) 

85(28.3) 
I 95(65.0) 
7(2.3) 
5( 1. 7) 
8(2.7) 

5( I. 7) 
53(17. 7) 
242(80.71 

277(92.3) 
12(4.0) 
3(1.0) 
8(2.7) 

181(60.3) 
117(39.0) 
2(0.7) 

110(36.7) 
190(63 3 
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4.2: Frequency distribution of family history and lifestyles

In table 3 Family history of diabetes was obtained in 75 su·bjects; 25 of these (33.3%) had

diabetic fathers, 21 (28.0%) had mothers with diabetes while 29(38.7%) l1ad relations who l1ad

diabetes (g1·andpare11ts). Also 11 (78.6%) reported that their fatl1er had died of diabetes while

3(21.4%) reported that their n1other had died of diabetes. Respo11dents who ever smoked were 

13.3°/o compa1·ed to those who never smol<ed(86.7%) a11d wl1ile those wl10 are cu1·rently smol<ing 

are 6.3%. alcohol intal<e was seen in 95 respondents(3 I .7%) with 24.2% taking one bottle in a 

week, 46.5°/o tal<ing two bottles a11d 29.3% tal<ing 111ore than t,¥0 bottles. Also 42.0% of the 

respo11de11ts were seen to be pl1ysically active wl1ile more tl1an half of the respondents were seen 

to be pl1ysically i11active (57.3%). 
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Table 3: Frequency distribution of family history, blood pressure and lifestyles

Variable 

-Family history of DM
Yes 

No 

If yes ,vho 
Fatl1er 

Mother 

Grai1d pa1·ents 

Deatl1 as a 1Aesult of DM

Father 

Motl1er 

Sn1olc.i11g( currc11 t) 
Yes 

No 
Smol{ing(Evc1·) 
Yes 
No 
Alcol1ol int�ll{c 
Yes 
No 

Systolic p1·cssurc 
� 140m1nHg 
< 140mml-Ig 
Diastolic pressure 
� 901nmI-Ig 
< 90mml-Ig 
Physical activity 
Yes 
No 

Fruit consumption 
Everyday 
Weekly 
Monthly 
Yearly 
Fruit servings 
One serving
Two sen, ings 
Three scrv111gs 
Vegetable consumption
f.,vcryday
l:.vcry week
Vcgctahlc ,c,,.vir1g, 
�nc serving 
1 W(J scrvi 11 , s

Frequency (0/4)

75(25.2) 
223(74.8) 

25(33.3) 
21 (28.0) 
29(38.7) 

11 (78.6) 
3(21.4) 

19(6.3) 
281 (93. 7) 

40(13.3) 
266(86.7) 

95(31.7) 
205(68.3) 

24(8.0) 
276(92.0) 

56(18.7) 
244(81.3) 

126( 42.0) 
172(57.3) 

75(25.2) 
167(56.0) 
20(6. 7) 
36(12.1) 

179(69.4) 
70(27.1) 
9(3.5) 

124(43 1) 

164 ( "(, C)) 

213 (71.6) 

64 :!6. l 
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4.3: Anthropometric and blood pressure characteristics by gender

In table 5 the mean BMI was 22.92 ± 3.24kg/m2 . There was no significant difference in the BMI
between males and females (t==0.25, P>0.05). The mean BMI for females 22.87 ± 3.42 while the

mea11 BMI for 1nales is 22.96 ± 3.09. Males had sig11ificantly higher DBP and SBP compared

witll the females. 
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"fable 4: 11tl11·opo111ctric i1n<.1 blood prcssu1·c cl1t1r11l�tc1·istic by gender. 

Val 1·i;1 b le" Mnlc 11= 160 Fcn1nl cs 'o::::: 140 
�e�gl1t (k�) 11�et111± SD ___ 71.32± 9._26 __ ._6_8.83.L 7.40
rlciBl1t (111� 111c�1± D 1.76-1: 0.08 1.73} 0.12 
ll 11(� ,/r11·)111cltt1l I) 22.961 1.09 22.87 J .:a.-- -

-

3 ,tJ2 
()l1l)�lllll1g) lllCt\ll:l 'I) 87.28:t 10.29 82.58 l 8.93 
�l�l)l111111lll!) 111c�111± I) 128 (1l)l l2.06 12�.88 1 l 0.13 

�11.!e}c {n=3oo· 
70.1 GJ. 8.52 
1.74 LO.JO 
22.92 ± 3.24 
85.09:L 9. 94 
127.18.t )J.27

, .. -·-

n-valt1c
0.01
0.015 
0 80 

-

< 0.001 
< 0.00 I 

13 ti Bou) l�t�'i l11tlc,, 1)131>- l)1Ltslol1t lJlt>tltl 11rcssurc, SJJI' Systc>l1c; f:,luc,cJ pressure 

D� t l)1�1l1ctc� 111ellitt1s. Sl) Sttt11cll1rtl <.lcvi .. ,tior1. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.4: Association between antl1ropometric measures, blood pressure and diabetes

Table 5 shovvs the association between anthropometric measures and diabetes. The diabetic

patients were sig11ificantly older than the respondents witl1 normal glucose tolerance (t= 4.96, p< 

0.001 ). Diabetes was more f1·eqt1e11t in people aged 45 years and above. Also BMI was seen to be 

significantly higher in diabetic patients than nonnal patients, tl1is however was statistically 

significant (t-=5.76, p< 0.001). This was also seen in the blood pressure of diabetics whicl1 was

also significantly higl1er tl1an that of no1mal people. 

3G 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 5: Association between anthropometric measures, blood pressure and diabetes.

Variable Norn1al Diabetic 
Wei·;ht mean± SD 69.53± 8.46 74.78± 7.55 
Height mean ± SD 1.75 ±0.11 1.71 ± 0.09 
BMI mean± SD 22.55± 3.07 25.53± 3.26 
s,,stolic n1ean± SD 126.31± 11.2 134.72± 9.64 
Diastolic 1nean± SD 84.27± 9.93 90.89± 8.33 
A�e n1eai1± SD 37.22± 9.88 45.83±9.14 

BMI= Body Mass Index, SD= Standard deviation. 

7 

P-value

< 0.001 
0.07 
< 0.001 
< 0.001 
< 0.001 
< 0.00 I 
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• 

Symptoms of diabetes 

• 

increased Urination 

25% 
•

increased thirst 

36% 

•gure 2: frequency distribution of the symptoms of Diabctc
F' 
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• 

Symptoms of diabetes 

• 

increased Urination 

25% 
• 

increased thirst 

36% 

•gure 2: frequency distribution of the sympto1ns of Diabetes.
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4.5: Prevalence of Diabetes

Out of 300 subjects seen, 28(9.4%) were previously seen to have diabetes; while 22(7.3%) 

subjects were diagnosed with diabetes dtrring tl1e study. l·Ioweve1· 36 subjects were therefore 

found to have diabetes giving a prevalence rate of 12.0%[95% C.I=0.08-0.16]. The prevalence of 

diabetes in male respondents was 11.4% [95% C.I =0.06-0.16) wl1ile that of t11e female 

respondents was 12.9% [95% C.I=0.07-0.18], however tl1e difference between the males and 

females was not significant. Tl1e mea11 ra11dom blood sugar was 9.04± 1.30 .
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Table 6: Prevalence of Diabetes Mellitus

Variable Males (0/o) Females (0/o) Total x
i 

Diabetes(previously + current) 18(11.4) 18(12.9) 36(12.0) 0.15 
Diabetes (Jreviot1sly dial-;nosed) 15(9 .5) 13(9.3) 281'9.4' 0.004 
Diabetes (Random blood sugar) 11(6.9) 11 (7 .9) 22(7.3: 0.11 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 6: Prevalence of Diabetes Mellitus

Variable Males (0/o) Females (0/o) Total x
i 

Diabetes(previously + current) 18(11.4) 18(12.9) 36(12.0) 0.15 
Diabetes (oreviousl't diagnosed) 15(9.5) 13(9.3' 28'9.4'1 0.004 
Diabetes (Random blood sl1gar) 11 (6.9) 11 (7.9) 22(7.3) 0.11 
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4.6: Association hehveen socio-demographics of respondents and prevalence of diabetes

01ellitus.

Table 7 s110\VS tl1e association between socio-demogi·aphic cl1aracteristics of respondents �d

prevale11ce of diabetes mellitus. The diabetic subjects were significantly older than t11ose with

normal glucose level (p<0.00 I). AJso respondents who were divorced 11ad more diabetic subjects

tl1an those wl10 were ma11·ied and single, n1arital status was an important risk factor. However,

tl1is was statistically sig11ificant (p=0.015). Level of educatio11, Salary g1·ade level and ge11der 

vvere ho\�eve1· not associated witl1 prevalence of Diabetes. 

• 
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Table 7: Cross tabulations showing the associations between the socio-demographiccharacteristics of the respondents and the Diabetes mellitus.
-Socio-demographics

-

Age 
20-29 
30-39 
40+ 
Marital status 
Single 
Married 

Level of Education 
Secondary& lowe1· 
Tertiary 
Grade level 
<7 
-

>7
Gender· 
Male 
Fen1ale 
Family l1isto1·y of DM 
Yes 

No 
, 

DM== Diabetes Mellitus 

Diabetes mellitus
Yes (0/o) No (0/o) 

1 ( 1. 5) 
8(7.5) 
27(21.8) 

3(3.6) 
33(15.4) 

9(15.5) 
27(11.2) 

12(10.9) 
24(12.8) 

18(11.4) 
18(12.9) 

20(26.7) 
16(7.2) 

66(98.5) 
99(92.5) 
97(78.2) 

81(96.4) 
181 (84.6) 

49(84.5) 
213(88.8) 

98(89.1) 
164(87.2) 

140(88.6) 
122(87.1) 

55(73 .3) 
205(92.8) 

Chi-square P-value 

20.18 < 0.001 

7.97 0.005 

0.80 0.37 

0.225 0.64 

0.15 0.69 

I 9.78 <0.001 
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Table 7: Cross tabulations showing the associations behveen the socio-demographicc}iaracteristics of the respondents and the Diabetes n1ellitus.

-Socio-demographics Diabetes mellitus
-

Age 

20-29 

30-39 
40+ 
Marital status 
Single 
Married 

Level of Education 
Seco11dary& lowei· 
Tertiary 
Grade level 
<7 
-

>7

Gender· 
Male 
Female 
Famil)' l1isto1·y of DM 
Yes 
No 

• 

DM= Diabetes Mellittis 

Yes(0/o) No(0/o) 

1 ( 1. 5) 
8(7.5) 
27(21.8) 

3(3.6) 
33(15.4) 

9(15.5) 
27(11.2) 

12(10.9) 
24(12.8) 

18(11.4) 
18(12.9) 

20(26.7) 
16(7 .2) 

66(98.5) 
99(92.5) 
97(78.2) 

8 I (96.4) 
181(84.6) 

49(84.5) 
213(88.8) 

98(89. I) 
164(87.2) 

140(88.6) 
122(87.1) 

55(73.3) 
205(92.8) 

Chi-square P-value 

20.18 < 0.001 

7.97 0.005 

0.80 0.37 

0.225 0.64 

0.15 0.69 

19.78 <0.001 
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4,7: Cross tabulations between lifestyle factors, symptoms and Diabetes mellitus.

In table 8, BMI was significantly higher in diabetic subjects than those with nonnal glucose level

(P<0.001 ). Also physical activity was an important factor infl11encing the prevalence of diabetes

(P==0.01 ). Alcohol consumption and sn1oking habits were not associated with the prevalence of

diabetes (P> 0.05). Blood presst1re was highly significant with prevalence of diabetes .
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Table 8: Associations behveen l ifestyle factors and the prevalence of Diabetes.

-variables

-

B1VII 

<25 
-

>25

Pliysical activity

Yes 

No 

Alcohol intal{e 
Yes 

No 

Blood p1·essure 
Yes 

No 
Sniol{ing status 
Yes 
No 
Freq of cons11mption 
off ruits & Veg 
Everyday 

Every week 
E,,ery 111011tl1

• 

• 

Diabetes Mellitus
Yes (0/o) No (0/o) 

16(6.8) 220(93.2) 
20(32.3) 42(67.7) 

7(5.6) 118(94.4) 
29(17.0) 142(83.0) 

15(16.0) 79(84.0) 

21(10.3) 183(89. 7) 

14(36.8) 24(63.2) 

16(7.3) 203(92.7) 

2( 1.0 .5) 17(89.5) 

34(12.2) 245(87.8) 

12(16.0) 63(84.0) 

154(92.2) 13(7 .8) 
43(79.6) 11 (20.4) 

Chi-square P-value

30.01 <0.001 

9.05 0.01 

1.94 0. 16

27.40 <0.001 

0.046 0.83 

7.44 0.02 
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4.s: Predictors of diabetes mellitus

Table 9, after logiStic regression analysis the independent predictors of Diabetes were BMI, age,

p
hysical activity, increased thirst, increased hunger and increased urination. However, blood

pressure \iVas not a predictive value for the presence of-' diabetes. Physical activity was a

protective factor against diabetes as those who carry ot1t physical activity were about four times 

less likely to have diabetes as against those who do not carry out exercise ( OR= 0.27, 95%CI=

0.099-0. 75). Also BMI was also seen as a protective factor as those who weigh less than 25l<g/m2

\ivere also abot1t fou1· times less likely to have diabetes tha11 tl1ose who weigh 1nore tl1an 25kg/m2

(OR= 0.28, 95o/oCI= 0.11-0.74). However symptoms sL1cl1 as increased thirst, urination and

hunger were all see11 as risl< factors for diabetes, witl1 increased urination being the highest

co11trib11tory risl< factor fo1· tl1e presence of diabetes(OR= 7.62, 95o/oCI= 2.84-20.47) . 
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Table 9: IJogistic regression analysis of diabetes mellitus.

Variables 

Age 

20-29

30-39

40+

BMI 

<25 
-

>25

Blood p1·essure 

Yes 

No 

Mar·ital status 
Si11gle 

Ma1·ried 

I11crcase{l tl1irst 

Yes 

"t-�o 

Increased l1ungcr

Yes 

No 

Increased urination

Yes 

No 

Pl1)1sical activity

Yes 

No 

Family history 

Yes 

No 

Diabetes mellitus 

Adjusted OR 95°/o CI 

0.05 

0.29 

1 

0.28 

1 

2.44 

I 

0.20 

4.36 

1 

3.05 

1 

7.62 

1 

0.27 

1 

2.30 
1 

0.007-0.410 

0.13-0.67 

0.11-0.74 

0.80-7.40 

0.06-0.68 

1.49-12.73 

1.04-8.89 

2.84-20.47 

0.099-0.75 

0.81-6.52 

P-value

0.005 

0.004 

0.0 I 

0.12 

0.01 

0.001 

0.04 

<0.001 

0.012 

0.12 

-� . -
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I 

Body mass Index (BMI) was considered · · 
. . 

as an 1nd1cator for obesity and often refe1Ted to as thepn1ne dete1nunant for the development of t 2 d
. ype 1abetes. We observed an association between

BMI and diabetes in our study populati In h b' 
. on. t e 1vanate analysis, ,ve have seen an excess risk

of diabetes among subjects with BMI(> 25), however this was significant(P< 0.001). after

adju5ting with otl1e1• potential confot1nders in the multivariate model, BMI showed an association 

for diabetes. Interestingly, significant protective effect was observed for those wl1ose BMI was 

less tl1an 25l<glm2. Tl1is study is in agreen1e11t with stt1dies conducted in the urban and peri-u1·ban 

Indian popt1latio11 tl1at s11owed a strong association between DM and BMI for botl1 sexes, 

l1oweve1· women showed an excess risl< co1npared to me11(Ramacl1andran, 1992). 

Epidemiological data f1·01n Asia11 Indians(AI), Mexican Americans(MA) and Non-H ispanic 

Whites(NI-IW) fron1 a Sa11-Antonio l1eart study sl1owed tJ1at MA had the higl1er rate of Obesity 

and l1igl1est p1·evalence of diabetes(men I 9 .6%; women 11.8%), NHW had also high rates of 

obesity bt1t Jow p1·evalence of diabetes( n1cn 4.4%; women 5. 7%) while Al l1ad lower BMI than 

MA. 1,he 1nean BMI fo1· males in tl1is study was 22.96l(g/m2
( 95%CI= 22,48 - 23.44) and 

22.87kg/n12( 95%CI= 22.29 -23.44) for females. This study was close to that found in studies by 

Raimi(2008) i11 South-\vest Nigeria(23.5 l<g/m2 vs 23.8kg/n12), Okafor(2009) i11 Eastern Nigeria, 

Gezawa(2009) in Nortl1-east Nigeria(24.3l<g/n12 vs 25 .61<g/m2
). The mean BMI of urban dwellers 

in Sokoto was 24.0 kg/1112• 23.6kg/m2 in Saga1nu(Raimi, 2008), 26. 7kg/m2 in Enugu( Okafor, 

2009) and 24. 7l<g/1112 i11 Maidt1guri(Gezawa, 2009). The mean BMI in this study 22.92 kg/m2 \Vas 

lower compared with ct1r1·ent definitions oi� Obesity reco1nmended by \vHO(BMI2: 

JOkg/n12)(WHO, 1999). 

Multivariate analysis showed Alcohol as a strong independent risl< factor for type 2 diabetes in

this population. I-Ieavy consl1mption of alcol10I has bee11 positively associated \vith diabetes

( Akinkugbe, 1997). T11is 1nay be dt1e to hepatic and/or pancreatic da111age ,, hich is kno\\11 to

complicate alcoJ1oiism (Obembe, Siju11ola 1993 ). Adi( 1994), Oli and ',, aokolo( 1996 )1n Enugu

have reported an association between liver disease and diabetes in 1gcria.

. th idei, ti fied 1 ndcpe11de11t risk Juct<.1r f()f di\1bL"tt·... ,,,hicl1 ,, ,t 111orc
Advancing age vvas ano er 

• • , , > �O , ars atl(I ,1bovc. 1·111" \\'llS co11�istc11t ,, ith tl1d1L·, t:011dt1ct ·d b)1

prevalent 1n SllbJccls ,igc } c, 
. . .. . 

.1 l I ( 199 1) ,,,11ic11 J<)l111cl tl1 it tl1t r,l k 111 1 I ·11 t.· of 111b lt 111 

Johnson ( 197 J) r111cl Mel J�,, )' ct Lt 

• • 1 , , , fl r iJ :;.5(> ) .,,rs <>l r1g • It ,� ,, l'll k110,,,1 tl1 l Jlr\;'\ nJc,11 t'
'igcria t1nd I �111ri1111n 'csr1ccl1\'c y \\ft l, c • 
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of diabetes increases with age (Zirnmet 1982) 1 . . , · n N1ger1a, the risk of diabetes increases 3-4 foldsafter tl1e age of 44 years (Akinkugbe 1997) 1..: . . . 
, \i\1

1ucl1 1s consistent \vith our study. The worsening ofinsulin resistance with age and inc · I · reasing ongev1ty of diabetic patients due to improved care all
contribute to the rising prevalence of type 2 diabetes with age (Zimmel, 1997).

Physical activity is a well l<11own 1·isl< factor for type 2 diabetes. In this stt1dy, the risk of
diabetes is reduced by 27% by those who involve themselves in p11ysical activity. Thls figure is
lowe1· compared to a study can·ied out in Portharcot1rt that says tl1e risl< of diabetes was redt1ced
b) 50% an1ong men wl10 tal<e moderately vigorous exercise (Perry, Walker 2005). Helmrich et al
( 1991) showed i11 a prospective study tl1at physical activity is inversely related to the prevalence
of diabetes. Ot1r stttd) f ot111cl an associatio11 bern,een physical activity and prevalence of diabetes.
Pl1ysical activ it) ,vas a st1·011g predictive factor for t11e pre,,alcnce of diabetes. It was seen as a
protective factor against diabetes {OR= 0.27; p=0.012}. I-Iowever in ot1r study, history of
diabetes was seen not to be risl< facto1· fo1· diabetes (95%CI=0.81-6.52; p=0.12).

Conc1t1sion 

Tl1e prevalence of type 2 diabetes in tl1is study is fairly high. About 9.4% were previously seen 
to have diabetes and 7.5% were diagnosed with having diabetes dt1ring the study. It should be 
noted that tl1is result is tecl111ically alarming as it 11as been predicted that mucl1 of tl1e global 
increase in DM is predicted to be in developing countries including Nigeria. Some of the 
identified risl( facto1·s of type-2 diabetes are modifiable mal<ing type 2 diabetes a potentially 

preventable disease. It \\t'OL1ld be prudent therefore to recom1nend screening of subjects at risk

ai1d litest) le modificatio11 to redt1ce tl1e pre,,alence of diabetes in Ekiti state 

Recommendations

I. World I lcaitI1 Organization (WHO) African Regional Office should ,, ake up to a,,,arenes� on
. · II· Tl · regior1 has a growing prevalence o1' diabetes 111ellitU1,. Untortunatel)'. alldiabetes me 1tus. 115 

. . h' · are either lo\.V or n11ddlc-i11co111c ,fc)rc ll1nd� nncl trchnicuJ \ttpport ·
the countries 1n t 1s region ' 

should be directed al tl1e co11trol ot1 di,1bctes i,1 tl1is rcg1011

•1 lcl cor1cltict r1 11r1t ill1111I 11l>ll- <>111111\t11ic11bll Ii.. 1 • ri ... k fl, l<>rs
2. "J J1c 1:ccfcrt1I ( ,cJvcr11111c11t s 1<1ll 

, r· 1·, l:,t.•tcs ii, 1 ig ,1 ii, ,,,t,� I, I clct ·r111ir1�d ir11)1") (" 1r 19 7. 1 \.
survey, as 1l1c ovcrr1ll 1ircv,1lcr1cc ,, ' t,1 
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surve)' vvill reveal the magnih1de and dist ·b · ri ution of diabetes and their associated risl< factors in
Nigeria. Interventions can tht1s be channeled · 1 appropnate y. 

3. The Federal Ministry Of I-Iealth (FMOH) should strengthen its "Department for the Control of
Non-Communicable diseases. This will aid the effective control of diabetes mellitus and its
complications. 

4. All the thi1iy-six (36) states of tl1e federation should create a department or an agency for the

Control of diabetes n1ellitus. Just as every State has a departn1ent or an agency for tl1e contt·ol of

I-Iun1an Immunodeficiency Vin1s (HIV)/ Acquired Inunune Deficiency Sy11drome (AIDS).

5. £l<iti State Gove1·11n1ent sl1ot1ld implement large scale population screerling of diabetes, in

order to mitigate tl1e 11101·bidity a11d mortality associated with diabetes. 

6. Bel1avioral cl1a11ge co1n1nt111ication (BBC) is strongly recomznended at all levels of

gover111ne11t. 

7. El<iti State Government sl1ould begin massive can1paigns on the need for civil servants to

regt1larly cl1ecl< tl1eir blood sugaz· level. This will foster early diagnosis and tl1us 1·educe diabetes

i11duced 1norbidi ties a11d mo1·talities . 
• 

Stud} Limit�1tions 

I. Abdominal obesity (waist-hip ratio) was not measured. Thus, some participants classified as

nonnal on the global obesity scale could be st1ffering from abdominal obesity. 

2. Responde11ts departments ,ve1·e not captured, mal<ing it difficult to deterrnine the distribution

of diabetes among the variot1s departments and ministries. 

3. Another importa11t variables that ,vas 11ot captured is the fi·equency of consumption of high

calorie and fatty foods which could l1ave showed their effects on the prevalence of diabetes

5]
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survey ,:viJI reveal the magnitt1de and d" 1 ·b · . 15 rt tltton of diabetes and their associated risk factors in
Nigeria. Interventions can thtis be channeled . 

1 appropriate y. 
3. The Federal Ministry Of Health (FMOI{) should strengthen its' Department for the Control of
Non-Communicable diseases. This will aid the effective control of diabetes mellitus and its
complications. 

4. All the thirty-six (36) states of the federation should c1·eate a department or ru1 agency for the

Control of diabetes mellitus. Jt1st as every State has a department or an agency for tl1e cont1·0J of

I-It1n1an Immunodeficiency Virus (HIV)/ Acquired Immune Deficiency Syndrome (AIDS).

5. El<iti State Gove1·11111ent sl1ould in1ple1nent large scale popt1lation scree11ing of diabetes, in

order to mitigate tl1e morbidity a11d mortality associated with diabetes. 

6. Bel1avioral cl1a11ge co1nmt1nication (BBC) is strongly recommended at all levels of

gove1·runent. 

7. El iti State Government sl1ould begi11 massive can1paigns on the need for civil servants to

regt1larly cl1eck tl1eir blood st1ga1· level. This will foster early diagnosis and tl1us reduce diabetes

induced n101·biciities a11d 111ortalities . 
• 

Stucl) Limitations 

I. Abdominal obesity (waist-hip ratio) was not measured. Tl1us, some participants classified as

11or111al 011 tl1e global obesity scale could be suffering from abdominal obesity. 

2. Respondents departments \.Ve1·e not captured, mal<ing it difficult to determine the distribution

of diabetes among the various departments and ministries.

3. Allother important variables that was not captured is the f1·equency of consumption of high

calorie and fatty foods which could have sho\ved their effects on the pre, alence of diabetes
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