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ABSTRACT

This study was designed to determine the levellgéagmic control among diabetic patients and tessghe
relative associations with some diabetic complioadi Subjects for this study were diabetic volurstédiagnosed
using the 1999 who criteria), who willingly grantdteir informed consent. They reported at the diatsinic of
the Federal Medical Centre (FMC) Umuahia whererthaights (in kg), heights (in metres), age of sohjsex,
type and duration of diabetes mellitus and bodysniadex (BMI) were measured/calculated and recordibd data
obtained were analysed using the statistical packagsocial sciences (SPSS). The student t-testusad and P <
0.05 was considered as statistically significarite Tesults show that only 38% of the subjects hamt gliabetic
control while poor glycaemic control was seen i62f the subjects. Poor control was more prevasenbng
females than males and also associated with mateetic complications than in subjects with goodtmnThus,
regular and prompt diabetic care is strongly enaged to reduce the increasing prevalence of poaraghmic
control and the associated cardiovascular healtthelou
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder ity characterized by elevated blood sugar levels,
macrovascular and microvascular complications sdistantially increase the morbidity and mortadissociated
with the disease and reduce the quality of liféhef affected individual (Klein, 1995). It is assateid with absolute
or relative deficiencies in insulin action and/fosulin secretion (WHO, 1985).

The World Health Organization (WHO) classificatidefines the underlying etiology of type 2 diabedesdefects
in insulin secretion, with a major contribution findnsulin resistance (Scheen, 2006). It is the comest endocrine
disease whose prevalence is said to be on theasemgobally (Amos et al., 1997). Whilst type 1 Ripears to be
uncommon in the developing countries, type 2 DMlom other hand, is at its highest prevalence in@aacasoid
communities (King and Zinnet, 1988). However, refgss of the contributions of defects in insulimsgvity
versus insulin secretion, defective function of trancreatic B-cells is now accepted as the hallnedriype 2
diabetes (Scheen, 2006; Kahn, 2003).

It is now well accepted that the best biochemigdidator of long-term glycaemic control in DM istlestimation of
glycated haemoglobin (HBA) (Malik et al., 1996 ; ddaisr, 1996 ; Uchefuna and Mba, 2003). Glycated
haemoglobin is derived from haemoglobin a, whiclthis major component of adult haemoglobin. Fornmati®
HBA begins during erythropoiesis and continues ulgitothe 120-day life span of the red blood celtsniation of
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HBA is irreversible and the level in the red blooells depends on the concentration of blood glucesehat a
single HBA value reflects the average blood glucosecentration for the preceding 8-12 weeks (Compeg et
al., 1981).

The oxidative stress — over production of super@xidduced by hyperglycaemia is the pivotal pathigéactor
mediating the emergence of diabetic complicationype 2 diabetes, while also producing increasediovascular
risk by enhancing macrovascular complications (@i 2006). The over production of superoxide la¢ t
mitochondrial level may also be involved in damagBicells, leading to their failure and overt ditdse

It is known that loss of glycaemic control is predoantly due to progressive B-cell dysfunction, hwihe
contribution of different factors mainly glucoseximty and oxidative stress. The oxidative streas tead to an
increase in apoptosis in B cells and thereforerdmntes to the progressive deterioration of B-éatiction in type 2
diabetes (Kaneto et al.,, 1996; De guema et al.5R0Dhe pathophysiology of type 2 diabetes, as wasllithe
therapeutic goal of achieving strict glycaemic cohtis soon as possible, and to maintain this énldmg-term,
provides the rationale for the use of appropriategyd early in the disease (Schemethaner, 2004).

Poor glycaemic control causes the accumulationoobitol and advanced glycaemic end products whigh a
responsible for causing the chronic complicatioh®® (Brownlec, 1994). Diabetes mellitus is a lda disease
and so there is a tendency that the morbidity aateat with it will also increase with time (Ihekwaland Ojule,
2001). Studies have shown that DM and its relatedptications were responsible for nearly 10% of ioalddeaths
(Chukwak et al., 1999).

Studies done in types 1 and 2 DM subjects have shawequivocally that strict control of the bloodugbse
prevents or delays the progression of diabetic tioatpns (DCCTRG, 1993; UKPDSG, 1998). Strict glgmic
control is now the corner stone of management cfgrewith DM (Unadike et al., 2010).

This studytherefore, investigates the degree of glycaemidrobamongst persons attending the diabetes atihic
the Federal Medical Centre (FMC) Umuabhia, in Sdtdktern Nigeria.

MATERIALSAND METHODS

Study duration and protocol: The study lasted between June and December 2@léhamational protocols for
utilizing human subjects were closely adhered toweler, the study was conducted in compliance \lith
declaration on the right of the patient (WMA, 2000)

Participants: One hundred and twenty (120) confirmed diabetiditasl subjects 55 males (46 %) and 65 females
(54%) were involved in this study. They were mageftidiabetic volunteers, diagnosed using the 1988 criteria
(WHO, 1999), who willingly granted their informedrsent and who also attended the diabetic clini¢chef
hospital.

Study procedure, sample collection and analysis. All the subjects who gave consent were weighedigint
clothing using the DAN5 weighing scale (Seca, Ulgich was regularly standardized with a 10kg steeigi.
Height was measured using a standard meter rulent@dwn a stand. From both measurements, the badg m
indices (BMI) was calculated using the formula BMMeight (in kg)/ height (in metersjGarrow and Webster,
1999). Glycaemic control was assessed using glgcAsemoglobin (HBAic) which was assayed using the
chromatography method (Jayness et al., 1985). Blgoaemic control was defined as a HBkevel of >7% and
good glycaemic control defined as a HBAic <7%.

Statistical analysis. data analysis was done using the SPSS versio@dfparsion of means was done using the
student t-test. The level of statistical significarwas taken as p<0.05.

RESULTS
The demographic profile of the study populationsi®wn in table 1.there were fifty-five males anxtysfive
females, aged between ten seventy-nine years. liffieat characteristics of the study subjects dreven in tables

2-4. The mean age of the study subjects was_B47years, while the mean body mass index was 284&g/nf
with mean glycated heamoglobin of 814#%.
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Forty-six (38%) of the subjects had good glycaecniatrol, while seventy four (62%) had poor contfiohenty six
males (22%) had good glycaemic control while twemitye (24%) had poor glycaemic control. Twenty féesa
(17%) had good glycaemic control while forty-fivenfiales (38%) had poor glycaemic control. One huhdred
fourteen subjects had type 2DM while six were t§pg@M persons. Forty-two of the one hundred andtémmr DM
subjects (37%) who had type 2DM had good glycaesoittrol, while four (67%) type 1DM had good glycdem
control and this was not statistically signific§pt0.05).

Table 1: Demographic profile of the study population

Agerange M ales number Females number Total number
10-19 4 2 6
20-29 3 2 5
30-39 5 7 12
40 - 49 10 14 24
50 - 59 18 20 38
60 — 69 11 14 25
70-79 4 6 10
Total 55 65 120
Table2: Clinical characteristics of study subjects (n = 120)
Parameter Mean +Sd
Age 54.7 +8.7 years
BMI 28.6 +3.4 kg/nt
Duration of DM 6.3+4.7 years
HB A 8.4+1.7%

Key: BMI = Body Mass Index, DM = Diabetes MellitudBAc = Glycated Haemoglobin.

Table3:Glycaemic control according to gender

Good control Poor control Total
(HBA.<7%) HBA:>7%)

Males 26 29 55
Females 20 45 65
Total 46 74 120

Table 4: Glycaemic control according to type of DM

Good control Poor control Total

(HBA:<7%) (HBA<7%)

Type 1 DM 4 2 6

Type 2 DM 42 72 114

Total 46 74 120
DISCUSSION

The importance of tight blood glucose control iry@anting and/or delaying the progression of conafilbms in
diabetic patients has been identified by many ssdiDCCTRG, 1993; UKPDSG, 1998a). In the widely
acknowledged Diabetes Control and ComplicationslTIDCCT) and the Stockholm Diabetes Interventitudsg
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done in type 1 diabetic patients, it was shown unegally, that lowering blood glucose delayed tiveset and
slowed the progression of complications (DCCTR®@3)9In the DCCT study, it was shown that the iecice or
progression of retinopathy reduced by 54% - 76%thecheed for photocoagulation was therefore redibge56%.
Also the incidence of clinical albuminuria was redd by 54% and clinical neuropathy by 69%. Thers alao a
general reduction in diabetic complications as gynic levels approached the normal range.

In the United Kingdom Prospective Diabetes StudRDS) done in type 2 diabetic patients, it was rtjeshown
that retinopathy, nephropathy and neuropathy wedkiged by the lowering of the blood glucose leveith
intensive therapy in which a mean HBAf 7.0% was achieved (UKPDSG, 1998a). It was dieos that for every
percentage point decrease in HBAhere was a 25% reduction in diabetes relatethdea 7% reduction in all
cause of mortality and an 18% reduction in combifighl and non fatal myocardial infarction (UKPDSG,
1998a,b,c; KCSG, 1998). The guidelines for manageroé DM recommend intensive control of blood glseo
reaching glycated haemoglobin level of less than Sifige this was associated with reduced morbatity mortality
(ADA, 2004). However, despite all the wealth ofdamce available as to the benefit of good glycaesuitrol in
preventing diabetic complications, studies havesshthat good glycaemic control is not achieved ensndiabetic
patients (Qari, 2005; Azab, 2001; Khattah et aQ@®0Akbar, 2001). This may be associated with a level of
health education about drug compliance and tredtmenajority of the diabetic patients.

In this study, good glycaemic control was seennily 88% of the subjects while poor glycaemic cohivas seen in
as many as 62% of the subjects. The possible red®orthis poor control include low level of litenghealth
education amongst our people, poverty, poor hesdtbking behaviour of our people, poor compliancd an
adherence with follow up visits and medication,redependence on quack medical practitioners angeptaouses.
Many diabetic patients in our society also make afsalternative medicines including leaves, roatd &erbs in
treating their ailments. All these constitute aagyelay before the patients present at the apiptegrealth facility.

A study by Qari (2005), done among Saudi persotis diabetes mellitus, poor glycaemic control wasnse 42%
of the subjects. In other studies done in othent@s, poor glycaemic control was also seen intrabthe subjects
(Azab, 2001; Khattah et al., 2000; Akbar, 2001)e Btudy by Otieno et al. (2003) in Nairobi, Kenghpwed that
the majority of the persons with diabetes mellitasl poor glycaemic control and this was presumeoketdue to
suboptimal medication (fake drugs) and deteriogatiiabetes (late presentation at diabetic clinics).

In a similar study in Calabar, Nigeria, 63% of gwbjects had poor glycaemic control (John et &8052. Factors
identified for the poor glycaemic control in thaudy included poverty, illiteracy and poor complanand
adherence with medications. The study by Coker Basanmade (2006), in Lagos, Nigeria, documented poo
glycaemic control as well. In their study, the mgdytated haemoglobin (HBA level was 10.5%. They concluded
also that both physicians and patients’ dependactbfs were responsible for the poor outcome. Thdysby
Adebisi et al (2007), in llorin, Nigeria, also decanted this poor glycaemic control in 500 persoith diabetes
mellitus and the mean HBAevel was 8.0%. It is therefore evident from thsgalies that poor glycaemic control is
common in Nigerian persons with diabetes mellifuge problem may even be getting worse from theltest this
present study on account of the rising inflation.

The low rates of good glycaemic control in thisdstiwcalls for more urgent attention. With the oveelvhing
evidence that good glycaemic control prevents daydediabetic complications, efforts must be inited by
medical personnel looking after persons with DMetlucate them on the benefits of adhering strictlynedical
nutrition therapy, and medications to prevent themaplications. A recent study has shown that #t®ience of
severe hypoglycaemia is associated with increasedality amongst patients with type 2 diabetes atier
cardiovascular risk factors (Bonds et al., 201@n&2quently, good glycaemic control must be aclievighout
causing hypoglycaemia.

About 20% of patients with type 2 DM have hypefiragridaemia or low high density lipo-proteins (HPL
cholesterol levels (Laakso, 1997). These abnoriesldre powerful risk factors for coronary arteigedse in these
patients and are common in those with poor glycaesontrol. Diabetic patients with dyslipidaemiacduently
develop atherosclerosis and consequently hypedenSuperoxide, which is present in diabetic p#ienith
dyslipidaemia is suspected to play an importarg molthe initiation of this atherosderosis (Hiraswuaand Arimori,
1998). Also poor glycaemic control may contribute diabetic dyslipidaemic and erectile dysfunctideD]
(Unadike et al., 2008). Diabetes mellitus is anongnt organic cause of erectile dysfunction witbravalence rate
of 75% after 30 years of duration of the diseaseé, the incidence of ED is three times higher irbdtas than in
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non-diabetes (Romeo et al., 2000). It is therefexeremely important to aggressively manage all tiaor
cardiovascular risk factors especially hypertensiod dyslipidaemia.

Hyperglycaemia increases the risk of ED. High ghectevels affect the vasculature and result inatteimulation
of advanced glycation end products which promotscwkar disease and neuropathy, thus contributing:@o
(Thomas and Chook, 2004). Penile erections relypeural stimulation of the penile vasculature eneiidm and
corpus cavernosum lacunae to trigger lacunae andtbnmuscle relaxation and vasodilation which sfillisg and
erection (De vriese et al., 2000). Poor glycaenoiotiol induces cardiovascular risk factors like énipidaemia
which cause vascular damage and thus diminish@bponse at a number of steps, thereby promotingLED
2000).

Evidence shows that strict glycaemic control sutigaly reduces the risk of developing complicasosuch as
blindness, kidney failure and heart disease anagsstheir progression, thus improving quality oél{Diabetes facts
and figures, 2006). It must be pointed out heréttheaverage cost of a test for glycated haemagiobour society
is high at about N3000 ($ 22). Consequently, mastepts continue to use blood glucose for glycaecoictrol
since they cannot afford the much better but @sglycated haemoglobin test, hence the low nurob@atients
used in this study. With the increasing prevaleoicdiabetes in our society (Ngwogu et al., 2012, necommend
that diabetes care and cost of glycated haemoglesis be subsidized by the government to helprersuwvider
usage of this method, as well as good glycaemidrabrAlso health education on diabetic care shduddmade
compulsory in all health centres and diabetic cBrib ensure compliance with treatment.

ACKNOWLEDGEMENT

We acknowledge with gratitude the efforts and cerafion of our dear diabetic volunteers. We alsmroend the
good secretarial assistance rendered by Miss Pgaoauma.

REFERENCES

Adebisi S. A. Oghagben E. K, Akande T.M, Olarindyé&. (2007). Glycated haemoglobin and glycaemittrd of
diabetes in ilorinNig J Clin Pract; 12;1:87-91.

Akbar D (2001). Low rates of diabetic patients réag good control target&ast Mediator Health J; 7:671-678.

America Diabetes Association (ADA). (2004). Diagisoand classification of diabetes mellitus (2008)inical
practice recommendation 20@iabetes care; 27 (suppl. 1):s5-s10.

Amos A. F, McCarty D. J, Zinnet P (1997). The rigglobal burden of diabetes and its complicati@ssimate and
projection to the year 201Diabetes Medicine; 14 (suppl) 51-85.

Azab A (2001). Glycaemic control among diabetidguats.Saudi Med J.; 22:407-409.

Bachusr R (1996). The measurement and clinicalfgignce of glycated haemoglobiBal Medica; 33;33-35.
Bonds D.E, Miller N.E, Bergenstal R.N, Base J.Bjriggon, R.N. Cutler J.A, Dudl R.J. (2010). The asation
between symptomatic severe hypoglycaemia and ntgrialtype 2 diabetes: retrospective epidemiolabenalysis
of the accord studBMJ; 340:4909-b4909.

Brownlee M. (1994). Glycation and diabetic compiioas.Diabetes; 43:836 — 884.

Ceriollo A. (2006). Metabolism 55 (suppll): s10-s15

Chukwak E.K, Puepet F.H, Malu O.A, Ohwovoriole A.E.999). Morbididy and mortality study of diabetic
admissions in Jos University Teaching Hospitahbetes International; 9:76-77.

Coker T. O, Fasanmade A. O. (2006). Quality of dargatients with type 2 diabetes in Lagos Uniitgr§eaching
Hospital.Nig. Qt J Hosp. Med; 16:1:6-9.

Anthonio Research Center © 2012 102 Ngwoal.etlJBAIR; 1(3): 98-104



Compagnucci P, Cartechini M.G, Boli G (1981). Impace of determining reversibly glycossylated haglotain
in diabetesDiabetes; 30;607-612.

De guarras, Lupi R, Marselli I, (2005). Functioreald molecular defects of pancreatic islets in hurype 2
diabetesDiabetes, 54:727-735.

De vriese, Verbeuren T. J, Ven de voorde et al @R0Bndothelial dysfunciton in diabeteBr J Pharmacol;
130:963-974.

Diabetes Control And Complications Trial Researcbud (DCCTRG) (1993). The effect of intensive treatt of
diabetes on the development and progression oftiermy complications in insulin — dependent diabetedlitus.N.
Engl J Med; 329:977 — 986.

Diabetes facts and figures (2006) http://www.idf/bome/index.cfr Node = 6

Garrow J.S, Webster J (1999). Quetenlet index §yt#s a measure of fatnesst. J. Obesity; 9:147-153.

Hiramatsu K, Arimori S (1998). Increased superoxeduction by mononuclear cell of patients withpéy
triglyceridaemia and diabetd3iabetes; 37:382.

Ihekwaba A. E., Ojule A. C. (2001). Morbidity patteof diabetic admisssions at the University oftRéarcourt
Teaching HospitalOMIP; (3):23-25.

Jayness P. K. Willis M. C, Chan P.P (1985). Evatuatof murcolumn chromatographic procedure for the
measurement of HBA Clin biochem; 18:32-36.

John M.E, Effiong M.U, Essien O. E. (2005). Comptia and glycaemic control in adult diabetic pasantrural
Nigeria.Diab Int.; 13:17-20.

Kahn S. E (2003). The relative contributions ofuiis resistance and beta-cell dysfunction to thén@gahysiology
of type 2 diabetdDiabetologia; 46:3-19.

Keneto H, Fuji J, Myint T (1996). Reducing sugaigder oxidative modifications and apoptosis in gaative b-
cells by provoking oxidative stress through thecgtion reactionBiochem J.; 320:855-863.

Khattah M.S, Aboifotouch K. A, Khan M.Y, Humaidi W, Al-kaldi Y. M. (2000). Compliance and control of
diabetes in a family practice setting in Saudi AaaBast Mediterr Health J.; 5:755-765.

King H, Zinnet P, (1988). Trends in the prevalermzel incidence of diabetes;NIDDM. World health stats
quarterly 41:190-196.

Klein R (1995).Hyperglycaemia and microvascular amtrovascular disease in diabet@mbetes Care; 18:285-
268.

Kroc Collaborative Study Group (KCSG) (1998). Blogldicose control and the evolution of diabeticrrepiathy
and albuminuria: a preliminary multicenter tril.Eng J Med; 311:365-372.

Laakso M (1997). Dyslipidaemia, morbidity and métyain non-insulin dependent diabetes mellituspdproteins
and coronary heart disease in non-insulin deperdiahetes mellitusl. Diabetes Complications; 11:137-141.

Lu T. F. (2000). Erectile dysfunctioh Engl J Med; 342:963-974.

Malik M, Gul G.V, Van Heyningen C (1996). Assayglfcated haemoglobin: a review for tropical hodpitintl.
Diabetes Digest; 7:6-10.

Ngwogu K. O, Ekpo B .O, Akpuaka F .C, Ngwogu A.Ckhtai O (2012). The prevalence of obesity as indiddy
body mass index among apparently healthy adulisgiin Aba, Abia State, NigeridaJBAIR; 1(1):19-24.

Anthonio Research Center © 2012 103 Ngwoal.etlJBAIR; 1(3): 98-104



Otieno C. F, Kariuki M, Nganga | (2003). Quality glfiycaemic control in ambulatory diabetics at thetpatients
clinic of Kenyatta National Hospital, Nairolitast African Medical Journal; 80:406-410.

Qari F. A. (2005). Glycaemic control among diabetit a university and erfan private hospiRdk J. Med <ci;
21:408-412.

Romeo J. H, Seftel A.D, Madhun Z.T, Aron D.C. (2p0Bexual functon in men with diabetes type 2; eisdion
glycaemic controlJ Urol; 163:788-791.

Scheen A. J. (2006). Understanding diabetes: Bdysfunction in type 2 diabetdliabetographia; 13:2-5.
Schemthaner G, Grimaldi A., Di Mario U., Drzewoskj Kwmpler P., Kvapil M., Novials A., Rottiers RRutten
GEHN. Shaw KM. (2004). Guide study: double — blowmparison o once — daily glidazide mr and glimidpiin
type 2 diabetic patient&ur J Clin Invest; 34 (8):535-542.

Thomas G. N, Chook P (2004). Deleterious impactafh normal” glucose levels and other metaboliodrpme
components on arterial and endothelial functioniaticha — media thickness in apparently healthyebé subjects:
the cathay studyArterioscler Thromb Vasc Biol; 24:739-743.

Uchefuna E.O, Mba I.E.K (2003). Managing diabetedlitns in a resource poor communigd®MIP. 4:55-57.

UK Prospective Diabetes Study Group (UKPDSG) (1998densive blood glucose control with sulphongias or
insulin compared with conventional treatment asé df complications in patients with type 2 dialsetdKPDS 33.
Lancet 352:837-853.

UK Prospective Diabetes Study Group (UKPDSG) (199&ifect of intensive blood — glucose control with
metformin type Diabetes (UKPDS 34)ancet 352:854-965.

UK Prospective Diabetes Study Group (UKPDSG) (1998¢éficacy of atenolol and captopril in reducinigk of
both macrovascular and microvascular complicatinrigpe 2 diabetes (UKPDS 3BMJ; 317:713-720.

Unadike B. C, Eregie A, Ohwovoriole A. E. (2010)y&emic control amongst persons with Diabetic iuslin
Benin City.Niger med. J. 51(4):164-166.

Unadike B. C, Eregie A, Ohwororiole A. E. (2008)pid profile pattern amongst type 2 DM subjectshwatectile
dysfunction in Benin City, NigeridNiger Med. J.; 49 (4):81-83.

WHO (1985). Study group on diabetes mellitus. Ganemorld health organizaiton, 1985. Who technicgbart
series no. 727.

World Health Organizaiton (WHO). (1999). definitiodiagnosis and classification of diabetes mellitauml its
complications. Report of a WHO consultation, WH®@n8va, 1999.

World Medical Association (WMA) (2000). World MedicAssociation delclaration of Helsinki ethical noiples
for medical research involving human subjects™® S#MA General Assembly, Edinburgh, Scotland. Htyss-
Ossc-00122-000000 phf.

AUTHOR(S) CONTRIBUTION

Ngwogu K. O, Mba I.E.K. and Ngwogu A.C. contributedthe successful completion of this study. Tlogirrier
background played important roles.

Anthonio Research Center © 2012 104 Ngwoal.etlJBAIR; 1(3): 98-104



