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ABSTRACT
Objectiae:The objccrive of the paper is to evaluate the performance of the American Dja[etes Association

Questionn^ire for the rrsk/diagnosis oF diabetes among subjects with systemic n*ttt"tt*iot'..*.

Metbodology.' Betweeu Januarv and May 2004, screening for 
'lype 2 diabetes was conducted among

people f."o*n to have ,ystemic hypertension and who were regular attendees of Cardiology and Nephrology

.tini. of the Lagos Universiry Te^.ilirlg Hospital. Screeningwas clone using the American Diabetes Association

euestionnair. lAnAq, take the ,.rq kno* the risk. Oral glucose tolerance test was carded out on all the

,i,b;".r, as rhe srandard for the diagposis of diabetes. Subjects were classified based on their total score on the

ADAe into- No Risk (where ,.or. *n, 0-2), l{igh Risk (rvhere score was 5-9) and diabetes when score was

>10 .

Resalts: A total of 207 patients were recruited of whom l3lcompleted the study, grving a participation rate

of 63.28o/o,Over thirty p.r..n, (30.539'0) of the 131 subjects rvho complcted the study were at high risk for

diabetes rvhile 69.46% were classified as Diabetes (:10) based on ADAQ' ADAQ y'ielded a sensitivity of

79.l6oh,a specificity of 32.77n/o,a positive predictive value of 20'88o/o a negative predictive value of 87'50/o

and an efficiency of 41.229io. r=0.04. y-156.89+1.4 ADAQ with p value not significant @ value >0'05)

Conclusion: The ADAQ performed poorly in our cohort oF patients with systemic hypertension. Modification

will need to be made to the ADAQ to enhance its perfiormance in our study population'
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INTRODUCTION
I{ospital-based reports ftom rnany r\frican countrics

inc reas ing l y  show the  emerg ing  ro le  o f  nou -

communicable diseases G{CDS) as colnmon causes

of morbidity and mortality in adults ' ' ' .  
' I i 'Pe 2

diabetes is one of the cotrrlnon and serious conditions

assnciated with considcrable morbidity and reduced

life expectanct'. Recent estimates s\lfrgest drat 246

nrillion people throughout the rvorlcl have cliabetes,

nnd this w'ill increase to over 380 rnillion by 2025 3'
I

,\pprriximatclv 50t'b of people with diabetes are

undiagnosedl.'l.vpe 2 diabetes fnav remain uncletected

(O 2008 .\,\(:li r',.-igcri,rn ()hapttrr

for several years and at the time of clinical diagnosis,

manv people have cornplicationss.

l)iabetes is a disease with a weli understood natural

history, tecognized preclinical stages, and standardized

diagnostic tests6 and screening for pre-diabetic

hlperglycaemia is receiving considerable attenticnT' The

incrcasing prwalence of Type 2 diabetes(q has Prorrpted
the recommcndation in several countries fot screening

of individuals at high risk of dilbetes r0'rr.
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ADAQ and diabetes risk

Systemic hlpertension i. on. n? the risk factors f<rr
Ti?.2 diabetes 1r' 13. In 1993, the American Diabe'tes
Association (ADA) disserninated a questionnaire
tided" "Take the test, know the score", a seven-item
survey that has served as a standard communiq'-based
prescreening instrument for several yearsr'. 

' fhe

import of this is to promote the identification of
people at increased risk of undiagnosed diabetes and
simultaneousli' reduce costs of screening ri.

-fhe 
ainr of this study is to assess the performance of

ADAQ in a cohort  of  pat ients rv i th  systemic
hllrertension.

METHODS
Stur!' duign: Cross sectional study

Study loutionl The Department of N[cdicine of the
Lagos Universiry Teaching I-Iospital Q.U'l'lI) over a
period of three months, spanning frorn Januan' to
N{arch 2004.

5'ubjeit.r: Clinic attendees with known hrstory of
svstemic hypertension on life-sn,le modrfication and/
or drug(s) for thc control of blood pressure. 

'fhis 
is

irrespective of blood pressure value. 
' l 'hcv 

rvere
atrenclees of thc Cardiologv and Renal clinics.

Sunple iry:Two hundred and six persons *rth svstemic
[i:pertension w'ere recruited.
Lixclusion criteria included established secondarv [orms
ofhypertension, chronic renal failure and chronic liver
discase.

Approval was r:btained from the Ethical Committee
of  the [ ,agos L in ivers i ty  " leaching I iospi ta l .  i \n
informed consent u.'as obtained from thc subiccts
befr:re commencing the studr'.

.'ldminiiration oJ .,1I),1 qaestio n naire
Patients attending routine medical follos.' up were
approached and given a brief health talk on the
importance of screening for diabetes among pcople
with systemic hvpertension. A questionnaire contairung
demographic characteristics such as name, age, gender,
hospital number anda\DAQ rvas administered to the
patients. The anthropometric measurement included
height in rneters u.'ith measurement taken to the closest
centimeter, weight in krlograrns measured to dre nearest
milligram, and BIr{I calculnted as the ratio o[ rveight
in kilograms to the square of height in metres. Whist

OA

circumferencewas taken atumbihcal levd, to *re nearest
centimeter. Hip circumference 'aras measurcd as the
maximal circumference at the buttocks. to the nearesr
centimeter. Waist to hrp rauo vzs calculeted br find.ng
the ratio of the waist to that of lup. The lerd of rctnin'
was assessed as 0, for those *'ho do not indulgc in anr
form of activiry- for at least 30min three dmes rn a
rveek and 1 for those that indulge in actirirv for at
least three tirnes in a week.

The ADAQ component scores for risk of rype 2
diabetes are as follov's: . 1 point each for a woman
wh6 delivered a macrosohdtc (>4kg) infant, one or
more siblings vrith diabetes, one or more parents with
diabetes,S points each for BN{I >27 kglm2, age <65

years and [ttle or no physical activity in most weeks
and age 45-64 years and agc )65 yean 9 points. The
resr.rlts from the ADAQ was ca.tegorized into three
based on the sum of the score as 0-2 (no risk), 3-9 (at
risk) and 210 (positive for diabetes). Oral glucose
toleratrce rest (OGTD was also performed on all the
subjects on a separate day from when the ADAQ was
administered.

Performance of OGTT
:\t 7.30am. on the day' of OG'I*I, fasting venous

blood rvas taken and 75gm of anhydrous glucose
dissolved in 200mls, chilied *'ater was ingested at once
by the subjects. A repeat r:enous sample was taken at
9.30am.

I' l u n l/i n3 0.1 b lood .rpeci nte nt
Blood samples were immediatelv centrifuged after
collection fo seParate plasmr frotn red cells. Plasma
ali<1uots rvere frozen at -80"C unril analvsecl. Piasrna
glucose \vas analyzed according to the method of
'fr indcr rr. ' fw<) 

hour post glucose vetlous plasma

glucose esLirnation of )! 1.1mmol/l r i considered to
bc diagnostic of diabetes using C'CT'I ' as n gold
standard.

Data capture and analvsis

I)ata tupture and analy.ti.t
'I'he 

data were entered into a ltlicrosoft Excel database.
Analysis of data rvas with SPSS version 11. The
Means*SDs were assessed for continuous variables.

and frequencies and proportions were assessed for
categorical variables. Differences among groups were

assessed using t- test and p S.0.05 is considered
significan t. Sen sitivi t1i speci ficiry', predictive values and
efficiency were assessed from 2s2 table made between
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mean 2hoq{ plasma glucosc atrd ;\DA(1. Sensitivirf is
the proporlion of a cliscascd popr"rlation rhat is
identified by thr:gcteenillg test as positivc-thc tnre
posidve, spccificitl is the proportion of the healthv
po1:ularir:n that is iclcntihed as lrealthv bi the screerring
tcst- the ttuc rlegntivcls, positivc predictive rcsuit is the
proportion of posirir.c results in a rnixecl popr"rlation
of sick-and [realthv people, negative prcdictivc value is
thc proport ion of  negat ive rcsul ts  in  a rn ixed
population of sick rrnd healthv peoplc s'hile efficieno'
is the pcrcenttge thrt the sum ot thc true positives
and the rue ncgatjves is of thc grand total population.

A plot of cotrelation u'as made using a l inear
regression rnodcl s'here t and t'l'ere estimated.

RESULTS
l3l of the 2()7 subiects completed rhc stuclr. 

' fhese

consistcd of 87 fcmales and -14 nr..rk:s. Of rher 1-11
subjects s'ho s'ere adrninistc:red l lorh ,\I);\(] rrnd
OG'n. 4()(:i0.53o1,) scorcd 5-9 <:n rhc ;\D,\(l s'hile
91(r9.a6) had ;\ l) ' \(] scorcs c:i: )10. 

'1'hosc 
rhat hrrd

'\D,.\Q scores of 5-9 *,cre 23(17.561;') tenrnlcs rnrl

(r.v*ist hip mcasurement) differed behveen the groupi
\\,ith positive score in comparisc)n with those at rirx
for diabetes

-Less tfran or equat 9

Ito 
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ADAQ and diabetes risk

Table 2:
Crosstabulation of ADAQ and 2 hour OG'I-I'

___- _phlgi,_gJ:sgl_."
.\DAQ

lD-{Q_<- 9 _ ID-\Q-Z i0 Total
2hrspp >-200m9/dl 19 5 24

<!gry-g/dl*._ ..zr 35 w
Total 9 l  40  131

score is 154.6(r+6.1mg,/cll rvhile that of ADAQ with
diabetes score is t76+104ng/dl, p < 0.05 (Figure 3).
Tire coefficient of variation fbr intra assay rvas 3.504
and inter assay rvas 99b.

Table 2 shows a cross tabulation of ADAe screening
test with the reference 2hour OG'I'I'plasrna glucose
values.'fhe efficiency o[ the screening test ts 41.22o/o
rvit lr a sensitivit l '  <>( 79.760,,o and a specificit; '  of
32.7lt',i,."I'he positi.r'e predictive value was 20.88% and
negative predictive value rvas 87.51,;.

ADAQ

Dlcse than or cquat 9

Ito rm.oo".
Le9s lh6 {0yr3 50 . 59y.s 7(ry6 and rbow

40.49y. j  60.6gyrs

Age in category

I

Fig 2: Shorvs proportior-r of th6se with me..ur level of actrviti
ro age cnregory

ADAQ scores

r= 0.04, y- 156.89 + l.IADAQ and P value >0.05,
not signifcant

Fig 3 : Shovs the rclarionship between mean 2hrs post
prandial blood glucose ADAQ and scorcs

DISCUSSION
'I'he 

use of a questionnaire to screen for diabetes will
be cost-cffective particularly in a developing country
like Nigeria if rve can demonstrate comparable efficaq.
with standard diagnosric techniques.

\1'e obtained a sensitivirr- value of 79.169/o which is
sirnilar tc) tho{ie clf several other snrdies I ').:r '11, other
sensitiviry tigures ranged from 599/o to 81.6,)6. The
ADI\Q horvevcr, showed a lorv specificiq* o( 32.7o,o
for the exclusior: of diabctes in our hyperrensive
cohorr. Similar studies rq.:r'21 have also reported poor
specificities r.vith a range of 47.Soto to 57oio. The positive
predict ive value,  negat ive predicr ive value and
efflrciency of thc ADAQ for the prediction of Type 2
diabetes in our cohort of hypertensive subjects were
20.889/0,87.5% and 11 .22oh respccir.elv..

' fbe 
ADAQ was compared t ' i th a gold standard

bionrctric test, 2hours plasma glucose of oral glucose
tolerance test. Although, it is being discourage because
of  t imc consuming and labor ious nat l l re  of  the
proceclure, but rvorld health organization srill consider
it to be the standard.
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The correlation jn this study is 0.0,1 and a value of \..
that rvas not signlficar:t. This value is sirnilar to on;
caffied out among thESpaniardes 2r. 

6.

The result of this srudv suggesrs that the Allhe l.ras a
poor performance for the diagnosis of diaberes.
Components of the ADAQ may need to be either
modified aird or scores allocated to the various 7.
components changed to enhance its performance in
our studv population. Indeed, the ADA has suggested
that the ADAQ is not consistentlyvalid as an effectrve
screening tool fcrr lype 2 diaberes and should be used
in conjunction rvith biomeric methods of testins r:.

CONCLUSION
'fhe 

ADAQ as a rool rvould appear to be poor
predictive tool for the diagnosis of tvpe 2 diabetes in
our hypertensive population with presumed essentjal
hypenension.

Limitations of the study
The represenrative samplc size of this stucly is among
people rvith knorvn risk factor fclr q,pe 2 diabetes,
systemic hypertension and rvas hospital based, thus its
performance rnay nor be a ftue reflection in general
population. Fruther studies may be necessarl.to assess
its performancc in our population bv recrtriting larger
sample size.
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