
he relationship between glycemic control and diabetes-related com-
plications somewhat remained unproven until 1993. However, the
Diabetes Control and Complications Trial (DCCT) and the United

Kingdom Prospective Diabetes Study (UKPDS) clearly demonstrated that
intensive glycemic management could achieve HbA1c levels close to 7%.1,2

This level was defined as a treatment goal by the American Diabetes Asso-
ciation.3
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HbA1c Awareness in Turkish Diabetic
Population at a Tertiary Setting

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: To as sess the HbA1c awa re ness among Turkish di a be tic pa ti ents exa mi ned
at a ter ti ary eye cen ter lo ca ted in İzmir, Tur key. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: A pros pec ti ve, non- ran do -
mi zed study was carried out in vol ving 750 con se cu ti ve di a be tic pa ti ents exa mi ned at the Re ti na
Unit of Do kuz Ey lül Uni ver sity Oph thal mo logy De part ment. An oral qu es ti on nai re on HbA1c awa -
re ness and pa ti ents’ ge ne ral cha rac te ris tics was re ad to the pa ti ents. Re ti no pathy sta tus was eva lu -
a ted by in di rect oph thal mos copy and con tact lens bi o mic ros copy. HbA1c awa re ness was analy zed
ac cor ding to age, type and du ra ti on of di a be tes, re fer ral pat tern, edu ca ti on le vel, di a be tes ca re, se -
ve rity of di a be tic re ti no pathy and tre at ment type. RRee  ssuullttss::  Ove rall, 109 of 750 pa ti ents (14.5%) ac-
k now led ged the im por tan ce of HbA1c. Sta tis ti cally, pa ti ents un der 40 ye ars of age, type 1 di a be tics,
pa ti ents on in su lin the rapy, pa ti ents un der su per vi si on of an en doc ri no logy de part ment, pa ti ents
with a hig her edu ca ti on le vel and pa ti ents with no re ti no pathy had a higher level of awareness for
HbA1c. CCoonncc  lluu  ssii  oonn::  Our study ref lects that bet ter stra te gi es are ne ces sary in Tur kish di a be tic pa-
ti ents to im pro ve self-ma na ge ment in diabetes.

KKeeyy  WWoorrddss::  Di a be tes mel li tus; di a be tic re ti no pathy; he mog lo bin A1c pro te in, hu man

ÖÖZZEETT  AAmmaaçç::  Tür ki ye’ nin İzmir ilin de ki üçüncü basamak bir göz mer ke zi ne baş vu ran di ya be tik
has ta lar da ki HbA1c far kın da lı ğı nın de ğer len di ril me si. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Do kuz Ey lül Üni ver -
si te si Göz Ana bi lim Da lı Re ti na bi ri min de ki 750 di ya be tik has ta yı içe ren pros pek tif, non-ran do mi -
ze bir ça lış ma ya pıl dı. Has ta la ra ge nel ka rak te ris tik özel lik le ri ve HbA1c far kın da lı ğıy la il gi li sö zel
bir an ket okun du. Has ta la rın re ti no pa ti dü zey le ri, in di rekt of tal mos ko pi ve kon takt lens bi yo mik -
ros ko pi ile de ğer len di ril di. HbA1c far kın da lı ğı, yaş, di ya bet ti pi ve sü re si, has ta nın baş vu ru şek li,
eği tim dü ze yi, di ya bet ta ki bi, di ya be tik re ti no pa ti dü ze yi ve te da vi ti pi ne gö re ana liz edil di. BBuull  gguu  --
llaarr::  Yedi yüz elli has ta nın 109 (%14.5)’u HbA1c’nin öne mi hak kın da bil gi sa hi biy di. İsta tis tik sel
ola rak kırk ya şın al tın da ki has ta lar, in sü lin kul la nan has ta lar, en dok ri no lo ji kli ni ği ta ra fın dan ta -
kip edi len has ta lar, da ha yük sek eği tim dü ze yi olan has ta lar ve re ti no pa ti si ol ma yan has ta lar HbA1C
ko nu sun da gö re ce li ola rak da ha bil gi liy di. SSoo  nnuuçç::  Ça lış ma mız, di ya be tik Türk has ta la rın bi rey sel te -
da vi le ri ni iyi leş tir mek için da ha iyi stra te ji le re ih ti yaç du yul du ğu nu gös ter miş tir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Di ya bet; di ya be tik re ti no pa ti; hemoglobin AIc protein, insan HbA1c
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Re gu lar HbA1c tes ting be ca me the prin ci pal
met hod to track glyce mic con trol in di a be tic pa ti -
ents and it is a com mon as sump ti on that pa ti ent
awa re ness of re cent and tar ge ted HbA1c va lu es
plays an im por tant ro le in mo dern di a be tes ma na -
ge ment.

We con duc ted a pros pec ti ve, non- ran do mi zed
study to as sess the awa re ness of HbA1c among
Turkish di a be tic pa ti ents exa mi ned at a ter ti ary eye
cen ter in İzmir, Tur key.

MA TE RI AL AND MET HODS

A pros pec ti ve non- ran do mi zed study was carried
out inc lu ding 750 con se cu ti ve di a be tic pa ti ents ex-
a mi ned at the Re ti na Unit of Do kuz Ey lül Uni ver -
sity Oph thal mo logy De part ment İzmir, Tur key
bet we en Au gust 2006 and July 2007.

A member of our retina team read an oral qu -
es ti on na i re on HbA1c awa re ness and pa ti ents’ ge -
ne ral cha rac te ris tics to the pa ti ents. Study
par ti ci pants who ack now led ged that they un ders -
to od HbA1c were expected to de fi ne it as an in di -
ca tor of a pa ti ent’s glyce mic con trol over the
pre ce ding thre e months. Two re ti na spe ci a lists ca t-
e go ri zed the re ti no pathy le vel by in di rect oph thal -
mos copy and con tact lens bi o mic ros copy at the
ti me of exa mi na ti on. Chi-squ a re test was used to
com pa re HbA1c awa re ness among the pa ti ents.

RE SULTS

Cha rac te ris tics of the study gro up were sum ma ri -
zed in Tab le 1. Ove rall, 109 of the 750 (14.5%) pa-
ti ents ack now led ged the im por tan ce of HbA1c.
The dis tri bu ti on of pa ti ents who we re awa re of
HbA1c in re la ti on to the pa ti ent cha rac te ris tics was
de mons tra ted in Tab le 2.

The re was no sta tis ti cally sig ni fi cant dif fe -
ren ce bet we en ma les and fe ma les re garding
HbA1c awa re ness (p= 0.670). Me an age was 58
ye ars (Age ran ge, 14-87 ye ars). The me an age of
pa ti ents who we re awa re of HbA1c was 52 ± 14
ye ars. Whi le 20 of 46 (44%) pa ti ents who we re
yo un ger than 40 ye ars of age un ders to od HbA1c,
89 of 704 (13%) pa ti ents ol der than 40 ye ars of
age ack now led ged the im por tan ce of HbA1c (p=

0.000). Age dis tri bu ti on and HbA1c awa re ness
was elu ci da ted in Fi gu re 1. Twenty-fo ur of 52
(46%) type 1 di a be tics we re awa re of HbA1c
whe re as only 85 of 698 (12%) type 2 di a be tics re -
cog ni zed HbA1c (p= 0.000). No sta tis ti cally sig-
ni fi cant dif fe ren ce was no ted when du ra ti on of
di a be tes was com pa red to HbA1c awa re ness (p=
0.05). Se venty-thre e of 421 (17%) who we re on
in su lin treatment un ders to od HbA1c. On the ot -
her hand, 36 of 329 (11%) pa ti ents on oral anti-
di a be tics re cog nized the im por tan ce of HbA1c
(p= 0.014). The pa ti ents who we re mo ni to red by
an en doc ri no lo gist had the best per cen ta ge of
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Number of patients (percentage)
Age 58 (14-87)

Gender

Male 330 (44%)

Female 420 (56%)

Referral pattern to retina unit

Endocrinology consultation 253 (34%)

Referral from another health unit 194 (26%)

Return patient 187 (25%)

New ophthalmology patient 116 (15%)

Type 1 diabetes 52 (7%)

Type 2 diabetes 698 (93%)

Duration of diabetes

< 5 years 136 (18%)

5-10 years 142 (19%)

10-15 years 172 (23%)

15-20 years 144 (19%)

> 20 years 156 (21%)

Present insulin use 421 (56%)

Medical care by;

Endocrinology clinic 283 (38%)

Internist 268 (36%)

General practitioner 51 (7%)

No medical care 148 (20%)

Education

University 132 (18%)

High school 168 (22%)

Elementary school 380 (51%)

No education 70 (9%)

Diabetic Retinopathy Status

No Retinopathy 245 (33%)

Nonproliferative 226 (30%)

Proliferative 279 (37%)

TABLE 1: The baseline characteristics of the study
patients.



awa re ness (24%), whe re as 9% of the pa ti ents who
we re mo ni to red by an in ter nist, 10% of the pa ti -
ents who re ce i ved no me di cal ca re and 2% of the
pa ti ents who we re fol lo wed by a ge ne ral prac ti ti -
o ner un ders to od the me a ning of HbA1c (p=
0.000). Con si de ring the edu ca ti on sta tus, the
most in for med gro up was the group of pa ti ents
with a uni ver sity deg re e (39%) (p= 0.000). Whi -
le 54 of 245 (22%) who had no re ti no pathy we re
awa re of HbA1c, 31 of 226 (14%) pa ti ents with

non-pro li fe ra ti ve and 24 of 279 (9%) pa ti ents
with pro li fe ra ti ve re ti no pathy un ders to od the re -
le van ce of HbA1c (p= 0.000).

DIS CUS SI ON
Edu ca ti on for di a be tes self-ma na ge ment is an es-
sen ti al com po nent of di a be tes tre at ment. The ide -
al HbA1c le vel sho uld be tar ge ted du ring the
tre at ment co ur se and the pa ti ent sho uld ack now -
led ge the im por tan ce of HbA1c.
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Number of the patients (percentage) p
Age

<40 years 20/46 (44%) p= 0.000

≥40 years 89/704 (13%)

Gender

Male 50/330 (15%) p= 0.670

Female 59/420 (14%)

Referral pattern to retina unit

Endocrinology consultation 50/253 (20%) p= 0.005

Referral from another health unit 15/194 (8%)

Return patient 27/187 (14%)

New ophthalmology patient 17/116 (18%)

Type 1 diabetes 24/52 (46%) p= 0.000

Type 2 diabetes 85/698 (12%)

Duration of diabetes

< 5 years 16/136 (12%) p= 0.05

5-10 years 32/142 (22%)

10-15 years 20/172 (12%)

15-20 years 19/144 (13%)

> 20 years 22/156 (14%)

Patients on insulin 

Yes 73/421 (17%) p= 0.014

No 36/329 (11%)

Medical care by;

Endocrinology clinic 68/283 (24%) p= 0.000

Internist 25/268 (9%)

General practitioner 1/51 (2%)

No medical care 15/148 (10%)

Education

University 51/132 (39%) p= 0.000

High school 31/168 (18%)

Elementary school 25/380 (7%)

No education 2/70 (3%)

Diabetic Retinopathy;

No Retinopathy 54/245 (22%) p= 0.000

Nonproliferative 31/226 (14%)

Proliferative 24/279 (9%)

TABLE 2: Various characteristics of patients who were aware of HbA1c and the result of statistical analysis within the groups.



Se ve ral stu di es we re per for med to in ves ti ga te
the HbA1c awa re ness pre vi o usly. Har well et al
con duc ted a te lep ho ne sur vey among di a be tic pa ti -
ents in a ru ral-fe e-for-ser vi ce prac ti ce and a com-
mu nity he alth cen ter in USA.4 Se venty-fi ve
per cent of 200 sur vey res pon dents re por ted ha ving
one or mo re HbA1c tests per for med in the past ye -
ar. Ho we ver, only 24% of tho se who re por ted ha -
ving a test re mem be red the ac tu al va lu e. The
aut hors conc lu ded that pe op le with di a be tes we re
awa re of the ir pre vi o us HbA1c tes ting but did not
in ter pret the va lu es ac cu ra tely in re la ti on to the ir
own glyce mic con trol.

He is ler et al exa mi ned 1) the fre qu ency and
cor re la tes of kno wing one’s most re cent HbA1c test
re sult and 2) whet her kno wing one’s HbA1c va lu -
e was as so ci a ted with a mo re ac cu ra te as sess ment of
di a be tes con trol and bet ter di a be tes self-ca re un-
ders tan ding, self-ef fi cacy and be ha vi ors re la ted to
glyce mic con trol.5 In a survey including 686 US
adults with type 2 di a be tes, 66% of par ti ci pants re-
por ted that they did not know the ir last HbA1c va -
lu e and only 25% ac cu ra tely re por ted that va lu e.
Res pon dents who knew the ir HbA1c va lu es re por -
ted bet ter di a be tes ca re un ders tan ding and as sess -
ment of the ir glyce mic con trol than tho se who did
not.

Meh rot ra et al as ses sed the per cep ti on pat terns
re gar ding met hods for tes ting blo od glu co se and

me ta bo lic con trol by di rect in ter vi ew met hod in
793 pa ti ents with type 2 di a be tes in In di a.6 Awa re -
ness re gar ding the im por tan ce of mic ro al bu mi nu -
ri a, li pid pro fi le and HbA1c was ob ser ved in 24.1%,
15.5% and 7.6% of the pa ti ents, res pec ti vely. A po -
si ti ve im pact of edu ca ti on on ove rall know led ge le -
vels was ob ser ved.

Do et al con duc ted a study on 150 adult di a -
be tic pa ti ents by the help of an oral qu es ti on na i -
re on the awa re ness of HbA1c at a ter ti ary re ti na
cen ter in USA.7 Among the 150 sub jects, 76 pa ti -
ents (51%) un ders to od the con cept of HbA1c.
They al so found out that pa ti ents with no re ti no -
pathy we re mo re awa re of HbA1c than pa ti ents
with non pro li fe ra ti ve or pro li fe ra ti ve re ti no -
pathy.

Altho ugh in di vi di u als who re fer red to a re ti na
ser vi ce are mo re apt to ha ving di a be tic re ti no pathy
com pa red with the ge ne ral di a be tic po pu la ti on and
li kely are at gre a ter risk for se ve ral syste mic di a be -
tic comp li ca ti ons, a mi no rity of di a be tic pa ti ents
(14.5%) un ders to od the me a ning of HbA1c in our
study gro up. Comparison of the HbA1c awareness
rate in our study with that reported in pre vi o us pa-
pers from va ri o us co un tri es such as In di a and USA,
revealed that so ci o e co no mic le vel of the co un tri es
cor re la ted with the HbA1c awa re ness.6,7 In sum-
mary, pa ti ents un der the age of 40 ye ars, type 1 di-
a be tics, pa ti ents on in su lin the rapy, pa ti ents un der
the su per vi si on of an en doc ri no logy de part ment,
pa ti ents who have a hig her edu ca ti on le vel and pa-
ti ents with no re ti no pathy  we re mo re awa re of the
con cept of HbA1c. Our study cle arly ref lects that
Tur kish di a be tic pa ti ents ne ed bet ter stra te gi es to
im pro ve self-ma na ge ment of diabetes. 
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FIGURE 1: Distribution of age and percentage of HbA1c awareness.
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