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RISK FACTORS FOR DIABETIC NEFHROFATHY AMONG NON INSULIN DEPENDENT
PATIINTS WHO ATTENDED CITY HALL'S STAFF CLINIC IN KUALA LUMPUR

Ui Ahmad, Md. Tdris Mohd Nor & Osman Ali

ABSTRACT

Diabetes mellitaz and its main cotplication, nephropathy, affscts the ecoromic wellbeing and quulliy of life of
the sufferers aud the population. A matehed ciuse control study was conducted in September 1998 {o investigare
the factors involved with nephropuihy such us dinbenc contral, smaking, hypertension, family history uf diabetes
and  dibetic duration. Respondetiis were classified bosed on - the presence of micronibuminuria or
macroalbuminuris, Seventy-two pairs of case_end control were studied. Duration of diabetes (p = 0.003),
- presence.of lethargy and weakness prior to diaberes diagnosis (p = 0.019), duration of smoking (p * 0.014),
duretion of kypertension (p= 0.000), systolic hypertension (p= 0.025), uncontrolled dtabetes with peor Hbdic
level (p= 0.026) and lack of diabeies knmowledge (p =~ 1.037) were fagtors which roloted signlficantly
' nephropathy by uhivariase analysis, It multivariate analysts, systelic hypertension (p = 0.0015), tack of diabetus
kupwledge (p = 0.0197), presénve of lethargy symprom (p = 6.0027), prolenged diabeic duration {p = 0. 051

and higher body s (ndices (p = 0.0213) were prodiciors v diabetic nephropaihy.

Key werds ¢ Diabgtas m#f!‘ll’l‘urg (NIDDM), nephropathy, risk factors,

INTRODUCTION - "

Diabetes mellitus (NIDDM) has become a mmjor

chronis fon-communicable disease in the world -
including = Malaysia, Hs ' vomplications of

macrovascular and smjerovaseular might affect the

guality of life of the patents and tiek, dependents.

© Previous study showed thet the cumulative incldence

of the albuminuria excretions smongst MIDDM, was

17% after having the disbates For five yours, This

{reideate Wil {ToTEaes Yo 379 antér 10 years and
'§7% after 15 yeas',. The . presence | of
migroaleuminuiia  can  bepome a  prodictor 0

mortality due to cardiovascular complicationd™. It~
hes been wsed to estimate the rate of kidney failure y ol  the
" attenduance list and HbAlc test was carried out, They

amongst the NIDDIM patient bt for. TODM patient,

it bas boon wsed s a prognostic factor to predivt ihe

kidney faiture in the next 15-20 yrars®, _

Myperglycemia was knowp 1o gggravate
albursnude Amongst NIDDM. It was foond that the

Incadsed in the level of HbAle will influsnced e

prr}tﬂinuria_?“-'.. However, it was shown that smoking

amung: e dinbetics will also dnfluepce by
albuminita and it corcslated well with the number
of cigarettes”. It wag belioved that smoking retivates -

the clinical proteinurin® however, Gall et al (1997)

disagrees that smoking influsnced nephropathy

among dlsbetle patlents, Hypurtsnsion ov the other -
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T

hind, was found as a promoter 16 the nephrapathy,

Among the IDDM, it was found that the

. nephropathty oosurs after 10 yoars of diabetic’.

The objective of this study was to determine |

Cthe risk factors for nepluepathy among dinbetics

(NIDDM) attending staff clinic of City Hall, Kuala
Lumpug. ' . R

| MATERIALS AND.METHODS

i pRcatehicd case conmo! study was conducied
- amsg stalfy clivic of City Hall, Kuala Lumpur in

September 1998, A tolsl of 72. pulks of cnges and .

. were solpoted, matched by age end sex, The

NIDDM paiiénis were randomly chosen from the

were Instrucied to collect their early mormipg wilne
to deterraine the presenge of slbuminuria, {urinesiz

< gty was wsed to determine the mmeroalbuminuria

atd migronlbumio-kit for  the mivroalbuiinuria).

" Patlents with - tolal albwmin levels excending 40

ughnl was seleuted as case. whilst the .nommal
deemed as o control.  Urine full examinatlon and -
miicroscopic” examination - (UFEME) st was then

- -cartied put mong coses 16 exclude albiminwa due -

W weinary anfecton.  Padents havieg -urigacy

" infestion, TRDM, henwmiuria, © congestive heart

disease, past listory of glomwrulomephritis and
“Kiduey cancer weie excluded from the study,

- The data was obtained from interviews using

| pretesiod questionnelze aud ffom patient’s medical

1scord, The blood pressire mramuiginedls wers

¢ . meavured by using sphygmonnonicter. The degres
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_of diabetic control was measured by uﬁhag}l?_:rAIé
levels, which was tested in private Jaboratory and

patients who exceeded 8%, was cossidered having
unconttrolled  diabeies (DCCT Research  Group,,

1993). Body mass index (BMY) was calculated by
using formmla of weight (kg)/ height (m ). Fermales

having BMI. of more than 26 kg/m® and male of

more than 27 kg/m® were classified as overweight.

Smokers .were defined :as. patients who smoked

more than 10 packs/year and ex-srookers were

patients who smoke before but kas qmtted recenily,

The knowledge on the diet was measured by using

series of questions and those who scored 32 out of
40 marks were considered knowledgeable.

~ Statistical analysis was carried out by using

the SPSS program, For dichotomous vanables, the

Me Nemar y* test wers ‘carried out, Paired t-tost was
used to smalyze guantative variables. Logistic
regression test was used m ausess multiple nsk '

RESULTS

. Suciodemography '

’,
Out of 72 pairs, 54 pairs (75%) were malés dnd 18 .
(25%) werg fomales, Table 1 shows the =
characteristics of the cages and controls, There was,
no significant difference betwaen cases and controls
in term of racial distcbution, educatmnal level
marntal status and memh]y income.

‘ 'Duration of Diabetes Mellltns

" Cases have longer duration of diabetes iilness as
. tompared to control group. The mean duration -

amiong cases was 79.5 + 58.0 months a3 compared

to 56.5  48.8 months among controls (paired t-test
= 2,868, p = 0 005) The odds 1atio for developing

‘nephropathy anong fvanems who have had diabetes

factors. - “for 5 years of more was 3 (95% confidence interval
1,33-6.76}. It was found also that the duration of,
digbetes was significantly correlated with blaod
glicose levels ( r=0.216, p= 0. 009).
"I‘able 1' Characterlsties of cases and controls
" Deseriptions " 'Cases (%) . r.tmtrols{%) ‘ ?Lf Y : SR -
‘ : T p=T2 =72 paired~t test 5
" Race ‘ ' ' L S
- Malays - 51 (70.8%) 41 (56.9%) =3 951 1. 0413
Non Malays 21 (29.2%) 3t (43.1%) : .
Age(min years) 47144563 46.73%-5.55 Paired t fest. 71 0.102
c .- ' ‘\ =658 ‘ :
Eduocation level ) L L TR - :
Not schaoling 4 (5.6%) (z 8%) -y =7.748 3. .0.560
e Primary-school- - 32-{44#%)wm~34—{4?—2%} S :
Sccondaryschoo1 ' 35 (48.6%) - 33 (45.3%)
Undversity - 10 (1.4%) (4.4%) ' ‘ . o
Income - 92728+ 1008.60 ¢ Paired ttest 71 0365
L 64788 ' ',.50‘;.01_ - = (.904. - o
' Marital status ' S o g . . ; o
© . Married . 67 {93 0%) 66 (91.7%) 1 =17.243 2 0008
- Widow 2 {28%) - 2 (2.8%) o B -
Bachslor -3 @42%)

3_ (5.5%) -

Significant atp < 0.03

ﬁiabetés symptoms

Polyuria was the main aymptom améngst' the casés ;

. and controls but there was no s;gdiﬁcaut difference
bétween the two groups. Symptom of lethargy
“before bcmg dtagnosad ag dtabettc WS found to be a

 significant symptom assocmted thh dxabatnc .
nephmpathy where x* v = 5 26, p = 0.019 (’I‘able .

2). There were no other. significant differences in

diabetm symptom for the two: gmups
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Table 2: Dialyetic symptoms amengst cases and controls

(WS _

ij mptoms é;ses (%). . Couﬁ'o_l (%) @ j';lmg ::rs} o
Polyuria S792) 50 (70.4) o 0.189
Polydipsia Csamnny o areeny 0 0.552 0.458

 Lethargy 19(26.4) R T EY 5,26 0.019*
Lusosing weight 15(208) - 16@2s) 0 1.000
* S:gmﬁcant at p <005 # a control did not resppnse ‘ i

. Smo}dng

Thcrc was a significant diffemme in the duratlon of
‘smoking among the ¢ases as compared to the
"controls of which the duration of soking. among

cases was longer than the controle. Bowever, there

‘was oo significant difference betwesn cases and

control in the nuwber of cigarettes and packats of

tigareties/year smnkﬁd('l ‘able 3).

‘Hypertension

There wore 32 cases (44.4%) ) and 23 controls’

(31.9%) giving history of hypertension.  The
duration of h}rpaﬂmston among the cases was 148 &

57 months es compared tg 60 % 56 months ameng
mmmls (paired t-test = 5,430, p < 0.05). There was
a . pignificant  relationsidp  between syﬁtoln,
hypettensiom and dizbetic nephropathy where 3 M
4,32, p = 0,038, however no similar result was found
for diastolic hypmenaion {Table 4). ‘

- Diabetic control and obesity

~ There was a significant tclatmnsh.!p between HbAlc
levels and nephiopathy where ¥y = 4.97, p =

- 0.026. However, the body mass mdex (BMI} did not
sewm to influence nephropathy (.3 m; = 0026, p =
0. 8?1) (Tabla 5) '

- Eable 3 Dlstrlhutmn oE 8mok!:r among Az and controls

y . = . - x MH, o
‘ Categories Casm{n 72) ‘.Lnutrols(n”'.fl) . palred t-test cP

LBmOkeE i e JEERW) o BAEOFY  wm =084 0359

Enaoker C 15 (20.8%) 15 (208%) Lo =0 ' 1.000

Meanduration © + 246.00482.43  173.62389.63 - Pelredt=2688  0.014*
 smeking (months) S . L

E‘;It‘l’;}f)'g“““"”’“d“’ ©ISBHES 1800444 Paired(=:0.523. - 0.607
 Smoking <10 L L o

packs/year and ron 49°(68.1) 55 (76.4) _ . ‘

ampjcer o WwymlI36 . 0286

Smoking= 10 23(31.9) 1H236) ' o

__p_eksfyear :

_*Significant at p 3 [} 03
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Tahle 4 D:smbntlen of hypertenswn and treatment among case and cantrol

Cases .

Categories Control am g
(n=72) {n~72) . paired t-fesi ‘
Hypertensmn 32(44.4%)  23319%) ylpe2.06 "0.151
Min durat:on of 148 months - .60 months Paired t =5.430  0.000*
hypertension _ C : . N ‘
Diastolic hypertension 22 persons . 18 pemons .y pw=3.56 0.059
Systalic hypertension - 23persons 11 persons % =432 0.025%
¥ Gigmficant at p < 0.05 ‘ —
 Table 5:Distribuition of HbAle and obesity
Categories Case (%) n=72 _ contrel (%) n=72  y'in »
HbAlc level s L L
- Good 17(23.6) . 30 (41.7) 4.97 0.02‘97
" Pour (»8%) 55(764) - . 42(58.3) y S
Nutritinnal status : ‘ : ‘ ST
Norrral . 304LT) 32 (44.4) 0026 0871
chesge '42 (58.3) © 40 (35.6) . ‘
* significant at p < 0.05 .

Facmrs associated with dlabetic cuutrol

Tho factors’ that influccod the diabetic contolled
" were investigated by using HbA lc levels. When the -
diabetic .controlled is poor, the risk of developing

neplivopathy will be high, Some of factors associated

with poor disbetic 'control asre poor compliznce to

the diabetic treatment, pnm: comnpliance. to follow up

' nf knowlﬁdga wmpared to controls (25 0%) where

= 4.36, p= 0,037,

Logistic regresgion analys:s was conducted to.
predict the developmont of nephropathy. All factors

"significantly associated . with nephropsthy’ in

" apivariate analysis was’ inchided fn the logistic

and lack of kriowledge in’ dietary control. In this |
study, the knowledge on diet was found to be a. -

- significant factor assocjatsd with- nephmpathy The.

model,, In this study, systolic hyper'tensidn, lack of

" dietary knowledge, feeling lothargy prior to diabstes

diagnosis, high body mass index -and long duration

‘diabetic. contributed significantly to. risk of dwbctm
i naphmpathy (Table 6) . o

- analysis has shown that 43.1% of cases were 1ackqd.‘ o

Ta‘ble o1 Lagist:c regressinn mode! to pre:dn.r: diabetic nephrupathy

Regressmn Staudard TOR - € o) |
Variab]es coefficlem (ﬁ) errer ) [OR ‘ Cl (95 /‘!)-‘
'Consmm o AA7978 ¢ 1461 Q00IOF T -
Systolic hypertension 13362 0.4204 . ° 0.0015* 380 167867 .
- Lack of diet - - § | . ek ae e cme
uowladge {.aziq- 04380 0.0197° 2’78 ‘.“1..!8«*6.5:‘1 _
Lethargy symptom "1.6666 0.5563 0:0027% . 5.20 - 1.78-15.75
Body mass index - - _ 0.0989 00430 0.0213* LID. . 1.01-1820.
. Dujation of diabetes 00084, 0.0039-  0.0301* .1.01  1.01-102

* Slgmﬁcant atp <005

Tha wodel ¥ wag deva!opcd from the }ogtstm regressmn analysis, o

Odd of dlabctes neplaropathy s BXP [»4 7978 + 0 0084 duratmn of d:abatas + 0. 0989 body mass mdax + 1 6666
B lethargy symptam + 1 3362 systotw hypertensmn + 1 0216 poor d!f’tﬂry

knowledge}

v

Y

19"




Mistaysian Journal of Public Health Medicing 2001, Val. 1: 16-21

Attribiite risk percent (ARP) and population
attributable risk percent {PAREY .

Aftribute risk s 2 risk difference between the
exposed individual and non-exposed individual. This
risk comparison depicted the risk due to exposure to

the risk factor whilst PARP is the proportion of '

nepliropathy cases in the target population related to
the. presence of risk factors. (Table 7) .

7 Table 7 shows that after adjusting for the
othet factors, about 73% of the diabetic nephropathy
complication was atuibuted to systolic hypertension,

0.9% to diabetic durptions, %1% to lethargy-

gymptom prior diabetes diaghoses, 64% io poor
dietary knowledge and 9% to increase of body mass
index,

" Fable 7: Attributable risk percent and population attributable risk percent to

diabetic nephropathy

i’roportihn of

 Riskfactors esposepopulation  ARP (%)  CE(95%) ?éff T IS
. , . (%) . : A ». .
Systolic P ' ' . N .
hpertension 292 73 6781, 50 A5
Duration of . - s .
disbetes 333 0.9 0.2 -2.4 -0.2 .0,5‘ i1.0

‘ Presence of - ) -‘ ' -
Tethargy . 1o 1.1 74.7 -81.3 326 250-403

- Poor diet - L - . ‘ ‘
knowledge ° 25.0 64.0 562~ 71.8 308 23.2»;3_.3 -
Body. mass ‘ - - ‘

. in’dex : K 56'0 9-4 4.6”’ 14-2 ' 5.5 : 1.7“9.2

'DISCUSS_IQN | " was not significant after controfling for other factors

Diabetic nephropathy is one of the complication of

disbetes mellitus, It occurs more often and in much

shorter period in NIDDM as compared to IDDM,
The presenie of microalbuminuria is the earlier sign

_of ngphropathy, it-indicates -the—possibility--of the - - rgyatatic-

" usiirg logistic regression test, A similar result was

reported by Gall et al. (1997)°, however, Klcia et.al .

. '(1995)5 has found the reverse, bat in his study the

patient to develop the cardiovascular complication

. more than the kidney failure, Therefore, the NIDDM

paticots ‘have higher risk of heart attack in the

“presence of microalbuminuria.’ This is difference

. from the IDDM patient, which is more towards .

.- déveloping the. kidnsy failure with a presence of

mictoalbuminuria®, ©

Tn this stady, it was found that patients with
diabetic  history 48

nephropatliy -have longer :
-+ compared o the controls. Patient with- a " longer
. diabeti¢ dufation (=5 years) has 3 times the rigk of

developing niephropatiy cormplication as compared -

to the pationts with shorter history of diabetes. The
© sitnilar finding was reported in- other studies L2,

Dusation of diabeles was positively corvelated with

. afbuminuria

fotal pack/ years used was ouch higher.

“The risk of nephropathy among paticnts with
ic—-hipertension was 3 times compared to
patients without hypertension but rélationship was
hot found for the diastolic hypertension (p = 0.523). '
The findings wese found  inconsistent i the
fiteratuse, some: studies-produced the same results 25
this one > but others Jike Powrie et al, (1994)%,

_the' finding was ' different; The different in

characteristics of samples as well ‘as degree, of
could  possibly explained . © the
inoonsistency. L R :

- This study found that HbAlc level of » 8% .-
that indjcates poor diabetic - control was' higher
among the cases compared to the controls, ¥ =495,

. p=0026. QR_“ 263 {Closy, 1.12 ~ $.16), Sitnilar -

results were found in other studies *°. The diabetic!

_ conirol i influsnced by various factors, however fn -

blood glucose levels ‘of which the blood. glucose ;

levels (indicating -diabetes control) increased with

this study only poor compliatice towards diabetic,

. treatment, loss compliafioe to diabetic foltow-up and

the increased in the duration of diabetes, These

* explained the relationship between duration of

dizbetes and fhe nephropathy. .

- was_significantly” longer ‘among the crses as

- corpared to the controls , However, the differepce

20,

poor knowledge on diabetic diet were studied. ft was”

found by using multivariate analysis. that poor - -

A b . o knowledge on diet lias a significant association with®
- It was. 2lso shown that duration of smoking™ -

nephiopathy ifter contralling the other factors, Other

than that systoltc hypertension, feeling of lothargy,

ahesity. and duration of diabetic were also found a

-
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sugnif‘cfmt predictors for a naphmpathy in the
logistic regression model,

“The importance 1d¢ntifymg factors associated

with the development of nephropathy was to be able
to prevent the complivadon from. setting in. It can

also be use to set priority for effective wtilisation of

resources, From this study, findings indicated that
the intervention by reducing systolic hypertension

" and increasing patlent’s knowksdge on diet wili give . -
a temendous impect amound. 45% and 31%.

respectively - to the prevalence  of  diabutic

‘nephiopatity in the population, Furthermore, the

presgace of lethergy prwr to dishetle disgnoses
couldd be used ay a wasning sign for the development
of disbatic nephropathy among NIDDM patient,

henoe sieps cEn be faken lo svoid patients: from
‘developing  prematyre

nyphropathy  or

subsequent mortality.
CONCLUSION

Sysiolic - ]xypcu'tensiun, lr.ﬂlargy prior o clmbam

" diagnoses sud lack of dinbetic dictary knowledgs are

factors that can predict the developtient of diabotic

nephropatiy. Therefore, any progrumme porformed .

to reduce the magnitude of diabetic nephropathy
showld  focused on  hypertomsion conttol and

 incréussd the patient knowlsgo on diabelic dxes. _
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