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Abstrak Bahasa Malaysia

Latarbelakang Kajian terkini telah mencadangkan jangkitan periodontium ibu semasa
hamil sebagai faktor risiko bagi bayi kurang berat semasa lahir. Objektif kajian ini adalah
untuk menentukan perkaitan di antara periodontitis ibu dan LBW dalam kalangan wanita
Melayu di Kota Bharu, Kelantan.
Kaedah Pemeriksaan saringan tisu periodontium dijalankan ke atas semua wan ita
hamil yang telah menepati kelayakan penyertaan dan pengecualian kajian di dua buah
Klinik Kesihatan Ibu dan Anak yang dipilih secara rawak. Kaedah persampelan rawak
bersistem digunakan untuk memilih 250 subjek bagi setiap kumpulan kajian. Daripada 500
wanita yang didaftarkan di dalam kajian, 28 orang (5.6%) telah digugur1<an daripada
analisa atas pelbagai sebab. Daripada baki subjek, 240 mempunyai tisu periodontium yang
sihat, manakala lebihan 232 mempunyai periodontitis.
Keputusan Insidens kurang berat semasa lahir adalah 14.2% (95% CI: 9.7-18.8)
dalam kalangan wanita yang mempunyai periodontitis, dan 3.3% (95% CI: 1.1-5.6) dalam
kalangan wanita tanpa periodontitis. Risiko relatif untuk mendapat bayi yang kurang berat
semasa lahir dalam kalangan ibu yang mempunyai periodontitis ialah 4.27 kali lebih tinggi
berbanding dengan mereka yang tiada periodontitis (RR=4.27, 95% CI: 2.01-9.04).
Setelah mengawal lain-lain faktor ibu yang bererti, periodontitis masih mempunyai
perkaitan bererti dengan kurang berat semasa lahir (OR=3.84, 95% CI: 1.34-11.05).
Kesimpulan Hasil keputusan kajian ini menyumbang kepada bukti sedia ada bahawa
wanita hamil yang mempunyai periodontitis mempunyai risiko lebih tinggi yang bererti
untuk melahirkan bay; kurang berat semasa lahir.

English Abstract

Background Maternal periodontitis has been suggested as one of the risk f~ctors for low
birth weight (LBW) infants. The objective of this study was to determine the association
between maternal periodontitis and LBWamong Malay women in Kota Bharu, Kelantan.
Methods Screening periodontal examinations were done on all eligible Malay
pregnant women attending two randomly selected community maternal and child health
clinics in Kota Sharu, Kelantan during the study period. Systematic random sampling was
utilized for selection of 250 subjects for each exposed and non-exposed group. Of 500
SUbjects enrolled in the study, 28 (5.6%) were either dropped or lost to follow-up. Of the
remaining 472 subjects, 232 with periodontitis were in the exposed group and 240 with
healthy periodontium were in the non-exposed group.
Results The incidence of LBW was 14.2% (95% CI, 9.70-18.75) in women with
periodontitis, and 3.3% (95% CI, 1.05-5.62) in women without periodontitis. The relative risk
(RR) of having LBW infants was 4.27 times higher for women with periodontitis compared
with those without periodontitis (95% CI, 2.01-9.04). After adjustment for potential
confounders using mUltiple logistic regression analysis, significant association was found
between maternal periodontitis and LBW (OR=3.84; 95% CI, 1.34-11.05).
Conclusion The results of this study provide additional evidence that pregnant women
with periodontitis are at a significantly higher odds of delivering LBW infants.
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Introduction

Low birth weight (LBW), which is defined by the World Health Organization as a birth
weight of less than 2500gm,' is a well-documented risk factor for neonatal and infant
morbidity, as well as mortality. More than 20 million LBW infants are born each year,
affecting 16.8% of all newborns in developing countries, and contribute to 75% or more of
neonatal and infant deaths. I In Malaysia, LBW incidence is estimated at 10%z and
contributed to 66.2% of 6,038 perinatal death cases in 1999.3

LBW is an outcome of either a short gestational period leading to preterm birth, or a retarded
intrauterine growth or a combination of both. The complex and multifactorial causes of
LBW, comprising of a variety of factors that may have impacts on either of the events, have
been the focus of a vast number of investigations over the last few decades. Nevertheless, a
significant proportion of LBW is still of unknown aetiology that occur without even a
suspected risk factor. Thus, despite significant advances in perinatal medicine and better
understanding of r~roductive physiology over the past 25 years, the global incidence of
LBW remains high.

The association between infections of the uterine, genital and urinary systems and the risks of
preterm LBW (PLBW) deliveries has been demonstrated by a considerable number of
studies.s-7 However, it was noted that a consistent and reproducible feature of LBW cases,
which is an increased level of maternal inflammatory mediators and cytokines such as
prostaglandin Ez (PGEz) and tumour necrosis factor alpha (TNF-u), may occur even in the
absence of infections of the amniotic cavity or the genitourinary tract.8 This has led to a
conclusion that PLBW cases are probably caused by extra-uterine infections of unknown
origin.

The theory that periodontal infection might contribute to LBW was first tested by Collins et
al. 9 who demonstrated significant dose-response relationship between levels of both PGEz
and TNF-u and embryo lethality and foetal growth retardation in pregnant hamsters
challenged with periodontal pathogen, P.gingivalis, inoculated within subcutaneously
implanted tissue chamber. These observations prompted Offenbacher et al. 10 to investigate
the possible link between periodontitis and PLBW in human. Multiple logistic regression
models detected a significant, strong association between periodontal disease and PLBW
(OR=7.5, 95% CI: 6.27-9.58). Further study indicated that PGEz levels in gingival crevicular
fluid (GCF) were significantly higher in mothers of PLBW infants than in mothers of infants
with NBW. II They hypothesized that periodontal infections, which serve as reservoirs for
gram-negative anaerobic organisms and its products, as well as inflammatory mediators like
PGEz and TNF-u may pose a potential threat to the foetal-placental unit. Their study was a
milestone in this new, very important field of periodontal medicine, and it was further
supported by numerous epidemiological data, experimental animal studies, and
documentation of maternal and foetal responses to periodontal bacteria.9

-'7

This prospective cohort study aimed to determine the association between maternal
periodontitis and LBW among Malay women in Kota Bharu, Kelantan. Findings of this study
would undoubtedly provide additional facts on the health and well-being of pregnant women
and infants in this country and thus contribute to a much better knowledge and understanding
ofLBW than we have at present.
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Methods

Population and Sample

The study population consisted of Malay pregnant women who received antenatal health care
from two randomly selected maternal and child health clinics in Kota Bharu, Kelantan
between December, 2003, and June, 2004. Screening periodontal examinations were
performed on all pregnant women attending the selected clinics during the study period to
determine their exposure status. The inclusion criteria for screening were all women in the
second trimester of pregnancy (14 to 27 weeks' gestation), while exclusion criteria were
women with potential confounders such as active smoking or diabetes. Women with known
risk factors for LBW such as alcohol consumption during pregnancy, suffering from chronic
hypertension, and having multiple foetuses as confirmed by ultrasound examinations were
also excluded. Women with history of periodontal treatment during the current pregnancy, or
had fewer than 20 teeth and those who were taking antibiotics for any reason at any time
during the pregnancy were excluded as these might lead to misclassification of exposure
status. For safety reason, women who require prophylactic antibiotics for any periodontal
procedures were also excluded from being screened for the study.

Of all eligible women screened during the study period, 476 women were diagnosed as
having periodontitis while another 698 were not. Systematic random sampling was applied
for selection of study subjects to get the prior determined sample size of 500 subjects, 250 for
each exposed and non-exposed group. Thus, exposed group comprised of pregnant women
with periodontitis while non-exposed group comprised of those without periodontitis.

Measurement ofMaternal Periodontitis and Criteria ofDiagnosis

All clinical periodontal examinations in this study were performed by the main researcher
using standardised clinical equipments and instruments. Subjects were examined while seated
on a mobile dental chair under good lighting using a mouth mirror and a periodontal probe.
The Hu-Friedy CP 11.5B periodontal probe by Hu-Friedy Manufacturing Company, Inc.,
Chicago was used to determine the following variables: clinical attachment loss (CAL) in
millimetre (mm), pocket depth (PD) in millimetre (mm), and presence of gingival bleeding
on probing (BOP). CAL and PD were assessed at 6 sites (mesial, mid and distal surfaces on
both palatal/lingual and buccal sides) on each tooth present (excluding the wisdom teeth),
while BOP was assessed on 4 sites (mesial and distal surfaces on both palatal/lingual and
buccal sides) of the respective tooth. The presence of 4 or more sites with PD 4mm or higher,
and CAL 3mm or higher at the same site with presence of BOP were diagnosed as
periodontitis in this study.

Periodontal examinations were repeated at 2 to 4 weeks interval during the follow-up period
to assure their exposure status. Subjects in the non-exposed group who developed
periodontitis, and those in the exposed group who showed significant worsening of their
periodontal conditions, were dropped from the study and referred for treatment accordingly.
In addition, antenatal health records of all subjects were reviewed for any risk of developing
medical illnesses associated with pregnancy that might influence the outcomes such as
genito-urinary tract infection, poorly controlled gestational diabetes, or hypertension.
Otherwise, subjects remained in study and were followed till parturition. All subjects in the
exposed group were referred for the necessary periodontal therapy after delivery.
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Recording ofMaternal Characteristics

Other risk factors for LBW such as past and present obstetric profile were obtained from the
subjects' antenatal health records. Results of anthropometric measurements, clinical and
laboratory examinations and diagnoses as recorded by the attending nurses or medical
physicians were noted.

Subject interviews were utilized to gain information on passive exposure to cigarette smoke
as well as socio-economic background. Passive smoking was defined as being exposed to
someone else's cigarette smoke for at least two hours per day at home, at work, in vehicles or
indoor public places any time during pregnancy. Socio-economic characteristics of the
subjects were measured by three indicators commonly used in social studies, namely
education, occupation, and income. 18 Occupations of the subjects were categorized on the
basis of the degree of skills (manual and non-manual) involved. All interviews were
conducted by the main researcher.

Recording ofPregnancy Outcomes

The main outcome of interest in this study was infant birth weight, categorized into normal
birth weight (NBW), or LBW. The definition of LBW in this study was as defined by the
World Health Organization which is a birth weight of less than 2500gm regardless of
duration of pregnancy. I The degree of severity of LBW was determined based on descriptions
by Mayfield et al. 19

, moderately LBW (MLBW; birth weight 1501 to 2499gm), very low
birth weight (VLBW; birth weight 1001 to 1500gm) or extremely low birth weight (ELBW;
birth weight 1000gm or less). Gestational week of delivery was also noted. Estimation of
gestational age was based on either the date of last menstrual period or ultrasound
examinations by the medical physician at the respective health centre during antenatal check
ups.

Statistical Analysis

Data entries and analyses of results were done using the Intercooled Stata (version 7.0,
StataCorp, Texas), SPSS for Windows (version 11.0, SPSS Inc., Chicago), and Epi Info
(version 6.0, CDC, Atlanta) statistical software packages. To begin with, descriptive statistics
were determined for both exposed and non-exposed groups, including differences in
distribution of variables between the two groups. Independent t-tests and chi-square tests
were used to compare continuous and categorical variables respectively. The level of
significance was set at 0.05.

Later, univariate and multivariate logistic regression analyses were done to determine the
association between LBW and maternal periodontitis, as well as other variables of interest.
Crude and adjusted odds ratio (OR) of the association were calculated at 95% Confidence
Interval (Cl). The likelihood-ratio (LR) chi-square and p-value of the association were also
obtained in order to make inferences to the study population.
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Results

Maternal Profile: Descriptive Analysis

Of 500 subjects enrolled in the study, 28 (5.6%) were either lost to follow-up or excluded.
The reason for exclusion was mainly due to poorly controlled medical problems as diagnosed
by the attending medical physician such as gestational diabetes and risk for pre-eclampsia. Of
the remaining 472 subjects, 240 were in the non-exposed group and 232 were in the exposed
group.

Socio-demographic profile of the subjects is shown in table 1. The age of the subjects ranges
from 14 to 46 years old. The mean age of the subjects in the exposed and non-exposed groups
was not significantly different. The non-exposed however, consisted more of those with
higher education level, better occupation standing, and higher household income. The
differences were significant.

Table 1 Socio-demographic profile of 232 exposed and 240 non-exposed subjects
Periodontal disease status

Socio-demographic profile

Age (years)

Education level
Tertiary/postsecondary education
Secondary education
Primary education

x2 statistics P value
Exposed Non-exposed (dt)

Frequency (%) Frequency (%)

29.32 (6.79)" 28.90 (6.28t 0.697(470)b 0.486

46 (19.8) 77 (32.1) 13.85 (2) 0.001
147 (63.4) 143 (59.6)
39 (16.8) 20 (8.3)

Occupation
Unemployed/housewife
Non/semiskilled worker
Skilled worker
Highly skilled worker

Monthly household income (RM)

a Mean (SD)
b t-statistics (dt)
C Median (IQR)

160 (69.0)
51 (22.0)
12 (5.2)
9 (3.8)

800.00(800.00)"

131 (54.6) 14.37 (3) 0.002
6] (25.4)
30 (12.5)
]8 (7.5)

1200.00(1398.75)" 5.601(470)b <0.001

Table 2 shows the comparison of the distribution of obstetric profile in the exposed and non
exposed groups. It was noted that the exposed group had significantly lower mean rate of
weight gain (kg/week) during the second trimester, shorter duration of pregnancy, and there
were more of them with past history ofLBW.
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Table 2 Obstetric profile of 232 exposed and 240 non-exposed subjects
Periodontal disease status

Obstetric profile

Parity status
Primiparity
Multiparity
Grand/Great grandmultiparity

Onset ofcare (gestational weeks)
First trimester « 14 weeks)
Early 2nd trimester (14-20 weeks)
Late 2nd trimester (> 20 weeks)

No. of antenatal visits
< 8 visits
::: 8 visits

Gestational duration at delivery
(weeks)

Haemoglobin level (g/dL)
:s: 10.5 g/dL
> 10.5 g/dL

Rate of weight gain during 2nd

trimester (kg/week)

Rate of weight gain during 3rd

trimester (kg/week)

History of PTB
No
Yes

History of abortion
No
Yes

History ofLBW
No
Yes

Passive smoking exposure
No
Yes

"Mean (SD)
b t-statistics (dt)

Incidence ofLBW

Exposed
Frequency (%)

60 (25.8)
131 (56.5)
41 (17.7)

64 (27.6)
127 (54.7)
41 (17.7)

44 (19.0)
188 (81.0)

38.70 (1.39)"

31 (13.4)
201 (86.6)

0.41 (0.19)"

0.38 (0.23)"

221 (95.3)
11 (4.7)

194 (83.6)
38(16.4)

185 (79.7)
47 (20.3)

91 (39.2)
141 (60.8)

Non-exposed
Frequency (%)

67 (27.9)
142 (59.2)
31 (12.9)

70 (29.2)
122 (50.8)
48 (20.0)

37 (15.4)
203 (84.6)

39.05 (0.99)"

24 (10.0)
216 (90.0)

0.50 (0.20)"

0.38 (0.17)"

230 (95.8)
10 (4.2)

207 (86.2)
33 (13.8)

219(91.2)
21 (8.8)

100 (41.7)
140 (58.3)

x2 statistics p value
(dt)

2.08 (2) 0.353

0.78 (2) 0.676

1.05 (I) 0.307

3.14 (470)b 0.002

1.30(1) 0.255

4.70 (470)b <0.001

0.67 (470)b 0.946

0.09 (I) 0.762

0.64 (1) 0.424

12.67 (1) <0.001

0.29 (1) 0.589

The total incidence of LBW in this study was 8.7%. Of these, 14.2% (95% CI: 9.7-18.8)
occurred among subjects with periodontitis compared with only 3.3% (95% CI: 1.1-5.6) that
occurred among those without periodontitis (Table 3). The relative risk (RR) of LBW infants
in subjects with periodontitis was 4.27 times higher than in those without periodontitis,
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indicating a positive association (RR=4.27, 95% CI: 2.01-9.04). The proportion of risk for
LBW attributable to periodontitis in the group of exposed subjects was 76.6% (95% CI: 50.3
88.9).

Table 3 Incidence of LBW in 232 exposed and 240 non-exposed subjects
LBW

Periodontal disease status n Frequency (%) 95% CI

Exposed

Non-exposed

232

240

33 (14.2)

8 (3.3)

9.7 - 18.8

1.1 - 5.6

Of 41 LBW deliveries, 39 infants were MLBW, while the other 2 infants were VLBW that
required admission to the Neonatal Intensive Care Unit in Kota Bharu Hospital due to post
natal complications. Both cases of VLBW were delivered by mothers exposed to
periodontitis. It was also noted that of all births, 19 (4%) were delivered prematurely and of
these, 18 (94.7%) were also LBW.

Association between Maternal Periodontitis and LBW

At univariable level, maternal periodontitis was significantly associated with LBW
(OR=4.81, 95% CI: 2.17-10.65). Likewise, at multivariable level, periodontitis was
significantly associated with LBW with an OR of 3.84 (95% CI: 1.34-11.05). Table 4
summarizes the results of multiple logistic regression analysis for the association between
maternal periodontitis and LBW adjusted for other significant risk factors.

Table 4 Association between maternal periodontitis and LBW

Maternal risk factors Crude OR" Adjusted ORb 95% CIb
LR~2 P valueb

(dt)

Periodontal status
Non-exposed 1.00 1.00 6.91 (1) 0.009
Exposed 4.81 3.84 1.34 - 11.05

Education
Tertiaryfpost-secondary 1.00 1.00 29.00 (2) <0.00 1
Secondary 0.25 0.15 0.04 -0.55
Primary 6.50 3.18 1.05 - 9.58

Gestational duration (weeks) 0.22 0.24 0.15-0.37 78.32 (1) <0.001

a Detennined by simple logistic regression analysis
b Detennined by multiple logistic regression analysis
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Discussion

The total incidence of LBW in our study was 8.7%. This is similar with the incidence
reported in a study done on predominantly African-American subjects by Dasanayake13 in
Alabama. It was also noted that the incidence of LBW among our subjects, which comprised
of only Malay women, was lower than the estimation for the general Malaysia population
given by Unicef.2 This highlights a probability of racial differences in LBW incidence in this
country that need further investigations.

The results of our study support the research hypothesis that there is a significant association
between maternal periodontitis and LBW. The incidence of LBW was 14.2% (95% CI: 9.7
18.8) in pregnant mothers with periodontitis, compared with only 3.3% (95% CI: 1.1-5.6) in
those without periodontitis. Significant association was found between maternal periodontitis
and LBW at both univariable (OR=4.81, 95% CI: 2.17-10.65) and multivariable level
analysis (OR=3.84, 95% CI: 1.34-11.05). As shown in table 5, it was noted that the strength
of association in our study is comparable with studies done elsewhere among other
populations.'O-J6

Table 5 Comparison of human studies suggesting positive association between maternal
periodontal disease and LBW, PTB, and PLBW

Periodontal
Author Study design Place of study measurement Outcome ORIRR

index (95% CI)

Offenbacher et al. 10 Case-control North CAL PLBW OR == 7.9
Carolina, USA (1.52-41.40)

Offenbacher et af. II Case-control North Mean PGEz PLBW P value=0.02
Carolina, USA level in GCF (OR/RRnot

calculated)

Dasanayake 12 Matched Chiangmai, CPITN =0 LBW OR = 0.3
case-control Thailand (0.12-0.72)

Dasanayake et af. 13 Retrospective Binningham & P.gingivalis- LBW OR = 1.02
cohort Tennessee, specific (1.01-1.04)

USA serum 19G

Jeffcoat et af. 14 Prospective Binningham, CAL,PD PTB OR =4.45
cohort USA (2.16-9.18)

Lopez et af. 15 Prospective Santiago, CAL, PD LBW RR=3.6
cohort Chile (1.06-11.40)

Mokeem et al. 16 Case-control Riyadh, Saudi Mean CPITN PLBW OR = 4.21
Arabia (1.99-8.93)

This study Prospective KotaBharu, CAL,PD LBW OR=3.8
cohort Kelantan (1.34-11.05)

The results of our study also showed that many pretenn infants are LBW too. These were in
consistent with a report on the increasing incidence of LBW in the United States from the
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year 1981 to 1991, which was attributed to an increase in pretenn births.2o Further, evidence
from an ultrasound study had demonstrated that preterm infants indeed weigh less than
infants of the same gestational age who remain in utero?} Consequently, the reverse can also
be true, meaning that birth weight may also increase with greater gestational· age. This is
apparent in our findings when the risk of LBW was significantly reduced with longer
gestational period (OR=0.24, 95% CI: 0.15-0.37).

Poor socio-economic conditions as indicated by low level of education, occupation and
household income, are important risk factors for LBW.22

, 23 Of these three socio-economic
indicators measured in this study, only poor maternal education was associated with an
increased risk for LBW. The effects of maternal occupation and household income were not
significant. However, as income is considered by many to be a sensitive topic, the absence of
such association should not be easily dismissed. The sensitivity associated with revealing
information on the income level in our society can lead to error in reporting, and thus creating
an additional source of unreliability. Nevertheless, we agree that education is the dimension
of socio-economic status that most strongly predicts health.24 It is also supported by our
findings that more of periodontally healthy subjects hold higher qualifications in education.
Thus, we postulated that education may have independent effects, above and beyond income
or occupation, because mothers with higher education may be more aware and well-informed
about healthy behaviours during pregnancy and family planning.

Poor past obstetric outcomes such as history of LBW or preterm delivery and spontaneous
abortion are well-known risk factors for adverse pregnancy outcomes in successive births.25

,

26 Presence of intrinsic biological factors was suggested to be responsible for this observation,
although the mechanisms through which they function have not as yet been clearly explained.
Persistence of deleterious risk factors such as smoking, alcohol consumption, and poor
caloric intake during subsequent pregnancy was also proposed to contribute to such trend
rather than a true inherent tendency. However, these poor obstetrical factors were not
associated with LBW in our study probably because there were only a small proportion of
subjects at risk. Similarly, parity was not a significant risk factor for LBW in our study.

Foetal growth is affected by maternal nutrition which is reflected by the mother's weight gain
during pregnancy. As such, low maternal weight gain has been used as a predictor of LBW.27

Such association, however, was not apparent in this study. Nevertheless, the results of our
study are in agreement with those of studies showing that the average rate of maternal weight
gain during the second trimester is higher before slowing down slightly in the third
trimester,zs,29

Micronutrient malnutrition, particularly iron deficiency anaemia, has been associated with an
increased risk of prematurity and LBW.30-32 In many developing countries, including
Malaysia, where moderate and severe anaemia in pregnancy is common, current control
programmes undertaken by public health agencies have consisted largely in the
administration of iron tablets as part of antenatal care. While there is still inadequate evidence
to suggest that routine iron supplementation during pregnancy is beneficial in improving
clinical outcomes for the mother, foetus or newborn, there is also insufficient proof to
recommend against it.33 Nevertheless, the provision of routine iron supplementation to
pregnant women in this country appears to have a positive effect as the majority of subjects
(88.3%) were able to maintain the haemoglobin concentration at an optimum level of at least
10.5 g/dL measured during the second trimester, thus may explain why we did not see any
significant effects of low haemoglobin level on infant birth weight.
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Adequate and comprehensive antenatal care has long been recognised as the means to
improve pregnancy outcomes by promoting preventive health care and healthy behaviours
among mothers.34 The number of antenatal visits and the stage of pregnancy at which care
was initiated have been used to define antenatal care. In Malaysia, comprehensive antenatal
care is delivered free of charge as an integral component of primary health care services
provided at the maternal and child health clinics and community nurse clinics. The national
average number of antenatal visits is 9 visits,35 and among our subjects, 82.8% of them had
made at least 8 antenatal visits during the course of their pregnancy. Although a few studies
have reported favourable outcome on birth weight with early antenatal care and more
frequent antenatal visits,36-38 the evidence is inconclusive,39, 40 and our study also failed to
establish such relationship.

Maternal passive exposure to cigarette smoke has been linked to LBW deliveries.4J -43
However, the definitive causal association is still absent owing to the conflicting results,
which is probably due to the lack of a standardized measure of passive smoking exposure and
the problems of content validity of the measures used. Maternal serum cotinine level is the
indicator of choice for passive smoking exposure.44 However, due to time and financial
limitations, this method is not always feasible. Instead, self-reported exposure has been used
in most epidemiological studies, as well as ours, as predictor of LBW. The results of our
study showed no evidence for an association between passive smoking exposure and LBW.
We conclude that imprecise exposure classification might contribute for such findings since
actual passive exposure and, hence, individual absorption tends to vary widely depending on
the dose, duration and intensity of exposure, as well as room size and ventilation rate.

Among the strengths of this study is that the measurement of exposure variable was done
prior to the onset of the outcome, thus allowing for determination that periodontitis was
present before LBW. While this knowledge alone does not prove a causal association
between maternal periodontitis and LBW, it is one of the necessary criteria for such
relationship. Exclusion of women with history of tobacco and alcohol use, pre-existing
medical problems or diagnosed with multiple gestation allowed for controlling of their
confounding effects on LBW. The confounding effects of gestational duration and other risk
factors for LBW were handled at the analytical stage through appropriate statistical models.

On the other hand, the use of secondary data obtained from maternal health records posed a
limitation to this study. It should also be noted that logistic regression analysis, yielding OR
as an approximation of RR,45 was utilized to determine the association between maternal
periodontitis and LBW. Thus, the results should be interpreted with caution as there is a
possibility that the OR might have slightly overestimated the true risk of association.

However, within these limitations, we concluded that the odds of having LBW infants was
significantly increased for pregnant women with periodontitis compared to those without
periodontitis in our study, and hence provided additional evidence that support the role of
periodontitis as an etiologic factor in LBW. From a public health perspective, the importance
of this study lies in the fact that poor periodontal health is a factor that is easily amenable to
prevention. This finding reflects the essential contribution of oral health care as the necessary
and essential component of a comprehensive antenatal health care programme. Ultimately, it
is hoped that the results of this study would establish the groundwork for a closer
communication and improved consultation between medical and dental professionals in this
country to improve the quality of antenatal health care services towards achieving the
nation's visions and goals for health.
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HIGHER INCIDENC OF LOW BffiTH WEIGHT INFANTS AMONG MALAY WOMEN WITH
PERIODONTITIS IN OTA BHARU, KELANTAN

Norkhajizah, S*, Nors 'adah, B.·, Zainuddin, S.L.A.·, Sosroseno, w.., N. Hazlina, N.H. •••

ABSTRACT

The causes of low bir h weight (LBW) are complex and multifactorial. Current epidemiological and
microbiplogical studie have suggested that maternal periodontal infection may increase the risk of
delivering LBW infants. The objective of this prospective cohort study was to determine the incidence of
LBW infants among pr ant women with periodontitis. Malay pregnant women were recruited from two
selected K/inik Kesihat n lbu dan Anak (KKJA) in the district ofKota Bharu. Of472 women sttldied, 232
who had periodontitis ere classified as being exposed, while the lest who did not have periodontitis were
in the non-exposed gr up. The incidence of LBW was 14.2% (95% CL' 9.7-18.8) in women with
periodontitis, and 3.3 0 (95% CI: /.1-5.6) in women without periodontitis. Pregnant women with
periodontitis are at hi her ,risk of delivering LBW infants (p<O.OO/). This knowledge should increase
physician and patient areness to the relevance oforal infections. Ultimately, it should help to establish
the groundwork for c/ ser cOlnmunication between the medical and dental colleagues to improve the
quality ofantenatal car towards achieving our vision andgoals for health.

!
Keywords: low birth w~ight, Malay, periodontitis, pregnant "

!

INTRODUCTION METHODOLOGY

'The causes of low birttl weight (LBW), a birth
weight of less than 2SqOgm LBW, are complex
and mu.It.ifactorial (Wiold H,ealth Organization,
1984). Associated ma emal factors for LBW
include gent;ltic, socio- mographic and obstetric
factors,' nutritional status" morbidity, toxic
exposures and antenata~ care (Kramer, 1987). In
the last decade, many investigators have been
interested in studying the role of subclinical
maternal infection in pretenn labour, and chronic
qral ,infection like periodontitis has been
suggested as a possible risk factor for pre-term
low birth weight deliveries (Offenbacher et 01.,
1998). Although the me~hanism by which
periodontitis may cause LBW remains unclear,
based' on the current understanding that'
inflammatory mediators that occur in
periodontitis also play an important role in the
initiation of labour, this association is
biologically feasible (Madianos et 01., 2001).
The objective of this prospective, cohort study
was to determine the incidence of LBW infants
among pregnant women with periodontitis.

...
School ofDental Sciences.
Biostatistics and Research Methodology
Unit, School ofMedical Sciences,
Obstetrics and Gynecology Department,
School ofMedical Sciences, Universiti Sains
Malaysia Health Campus, 16150 Kubang
Kerian, Kelantan.
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This study was a prospective cohort study'
conducted from December 2003 to March 2004.
Exposed group comprised of pregnant women
with periodontitis while the non-exposed group
comprised of those without periodontitis. The
selected centres, KKIA Bandar Kola Bharu and
KKlA Wakaf Coo Yeh, were randomly assigned
for selection of non-exposed and exposed groups
respectively. Screening periodontal examinations
were performed on all pregnant women attending
both KKIA during the study period who fit the
inclusion 'and exclusion criteria for screening.
Study subjects were then selected using
systematic random sampling from the respective
sampling frames. The· inclusion criteria for
screening of non-exposed subjects were pregnant
women in the second trimester (14 to 27 weeks'
gestation). However, due to ethical
consideration, exposed subjects were selected
only from those in the third trimester (at least 28
weeks' gestation). We excluded patients with
potential confounders such as those who smoke
cigarettes and diagnosed with pre-pregnancy,
diabetes, or those with known risk factors for'
LBW such as chronic hypertension, alcohol use
during pregnancy, and having multiple foetuses
as confirmed by ultrasound examinations.
Patients with history of periodontal treatment
during the current pregnancy, patients with fewer
than 20 teeth and those who were taking
antibiotics for any reason were also excluded as
these might lead to misclassification of exposure
status. For safety reason, patients who require
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prophylactic antibiotics for any periodontal
procedures were also not screened for the study.
Clinical attachment loss (CAL) and probing
depth (PO) in millimetre (mm), and presence of
gingival bleeding on probing (BOP) were
determined by clinical periodontal examination
(American Academy of.Periodontology, 1996).
The presence of 4 or more sites with PD 4mm or
higher, and CA~ 3mm or higher at the same site
with presence of BOP were diagnosed as
periodontitis (Lopez et ai., 2002). Data on infant
biqh weight was taken from the home-based
matemal health record.

RESULTS

Of 500 women enrolled in the study, 28 (5.6%)
were either lost to follow-up or excluded for
various reasons. Of the remaining subjects, 240
were in the group of periodontally healthy
women and 232 were in the group with
periodontitis. Table 1 shows the comparison of
the incidence of LBW at 95% Confidence

Interval (CI) between subjects expCEed and not
exposed to periodontitis during pregnancy. The
total incidence of LBW was 8.7%. Of these,
14.2% of LBW occurred among subjects with
periodontitis compared with only 3.3% incidence
among those without periodontitis. Subjects
exposed to periodontitis had significantly higher
incidence of LBW as compared with the non
exposed subjects (OR=4.81 95% CI: 2.17-10.65).
All of LBW deliveries among the non-exposed
subject are of moderate severity (1501-2499g)
while 6.1% of the LBW infants· from
periodonti"tis mothers could be classified as very
severe (1001-1500g). None of infants from aU
subjects were extremely LBW (lOOOgm or less).
Of all infants, 19 (4%) were delivered
prematurely, and 18 of them were also LBW.
Sixteen (84.2%) premature infants were
delivered by mothers with periodontitis as
compared to only three (lS.8%) premature
deliveries among mothers with healthy
periodontium.

Table 1: Incidence of LBW in 232 subjects with periodontitis and 240 subjects without periodontitis.

Periodontal disease status n
LBW

Frequency ("Al) 95% CI OR(95~CI) p value'

4.41 (2.17-10.65) <0.0011.1-5.6

9.7 -18.88 (3.3)

33 (14.2)232

240Subjects without
periodontitis

•Chi-square test
, Subjects with periodontitis

The findings of this study support the research
hypoth~ses that there was a significantly higher
incidence of LBW among pregnant women with
periodontitis . compared to those without
periodontitis. The total incidence of LBW found
in this study was 8.7%. This figure was slightly
lower than the 10% total incidenceofLBW in
general Malaysia population as estimated by
Unicef (2004). However, the incidence of LBW
in this. study was higher than the results of a
prospective study by Lopez et al. (2002), in
which, the incidence was only 1.9% in their total
subjects and 3.4% in women with periodontal
disease. Of aU live births in this study, 19 (4.0%)
were born prematurely, and 18 (94.7%) of these
were LBW. These findings are in accordance
with evidence from a study by Secher et 01.
(1987) which showed that preterm infants weigh
less than infants of the same gestational age who
remain in-utero, meaning that many preterm

DISCUSSION I, I .
infants were also growth-retarded and hence,
LBW. The risk of havlng LBW attributed to
maternal periodontitis in ~he total population was
approximated at 67% ing formula given by
Gordis (1996) based on 10% incidence of LBW
in Malaysia (Unicef, 20 4). Thus, if there is an
effective nationwide prevention program
eliminating periodont tis among pregnant
mothers, a maximum f 67% reduction in the
incidence of LBW auld be achieved in
Malaysian general po lation. From a public
health perspective, this is an important answer
for the policy-makers d those responsible for
funding the preventive rograms. The amount of
total impact ofa propos d prevention program on
the community and ho is it going to reduce the
burden and suffering in the population are among
the major concerns. Ho ever, since the reference
population in this stu y was pregnant women
Kota Bharu, Kelant , the attributable risk
should be interpreted ith caution as it can only
be used as an approxi adon and might not be the
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I
true risk for Malaysian population. In conclusion,
LBW incidence among pregnant women with
periodontitis was significantly higher than those
with healthy periodontium. The incidence of
LBW in the general population attributed to
maternal periodontitis was also high. As such,
oral health services should be an integral
component of all health programs. All physicians
should increase their awareness and attention to
the medical relevance of dental infections and
oral diseases. Thus, it is timely for medical and
dental colleagues to work together and share
knowledge so that the appropriate diagnosis and
treatment can be provided to the patients.
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Higher Risk of Low -Birth Weight Infants in
Women with Periodontitis-

S Norkhafizah*, B Norsa'adah**, A Z Siti Lailatul*, S Wihaskoro*, N H Nil: Hazlina"'**

*Pusat Pengajian Sains Pergigian, **Jabatan Perubatan Masyarakat, u*Jabatan Obstetrik dan
Ginekologi, Pusat Pengajian Sains Perubatan, Hospital Universiti Sains Malaysia, Kubang Kerian,
Kelantan, Malaysia

Summary

Worldwide, low birth weight (LBW) is a significant risk factor for neonatal and infant mortality. It is also
a well-documented determinant of infant and childhood morbidity resulting in long-term
neurodevelopmental disturbances. Significant advances in perinatal medicine and understanding of
reproductive physiology contributed substantially to a decrease in the infant mortality rate over the past
25 years. However, this improvement in infant survival has been attributed mainly to reduced specific

I... mortality rates rather than to changes in the birth weight or gestational age distribution. Current
epidemiological and microbiological studies have suggested that maternal periodontitis among pregnant
women may increase the risk of LBW. The objective of this prospective study is to determine the
incidence of LBW infants among pregnant women with periodontitis. The reference population
consisted of pregnant women attending the government maternal and child health clinics in the district
of Kota Bharu, Kelantan. Of 472 women studied, 232 who had periodontitis were in the exposed group,
and the rest who did not have periodontitis were in the non-exposed group. The incidence of LBW was
14.2% in women with periodontitis, and 3.3% in women without periodontitis (relative risk= 4.81, 95%
CI= 2.17 to 10.65). Besides proViding additional evidence that pregnant women with periodontitis are
at higher risk of delivering LBW infants, the importance of this finding lies in the fact that poor
periodontal health is a factor that is easily amenable to prevention. This knowledge should increase
physician and patient awareness to the relevance of oral infections. Ultimately, it should help to
establish the groundwork for closer communication between the medical and dental colleagues to
improve the quality of antenatal care towards achieVing the country's vision and goals for health.
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A REVIEW OF DENGUE INCIDENCE IN
KOTA BHARU, KELANTAN FROM
YEAR 1998-2003
lNarwani H., IJesni J., 2Hamzah A.M., 2A.Haris
M, & 2M Noor

IUniversiti Sains Malaysia, Kampus Kesihatan,
Kelantan
2pejabat Kesihatan Kota Bharu, Kelantan

Dengue is the most common and widespread
arthropod borne arboviral infection in the world
today. In Malaysia, it has become a major public
health problem
Objectives: To describe the incidence of dengue
fever and dengue hemorragic fever in Kota
Bharu Kelantan from year 1998-2003.
Methodology: This is a secondary data review
ofall dengue case notified to Kota Bharu District
Health Office from year 1988 to 2003. All the
care were extracted from VEKPRO program
database to Microsoft Excel Program and later
on to SPSS program.
Results: A total of 4716 dengue cases were
notified involving 4476 (94.9%) DF and 240
(5.1 %)DHF, which was increasing by years. The
highest incidence was in January (14.9%) while
the lowest was in May (4.0%). 40% of cases
were in the 15-29 years old group. Majority were
Malays (86.1%) and 55.2% were male. 95%
were local cases and 91% from urban area. For
priority areas, 80% were from priority 1. More
than 50% have positive serology result. All
symptoms occurred in more than 96% of cases
and fever was the commonest (99.7%). The
mean value for age, temperature, systolic· and
diastolic blood pressure were 27.8 years, 37.9°C,
115mmHg and 73mmHg respectively. The mean
value for time interval between onset of
symptoms and diagnosis, onset of symptoms and
notification and time of diagnosis to notification
were 5.1, 5.9 and 0.8 days respectively.
Conclusion: The increased in incidence of
dengue in Kota Bharu need to be addressed
promptly with effective surveillance, prevention
and control programs.
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IDGHER RISK OF LOW BIRTH WEIGHT
INFANTS IN WOMEN WIm
PERIODONTITIS
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·Siti Lai/atul Akmar Zainuddin. ·Wihaskor~
Sosroseno, ···Nik Haz/inaNik Hussain.

Pusat Pengajian Sain5 Pergigian, Universiti
Sains Malaysia, Kubang Kerian, Kelantan.
•• Jabatan Perubatan MasyarlJkat, Pusat
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Malaysia, Kubang Kerian, Kelantan.
... Jabatan Obstetrik dan Ginekologi, Pusat
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Malaysia, Kubang Kerian, Kelantan.

Worldwide, low birth weight (LBW) is a
significant risk factor for neonatal and infant
mortality. It is also a well-documented
determinant of infant and childhood morbidity
resulting in long-term neurodevelopmental
disturbances. Significant advances in perinatal
medicine and understanding of reproductive
physiology contributed substantially to a
decrease in the infant mortality rate over the past
25 years. However, this improvement in infant
survival has been attributed mainly to reduced
specific mortality rates rather than to changes in
the birth weight or gestational age distribution.
Current epidemiological and microbiological
studies have suggested that maternal
periodontitis among pregnant women may
increase the risk of LBW. The objective of this
prospective study is to determine the incidence
of LBW infants among pregnant women with
periodontitis. The reference population consisted
of pregnant women attending the government
maternal and child health clinics in the district of
Kota Bharu, Kelantan. Of 472 women studied,
232 who had periodontitis were in the exposed
group, and the rest who did not have
periodontitis were in the non-exposed group.
The incidence of LBW was 14.2% in women
with periodontitis, and 3.3% in women without
periodontitis (relativerisk-= 4.81, 95% CI= 2.17
to 10.65). Besides prOViding additional evidence
that pregnant women with periodontitis are at
higher risk of delivering LBW infants, the
importance .of this fmding lies in the fact that
poor periodontal health is a factor that is easily
amenable to prevention. This knowledge should
increase physician and patient awareness to the
relevance of oral infections. Ultimately, it should
help to establish the groundwork for closer
communication between the medical and dental
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colleagues to improve the quality of antenatal
care towards achieving the country's vision and
goals for health.

P5
TRAINING NEEDS OF ACADEMIC STAFF·
AT THE FACULTY OF MEDICINE AND
REALm SCIENCES, UiTM JALAN
OTHMANPJ
Adlina S, Edariah AB and Abdul Rahim MN

Faculty ofMedicine, Universiti Teknologi MARA
(UiTM), Jalan Othman,46000 Petaling Jaya,
Selangor, Malaysia

Training of staff is an important aspect of career
development. New methods of teaching and new
research means that knowledge and skills have to
be constantly updated in order to be abreast with
current information and skills which would be
passed on to the students.
This study was conducted to detennine:

• The training needs of lecturers
• The specific areas of training that

lecturers felt they required.
A self directed questionnaire was distributed to
53 staff members in November 2003. The
response rate was 60%. This study found that
75% of lecturers felt they did not have adequate
knowledge to teach and 72% felt that they
needed training in teaching skills. The 3 most
required teaching areas were Problem Based
Learning, Research Methodology and
Publication Skills. The areas that were less
needed were English Mastery, Learning
Objectives and Lecturing Skills. It was
recommended to management to look into the
training needs of the lecturers especially in the
required areas.

P6
THE INFLUENCE OF SOCIOECONOMIC
STATUS ON ANTENATAL MOTHERS'
KNOWLEDGE ON THEIR RIGHTS AND
PREFERENCES FOR INTRAPARTUM
CARE
Sulaiman Zaharah I Mohamed Hassan
Mohamed Hashim, Abdullah Mazlan, Winn
Than.

I Department of Community Medicine, School of
Medicine. Health Campus,
Universiti Sains Malaysia, Kubang Kerian,
Kelantan

Objectives:
1. To determine antenatal mothers':
a. Knowledge on their rights in intra partum care
b. Preferences for intra partum care
2. To determine the association between
socioeconomic status (monthly household
income, occupation and education) and:
a. Antenatal mothers' knowledge on their rights
in intrapartum care
b. Antenatal mothers' preferences for
intrapartum care
Methodology: A cross sectional study was
conducted on 340 Malays, antenatal mothers
who attended selected Women and Child Health
Clinics fu. Kota Bharu district, from November
2003 to February 2004. The dala were obtained
using interviewer guided questionnaire
containing 3 domains (socioeconomic,
knowledge and preference).
Results: The mean household income was RM
1260.00 a month. 68 % were housewives and 20
% had tertiary education. On the average, only
22 % of respondents had knowledge on their
rights. If they were given a choice, they preferred
the delivery to be conducted by female (86 %)
and Muslim (77%) doctors. 78 % agreed medical
and nurse trainees should only assist in the
delivery and only 10 % allowed trainees to
deliver their babies. Only 43 % wanted pain
relief. 60 % requested· husbands accompanying
the labor.· There was a significant association
(p<0.05) between socioeconomic status and
patients' knowledge on their rights but not with
their preferences for intrapartum care.
Conclusion: Socioeconomic status influences
antenatal mothers' knowledge on their rights, but
not their preferences for intrapartum care.
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Results
661 questionnaires. were returned. The mean
age of total participants was 31.4 years
(standard deviation (SD) 6.45) while the mean
BMI was 24.4 kg/m2 (SD 2.47). 45 subjects
(6.8%, 95% CI: 5.0-9.0) were categorized in
the high risk group of OSAS. The neck
circumferences , PNS_P (length of the soft
palate), MPT (maximum soft palate thickness),
MPH (distance between the mandibular plane
and hyboid bone), maxillary intermolar
distance, mandibular intermolar distance and
middle PS (posterior airway space) were
significantly different both groups. There were
significant associations between the following
variables and the risk of having OSAS:
mandibular intermolar distance, PNS_P and
MPH. The current study demonstrates
presence of distinct dentofacial features in
subjects at high risk of OSAS.
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ASSOCIATION BETWEEN MATERNAL
PERIODONITIS AND LOW BIRTH
WEIGHT INFANTS AMONG MALAY
WOMEN IN KOTA BHARU, KELANTAN

Norkhafizah Saddki, Norsaadah Bachok, Nik
Hazlina Nik Hussein, Siti Lailatul Akmar
Zainuddin, Wihaskoro Sosroseno.
School of Dental Sciences, Biostatistics and
Research Methodology Unit, School of
Medical Sciences, Obstetrics and Gynecology
Department, School of Medical Sciences,
Universiti Sains Malaysia, Health Campus,
16150 Kubang Kerian, Kelantan

Low birth weight (LBW) is a well
documented risk factor for neonatal and infant
morbidity as well as mortality. Subsequent
medical and neurodeveloplement disorders
that may lead to long term health problems for
the infants not only cause a tremendous impact
on family but also on the health care system.
Current studies have suggested maternal
periodontal infection as a risk factor forLBW.
The objectives of this prospective cohort study
were to detennine the incidence ofLBW
infants among pregnant women who attended
Klinik Kesihatan Bandar Kota Bharu and
Klinik Kesihatan Wakaf Che Yeh for antenatal
care during the study period. Systematic
random sampling was utilized for selection of
study subjects. Of 442 women studied, 232

who had periodontitis were in the exposed
group, and the rest who did not have
periodontitis were in the non-exposed group.
The incidence of LBW was 14.2% in women
with periodontitis, and 3.3% in women
without periodontitis (OR=4.81, 95% CI: 2.17
- 10.65). After controlling for significant
associated maternal factors, periodontitis
remain significantly associated with LBW
(OR=3.77 95% CI: 1.31 - 10.87). The results
of this study provide additional evidence that
pregnant women with periodontitis are at
significantly higher risk of delivering LBW
infants. It is hoped that this study would
stimulate further research that explores the role
of oral diseases in human health. Ultimately, it
should help to establish the ground work for
better communication between the medical
and dental colleagues towards improving the
quality of antenatal care in our country.
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PIO
DISTRIBUTION OF LOW BIRTH
WEIGHT DETERMINANTS AMONG
PREGNANT WOMEN IN KOTA BHARU,
KELANTAN

Norkhafizah Saddki, Norsaadah Bachok, Nik
Hazlina Nik Hussein, Siti Lailatul Akmar
Zainuddin, Wihaskoro Sosroseno.
School of Dental Sciences, Biostatistics and
Research Methodology Unit, School of
Medical Sciences, Obstetrics and Gynecology
Department, School of Medical Sciences,
Universiti Sains Malaysia, Health Campus,
16150 Kubang Kerian, Kelantan

Birth weight is considered the most important
determinant of the chances of a newborn infant
to survive, grow and develop healthily. The
acute consequences of low birth weight
(LBW) may give rise to chronic medical
problems such as those seen in the
gastrointestinal system, respiratory system,
nervous system, and in the eyes. These adverse
outcomes appear to increase as the birth
weight decreases, and may lead to significant
long term health and developmental problems
for the survivors. LBW detenninants consists
of factors that are related to genetic,socio
demographic, obstetric, nutritional, maternal
mobility.· during pregnancy, toxic exposures
and antenatal care. The objective of this cross
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sectional study was to describe the distribution
of LBW were recruited among pregnant
women in Kota Bharu, Kelantan. Malay
pregnant women were recruited from two
randomly selected maternal and child health
clinics in the district of Kota Bharul
Standardized structured questionnaire was
used in data collection. Of 472 pregnant
enrolled in this study, 26.9% were
primiparous, 57.8% were multiparous, and
15.3% were grandmultiparous or great
granclmultiparous. The mean age of the
subjects was 29.11 years (SD 6.53). It is hoped
that findings derived from this study would
provide some additional facts on the health
and well-being of pregnant women in
Malaysia. Henceforth, this acknowledge
should stimulate and motivate further research
and development that would explore on the
association of these determinants and LBW
incidence in our local community

functional status of the elderly. Methods: A
cross sectional study involving 637 elderly
from 3 states in Peninsular Malaysia was done
to determine the health status of the older
Malaysians and the relationship between their
cognitive level, general health and functional
status. The inclusion criteria were older people
60. years and above in the community and
Malaysian citizen or permanent resident. Only
household containing 1 person 60 years and
above will be included in the sampling frame.
Results: The reliability of GHQ12 was 0.85
and the reliability for IADL was 0.88. There is
a significant difference between total ECAQ
scores and functional status (p<O.OOO) and also
between GHQ12 scores and functional status
(p<O.OOO) using One-way ANOYA.
Conclusion: As a conclusion there is an
association between cognitive level and
general health· and their functional status
among elderly.

HEALTHY
SELECTED

IN KUALA

P12
AWARENESS TOWARDS
DIET AMONG FOUR
RURAL Vll..LAGES
NERANG, KEDAH.

Hazreen Majid (a) , Noran Naqiah Hairi (a)
and Kuala Nerang CRP members(b)

(a) Dept. ofSocial & Preventive
Medicine, Faculty ofMedicine,
University ofMalaya, Malaysia.

(b) MBBS 2004 Kuala Nerang CRP group
members.

Methods and Materials:
This is a cross sectional survey conducted
among four selected rural villages in Kuala
Nerang, Kedah from 71h June to 191h June
2004. Study population consists of 200
households from three Malay traditional
villages and one Siamese village. Data was

Aim:
The prevalence of chronic diseases in
Malaysia is on the rise, in both urban and rural
areas. This is due to aging population and
lifestyle behaviour changes. Health promotion
and health education on healthy lifestyle
focusing on balanced diet should be advocated
to everyone. The aim of this study is to
describe the rural settlers' attitude towards
dietary intake and food expenditure.

Ageing is commonly associated with health
problems. It is often perceived that old age is
inevitably associated with biological and
physical decline. Aim: There is a need to study
the relationship between the health status
among our elderly and their functional status.
Among the indicators used are Elderly
Cognitive Assessment Questionnaire
(ECAQ12), General Health Questions
(GHQI2), and Instrumental Activities of Daily
Living Scale (IADL) for measuring the
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