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Abstract –Low birth weight is a leading perinatal problem world-wide, and may account for a sizable 

percentage of perinatal morbidity and mortality. Periodontal diseases are considered one of the most 

widespread diseases amongst humans. This study sought to determine the association between periodontal 

disease in pregnancy and the delivery of low birth weight newborns in women of District Multan. This case-

control study involved 348 new mothers. All subjects were recruited post-delivery from three public hospitals 

in the District Multan. The cases (n=119) were mothers who delivered through normal delivery and whose 

babies at the time of delivery weighed <2.5 kg. Age-matched controls (n=229) were mothers who delivered 

~2.5 kg babies. Potential risk factors for periodontal disease and low birth weight were collected by means of 

a structured questionnaire and maternity record review. Periodontal disease was diagnosed in 37.9%> (n=45) 

of the case group and 9.2% (n=21) of the control group. Low birth weight was also significantly more common 

among those who were unemployed, and those who reported fewer than three antenatal visits during 

pregnancy. After controlling for potential confounders, mothers presenting with a probing depth of~ 4 mm on 

four teeth (OR = 4.12; 95% Cl = 1. 78 - 9.50) or more than four teeth (OR = 4.95; 95%> Cl: 1.52 - 15.81) 

were found to be significantly more likely to have low birth weight babies. The study findings suggest that 

there is a significant dose-dependent positive association between periodontal disease and low birth weight, 

independent of other risk factors measured in this study. 

Keywords:  Periodontal disease, Low birth weight, Pregnancy, District Multan, Case, Control, Probing depth, 
Maternity record, Questionnaire, Community periodontal index.  

 

1. Introduction  

Periodontal disease is recognized as the second most prevalent oral disease after dental caries. It represents an 

important individual and public health problem, not only because of its relatively high prevalence, but also 

because of the way in which its effects go beyond the oral region [1]. 

 

Periodontal integrity can be maintained by means of the combined effects of host factors, adequate nutrition, 

adequate oral self-care and the absence of undermining systemic conditions. Factors such as smoking, alcohol 

intake, poor nutrition, and immune- suppression associated with diseases (such as diabetes or HIV) have also 

been known to pose a risk for periodontal disease [2]. Evidence has accumulated to indicate that there is a 

relationship between periodontal disease and low birth weight. Other systemic conditions that have been 

associated with periodontal diseases include cardiovascular disease, diabetes mellitus and osteoporosis [3]. 

The ability of periodontal pathogens and their virulence factors to disseminate and induce both local and 

systemic inflammatory responses in the host has led to the hypothesis that periodontal disease may have 

consequences beyond the periodontal tissues themselves. Interestingly, this concept was reported by Miller as 
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early as 1891, when he published the theory of 'focal infection'.On the basis of this theory, oral foci of infection 

are considered responsible for a number of local and systemic diseases such as tonsillitis, pneumonia, 

endocardiatis and septicaemia. However, because of a lack of scientific evidence, this theory was largely 

ignored, although Gallowai suggested in 1931 [4] that periodontal disease has more than just an association 

with, and can actually contribute to a low birth weight. It was only in the early 1990s, about a 100 years after 

Miller made his proposition, that Colin and colleagues hypothesized that an oral infection such as periodontitis 

could act as a source of bacteria and could be an inflammatory mediator that could disseminate systemically 

to the fetal-placental unit, via blood circulation, and induce complications in pregnancy [5]. 

 

In a series of landmark animal studies, Colin et al. demonstrated that in a hamster chamber model, chronic 

exposure to Porphymonas gingiva/is led to a 15% to 18% decrease in fetal weight, along with a local increase 

in prostaglandin E2 (PGE2) and tumour necrotic factors (TNFs) within the chamber fluid. Later they studied 

the association between infection and pregnancy by including periodontal disease in the hamster model. Four 

groups of animals were fed either control chow or plaque-promoting chow for an eight-week period to induce 

experimental periodontitis prior to mating. Two additional groups received exogenous Porphymonas 

gingiva/is via oral lavage. On the day of sacrifice, animals receiving both plaque-promoting chow and 

exogenous Porphymonas gingiva/is challenge demonstrated a significant 22.5%) reduction in the mean fetal 

weight. These animal studies provided vital proof-of-principle experiments and suggested the possibility that 

low-grade infections may indeed trigger maternal-fetal inflammation, resulting in adverse pregnancy events 

[6]. 

 

Periodontal disease is a Gram-negative infection and it may indeed have the potential to influence the outcome 

of a pregnancy. During pregnancy, the proportion of Gram- negative anaerobic bacteria in dental plaque 

increases compared to the proportion of aerobic bacteria. In a study conducted by Li et al. fusobactrium 

nuc/eatum and other subspecies emanating from the oral flora were found in the amniotic fluid of women with 

low birth weight. Evidence of an increased rate of amniotic fluid infections, chorioamnion infection and 

chorioamnionitis support an association between low birth weight and infection during pregnancy. 

Histologically, the chorioamnion is often inflamed, even in the absence of any bacterial infection in the vagina 

or cervical area. This suggests that distant sites of infection or sepsis may be targeting the placenta membranes. 

Some case- control studies have demonstrated that women who have low birth weight infants as a consequence 

of either preterm labour or premature rupture of membranes tend to have more severe periodontal disease than 

mothers with normal birth weight infants [7]. 

 

Jeffcoat et al. conducted a prospective cohort study among women between the ages of 20 and 30 years; 83% 

of the subjects were African Americans and the remaining 17% were Caucasians. Their study reported that 

maternal periodontal disease represents a significant risk factor for low birth weight. The adjusted prevalence 

of moderate to severe periodontal disease increased with reducing gestational age. It was concluded that the 

average newborn'sweight and gestational age was inversely proportional to maternal periodontitis status [6]. 

Xiong et al. report that it has already been proven that periodontal disease is a major inflammatory precursor 

to adverse pregnancy outcomes and may be implicated in up to 50% of cases (Xiong, 2013) [8]. Similarly, 

Lopez et al. found a reduction in the rate of pre term births and/or low birth weight in women who received 

periodontal treatment before the 28th gestational week, compared to the rate among women who had not 

received any such treatment. This reduction was significant for women with both gingivitis and periodontal 

disease [9]. 

 

In 2009, Sha et al. conducted a study in China which found that oral health instruction and periodontal 

treatment may decrease infection by periodontal pathogens and reduce the risk of low birth weight [10]. They 
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concluded that the best advice for a woman who is contemplating pregnancy is effective brushing two times 

per day and regular periodontal treatment. In Brazil, in a study to evaluate whether periodontal therapy among 

pregnant women would reduce the incidence of low birth weight, Cruz et al. demonstrated that the frequency 

of low birth weight among women who had periodontal disease but who were treated was 9.22%, while it was 

13.10% in the group without treatment for periodontal disease [11]. This suggests that periodontal therapy is 

a protective factor against low birth weight. In 2011, Sant'Anaet al. also reported on another study conducted 

in Brazil which showed that performing periodontal treatment during the second trimester of gestation would 

decrease the risk that adverse pregnancy outcomes would develop. Their finding could imply that periodontal 

disease can be considered a risk factor for adverse pregnancy outcomes, especially preterm birth and/or low 

birth weight [12]. 

 

In conclusion, while the review of the literature suggests that the evidence appears to be weighted in favour 

of a significant association between periodontal disease and preterm delivery and/or low birth weight delivery, 

the evidence is not unequivocal. Furthermore, most studies on this subject have been conducted using a 

relatively small sample size and/or have been conducted mostly in developed countries. Therefore, only 

limited information is available on the association between periodontal disease and low birth weight in low-

income and middle-income countries, where both poor oral health and adverse reproductive outcomes are 

more prevalent. 

 

2. Materials and methods 

 

2.1 Data collection method 

The self-report method was used in the collection of data for the research. Respondents were given a 

questionnaire, in which they filled their responses.  

 

2.2 Data collection instrument 

The data collection instrument used for this study was a structured questionnaire. Data were collected using a 

structured questionnaire and measuring the subjects' periodontal status. These data collection methods are 

discussed in more detail below. 

 

2.3 Structured questionnaire 

Candidates were approached and the study was explained to them. They were asked to give written consent 

to participate. After each study participant had given her informed consent, she was invited to complete a self-

administered pre-validated structured questionnaire adapted from those used in prior studies reported in 

previous published papers. The information elicited by the questionnaire included socio-demographic data on 

each participant's employment status, area of residence and educational level; oral health care practices; 

current and previous gestational history; and health risk behaviour (such as active and passive smoking and 

alcohol use). The living conditions of the mothers were expressed as crowding (inhabitants per room), which 

was derived from responses to questions on how many rooms were present in the household and how many 

people resided in a respondent's household. Information was also requested on the frequency of antenatal 

visits and any experience of obstetric complications such as pre-eclampsia and antepartum haemorrhage 

during pregnancy or any maternal characteristics such as parity and gravidity that may be a risk for the delivery 

of low birth weight babies. The data related to the newborn weight were collected from the newborn's medical 

card. A newborn is usually weighed within an hour after delivery (in other words, before postnatal weight loss 

occurs). A trained maternity nurse completed a separate section of the questionnaire which requires 

information from the participant's maternity record, including the weight of the newborn. The clinical 

examination form was a stand-alone form that carried only a matching study number assigned to each 
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participant by the attending nurse who recruited the participants from the ward. This was done to ensure that 

the oral examiner was blinded to the birth outcome status of the participating mothers and to ensure the 

confidentiality of other records in the mother's file. 

 

2.4 Measurement of periodontal status 

After each consenting participant had completed the self-administered questionnaire, she was invited to 

participate in a clinical oral examination. This was typically done two to four days after delivery. Systematic 

oral examination was carried out in a tertiary care hospital's dental consulting room by a trained dentist who 

examined the patients who were referred to him from the maternity ward with an examination form. 

Periodontal status was recorded using the WHO's Community Periodontal Index (CPI). Calibrated periodontal 

probes (Williams probes) were used. The examiner was blinded to the newborn's weight, as the participants 

only reported to the dentist's room with a numbered examination form. The nursing sister that assisted during 

the self- administration of the questionnaire assigned a number to each questionnaire and the accompanying 

examination form, but only sent the participant to the dentist with the detached examination form without the 

correspondingly numbered completed questionnaire. 

 

2.5 Criteria for the diagnosis of periodontal disease 

During the dental examination, the sulcus/pocket probing depth, presence or absence of any calculus deposit, 

and gum bleeding on probing were recorded. The relevant codes were used in line with the WHO survey 

methods for the CPl. This involved recording the periodontal status of six index teeth, namely teeth 11,16/17, 

26/27, 31, 36/37, and 46/4 7. The presence and extent of any sign of gingival overgrowth were also recorded. 

Index teeth with gingival overgrowth were not recorded. Similar to the definition used by Cruz et al. [11] 

mothers who presented with at least four indexed teeth with one or more sites showing a probing depth 24 

mm (in other words, with CPI codes 3 or 4) without gingival overgrowth were considered to have 

periodontitis. Those who showed signs of bleeding on probing only were considered to have gingivitis. 

Anyone with either periodontitis or gingivitis was considered to have periodontal disease. 

 

2.6 Sample size determination 

In line with a prior study by Cruz et al., the sample size determinant was based on the assumption of a 

periodontal disease prevalence of 15% among normal weight delivery and a prevalence (30%) about double 

(that is OR=2.3) among women with low birth weight deliveries. Considering the rarity of low birth weight 

(<1 0%), in order to ensure sampling efficiency and adequate statistical power, two controls were recruited 

for each case. It was calculated that for a 5% significance level and 80% power, at a non-disease to disease 

ratio of two to one, 300 participants (200 controls and 100 cases) were required. However, in order to 

accommodate possible incomplete or missing responses, an additional 1 0% of the required sample was 

targeted, resulting in an eventual sample size of 348 (229 controls and 119 cases). 

 

2.7 Exclusion criteria 

Mothers who presented with cardiac disease, diabetes, HIV and/or AIDS or who were on antibiotic 

prophylaxis were excluded. The exclusion criteria were applied by the attending nursing Sister-in-charge 

without the knowledge of the researcher. This exclusion was done primarily in the interests of the patient's 

safety, but also to eliminate a potential source of bias in the interpretation of the study results. 

 

2.8 ETHICAL CONSIDERATIONS 

This section explains the procedures that the researcher took to protect the study respondents, to obtain 

approval to carry out research, and to maintain the scientific integrity of the research. 
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2.9 DATA ANALYSIS 

The analysis procedures included a series of stratified analyses, followed by conditional logistic regression. 

To describe the study sample, the distributions of the principal independent variable (periodontal disease) and 

all the covariables considered were explored. 

 

Group differences were tested using the Chi-square (or Fischer's exact test when the expected cell count was 

<5) and the t-test for categorical variables and for continuous variables respectively. All statistical tests were 

two-tailed and the level of significance was set at p<0.05. 

 

The confounding effect of potential covariates which had previously been identified in the literature and which 

were significantly associated with periodontal disease in the bivariate analysis were controlled for in a logistic 

regression model using backward stepwise procedures. Adjusted odds ratios (ORs) with their 95% Cl were 

calculated to estimate effect sizes. To measure potential dose-response relation, periodontal disease was 

further divided to moderate (four teeth with a (PO) ~4 mm) and severe periodontal disease (more than four 

teeth with PD~4 mm). To test the role of preterm delivery as a potential mediator of the effect of periodontal 

disease, gestational period was entered into the regression model last and any changes in the effect size of 

periodontal status were noted. 

 

3. Results 

There was no difference between the education levels of the cases and controls. Of the study participants, 

among the cases, the proportions of those in the case group were as follows: those who had less than a high 

school education made up 47.5% (n=57), those with a high school education made up 35.8% (n=43), and 

those with a post-high school education made up 16. 7% (n=20). These figures were not statistically 

significantly different from those of the control group (p=O. 78) (Table 1). 

 

The number of unemployed case participants, however, was significantly higher than the number of 

unemployed controls. Of the mothers in the case group, 38.3% (n=46) were unemployed, compared to 23.7% 

(n=54) of the control group (Table 1). 

 

As Table 1 shows, of the study respondents, 34.5% (n=119) were cases, while 65.5% (n=229) were controls. 

Compared to the controls, the cases were significantly more likely to have been diagnosed with at least one 

known obstetric risk factor for a low birth weight baby (1.3%> vs 6.8%; p=0.01 ). The most common obstetric 

problem reported during pregnancy was pre-eclampsia (45.5%), followed by antepartum haemorrhage 

(27.7%). Compared to the controls, the cases had a significantly lower gestational age (39.7 weeks vs 36.7 

weeks; <0.01) (Table 2). There were no statistically significant differences in marital status (Table 1) or age, 

or the living conditions (crowding) of the participants in the two groups (Table 2). Compared to those in the 

control group, a greater proportion of mothers in the case group reported three or fewer antenatal care visits 

(79.8vs 68%; p=0.02) (Table 1). Compared to the controls, the cases were no more likely to rate their oral 

health as poor (22.5% vs 21.5%; p=0.83). Those categorized as cases, compared to controls, were not only 

more likely to report frequent bleeding gums when brushing, but were also more likely to be diagnosed with 

periodontitis (37.9% vs 9.2%; p=0.001 ). Although the proportion of mothers in the case group who reported 

brushing at least once daily was higher than that proportion in the control group, the frequency of bleeding  

gums while brushing was more common among the cases than among the controls (16.0% vs 7.4%; p=0.02) 

(Table 1). No significantly different dental visit patterns were observed between the cases and the controls 

during the period of pregnancy or in general. Only 14.2% of the cases and 15.8% of the controls reported a 

visit to a dental clinic during pregnancy. Notably, 85.3% of the study participants had never visited a dentist 

before (Figure 1). 
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Figure 1: Distribution of oral health-related risk behaviour among the study population 

 

Table 1: Socio-demographic, obstetric and behavioural characteristics of control and case mothers 

 

 

Characteristics 

 

Category 

 

Cases 

% (n) 

 

Controls 

% (n) 

 

p-value 

 

Education level 

 

Less than high school 

High school 

More than high school 

 

47.5 (57) 

 

35.8 (43) 

 

16.7 (20) 

 

45.6 (104) 

 

39.5 (90) 

 

14.9 (34) 

 

 

 

0.78 

 

Employment 

Status 

 

Unemployed 

Student/housewife 

Employed 

 

38.3 (46) 

 

38.3 (46) 

 

23.3 (28) 

 

23.7 (54) 

 

58.3 (133) 

 

18.0 (41) 

 

 

 

< 0.001 

 

Number of 

antenatal visits 

 

≤3 visits 

 

≥ 3 visits 

 

79.7 (94) 

 

6.8 (8) 

 

68.1 (156) 

 

1.3 (3) 

 

 

0.02 

 

Parity (previous 

children) 

 

None 

 

1-3 children 

 

18.3 (22) 

 

72.5 (87) 

 

16.7(38) 

 

78.5 (179) 

 

 

0.24 
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Exposure to 

second-hand 

smoking 

 

No exposure 

 

Exposure at home or at 

work 

Exposure at home and at 

work 

 

63.3 (76) 

 

30.8 (37) 

 

 

5.8 (7) 

 

78.1 (178) 

 

20.2 (46) 

 

 

1.8 (4) 

 

 

 

 

0.01 

 

Reason for past 

dental visits 

 

Never visited a dentist 

Symptomatic 

Preventive 

 

83.3 (100) 

 

12.5 (15) 

 

4.2 (5) 

 

86.4 (197) 

 

11.8 (27) 

 

1.8 (4) 

 

 

 

0.39 

 

Dental visits in 

pregnancy 

 

Never 

 

0-26 weeks 

 

≥ 26 weeks 

 

85.8 (103) 

 

11.7 (14) 

 

2.5 (3) 

 

84.2 (192) 

 

14 (32) 

 

1.8 (4) 

 

 

 

0.75 

Obstetric 

complications 

during pregnancy 

 

No 

 

Yes 

 

93.2 (11 0) 

 

12.6 (15) 

 

98.7(226) 

 

2.6 (6) 

 

 

0.01 

 

Frequency of 

tooth-brushing 

 

Non-daily 

 

At least once daily 

 

1.7 (2) 

 

98.3 (118) 

 

7.5 (17) 

 

92.5 (211) 

 

 

0.02 

 

Gum bleeding on 

brushing 

 

Never/rarely 

 

Very often/always 

 

84 (100) 

 

16 (19) 

 

92.6 (212) 

 

7.4 (17) 

 

 

0.01 

 

Periodontal status 

 

≤ 3 teeth with a periodontal 

pocket of ≥4mm 

 

4 teeth with a periodontal 

pocket of ≥4mm 

 

5 to 6 teeth with a 

periodontal pocket of 

≥4mm 

 

62.2 (74) 

 

 

 

24.4 (29) 

 

 

13.5 (16) 

 

90.8 (208) 

 

 

 

7.0 (16) 

 

 

2.2 (5) 

 

 

 

 

 

 

< 0.001 

Table 2: Mothers' socio-demographic and pregnancy outcome in cases with controls 
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Characteristics 

 

Cases 

 

Controls 

 

 

p-value 
 

Mean 

 

SD 

 

Mean 

 

SD 

 

Age of mother (years) 

 

25.3 

 

(4.9) 

 

24.6 

 

(3.7) 

 

0.17 

 

Baby weight (kg) 

 

2.0 

 

(0.4) 

 

3.3 

 

(0.5) 

 

<0.001 

 

Baby height (em) 

 

42.1 

 

(5.7) 

 

48.7 

 

(4.2) 

 

<0.001 

 

Gestational age (weeks) 

 

36.7 

 

(3.6) 

 

39.7 

 

(2.3) 

 

<0.001 

 

Crowding 

 

0.7 

 

(0.8) 

 

0.6 

 

(0.2) 

 

0.07 

Only 14.7% (n=51) of the study participants had ever visited a dentist before. Of those who had ever visited 

a dentist, most (82.4%) had visited one mostly only when in pain (symptomatic visits). Those who reported 

past dental visits tended to be employed, but were significantly more likely to have reported that they were 

currently smoking, and/or that they frequently had bleeding gums on brushing and to present with a 

periodontal pocket of ≥4 mm on more than three teeth at the time of the oral examination (see Table 3). Other 

factors associated with past dental visits are displayed in Table 3. 

 

Table 3: Oral health related behavior and the use of dental services among study population 

 

Characteristics 

 

 

 

 

Ever visited 

dentist 

% (n) 

 

p-value 

Pregnancy related 

factors 

 

Obstetric Problem 

  

 No 14.6 (49) 0.67 

 
Yes 18.2 (3) 

 

  

Frequency of antenatal visits 

  

 
< 3 times 13.6 (34) 0.35 

 
> 3 times 17.5 (17) 

 

  

Parity 

  

 
None 5.1 (3) 

 

   0.04 

 1-3 children 16.2 (43)  

 
> 3 children 21 .7 (5) 
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Socio- 

 

Educational Level 

  

Demographics  

< High school 

 

10.6 (17) 

 

   0.13 

 High school 18.8 (25)  

 
> High school 16.7 (9) 

 

  

Employment 

  

 
Unemployed 9.0 (9) 0.06 

 
Employed 16.9 (42) 

 

  

Residential 

  

 
Urban 17.8 (16) 0.03 

 
Rural 13.6 (35) 

 

 

Oral health related 

factors 

 

Self-reported gum bleeding 

 

Never/rare 

 

 

13.1 (41) 

 

 

0.02 

 
Very often/always 44.4 (4) 

 

  

Self-rated oral health 

  

 
Very good/good 17.1 (13) 0.05 

 
Poor/don’t know 14.0 (38) 

 

  

Frequency of tooth brushing 

  

 
Once or less daily 13.0 (29) 0.25 

 
Twice or more daily 17.6 (22) 

 

 

Periodontal 

 

≤ 3 teeth with a periodontal 

 

12.8 (36) 

 

Disease pocket of ≥4mm   

0.04 

 More than 3 teeth with a   

 periodontal pocket of ≥4mm 22.7(15)  

 

After controlling for potential confounders and other known risk factors for low birth weight, mothers 

presenting with a probing depth of ≥ 4 mm on four teeth (OR=4.12; 95% Cl =1.78-9.50) or more than four 

indexed teeth (OR=4.91; 95% Cl: 1.52-15.81) were significantly more likely to have low birth weight babies, 

compared to mothers with three teeth or fewer with periodontal pockets. These effects were stronger before 

controlling for gestational age, with ORs of 5.33 and 7.47 respectively. Obstetric complications also became 

non-significant after controlling for gestational age. 
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Low birth weight was also significantly more common among those who were unemployed and those who 

reported fewer than three antenatal visits. It was also  observed that compared to those with no known obstetric 

risk factors, mothers with any obstetric risk factors were more likely to have children with a low birth weight 

(OR 3.98; 95% Cl: 1.29-12.27). 

 

Table 4: Final logistic regression model of factors associated with low birth weight (Model R2 = 0.32) 

Characteristics Odds Ratio 95% CI 

Periodontal 

Status 

≤ 3 teeth with a periodontal pocket of 

 

≥4mm 

 

4 teeth with a periodontal pocket of 

 

≥4mm 

5 to 6 teeth with a periodontal pocket of 

≥4mm 

1.0 

 

 

4.12 

 

 

4.91 

 

 

 

1.78 - 9.50 

 

 

1.52 -15.81 

Employment Employed/Student/housewife 1.0  

Status Unemployed 2.75 1.44 – 5.27 

Number of ≤3 visits 1.0  

antenatal visits > 3 visits 0.31 0.14 - 0.65 

Self-reported Never/rarely 1.0  

bleeding gums Very often/always 3.61 1.39 - 9.37 

Gestational age 
 

Per week increase 

 

0.67 

 

0.58 – 0.76 

 

4. Discussion 

The primary objective of this study was to examine the association if any, between periodontal disease in 

pregnant women and the delivery of low birth weight babies. In addition, the study sought to determine the 

prevalence of oral health-related risk behaviour among pregnant women, and the utilization of dental services 

among pregnant women in the District of Multan. 

 

The results from this study show that there was a positive dose-dependent association between periodontal 

disease and low birth weight. Some of the known risk factors for low birth weight such as low socio-economic 

status and alcohol use were also confirmed in this study. The findings from this study point in the same 

direction as data published by Cruz et al. [11] They are also consistent with the findings of most other authors 

who have investigated the hypothesized association, using different diagnostic criteria for periodontal disease. 

This study's findings, as with other studies, are supported by biological plausibility, namely that infection in 
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the periodontium may promote an inflammatory reaction, which may induce preterm delivery and/or may 

restrict the blood supply to the fetus and consequently retard fetal growth. 

 

No significant difference was found in this study between male and female newborns and their weight at birth. 

This is in contrast to findings from a study in Australia by Phung et al. [13] which found that female babies 

had a significantly lower birth weight than male babies. The same observation on gender differences was also 

reported in a study conducted by Oni. [14] The sample sizes in these two studies were in the thousands. The 

relatively smaller sample size of the current study may explain why this study failed to detect a gender 

difference in relation to low birth weight. The present study was not statistically powered to detect gender 

differences in relation to low birth weight, and this was not a focus of this study. In the present study, marital 

status was not found to be related to low birth weight. Marital status has been shown to be associated with 

birth weight in some prior studies. 1t has been suggested that marital status may serve as a marker for the 

'wantedness' of the child, and the economic status of the mother, all of which are factors that may influence 

the health of the mother and infant. Furthermore, given that maternity services in public hospitals are free of 

charge, marital status may have limited relevance to the economic status of the mother with regard to posing 

a significant risk for low birth weight. 

 

In this study educational level was not found to be related to birth weight. This is contrary to findings from a 

similar study by Cruz et al. [11] which found that mothers with very low schooling levels who had periodontal 

disease had more than twice as large a chance of having a child with a low birth weight than those with a high 

school level. Considering the past inequality in access to education in Pakistan, and the introduction of 

economic empowerment that aims to economically empower those previously disadvantaged (which may 

include those with no educational opportunities), it is likely that education has become a weaker proxy of 

socio-economic status in the Pakistan population, compared to other settings where the prior studies referred 

to above were conducted. This may explain the differences in the observations in this study compared to those 

in others. 

 

Employment status is more likely to be a proximal determinant of the socio-economic status of mothers. It 

was therefore not surprising that employment status was significantly associated with low birth weight 

delivery. Unemployed and thus poor women might have a lower caloric intake, which has been shown to 

impair fetal growth and result in low birth weight. The association between poverty and low birth weight has 

indeed been demonstrated in several studies. 

 

Mothers that attended fewer than three ante-natal visits over the duration of the pregnancy were more likely 

to deliver low birth weight newborns. This observation is consistent with what has been reported in previous 

studies that have linked inadequate prenatal care (including infrequent attendance) to low birth weight. 

Conceivably, regular utilization of prenatal services would be associated with improved birth outcomes, as 

any threatening condition would be picked up and addressed early.  

 

In this study, there was no association between parity and low birth weight. The explanation for this could be 

that no history of previous low birth deliveries was taken from the participants. Some studies have given a 

possible explanation for this relationship, including the fact that mothers who have given birth to low birth 

weight infants in the past are more likely to deliver low birth weight babies subsequently. Most mothers in 

this study reported their oral health to be good. The mothers may have provided what they believed to be 

socially desirable responses. A lack of knowledge about oral and dental health has been strongly linked to 

women with lower educational achievements and lower socio-economic backgrounds.  
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There is convincing evidence from the previous studies that maternal smoking is associated with low birth 

weight. However, in this study, current smoking (and current snuff use) was not associated with low birth 

weight. The failure to detect a statistically significant association may be due to the small sample size and the 

low proportion of participants who used tobacco. Historically, the prevalence of smoking among women in 

Pakistan is very low, in part because of strong cultural constraints against women's using tobacco. However, 

the finding in the current study of no association between snuff use and low birth weight is consistent with 

that of Steyn et al [15]. Moreover, in the current study, exposure to second-hand smoking, which was very 

prevalent in the studied population, was significantly associated with low birth weight in the bivariate analysis, 

but not after controlling for other factors. Hence, there is a need for further studies to elucidate the role of 

exposure to tobacco smoke and low birth weight delivery among women in Pakistan. 

 

Another objective of this study was to determine the utilization rates for dental services among pregnant 

women in the District Multan. The results from this study showed that the majority of pregnant women in this 

area do not seek dental care during their pregnancy. This raises serious concerns about dental care seeking 

behaviors, as most of these women would have been due for their recommended routine six-month dental 

visits at some point during the nine-month period of pregnancy. Moreover, pregnant women may even need 

extra periodontal care, which is not reflected by their utilization of dental services in this study.  

 

Poor attendance for dental treatment by pregnant women is a worldwide phenomenon as reported in other 

studies. The explanation for the particularly low utilization in this study may be that in Pakistan, one must 

have medical aid/health insurance, or be prepared to pay to cover private dental treatment, or be placed on a 

waiting list to seek free treatment in the public system in some open government facilities, especially in rural 

areas. 

 

Another possible explanation could be that women seem to rate their general health significantly better than 

their oral health and some of the women with dental problems would rather postpone seeking dental treatment 

until after the pregnancy. The low utilization may also be related to the perception that professional dental 

care was not needed, given that the majority of the mothers surveyed perceived their oral health to be good, 

despite the fact that many had periodontal disease. The policy implication of this low utilization of dental 

services among those in need is that there is urgent need for public education on the need for pregnant women 

to make at least one visit to an oral health professional during pregnancy as part of an integrated approach to 

primary health care. 

 

5. LIMITATIONS OF THE STUDY 

The findings in this study need to be interpreted with caution. One limitation of the current study was that it 

has only demonstrated an association between periodontal disease in pregnancy and low birth weight, but has 

not necessarily established causality, even though the dose-response association supports a possible causal 

relationship. 

 

Also, some of the mothers who had periodontal disease during pregnancy and had it treated might not have 

had periodontal disease at the time of delivery. This could have led to misclassification bias. However, such 

misclassification is more likely to cause a bias towards the null hypothesis, in other words, reduce the strength 

of the association reported in this study.  

 

There may also have been under-reporting of tobacco and alcohol use by the mothers, because of the widely 

known harmful effects of these on pregnancy. However, measurements that were used in similar studies were 

applied, thus making the results comparable. Despite these limitations, the study has produced for the first 
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time some information that can be used to inform appropriate health promotion interventions among pregnant 

women in Pakistan. 

 

6. Conclusion 

The study findings suggest that there is a significant dose-dependent positive association between periodontal 

disease and low birth weight, independent of other risk factors measured in this study.  

 

There is an urgent need to adopt proven measures to prevent and control excessive steroids consumption 

among pregnant women. Pregnant women should also be a priority population for tobacco control efforts, 

because passive smoking poses serious risks to fetal and maternal health during pregnancy, including the 

delivery of babies with low birth weight. 
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