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INTRODUCTION                  
Tooth loss affects an individual’s quality of life by 
damaging functionality, aesthetic and social 
domains [1]. Tooth loss helps in predicting the 
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general condition of oral health [2]. Oral health 
related quality of life will be deteriorated by an 
increase in the number of teeth loss. [3]. Tooth loss 
plays a major role in loss of mastication and 

ABSTRACT 
Dental caries is a common global health problem today. There is a sharp 
increase in the  prevalence of tooth loss following dental caries globally. 
The prevalence of tooth loss and dental caries was observed to be higher 
in women than in men in many parts of the world. Changing hormonal 
levels plays a vital role in causing oral diseases and in turn oral diseases 
may affect fertilization among women in reproductive age. This study 
aimed to determine the prevalence of dental caries and missing teeth 
among women of reproductive age. A retrospective study was conducted 
using records of patients visited University dental hospital. A total of 312 
consecutive case records of patient age ranging from 18-40 years were 
retrieved. Data on the number of “D” component and the number of ‘M’ 
component of Decayed, Missing and Filled teeth Index (DMFT) and 
Decayed, Missing and Filled surface Index (DMFS)  were entered and 
subjected to statistical analysis. Descriptive statistics and chi-square 
association test was employed to find the association. The prevalence of 
dental caries and missing teeth was more in the age group 26-40years. 
Among the age group of 26-40 years, 42.31% of women had 0-5 decayed 
teeth, 37.82% of the women had 0-5 missing teeth, 25.64% of the women 
had 0-5 decayed surfaces, and 37.5% of the women had 0-5 missing 
surfaces. No significant association was present between reproductive age 
and decayed teeth, missing teeth surface (p>0.05), whereas a significant 
association of reproductive age with number of missing teeth and decayed 
teeth surface was observed (p<0.05). Within the limits of the study, the 
prevalence of dental caries and tooth loss due to dental caries was high in 
women of reproductive age group 26-40 years.  
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esthetics [4]. In general, various reasons for tooth 
loss include dental caries, periodontal diseases, 
socioeconomic status, malnutrition [5]. Gender 
difference has significantly contributed to tooth 
loss causing edentulousness due to culturally 
mediated behavior which may be either temporal 
or regional  [6]. 
Dental caries remain a global health care issue with 
eminent economic impact or skewed distribution 
across and within countries [7]. In India, with 
diverse food habits [8], socioeconomic and cultural 
variations, as well as the skewed oral health care 
workforce [9], the impact on dental caries incidence 
is found to be high [10]. Dental caries is a 
multifactorial disease causing destruction of 
susceptible dental hard tissue by acids produced 
from cariogenic bacteria on fermentation of dietary 
carbohydrates [11,12]. Epidemiological tetrad of 
dental caries includes four factors: host, bacteria, 
diet and time which is called as Keye’s tetrad [13]. 
Lifestyle practices and behavioral habits are the 
modifiable factors which influence the overall 
health and well-being [14]. There is a marked 
increase in the prevalence rate of obesity globally 
with a high magnitude of rise in women of 
reproductive age. Obesity is found to affect physical, 
mental and oral health as well [15]. Lifestyle issues 
like smoking can affect general health and oral 
health. Smoking and chronic inflammation in 
women significantly decreases the chance of 
conception [16]. Smoking is proved to be a risk 
factor for periodontitis [17]. Social factors of 
women have been found to be a risk factor for 
development of caries [18]. Women are at a higher 
risk of osteoporosis because the protective effect of 
estrogen produced at the reproductive age stops at 
menopause and bone mass erosion increases. The 
risk for osteoporosis increases with irregular 
menstrual cycle and amenorrhea. Therefore, young 
women need to be aware of menopause risk factors 
and should be encouraged to maintain the bone 
mass density through performing appropriate 
measures such as exercise and consumption of 
calcium and vitamin D tablets [19]. Malnutrition, 
overeating, unhealthy dietary practices, smoking 
habit, alcohol consumption, drug abuse, stress, 
sleep deprivation  represent unhealthy lifestyles 
during pregnancy [14][20].  
There is no clear understanding on the risk factors 
that predispose women and girls to a greater 
burden of dental caries due to individual variations 
in the factors among them. The biological 
plausibility behind this can be attributed to earlier 
tooth eruption in females which exposes teeth to 
the oral environment for a longer time. Also, 
external factors such as dietary behaviors, dental 
services utilization, hormonal, physiological 
differences and dentition characteristics play an 
important role [21,22], tooth enamel, or saliva [23]. 

Tooth loss causes inadequate mastication and loss 
of esthetics [4]. Several factors contribute to dental 
caries in women [24]. Of which decreased 
unstimulated and stimulated salivary flow rates 
due to hormonal changes in women contribute 
more to dental caries incidence compared to men 
[25,26]. Tooth loss can be due to dental caries, 
periodontal disease [27], and malnutrition [5]. In 
general, the prevalence of tooth loss and dental 
caries has been documented more among women 
than in men in many parts of the world [28]. 
Changing hormonal levels in women's reproductive 
function can cause destruction of periodontium, 
which in turn lead to tooth loss [29,30]. Changes in 
hormone levels during pregnancy increase oral 
vascular permeability, decrease host immune 
response and alter the oral microbial flora, thereby 
leading to periodontal infection [31]. Gingivitis is 
common during pregnancy [32]. Monthly hormonal 
fluctuation in menses plays a role in gingival 
inflammation [33]. Thus cleansing effects and 
buffering capacity of saliva will be decreased [25]. 
Menopause is associated with xerostomia [34]. And 
this leads to the increased incidence of dental caries 
[35].  Recent research has found that there is an 
association between a gene called Amelogenesis X, 
which is present in X-chromosome and experience 
of high caries [36] [37]. The protein amelogenin 
contributes to 90% of enamel matrix formation 
during amelogenesis (enamel formation). A defect 
in the amelogenin gene with decreased enamel 
protein disrupts enamel formation leading to 
enamel hypoplasia which inturn increases the 
caries susceptibility [18]. Hormonal changes during 
pregnancy produce several adverse effects on the 
oral cavity due to immune suppression, morning 
sickness, cravings, salivary alterations and chemical 
wear which predisposes to dental caries [18]. 
Difference in dietary intake has been largely 
attributed to different energy needs [38,39]. 
Socioeconomic status of less wealth, lower income, 
less education can lead to poor oral hygiene [40]. 
There is a link between sex hormones and oral bone 
health. Decrease in estrogen levels in 
perimenopausal women causes bone thinning 
which has a direct effect on periodontium. 
Modulation of immunological events explain the 
link between sex hormones and oral health [41]. 
Previously we have focused our research on various 
invitro and invivo studies. [42–61] We have 
currently shifted our focus to this retrospective 
analysis. This study was contemplated to find the 
prevalence of dental caries and missing teeth 
among women of reproductive age. 
 

MATERIALS AND METHODS  
Study setting and study design  
A retrospective study was conducted by reviewing 
86,000 patient records of the author’s University 
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hospital for a period of nine months (June 2019 to 
March 2020).  
 
Ethical approval  
Prior approval to carry out the study was obtained 
from the Institutional Research Committee of the 
authors University 
(SDC/SIHEC/2020/DIASDATA/0619-0320).  
 
Case records selection 
About 8564 consecutive case records of female 
patients with age ranging from 18 - 40 years were 
sorted. 1289 case reports of patients with complete 
edentulousness were excluded. Of 7275 patient 
records; 312 case records with recorded Decayed, 
Missing, Filled teeth Index (DMFT) and Decayed, 
Missing, Filled surface Index (DMFS) were sorted 
and retrieved.  
 
The Data Collection 
Total number of teeth and surface missing and 
decayed as recorded under the missing criteria and 
decayed criteria of Decayed, Missing and Filled 
Teeth Index and Decayed, Missing and FIlled 
surface Index given by Klein, Palmer, Knutson 
(1938) was collected from the 312 patient records. 
The age of patients in the case records were 
categorized as 18-25 years, 26-40 years for 
statistical convenience. 
 
Statistical analysis 
Statistical analysis was done using Statistical 
Package for the Social Sciences (SPSS) Version 23.0. 
Descriptive statistics was performed to present the 
prevalence of missing teeth, decayed teeth and the 
missing surface, the decayed surfaces based on the 
age group. Chi square association test was done to 
find the association of age with the number of 
missing teeth, decayed teeth and missing surface, 
decayed surface. A p value <0.05 was considered to 
be significant.  
 

RESULTS AND DISCUSSION 
Final data set consisted of 312 female patients of 
Indian origin who underwent dental treatment in 
the University hospital. About 145 (46.4%) of 
patients were at the age group between 18-25 
years, 167 (53.5%) belonged to the age range of 26-
40 years.  
Figure 1 showed that 38.46% of the patients in the 
age group 18-25 years, 42.31% of patients in the 
age group 26-40 years had a minimum of 0-5 
number of decayed teeth. About 7.69% of patients 
in the age group 18-25 years and 10.58% of patients 
in the 26-40 years had six to ten decayed teeth; 
0.64% of patients in the age group 26-40 years had 
a maximum eleven to fifteen number of decayed 
teeth.  

About 38.87% of patients, 6.73% of patients, 0.64% 
of patients and 0.32% of patients in the age group 
18-25 years had 0-5 number, 6-10 number, 11-15 
number and 16-20 number of missing teeth 
respectively. Among females in the age group 26-40 
years; 37.82% of them, 10.9% of them, 2.88% of 
them, 1.28% of them and 0.64% had 0-5 number, 6-
10 number, 11-15 number, 16-20 number and 21-
25 number of missing teeth respectively [Figure 2]. 
Figure 3 showed among the patients in the age 
group of 18-25 years, 33.97% of them had 0-5 
number of decayed surfaces, 8.33% had 6-10 
number of decayed surfaces, 2.88% had 11-15 
number of decayed surfaces, 0.64% had 16-20 
number of decayed surfaces, 0.64% patients had 
21-25 number of decayed surfaces. In the age group 
26-40 years, 25.64% patients had 0-5 decayed 
surface, 16.67% patients had 6-10 decayed surface, 
6.09% patients had 11-15 decayed surface, 2.24% 
patients had 16-20 decayed surface, 2.56% patients 
had 21-25 decayed surface and 0.32% had 26- 30 
decayed surface. 
About 36.54% of women had 0-20 number of 
missing teeth surfaces, 5.13% of women  had 21-40 
number of missing teeth surfaces, 2.88% of women 
had 41-60 number of missing teeth surfaces, 0.64% 
of women had 61-80 number of missing teeth 
surfaces, 0.64% of women had 81-100 number of 
missing teeth surfaces and  0.64% of women had 
101-120 number of missing teeth surfaces in the 
age group 18-25 years. Among the age group of 26-
40 years, 37.5% women had  0-20 missing surface, 
11.54% women had 21-40 missing surface, 2.88% 
women had 41-60 missing surface, 0.64% women 
had 61-80 missing surface, 0.64% women had 81-
100 missing surface and  0.32% women had 101-
120 missing surface [Figure 4]. 
This study was based on individuals seeking 
treatment at the University hospital. The 
Prevalence of dental caries and tooth loss is high 
among women of the age group of 26-40 years. Our 
study was similar to a study which showed a high 
prevalence of decayed teeth in women of the age 
group 35-44years [62,63]. Literatures had shown 
that the caries prevalence was found to be high 
(85.6%) in women aged 18-25yrs [64,65], and this 
was contradictory to the present study results. 
Another study showed that the utilization of dental 
health care services is high among women 
compared to men [23]. A study among pregnant 
women showed that women of the age group 15-24 
years with <100 percent family income had a 
significantly lower prevalence of dental caries 
compared to women of age group 35–44 years with 
family income ≥200 percent [66]. Our study in 
contrast to a study done among women of Saudi 
Arabia found higher prevalence of caries in women 
aged 18-25 years [64] 
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Pregnant women had 2.2 times risk for dental caries 
and 1.94 times risk for gingivitis compared to non 
pregnant women. The prevalence of dental caries 
was significantly high in pregnant women above 25 
years of age [67] which was found to be in 
agreement with our study. The increased 
consumption of carbohydrates, increased acid in 
the mouth due to vomiting, and reduced salivary 
production and/or increased acidity of saliva 
contribute to increased risk for dental caries in 
pregnant women [68].  
A study conducted in Chennai reported a high 
number of tooth loss in women of the age group 35-
44 years [69,70]. Patil et al showed that rate of 
dental caries (63.3%) and gingivitis (71.9%) was 
significantly higher in pregnant women than in non 
pregnant women (dental caries 44.5% and 
gingivitis 60.5%)[67]. Thus gingivitis if untreated 
leads to periodontitis further causing tooth loss. 
One study in consistency with the present study 
reported that 56.5% of women in the age group 18-
25 years in Saudi Arabia had missing teeth surface 
[71].  There was no significant association between 
the decayed teeth and the missing tooth surface 
among women of reproductive age. However, a 
significant association exists between missing 
teeth, decayed teeth surface among women of 
reproductive age with a high prevalence in 26-40 
years of age group. The study results cannot be 
extrapolated due to cultural and ethnic variation in 
oral hygiene practices and utilization of preventive 
dental services. Further longitudinal prospective 
studies are needed to prove the hypothesis. 
 

CONCLUSION  
Within the limitations of this study, the prevalence 
of tooth loss and dental caries was high in women 
of reproductive age 26-40years compared to 
women in the age group of 18-25 years. Thus the 
women of reproductive age are more prone to 
dental caries and tooth loss. This suggests the need 
to spread awareness among women of reproductive 
age insisting the role of hormonal changes in oral 
health. Also health education on oral hygiene 
practices and use of preventive dental health 
services to prevent early tooth loss is essential. 
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Figure 1: The bar chart showing association between age and decayed teeth (the D component of DMFT) in 

women of reproductive age. X axis shows age groups in years. Y axis shows the number of women of 
reproductive age. Association between the decayed tooth and age was done using Chi-square test and was 
not significant. Pearson Chi-square test, p value= 0.678 (statistically not significant). Women of 26-40 years 

had more decayed teeth. 
 

 
Figure 2: The bar chart showing association between age and missing teeth (M component of DMFT). X axis 
shows age groups in years. Y axis shows the number of women in reproductive age. Association between 
the missing tooth and age was done using Chi-square test and  was significant. Pearson Chi-square test, p 
value= 0.041 (statistically significant).The age group of 26-40 years had more missing teeth due to caries. 
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Figure 3: The bar chart showing association between age and decayed tooth surface (D component of DMFS) 
among women of reproductive age. X axis shows age groups in years. Y axis shows the number of women in 
reproductive age. Association between the decayed tooth surface and age was done using Chi-square test 

and was significant. Pearson Chi-square test, p value= 0.000 (statistically  significant). The age group of 26-40 
years women had more decayed teeth surface. 

 

 
Figure 4: The bar chart showing association between age and the missing teeth surface (the M component of 

DMFS ) among women of reproductive age. X axis shows age groups in years. Y axis shows the number of 
women in reproductive age. Association between the missing tooth surface and age was done using Chi-

square test, p value= 0.257 (statistically not significant).Women of age group 26-40 years had more missing 
teeth surfaces. 
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