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Introduction

Assisted reproductive technology (ART) is an alternative way in 
achieving pregnancy. It is a treatment of  infertility. In-vitro ferti-
lization (IVF) and intra-uterine insemination (IUI) are examples 
of  many procedures that can be performed to treat infertility. IVF 
is an assisted reproduction done in fertilizing man’s sperm and a 
woman’s egg in a laboratory dish [1]. There are several indications 
for couples to undergo the IVF treatment such as tubal patholo-
gy, unexplained fertility, endometriosis, male infertility, hormonal 
disturbances, advanced maternal age, genetic abnormalities and 
recurrent pregnancy lost. The first child was born by IVF method 
is Louise Brown. She was born in 1978 at Oldham General Hos-
pital, England. Her mother, Lesley Brown faced fallopian tubes 
blockage [2] .

Fertility problem is a worldwide issue thus the number of  couples 
receiving ART was expanding globally [3]. According to the Min-
istry of  Health Malaysia, about 300 000 new partners seek fertility 
treatment in 2006 [4]. The success rates of  IVF and IUI was var-
ies. According to the results achieved by one of  the fertility clinics 
in Kuala Lumpur (Metro Clinic) in 2014, the successful pregnancy 
resulting from IVF was 76.30%. Meanwhile for IUI, ranges be-
tween 5% to 70% [3]. A report by International Committee for 
the Monitoring of  Assisted Reproductive Technology, about eight 
million babies have been born by IVF method since 2018 [5].

However, the ART is not without a risk. The chances of  obtaining 
a child with birth defect is higher compared to natural conceived 
by 1.8% such as genetic defects, low birth weight and preterm 
birth [6].
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Dental status is the condition of  soft or hard tissue in the oral 
cavity through intraoral clinical examination. The complete set 
of  primary teeth is twenty and for permanent teeth is thirty-two. 
However, the number of  teeth in the mouth varies, depending 
on the age of  the patient, but the actual number of  unerupted 
teeth can be read through radiograph. The abnormalities of  the 
colour of  the teeth could be due to extrinsic or intrinsic stain-
ing, the latter was more due to developmental defect, trauma or 
bacteria origin. Dental caries is a multifactorial disease, caused by 
bacteria mainly Streptococcus mutans and sugary food on tooth 
enamel. The colour and tooth structure of  the carious tooth 
can be recorded by using decayed, missing and filled teeth index 
(DMFT) for permanent teeth and dmft index for primary teeth. 
Detrimental effects of  caries are pain, swelling and fever. Thus, 
regular toothbrushing is a gold standard of  mechanical cleansing 
to prevent dental caries. In younger children, supervision from 
adult during tooth brushing is important to maintain good oral 
hygiene [21].

Most studies had focused on the oral health of  the couples who 
were obtained ART to conceive. Some studies found that there 
was a link between periodontal disease and infertility. It was men-
tioned that patient with periodontal problem having more time 
consuming to bear a child compared with patient without peri-
odontitis [7-9]. A study conducted in India found there was no 
significant difference in enamel defect for both IVF and NC chil-
dren. Apart from this the same researchers also did a study on 
the dental attrition between IVF children and NC children but no 
significant difference was found [10,11].
 
There is lack of  data regarding dental status among ART children 
compared to the NC children. This preliminary study is expected 
to give knowledge regarding the status of  the teeth and their oral 
hygiene practice of  the two groups.

The knowledge will be beneficial to health personnel as well as to 
the future parents regarding their future children resulted in ART 
procedures that may or may not be associated with the children’s 
oral health condition. 

Objectives

This research aimed to assess the dental status and oral health 
practice between ART group of  children and NC children as well 
as to assess the association between their sociodemographicback-
ground with dental status.

Materials And Method

Study Design

This was a cross-sectional study by utilizing records of  all patients 
attended to IIUM Fertility Centre and Polyclinic KOD IIUM via 
convenience sampling method.

Ethical Consideration

Ethical clearance was obtained from IIUM Research Ethics Com-
mittee (IREC) with reference number of  IREC 761. All data re-
garding patient’s identification and medical records were kept as 

confidential.
Patient Selection

The study took over as 1-year study from data collection to data 
analysis and interpretation which involved 34 subjects. Several in-
clusion criteria were made. As inclusion criterion for this study 
are:

(1) ART children from IIUM Fertility Centre records. 
(2) Natural conceived children from the IIUM Polyclinic attendee 
records. 
(3) Children with age range from 5-16 years old.
 
List of  patients who underwent ART were received from IIUM 
Fertility Centre. Name of  parents, address and their contact num-
ber were obtained from IIUM Fertility Centre. Only those who 
were born from 2008 to 2012 were selected. Out of  97 patients, 
only 17 responded and agreed to involve in this research. For NC 
children, the data were collected from Polyclinic Kulliyyah of  
Dentistry IIUM. Simple random sampling was applied to select 
the patients. Patient’s files were retrieved from Polyclinic or Spe-
cialist clinic Kulliyyah of  Dentistry (KOD) IIUM.
 
Data Collection

Clinical Examination

For ART patients, each of  them was contacted via calls or texts. 
Upon verbal consent by the parents, appointment was made in 
KOD. Once registered, a written consent was obtained from the 
parents either mother or father. Their demographic data were re-
corded regarding their names, age, type of  conceptual, medical 
history, dental history, and their parent’s history were asked. Then, 
the subjects had a clinical examination by a paediatric dentistry 
specialist to check their dental caries experience, by using DMF-T 
or dmf-t scores. and any other tooth abnormalities such as super-
numerary tooth, abnormal colour, shape or hypodontia.
 
For NC patient, random patients’ files were selected in corre-
sponding to ART patients’ age. Then, their name, age, medical 
history, dental history and their DMF-T or dft scores and any 
dental anomalies were recorded.

Radiographic Examination

The patients were brought to Extraoral Radiographic Room for 
Orthopanthomagraph (OPG). Each OPG was examined via 
PlanmecaRomexis 2.8.0 to check for any dental anomalies such 
as hypodontia, supernumerary or impacted teeth. For normal pa-
tients, their OPG was checked via PlanmecaRomexis 2.8.0. The 
OPG report was given by the same specialist.

Data And Statistical Analysis

The data were analyzed using Statistical Package for Social Sci-
ence (SPSS Inc, Chicago, IL) version 25.0. Descriptive statistics 
were computed for each study variable. To measure the associa-
tion between dependent and independent variables, crosstab sta-
tistics were analysed. Mann-Whitney’s test and Spearman rho test 
were used to analyse the data. The level of  significance was set at 
p ≤ 0.05.
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Results

Table 1 illustrates the participants’ sociodemographic back-
ground. The mean age of  ART and NC methods are 7.18 ±1.59 
and 5.94 ± 1.29 respectively. Both groups were dominated by fe-
males. Nearly half  of  the ART children (47.1 %) have underlying 
medical illness whereas only 29.4% of  NC children having medi-
cal problem.

Table 2 shows that more than 60% of  the participants in both 
groups brush their teeth twice daily and 90% of  them being su-
pervised by their parents during tooth brushing. However, it is 
shown that the median dmft score for NC group is more than 
three times lower compared to the other group. As for dental 
anomalies, both groups show a comparable case.

Table 3 shows that there is significant difference with p<0.05 be-
tween ART and NC group in dmft score. Nevertheless, there are 
no association between the dmft score with other factors such as 
age, gender, number of  siblings, tooth brushing frequency and 
supervision of  tooth brushing by parents

Discussion

Sociodemographic Background
	
The mean age of  ART and NC groups were 7 and 6-years-old re-
spectively. The age of  the children in the ART group were selected 
by convenience sampling, thus the NC group were matched with 
ART group as closed as possible. However, both groups were 
still comparable since all the children presented with deciduous 
teeth and there was no missing tooth noted. The median number 
of  siblings in ART group was only 2. This was found by similar 
study by Righarts et al (2017) mentioned that among those who 
had primary infertility and resolved their infertility, 63.8% had at 
least one additional child [12]. It is known that they were hav-
ing difficulties in pregnancy for years, thus majority of  the ART 
parents who used these techniques to have children were in their 
middle aged. The largest cohort of  women receiving ART treat-
ments were those between 35 and 40 years, with usage declining 
after the age of  40 [13,14].
 
Medical And Dental Status

Couples who have difficulty in bearing children were due to re-

Table 1: Sociodemographic background

Variables ART (%) NC (%)
N 17 17

Age (mean± SD) 7.18 (1.59) 5.94 (1.29)
Gender

Male 7 (41.2) 6 (35.3)
Female 10 (58.8) 11 (64.7)

Number of  siblings
(median: IQR) 2 (1) 3 (1)

Current medical illness
Yes 8 (47.1) 5 (29.4)
No 9 (52.9) 12 (70.6)

Table 2: Oral health behaviour and dental status

Variables ART n (%) NCn(%)
Tooth brushing frequency n=14 n=16

Once daily 5 (35.7) 5 (31.3)
Twice daily 9 (64.3) 11 (68.7)

Supervisionof  tooth brushing by parents n=14 n=15
Yes 13 (92.9) 14 (93.3)
No 1 (7.1) 1 (6.7)

dmft (median;IQR) 3.00 (10.00) 11.00 (4.00)
DMFT 0 0

Dental anomalies n=17 n=17
NumberYes 1 (5.9) 1 (5.9)

No 16 (94.1) 16 (94.1)
Shape and colour

 Yes 0 0
 No 17 17
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productive diseases and having this ART to have babies. Hence, 
the medical condition of  ART children is far more concern than 
in NC group of  children. Research showed that children who 
were born using ART technique were likely to having medical 
illness such low birth weight, prematurity and birth structural 
defect especially among multiple pregnant mothers [15]. Other 
medical illnesses were including physical abnormalities such as 
musculoskeletal disease and oesophageal defect[15]. However, 
when restricted to singletons of  ART children, they had a similar 
outcome for many health conditions as their spontaneously con-
ceived peers [16]. In this study, all ART children were physically 
in perfect condition, however 20% of  them were having medi-
cal illness including pneumonia and asthma. However, there was 
no significant different as compared in NC children. This was an 
agreement with systematic review recently conducted by Christina 
Bergh 2020 stated that there was limited data regarding the health 
of  ART children, such as cerebral palsy, cardiovascular function, 
diabetes and respiratory function[16]. As such, conclusion could 
not be made whether it was due to the environment or ART itself. 
Whereas neurodevelopmental health and school performance in 
children conceived by ART and spontaneously conceived children 
were reported similar [17]. 

Since all the numbers of  teeth found orally was completed for the 
age, there was one radiographic finding of  missing tooth (hypo-
dontia) identified in both groups which comprised of  5.9%. This 
finding was supported by Khalaf  et al (2020) stated that the over-
all prevalence of  hypodontia was found to be 6.4% [18]. How-
ever, other study reported; excluding third molars, the reported 
prevalence of  hypodontia ranges from 1.6 to 36.5%, depending 
on the population studied [19]. A systematic review found that 
the most commonly affected teeth were mandibular second pre-
molars followed by maxillary lateral incisors and maxillary second 
premolars[18]. The finding in this study was missing of  the upper 
permanent lateral incisor for ART group and lower permanent 

incisor for NC group. This finding suggests the missing tooth 
in both groups were comparable and could not be associated 
with the ART procedure itself. However, further study needs to 
be conducted regarding the causal factors of  these missing teeth 
which is beyond of  this study.

Oral Hygiene Practice And Caries Status

NC group brushed their teeth twice a day as well as ART group 
as recommended by England guideline 2018[20] (Table 2). Due to 
lack of  knowledge and motor coordination during toothbrush-
ing, children need supervision by their parents or guardian dur-
ing tooth brushing that will give better outcome. Children with 
optimum oral health will have less dental problem such as gin-
givitis and dental caries. As claimed by both groups in this study 
almost all of  parents claimed they did monitor their children dur-
ing tooth brushing. However, the methods of  supervision were 
not well described in this study. A local study found that there 
was no association between types of  supervision and oral hygiene 
level of  the children, as well as the supervision methods by par-
ents during tooth brushing and their dmft status [21]. However, 
in contrary current study found there was a significant difference 
in ART group with (p<0.05) in which they have lower dmft score 
(Table 3) . This could be explained by parents of  ART children 
who were claimed to be more protective and caring towards their 
children and these babies were more appreciated [22]. This serves 
as an advantage in ART group for monitoring the child’s oral hy-
giene more effectively and having less caries lesion.

Caries experience in both permanent and primary teeth and 
DMFT/dmft index was calculated. However, DMFT index (for 
permanent teeth) scored 0 means all the permanent teeth were 
caries free in both groups. This finding is in agreement with Bour-
geois (2014) where the percentage of  DMFT was 0 and the score 
was slightly increased among primary school children and reduced 

Table 3: Association between dmft status and sociodemographic.
*Mann-whitney test
┼Spearman rho test

Variables Oral health status (total dmf-t score)
Mediandmft (IQR) P value

Conceiving methods

ART 3.00 (10.00)

NC 11.00(4.00) 0.002*
Gender 

Female 10.0 (10.0)

Male 7.00 (11.0) 0.664*
Age (Mean SD)b 7.06 (1.43) 0. 744┼

Number of  siblings 3.00(1.00) 0.582┼
Brushing teeth

Once daily 12.00(8.00)

Twice daily 9.00(8.00) 0.166*
Supervision of  toothbrushing 

by parents

Yes 9.00(10.00) 0.342*
No 11.50 (0.00)
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with aged [23]. However, as in primary teeth, the dmft score (me-
dian) for ART group was three times lower as compared with in 
NC group (Table 2). Although ART group have lower dmft score 
(Table 3), there was no association found for both tooth-brushing 
frequency and supervision with dmft score. This finding could be 
due to dental caries is a multi-factorial disease which involves local 
and systemic factors. Local factors such as saliva, oral microbes, 
structure of  the teeth, diet and time [24]. Whereas systemic fac-
tors which include fluoride intake and medical status of  the child 
[24]. The American Association of  Paediatric Dentistry guideline 
also mentioned that socioeconomic factors also play a role in den-
tal caries disease [24]. Therefore, it could be stipulated that the 
parents of  ART group in this study have strong socioeconomic 
status where they may have good education with stable economy. 
Thus, the dmft score of  their children is much lower compared 
to NC group. The findings also showed that dmft score in ART 
group was lower than the mean of  dmft reported by National 
Oral Health Survey of  Preschool Children (NOHPS) 2015 which 
was 4.8. This could be due to NC patients were selected from 
dental clinic who came for treatment.
 
Since this is a pilot study, further study needs to be conducted to 
assess the root cause of  caries among children in both categories
. 
Limitations

Although this research has reached its aim, there are several limi-
tations while conducting this research. Patients’ contact numbers 
cannot be reached and thus lead to difficulty in reaching the pa-
tients. The other limitation is the list of  ART patient only come 
from one fertility centre which was in IIUM fertility centre. 

Recommendations

Therefore, from this research, there are several recommendations 
to improve the result for future research. First, to involve multiple 
fertility centres in Malaysia in order to increase sample size. Thus, 
the result will be more significant and representing the Malaysian 
population. Next, data for the normal patients should be new pa-
tients, those who never received any dental treatment to avoid bias 
result in data analysis. More socioeconomic family background 
should be assessed, thorough dental assessments could be done 
such as BPE index, plaque score, saliva and soft tissues.

Conclusion

Caries experience was found to be lower in ART children in this 
study with no significant findings between their dental status and 
their sociodemographic background.This showed that parents of  
children that were born using ART may give more attention to 
their children’s oral health.
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