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ABSTRACT

Purpose: This study evaluated an oral health program on group of Egyptian children 
with congenital heart defects and healthy children. Materials and Methods: This study 
was conducted on a sample group of 110 Egyptian children with age (3 to 6) years old 
with congenital heart defect and healthy children. In each groups number of girls nearly 
equal number of boys. The oral health status was evaluated regarding to Intra oral 
examination of oral tissue and teeth, (dmf) index used to assess dental caries in primary 
teeth in primary dentition stage, gingival index, and oral Hygiene index (OHI-S) 
was also measured. Results: Regarding gender, there was no statistically significant 
difference. There was no statistically significant difference between median dmf 
scores in the two groups (P-value = 0.760, Effect size = 0056). normal group showed 
statistically significantly lower median GI scores than CHD group (P-value <0.001, 
Effect size = 1.985), (P-value <0.001, Effect size = 1.59), (P-value <0.001, Effect size 
= 0.736) and (P-value = 0.004, Effect size = 0.432), respectively. Conclusions: Oral 
health program on Egyptian children with congenital heart improves teeth caries and 
significantly improves gingival index and oral Hygiene index (OHI-S).
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INTRODUCTION

Dental health is one of the most important health 
problems for children. Although the relationship 
has been established between oral health and 
endocarditis, The prevalence of dental caries, 
periodontitis and saliva in relation to a healthy 
population is controversial, and in comparison, 
to children with congenital cardiac conditions 
(CHDs)(1)

.

Children with specific health care needs may 
have behavior issues, developmental difficulties, 
cognitive disorders, congenital or genetic disorders, 
or systemic diseases (2)

.

These disorders may put them at increased risk 
for oral illness, so that preventative oral health 
interventions are vital in their early years. These 
children should be cared for at home. Preventive 
care can be initiated and maintained by an age of 
one year. Dentists can develop younger prevention 
care by knowing the situation of the kid and how it 
effects oral health care (3)

.

Children with congenital heart defects (CHD) 
are exposed to many oral health risk factors [3]

.
 In 

many cases, oral health is no priority for all other 
medical concerns for parents. Parental care focuses 
on chronic disease, not oral health (1)

.

The child with CHD receives the proper 
treatment combination, therapeutic catheterization, 
and open-heart surgery. A phased method that 
palliates but cannot fix a large structural defect 
is typically necessary for complex anomalies. 
Various medicinal products are utilized in children 
with CHD who, through modifying saliva, plaque, 
mucous membranes, and gingiva, may have an 
impact on dental health. Drug interaction is possible 
if dentistry is prescribed (4)

. The CHD occur in 
approximately 8;1000 live birth (5)

.

 Deficiencies can be classified as light, moderate or 
serious. The risk factors of oral health characteristic 

for a group in children with moderate and severe 
CHD. Air and heart work can lead to frequent 
dinners even during the night and to difficulties 
feeding, frequent vomiting, malabsorption, and 
increased energy need (6)

.

An infection with the internal heart surface 
(endocardium), including the heart valves is the 
infection of the infectious endocarditis (IE). It still 
has high mortality and severe complications in spite 
of improved management of IE (7)

.

Untreated oral illnesses posing a risk for 
bacteremia like periodontitis or untreated dental 
caries have been observed and are etiologically 
influenced by IE (8)

.

In children who are medically affected, the 
outcome of sepsis of oral origin can certainly be 
lethal. Nevertheless, not all parents of children with 
CHD are conscious of the risks of getting IE from 
poor oral health (7)

.

In more than 60% of the patient with positive 
streptococcal viridian hemoculture (S. mutans, S. 
mitior), the cause of an infective endocarditis is 
thus mandatory for the maintenance of oral health 
of these children (9)

.

Recent IE prevention guidelines have reduced 
to some CHD types the antibiotic prophylactic 
indications. Rather, they stress the necessity of good 
dental health (10)

.

SUBJECTS AND METHODS

This study evaluated oral health program on 
group of Egyptian children with congenital heart 
defect and healthy children. The sample was 
divided into two groups; the first group contains 55 
children with congenital heart defect at Abo-Elreesh 
hospital and the second group contains 55 of healthy 
children. The research ethics were performed after 
approval by the Committee of the Faculty of Dental 
medicine for Girls, Al-Azhar University, Cairo, 
Egypt (ethics code; REC-PE-21-04).
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Sample size estimation and statistical power

The calculation was estimated using CDC 
Epi Info program version 7.2.0.1 (Atlanta, USA) 
assuming a power of 80% and alpha=0.05 to detect 
significant difference in oral health among group of 
children with congenital heart defect and healthy 
children. A total sample of 110 children (55 each 
group) is needed based on an estimated prevalence 
of Gingival bleeding 4.2% of children with 
congenital heart defect (intervened by oral health 
program) compared to 21.3% in healthy children 
(control group) (11)

.

Subjects

This study was conducted on a sample group of 
110 Egyptian children with age (3 to 6) years old 
with congenital heart defect and healthy children. 
In each group; the number of girls nearly equal the 
number of boys.

Inclusion criteria (11)

Egyptian children with congenital heart defects 
with age (3 to 6) years old and healthy children.

Exclusion criteria (11)

Egyptian children have no disability other than 
congenital heart defects and don’t take any drugs 
other than congenital heart defects treating drugs.

Sample selection

Group (1): 55 healthy children.

Group (2): 55 children with congenital heart defect.

Methods

Every child in this study was subjected to:

1- Intra oral examination of oral tissue and teeth 
according to chart:

Through a diagnostic aid including plane mouth 
mirror, Explorer dental probe and blunt periodontal 
probe using gingival index and simplified oral 
hygiene index.

Referral parent of each child for filling or 
extraction of decayed teeth and follow up their 
response. (See appendix 1).

A dental examination chart was tilled to assess 
the soft and hard tissue condition.

Figure (1) Toothbrush and the articulator.

Primary Teeth Index

Decayed-missing-filled index 

Index (dmf) was used to assess dental caries in 
primary teeth in primary dentition stage (12)

.

The (dmf) index represents:

i- (d) decayed primary teeth indicated lot filling 

ii- (m) missed primary teeth due to caries 

iii- (f) filled primary teeth with permanent restorations.

Gingival Index

To assess the gingival condition and record 
qualitative change in gingival, the Gingival index 
(Gl) has been designated. The bleeding is gently 
evaluated by examining the soft tissue of the 
gingival sulcus on the wall. The seriousness of 
gingival is indicated on a scale between 0 and 3 (13)

.

(0) healthy gingiva.

(1) Mild gingivitis. 

(2) Moderate gingivitis.

(3) Severe gingivitis.  
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It is a partial registration system; 6 teeth were 
selected to be tested, any of these teeth missing 
were replaced by a comparable adjacent tooth.

Oral Hygiene index simplified (OHI-S)

The OHI-S has two components, the Debris 
Index, and the Calculus Index (14,15)

.

Calculation of OHIs

The index values are calculated after the values 
for waste and computation are recorded. For all, 
the scores of the debris are added and divided by 
the scored area. Following the scoring for a group 
of individuals, the average scores are obtained by 
computing. The Debris index simplified is average 
individual or group score (Dl-s).

The same methods are employed for calculation 
values or simplified the calculus index (Cl-s). For 
simplifying oral hygiene, average individual or 
group waste and calculus scores are combined.

The CI-s and Dl-s values may range from 0 to 3 
and the OHI-S values from 0 to 6.

i- Debris Index simplified = (The buccal-scores) + 
(The lingual-scores)/6.

ii- Calculus Index simplified= (The buccal-scores) 
+ (The lingual-scores) 16.

2- Survey questionnaire:

Survey questionnaire will be completed by 
the parent of each child to gather data about oral 
hygiene health before and after the program follow 
up period will take three months.

Approval of ethical committee and patient 
consent form will take (see appendix 2). 

STATISTICAL ANALYSIS

Kolmogorov-Smirnov and Shapiro-Wilk tests 
was checked the distribution of data and using 
tests of normality. Age data showed parametric 
distribution while dmf, GI and OHI-S scores data 

showed non-parametric distribution. The mean, 
standard deviation (SD), median and range was 
described the data. The student test was applied 
to compare the parametric data between the two 
groups while the test Mann Whitney U was used as 
non-parametric data. Friedman’s test was used to 
study the changes by time in GI and OHI-S scores. 
When Friedman’s test is significant, the Dunn test 
was used for pair-wise comparisons. Qualitative 
data were presented as frequencies and percentages. 
Chi-square test was used for comparisons between 
the two groups (P ≤ 0.05). 

Statistical analysis was performed with SPSS, 
Version 23.0. Armonk, NY: IBM Corp.

RESULTS

A. Demographic data

There was no statistically significant difference 
between mean age values in the two groups. There 
was also no statistically significant difference 
between gender distributions in the two groups.

Table (1) Mean, standard deviation (SD), 
frequencies (n), percentages and results of Student’s 
t-test and Chi-square tests for comparisons of 
demographic data in the two groups

Normal
(n = 59)

CHD
(n = 55) P-value

Age (Years)
0.105Mean (SD) 4.33 (1.04) 4.67 (1.19)

Gender [n (%)]

0.478Boy 35 (59.3) 29 (52.7)

Girl 24 (40.7) 26 (47.3)

*: Significant at P ≤ 0.05

B. Caries index (dmf)

There was no statistically significant difference 
between median dmf scores in the two groups 
(P-value = 0.760, Effect size = 0056). 
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C. Gingival Index (GI)

1. Comparison between the two groups

At base line, first, second as well as third visits; 
normal group showed statistically significantly 

Table (2) Descriptive statistics and results of 
Mann-Whitney U test for comparison between 
dmf scores in the two groups

Figure (2) Box plot representing median and range values for 
dmf scores in the two groups

Dmf Normal
(n = 59)

CHD
(n = 55) P-value Effect 

size (d)

Median 
(Range) 4 (0 – 12) 4 (0 – 12)

0.760 0.056
Mean 
(SD) 4 (3.15) 3.71 (2.77)

*: Significant at P ≤ 0.05

Table (3) Descriptive statistics and results of Mann-Whitney U test for comparison between GI scores in 
the two groups

Time
Normal (n = 59) CHD (n = 55)

P-value Effect size (d)
Median (Range) Mean (SD) Median (Range) Mean (SD)

Base line 1 (0 – 3) 0.93 (0.64) 2 (1 – 3) 2.17 (0.58) <0.001* 1.985

First visit 0 (0 – 2) 0.29 (0.53) 1 (0 – 2) 1.19 (0.56) <0.001* 1.59

Second visit 0 (0 – 1) 0.17 (0.38) 1 (0 – 2) 0.62 (0.66) <0.001* 0.736

Third visit 0 (0 – 1) 0.07 (0.25) 0 (0 – 1) 0.27 (0.45) 0.004* 0.432

*: Significant at P ≤ 0.05

lower median GI scores than CHD group (P-value 
<0.001, Effect size = 1.985), (P-value <0.001, 
Effect size = 1.59), (P-value <0.001, Effect size = 
0.736) and (P-value = 0.004, Effect size = 0.432), 
respectively.

2. Changes by time within each group

As regards normal group; there was a statistically 
significant change in median GI score by time 
(P-value <0.001, Effect size = 0.621). Pair-wise 
comparisons between time periods revealed that 
there was a statistically significant decrease in 
median GI scores at the first visit. From first to 
second as well as second to third visits; there was 
no statistically significant change in median GI 
score. The median GI score at the third visit showed 
statistically significantly lower median value 
compared to base line score.

Figure (3) Box plot representing median and range values for 
GI scores in the two groups (Stars and circles represent 
outliers)
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While in CHD group; there was a statistically 
significant change in median GI scores by time 
(P-value <0.001, Effect size = 0.858). Pair-wise 
comparisons between time periods revealed that 
there was a statistically significant decrease in 
median GI score at the first visit as well as from first 
to second visits. From second to third visit; there 
was no statistically significant change in median GI 
score. The median GI score at the third visit showed 
statistically significantly lower median value 
compared to base line score.

Table (4) Descriptive statistics and results of 
Friedman’s test for comparison between GI scores 
at different time periods within each group

Time
Normal (n = 59) CHD

(n = 55)

Median 
(Range)

Mean 
(SD)

Median 
(Range) Mean (SD)

Base line 1 (0 – 3) A 0.93 
(0.64) 2 (1 –3) A 2.17 (0.58)

First visit 0 (0 – 2) B 0.29 
(0.53) 1 (0 –2) B 1.19 (0.56)

Second visit 0 (0 – 1) B 0.17 
(0.38) 1 (0 –2) C 0.62 (0.66)

Third visit 0 (0 – 1) B 0.07 
(0.25) 0 (0 –1) C 0.27 (0.45)

P-value <0.001* <0.001*

Effect size (w) 0.621 0.858

*: Significant at P ≤ 0.05, Different superscripts in the 
same column are statistically significantly different

Figure (4) Line chart representing changes in median GI scores 
by time within each group

D. Oral Hygiene Index (OHI-S)

1. Comparison between the two groups

At base line, first as well as second visits; normal 
group showed statistically significantly lower 
median OHI-S scores than CHD group (P-value = 
0.004, Effect size = 0.552), (P-value <0.001, Effect 
size = 0.783) and (P-value <0.001, Effect size = 
0.818), respectively.

At third visit, there was no statistically significant 
difference between median OHI-S scores in the two 
groups (P-value = 0.164, Effect size = 0.328).

Table (5) Descriptive statistics and results of Mann-Whitney U test for comparison between OHI-S scores 
in the two groups

Time
Normal (n = 59) CHD (n = 55)

P-value Effect size (d)
Median (Range) Mean (SD) Median (Range) Mean (SD)

Base line 0.7 (0 – 2.6) 0.75 (0.66) 1 (0 – 3.3) 1.14 (0.83) 0.004* 0.552

First visit 0.3 (0 – 1.5) 0.39 (0.4) 0.5 (0 – 3) 0.87 (0.82) <0.001* 0.783

Second visit 0.16 (0 – 1) 0.19 (0.22) 0.3 (0 – 2.6) 0.51 (0.58) <0.001* 0.818

Third visit 0 (0 – 0.6) 0.12 (0.17) 0.16 (0 – 2) 0.27 (0.45) 0.164 0.328

*: Significant at P ≤ 0.05
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Figure (5) Box plot representing median and range values 
for OHI-S scores in the two groups (Stars and circles 
represent outliers)

2. Changes by time within each group

As regards normal group; there was a statistically 
significant change in median OHI-S score by time 
(P-value <0.001, Effect size = 0.495). Pair-wise 
comparisons between time periods revealed that 
there was a statistically significant decrease in 
median OHI-S scores at the first visit as well as 
from first to second visits.  From second to third 
visit; there was no statistically significant change 
in median OHI-S score. The median OHI-S score 
at the third visit showed statistically significantly 
lower median value compared to base line score.

While in CHD group; there was a statistically 
significant change in median OHI-S scores by 
time (P-value <0.001, Effect size = 0.853). Pair-
wise comparisons between time periods revealed 
that there was a statistically significant decrease in 
median OHI-S score at the first visit, from first to 
second as well as second to third visits. The median 
OHI-S score at the third visit showed statistically 
significantly lower median value compared to base 
line score.

Table (6) Descriptive statistics and results of 
Friedman’s test for comparison between OHI-S 
scores at different time periods within each group

Time
Normal (n = 59) CHD

(n = 55)

Median 
(Range)

Mean 
(SD)

Median 
(Range)

Mean 
(SD)

Base line 0.7 (0 – 2.6) 
A

0.75 
(0.66) 1 (0 – 3.3) A 1.14 

(0.83)

First visit 0.3 (0 – 1.5) 
B

0.39 
(0.4) 0.5 (0 – 3) B 0.87 

(0.82)

Second 
visit 0.16 (0 – 1) C 0.19 

(0.22) 0.3 (0 – 2.6)C 0.51 
(0.58)

Third visit 0 (0 – 0.6) C 0.12 
(0.17) 0.16 (0 – 2) D 0.27 

(0.45)

P-value <0.001* <0.001*

Effect size 
(w) 0.495 0.853

*: Significant at P ≤ 0.05, Different superscripts in the 
same column are statistically significantly different

Figure (6) Line chart representing changes in median OHI-S 
scores by time within each group

DISCUSSION

Congenital heart defect (CHD) children are the 
most common congenital defect and are described as 
heart structure abnormalities or major vessels. The 
defects can be classified as mild, moderate, or serious 
(16)

. Feeding, frequent vomiting, malabsorption, and 
higher energy requirements as a result of increased 
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respiratory and cardiac effort, may lead even during 
the night to frequent food (17)

.
  Some cardiac drugs, 

such as Digoxin pharmaceuticals, demonstrate a 
substantial link with caries experience, plaque, and 
gingivitis if available with sucrose-based suspension 
as Lanoxin® (18)

.

CHD has many risk factors for oral health (19)
. 

In many cases, oral health is not a priority with all 
other medical concerns for parents. Parental care 
focuses on chronic illness and not on oral health (20)

. 

In a study performed in two London; The Group 
has risk factors for oral health for children with 
moderate and serious CHD. In comparison with 
parents of healthy children, the hospitals, dental 
attitudes, knowledge, and health practices were 
lower among parents with children with CHD (20)

.
 

Preventive oral health programs are not provided 
to children with CHD, because close monitoring is 
necessary from an early age.

This study is the first to evaluate an early oral 
health intervention program in Egypt for children 
aged between 3 and 6 years. The incidence of caries 
in children with CHD measured at six years of 
age did not impair early oral health intervention, 
according to results from this report (20)

.

The most straightforward and most common 
index for epidemiological surveys of tooth decay 
was found to employ the dmf Index. Dental caries 
were detected. Depending on the number of carious, 
missing, and filled teeth, that caries index analyses 
dental health. For its simplicity and accuracy, the 
experience of caries is regarded as the most popular 
measure for caries in all of the world, both current 
and past (21)

.

The original OHI-S was described as ‘a sensible 
and simple method of quantitatively evaluating 
group or individual oral hygiene.’ Used by many 
people since its introduction, the Index has proved 
to be a valuable tool in dental epidemiology and 
program evaluation (14)

.

Systematic evaluation is an important aspect 
of Community-based oral health initiatives, as it 
ensures the effectiveness of these community-based 
interventions. The quality and validity of program 
assessments are the most common problems 
in general health promotion schemes raised by 
effectiveness reviews of oral health interventions. 
Most of the problems highlighted were the quality 
of results measures, short periods for evaluating 
changes, inadequate assessment approaches and an 
insufficient assessment of the implementation and 
processes of the program. Integrating community 
oral health programs into a larger health agenda 
remains a problem for oral health specialists (20)

.

Public health research focused on evaluation 
methodology has revealed a number of difficulties, 
including the importance of various (quantitative 
and/or quality) assessment approaches, Limitation 
of the design for public health assessment of the 
randomized controlled trial (RCT), the necessity to 
match evaluation methodologies with the nature of 
the intervention, and developing results measures 
suitable for intervention nature, The importance 
of working capacity in assessment techniques 
development and the need to develop partnerships 
between health care professionals and academics in 
conducting assessments (20)

.

In the intervention and control groups at least 
one index tooth was placed. In both unsafe and 
unadjusted analyses, the chances of dental plaque 
and gingival bleeding in the intervention group 
were significantly lower at the age of 6 years than in 
the control group. In the intervention groups, caries-
affected children had more caries teeth than their 
control group counterparts (p = 0.76), although the 
prevalence of caries among the two groups remained 
unchanged. The care index of the intervening group 
was also considerably higher than the control 
groups, so that fewer children had untreated dental 
caries in the intervention group.

The present study partly confirms the hypothesis 
of higher oral problems for children in the 
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intervention group than for children within the 
control group.

The relationship between oral and general health 
is well documented, but it should be considered 
essential for children with CHD.

No statistically significant difference between 
mean age values in both groups was shown in the 
present study. There was no statistically significant 
gender differential in the two groups.

The result of the present study was reviled to 
there is not any significant difference between cares 
index (dmf scores) in the two groups (P-value = 
0.760, Effect size = 0056), this agrees with previous 
study (22)

.

Although the intervention group’s parents 
were given early information about risk factors 
for tooth erosion such as vomiting, acidic foods, 
beverages, and medicines, there was no difference 
in dental erosion near or into the dentine between 
the intervention and control groups. Dental 
erosion can be difficult to prevent, especially in 
the primary dentition, because children with CHD 
are more likely to vomit frequently in their first 
years of life and use acidic drugs (23)

.  Information 
alone has no effect on the frequency of vomiting, 
which is beyond the patient’s control, and the drugs 
prescribed by doctors, acidic or not, will be taken. 
While the findings of improved oral hygiene in the 
intervention group are encouraging in terms of future 
caries development, they may not have the same 
influence on erosion because plaque is thought to 
act as a protective factor in erosion development(24)

.

The previous study discussed that the 
effectiveness of a 6‐year oral health education 
program for primary schoolchildren. Community 
dentistry and oral epidemiology (25)

.

In the present study gingival index was improved 
in two groups compared to base line GI. In first and 
second as well as third visits; normal group showed 
statistically significantly lower GI scores than CHD 
group. 

There was a statistically significant change in GI 
score over time in the normal group. There was a 
statistically significant decrease in GI scores during 
the first visit, according to comparisons between 
time periods. When compared to the baseline score, 
the score improved from the first to the second and 
from the second to the third visit.

While in CHD group; there was a statistically 
significant change in GI scores by time. In 
comparisons between time periods revealed that 
there was a statistically significant decrease in GI 
score at the first visit as well as from first to second 
visits and second to third visit compared to base 
line score. This agreement with previous study 
that showed the effect of symptom-orientated oral 
hygiene for children after heart transplantation: 
Effectiveness of a standardized prophylactic 
program (26)

.

In present study, OHI-S scores at base line, first 
as well as second visits; normal group showed 
significantly lower OHI-S scores than CHD group.

At third visit, there was no statistically significant 
difference between OHI-S scores in the two groups 
(P-value = 0.164, Effect size = 0.328).

As regards normal group; there was a statistically 
significant change in median OHI-S score by time. 
In comparisons between time periods revealed that 
there was a significant decrease in OHI-S scores at 
the first visit as well as from first to second visits.  
From second to third visit, there was no statistically 
significant change in median OHI-S score. The 
median OHI-S score at the third visit showed 
statistically significantly lower median value 
compared to base line score.

While in CHD group; there was a statistically 
significant change in median OHI-S scores by 
time (P-value <0.001, Effect size = 0.853). Pair-
wise comparisons between time periods revealed 
that there was a statistically significant decrease in 
median OHI-S score at the first visit, from first to 
second as well as second to third visits. The median 
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OHI-S score at the third visit showed statistically 
significantly lower median value compared to base 
line score. This agrees with previous study about 
Oral health of children with congenital heart disease 
following preventive treatment (27)

.
 

CONCLUSION

The oral health intervention program more 
effective to improve group of Egyptian children 
with congenital heart defects compared with healthy 
Egyptian children group  .
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