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INTRODUCTION 

Dental decay continues to be a significant public 
health issue that is worthy of acknowledgment due 
to its widescale existence, costly treatment and 
management, and it being a principal cause of oral 
pain and tooth loss which leads to the deterioration 
of the quality of life of those suffering from it (1,2). 

Despite the fact that there has been a notable global 
decline in its occurrence ever since the start of 
the 1970s, alarming disease levels have still been 
reported by a smaller section of individuals, labeled 
as high caries risk individuals (3). The term “high 
caries risk” denotes a child who is either at risk of 
developing excessive levels of dental caries or is at 
risk of the concerning results of caries, including the 
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ABSTRACT

Aim: To consider the ability of mothers to screen caries in their special health care needs 
(SHCN) children after attending an educational training program.

Subjects & Methods: A study involving 100 mothers of SHCN children aged 4-6 years old 
seeking treatment at the general anesthesia unit of Egyptian Society for Pediatric Dentistry and 
Children with Special Needs (ESPSN)-Faculty of Oral and Dental Medicine-Cairo University. 
Mothers of SHCN children were trained in a 3 hours training program by the researchers to detect 
caries in their children using power point presentations, and flash cards. Mothers were trained to 
screen caries according to the WHO (1997) criteria for caries diagnosis. After the training program, 
all mothers performed caries screening on their own children. The findings were checked for 
validity by comparing mothers’ findings with researchers’ findings as the gold standard.

Results: The overall prevalence of caries in the sample was 90%. The sensitivity, specificity, 
positive predictive value and negative predictive value of mothers’ caries screening were 94.4%, 
70.0%, 90.8% and 81.5% respectively. 

Conclusions: It was feasible to train mothers with basic skills to screen dental caries in their 
special health care needs children. This prospect might provide a substantial future venue, giving 
mothers of children with SHCN a chance to seek dental treatment early and thus avoid further 
complications and extensive treatment.
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ones who are in danger by virtue of their medical, 
psychological or societal, i.e. the ones who are in 
danger of or from caries (4).

Early Childhood Caries (ECC) is still considered 
a majorly critical public health concern in developing 
countries and among the lower socioeconomic 
groups of a nation. It remains a challenge to the dental 
health care sector of developing and developed 
countries all over the globe despite the significant 
progress made in the fields of pathogenesis and 
prevention of dental caries throughout the past two 
decades as reports of occurrence of caries in pre-
school students is still on the rise (5).

In our society, there are distinctive groups 
who should be provided and handled with a more 
urgent level of attention than those of the general 
community. For instance, the mentally handicapped 
and physically challenged pre-school youngsters 
who are threatened by caries and periodontal 
disease. Handicapped children often suffer from 
several health issues due to their bodily and/or 
mental restrictions, therefore it is unfortunately true 
that they neglect their oral health care issues, as they 
believe that it is of lower priority due to the other 
major issues threatening their wellbeing. However, 
if superior quality of life is desired for this group, 
then it is a must to ensure that the protection and 
maintenance of decent oral health care is a vital part 
of their general comfort and welfare (6,7)

One of the major principals in oral health care 
is the preservation of good oral sanitation, which 
is logically a huge challenge to a physically or 
mentally handicapped independent individual. 
Thus, support is then essential from the parents, 
caretakers, and educators, who may be oblivious 
of what is the proper oral hygiene preservation and 
of its vital role in health care, and therefore may 
not be able to provide sufficient aid. Consequently, 
those challenged individuals, whether mentally 
or physically so tend to adopt an inadequate 
oral hygiene routine, which only leads to severe 

and serious oral health issues and oral hygiene 
deterioration as they age when compared to the 
normal group of the community (6,8).

Children who suffer from any form of special 
needs; psychological, physical or even mental 
ones should be encouraged to be part of a special 
precautionary care routine supervised by a dental 
clinic (9).  Due to the limitations those children 
suffer from, and their sometimes difficult and 
uncooperative attitudes, they usually are reliant on 
their parents, guardians, or clinical assistants when 
it comes to the implication of their oral health care 
routines (10). That is why any precautionary schemes 
for those challenged youngsters should include 
thorough programs to raise awareness, motivate the 
children and support their caretakers to achieve a 
decent and acceptable level of oral hygiene during 
their lifespan, eventually leading to higher quality 
of life (11,12).

The vast majority of recent recommendations 
have a shared pillar: early recognition of high caries 
risk children for an early introduction of protective 
actions (4). This requires the remodeling of the dental 
services to target a younger age group than its current 
target – i.e. preschool children. However, early 
school and pre-school handicapped youngsters are 
yet to receive the treatment and care they require, 
especially in developing countries. 

It is a hard fact that parents of high-risk children 
usually take action after the caries in primary teeth 
had progressed and become irritatingly symptomatic. 
Unfortunately, the only possible action left to 
a dentist then is an invasive treatment, and still 
parents tend to neglect subsequent visits until the 
same extreme scenario occurs again with their child 
(14).  That is why parents should be motivated to be 
part of the decision procedures used to help manage 
unwell children (15). Mothers play a vitally critical 
role as they transmit their behavior to their children, 
therefore it is of crucial importance to increase their 
understanding about the positive attitude they need 
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to transmit to their youngsters inevitably leading 
them to the better desired oral health (16). 

It is established that handicapped children are 
faced with numerous obstacles when it comes to 
their oral care, which leaves them with a higher 
tendency of suffering from oral diseases. Mothers in 
our community play a crucial part that they should 
use to stimulate and achieve oral wellbeing. Mothers 
are the ones who dictate whether their children need 
to pay the dentist a visit or not (17). That is why the 
cooperation between dentists and mothers is a vital 
step to achieve the desirable high quality of life 
those children deserve. 

Objective

To consider the ability of mothers to screen 
caries accurately in their special health care needs 
(SHCN) children after attending an educational 
training program.

SUBJECTS AND METHODS

We sought to compare independent, blinded 
oral screening results made by mothers of special 
health needs children with those of a pediatric 
dentist, considered for purposes of the study to be 
the reference gold standard.

Participants: The study involved 100 mothers 
of (SHCN) children aged 4 - 6 years old seeking 
treatment at the general anesthesia unit of Egyptian 
Society for Pediatric Dentistry and Children with 
Special Needs (ESPSN)-Faculty of Oral and Dental 
Medicine-Cairo University. The present study was 
conducted during the period from October 2014 to 
January 2015.

Mothers included in the study had children that 
suffered disabilities (cerebral palsy, mental retarda-
tion, Down syndrome, autism, hearing & speaking 
disorders and visual impairment). Information re-
garding the demographic backgrounds, educational 
level, feeding habits, oral hygiene practices was col-
lected from all the mothers.

Mothers of children with serious acute health 
condition that would disallow their full participation 
were excluded from the study. Only mothers that 
approved to participate in the study and gave 
informed consents were included in the study. 
Illiterate mothers were not included in the study. 

A training program was specially designed for 
that purpose that was simple and directed to basics of 
dental caries screening. The three hours training was 
carried out by one of the researchers utilizing flash 
cards and power point presentation in the Pediatric 
Dentistry Department Faculty of Dental Medicine 
Cairo University. Clinical slides illustrated dental 
caries in various stages of progression. Specific 
instructions were given on how to recognize a 
cavitated carious lesion. 

Mothers of SHCN children were trained to detect 
caries in their children. Mothers were trained to 
screen caries according to the WHO (1997) criteria 
for caries diagnosis. After the training program, 
all mothers performed caries screening on their 
own children. The diagnosis of dental caries was 
undertaken by visual examination using disposable 
dental mirrors utilizing the criteria recommended by 
world health organization.

Both the pediatric dentist and the mother of 
the special health needs child conducted a dental 
screening on each child and recorded carious teeth 
on a specially designed chart.

The findings were checked for validity by 
comparing mothers’ findings with researchers’ 
findings as the gold standard. Caries diagnosis was 
carried out by an independent researcher who was 
blind to the mothers’ diagnosis. Data were then 
statistically analyzed to determine the accuracy of 
the mothers’ findings.

Statistical Analysis

Accuracy was represented using the terms 
sensitivity, specificity, +ve predictive value, -ve 
predictive value, and overall accuracy. Comparing 
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accuracy was done using Yates corrected Chi 
squared test. p values less than 0.05 was considered 
statistically significant. All statistical calculations 
were done using computer program SPSS (Statistical 
Package for the Social Science; SPSS Inc., Chicago, 
IL, USA) version 15 for Microsoft Windows.

RESULTS

Most of the mothers in the present study had 
only their primary education. One hundred mentally 
impaired and physically disabled children (67 boys 
and 33 girls) were dentally examined. The age range 
was 4 to 6 years with a mean age of 4.6 years. The 
types of handicapping conditions observed during 
examinations are seen in Table I.

TABLE (I) Types of handicapping conditions and 
their number in the studied group

Condition Number

Cerebral palsy       32

Down syndrome     22

Autism            14

Mental retardation 20

Hearing & speaking problems 9

Visual impairment 3

Only 10% of the children were caries free i.e. 
caries prevalence in the examined children was 90% 
(n=100).

Tooth-Level Analysis: Total number of teeth 
examined was 1980 teeth, total number of decayed 
teeth was 1500 teeth with 480 caries free teeth.

Accuracy of mothers’ screening:

The reference standard was the diagnosis carried 
out by the blinded investigator. The mothers’ 
screening results showed sensitivity of 94.4% which 

indicates the ability to correctly identify a condition 
when it truly existed i.e. true positive rate when their 
screening results for individual teeth were compared 
with the gold standard. Sensitivity =True positive 
counts/ (true positive+ false negative)

The specificity of mothers’ screening results 
which is the true negative rate was 70%, this 
indicates the ability to accurately identify the 
negatives as such when their screening results 
for individual teeth were compared with the gold 
standard. Specificity= True Negative counts/ (true 
negative + false positive) 

Mothers’ screening results showed positive 
predictive value of 90.8% and negative predictive 
value of 81.5% which may indicate that mothers 
tended to misdiagnose caries free teeth.

Positive predictive value= True positive/(True 
positive+ false positive)

Negative predictive value= True negative/
(True negative + false negative)

The mothers’ screening results included 76 false-
negative teeth on the other hand their screening 
results showed 144 false positive results. Thus, 
mothers tended to over-count the number of sound 
teeth as carious.

TABLE (II) Showing mothers’ screening results of 
their children’s teeth

Condition 
positive

Condition 
negative

Test outcome 
positive

True positive
1424 

False positive
144 

Test outcome 
negative

False negative
76 

True negative
336 
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DISCUSSION

There are reasons to believe that the ratio 
of disabled people to the general population is 
noticeably increasing, yet dental health care remains 
the most mutual unsatisfied need of that proportion 
of handicapped children (18). In the present study the 
caries prevalence on the studied group was 90%. 
This may be explained by the fact that challenged 
youngsters and adolescents tend to have inferior oral 
hygiene and health when compared to non-disabled 
individuals of the same age group. Some of the 
reasons behind that fact could include inconsistent 
access to oral care, poor dental hygiene and 
several disability-related limitations. This comes in 
accordance with Francis et al., (19) in their study on 
dental health and dental care of young handicapped 
adults the amount of untreated caries was much 
higher and the periodontal status was worse in the 
studied group when compared to what is expected 
in normal young adults in the same age group.

In the current study the department of Pediatric 
Dentistry Cairo University was selected because 
it serves a large number of handicapped patients 
and provides service for those children under 
general anesthesia through the Egyptian Society 
for Pediatric Dentistry and Children with Special 
Needs (ESPSN).

In the current study sample, the occurrence 
of dental caries was 90%, which is very high. 
The previous fact could also be due to the low 
socioeconomic level of the studied sample as well as 
the fact that oral needs are of inferior priority when 
compared to their other health urgencies. These 
present results align with the studies by Shapira et 
al., (20), Ulseth et al., (21), Gupta et al., (22), and Pope 
et al., (23), which also show that challenged children, 
whether intellectually or physically, were found to 
have noticeably higher caries experience and/or 
greater stages of periodontal disease. Moreover, this 
study also comes in accordance with Ivan et al., 
(24) who also showed that the occurrence of caries 
in youngsters with disabilities was extremely high, 
in contrast with the number of children whose oral 
hygiene state was acceptable. In addition, Ajami 
et al., (25) also reached parallel conclusions when 
he studied the dental treatment needs of disabled 
youngsters. 

One of the fundamentals of enhancing the oral 
health of young children according to The Irish 
Guideline Group (26) was the early identification of 
high caries risk children. 

The current study’s subjects involved mothers 
of preschool challenged youngsters in the age 
group of 4-6 years old as those were perceived a 
high-risk group. This aligns with the conclusions of  

Fig. (1,2): Showing mothers in the training classes.
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Sagheri et al., (4), which included that the highest 
chance of the primary prevention of dental disease is 
found in the young disabled children, not to mention 
that this group will also be able to help establish 
futuristic patterns. 

The most frequent strategy in caries prevention 
is raising the awareness of the parents, yet the 
traditional health education might not be sufficient 
to convince the parents to make the needed change 
in their behavior when it comes to their high-risk 
children. One of the reasons of that would be that 
parents rarely seek out professionals in a state of 
willingness to change their established routines 
and behaviors (14). Despite the fact that the value of 
the evidence proving the efficiency of oral health 
education when it comes to the prevention of Early 
Childhood Caries (ECC) is mostly weak and the 
outcomes are contradictory, early and recurrent 
connection with mothers before their children 
reach the age of two, especially in a non-clinic 
environment had proven to be of vital importance 
in preventive educational programs against caries 
in youngsters and this comes in alignment with the 
choice of mothers in the current study (27,28,30). 

It has been recommended by the Irish Oral Health 
Services Guideline Initiative (26) that public Health 
Nurses, practice nurses, General Practitioners and 
other chief primary care workers, who are regularly 
in touch with youngsters receive adequate training 
to help the early identification of high caries risk 
infants. 

The reason behind the involvement of mothers 
in the study is due to their special position in 
relation with the special health care needed by their 
challenged children. This came in accordance with 
Rayner (30) & Farid et al. (17) who concluded that 
mothers have the greatest influence on the dental 
health state and the oral hygiene routines of their 
children. 

There is limited evidence for the efficiency of 
non-dental health professionals being able to identify 

high caries risk preschool children. A systematic 
review by Bader et al. (31) assessed the accuracy 
of primary care takers at identifying children with 
dental caries of age range 0-5 years, as well as the 
referral to a dentist. The review acknowledged two 
studies of Serwint et al. (32) and Beltran et al. (33) in 
which main health care clinicians identified carious 
lesions with a correctness similar to that of a dentist. 
Also according to the study by Serwint et al. (32) that 
compared the performance of a pediatrician after 
four hours of training with that of a “gold standard” 
pediatric dentist at the identification “nursing caries 
”in children aged 18-36 months. The pediatrician 
identified nursing caries with a sensitivity of 100% 
and a specificity of 87% compared to the gold 
standard (i.e. all the children with caries were 
correctly identified and 87% of children without 
caries were correctly identified as being caries free). 
The prevalence of nursing caries in the full sample 
was 20%.

According to a study by Beltran et al.(33), a 
nurse with the training of 5 hours in oral screening, 
using a flashlight and a tongue blade attained a 
sensitivity of 92.2% and a specificity of 99.3% in 
the identification of untreated decay in 219 children 
in the age group of 5-12 years old in comparison to 
the observational tactile inspection by a dentist. 

In another study by Pierce et al. (34), the accuracy 
of 11 pediatricians and one nurse specialist at 
inspecting and referring children in the age group 
below 36 months for early childhood caries 
was assessed following two hours training. The 
pediatricians and nurse specialist achieved 76% 
when it came to sensitivity and a 95% of specificity 
in the identification of children with one or more 
cavitated primary teeth in comparison to a dentist. 

Another argument made by Pierce et al. (34) stated 
that primary health care workers should utilize their 
established access to infants and youngsters to play 
a major role in the prevention and control of early 
childhood, because unlike dentists they have wide 
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contact with toddlers earlier on. However, there are 
limited studies on the efficiency and value of the 
oral screenings and referrals made by those primary 
health care workers when it comes to preventive 
procedures.

On a different note the prospective study carried 
out by Wendt et al. (35) about whether the procedure 
of identification of dental caries in toddlers could 
be taught to their parents. The parents involved 
in the experimental group received training using 
a colored photo to be able to identify the primary 
signs of initial dental caries on buccal surfaces of 
the upper incisors. The study proposed that parents 
are not qualified to detect caries in their children, or 
at the very least they are unable to request guidance 
or dental treatment.

On the contrary, a study by Lee et al. (36) showed 
otherwise. The study encouraged the approach to 
train non-dental workers to be able to identify early 
childhood caries. In their report 77 parents and health 
care workers of toddlers averaging 24.4 months old 
from four WIC clinics in King County, Washington, 
were requested to examine their own toddlers using 
a mirror and a brochure with diagrams about how 
caries develops after watching a five-minute video 
recording. More than 80% of the parents had similar 
responses as that of the dentists. 

In the current study mothers were asked to 
examine their children after taking part of a three-
hour training program which comes in accordance 
with the average training times in the previous 
studies. Their results of screening were then 
compared to ones of a “gold standard” dentist.

The tools were utilized to be aligned with their 
intellectual and educational levels to be easily 
grasped, this comes in accordance with Wendt  
et al. (35)

The results of the current study show that the 
mothers had achieved sensitivity of 94% and 
specificity of 70%. This may be aligned with  

Lee et al. (36) findings and contradicts Wendt  
et al. (35). The results in the current study may be 
explained by the fact that the mothers in the study 
have higher level of medical exposure as the mothers 
of those children usually carry out numerous 
paramedical tasks for their children, which prepared 
with an adequate base for satisfactory dental 
education.  The mothers’ screening showed positive 
predictive value of 90.8% and negative predictive 
value of 81.5% which may indicate that mothers 
tended to misdiagnose caries free teeth. This 
contrasted Peirce et al.(34), who suggested that the 
primary health caretakers tended to under-count the 
number of teeth with carious lesions.

The results of the current study signify that 
mothers of special health care needs children play a 
vital hand in the prevention of dental caries in those 
high-risk individuals. The current study results 
provide strategies to move patients from inaction 
to action and attempts to create an atmosphere in 
which the person can explore problems safely and 
face difficulty with realities

CONCLUSIONS

It was feasible to train mothers with basic skills 
to screen dental caries in their special health care 
needs children. This prospect might provide a 
substantial future venue, giving mothers of children 
with SHCN a chance to seek dental treatment early 
and thus avoid further complications and extensive 
treatment.
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