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ABSTRACT

Introduction: Poor oral hygiene and inadequate anti-cariogenic diet of medically compromised 

patients is often the result of inability to maintain it independently, primarily in patients with 

physical and intellectual impairments, as well as due to the poor education and motivation of their 

parents, educators or medical staff regarding the importance of good oral health.

Objective: To obtain information on a sample of medically compromised participants about their 

oral hygiene habits, the type of diet and the frequency of cariogenic food intake.

Methodology: The study participants were children and adolescents with diabetes mellitus type 1 

(DM1), autism spectrum disorders (ASD), cerebral palsy, Down syndrome, visual impairments and 

hearing impairments. The research data were obtained by surveying participants or their parents, 

educators or medical workers.

Results: Participants with DM1 had better oral hygiene habits (except for using additional fluoride 

products) than other categories of medically compromised patients. Eating habits and abilities were 

similar in participants with Down syndrome, autism and DM1, while participants with cerebral palsy 

had reduced abilities of normal food chewing and consumed food that had softer and mushy 

consistency.

Conclusion: Participants with DM1, as expected, showed the most optimal conditions for good 

preservation of their oral health. The potential for maintaining good oral health was highlighted in 

those with mental and sensory disorders. Participants with cerebral palsy showed rather poor 

results regarding the possibility of preserving good oral health.
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Introduction

From the dentist's point of view, the concept of a 

medically compromised patient refers to a patient 

with a chronic systemic disease, with a disorder or 

damage that can pose a risk for performing usual 

dental treatments. It is a fact that medically 

compromised patients usually inadvertently neglect 

their oral health regarding the primary illness, which 

is imperative in their personal lives. A dominant 

characteristic of this group of dental patients, and 

especially of its specific categories, is that preventive 

measures for preserving and improving oral health 

are often carried out irregularly and inadequately. 

Thus, some medically compromised patients cannot 

maintain oral hygiene or apply dietary measures 

independently, but only with the help of others, i.e. 

the help of parents/educators/medical workers who 

are often not sufficiently educated and/or motivated 

to regularly and properly maintain oral hygiene and 

apply dietary measures. [1-6].

Nowadays, there are various chronic systemic 

diseases of children and adolescents in which their 

oral health has deteriorated either due to inadequate 

oral hygiene habits or eating habits, or a combination 

of both. Diabetes mellitus type 1 (DM1) is a common 

chronic systemic disease in children and adolescents, 

with good predispositions for the preservation of 

oral health. Mental difficulties from the domain of 

autism spectrum disorders (ASD) have been even 

more pronounced in young children recently, where 

maintaining oral hygiene and applying dietary 

measures is generally difficult. The situation is 

similar for patients with cerebral palsy, a significantly 

present disease that includes mental and motor 

deficits, where the preservation of oral health is also 

significantly compromised. In patients with Down's 

syndrome, another frequently present group of 

medically compromised patients in childhood and 

adolescence, the situation is somewhat better, 

depending on their mental status and the syndromic 

character of the disease itself. Patients who have 

difficulties from the sensory spectrum (visual and 

hearing impairment) are largely dependent on the 

help of others (parents, family, guardians, medical 

workers), which can directly affect the quality and 

Results

A total of 108 participants aged between 8 and 17 years took part in the research, of which 52 participants 

were males and 56 were females. The study sample included 36 participants with DM1, 30 participants with 

ASD, 17 participants with Down's syndrome, 17 with cerebral palsy, 6 participants with visual impairments and 

2 participants with hearing impairments. The gender structure of the participants in certain diseases was 

shown in Graph 1.

Graph 1. Gender structure of examined categories of study participants

The oral hygiene habits of the participants collected through the research data were descriptively shown in 

Graphs 2-7.

Graph 2. Method of maintaining oral hygiene among study participants

Participants with DM1 and those with hearing impairments performed oral hygiene independently most 

often, while in children and adolescents with ASD, this was mostly done by their parents/educators/medical 

workers (Graph 2).

Graph 3. Frequency of using a toothbrush among study participants

Brushing the teeth with a toothbrush was usually done 2-3 times a day by the majority of study 

participants (Graph 3).

preservation of oral health, especially if these 

difficulties are not isolated but combined with other 

diseases [1-6].

Based on the above, the goals of this research were 

to determine the levels and methods of maintaining 

oral hygiene and applying dietary measures in 

certain categories of medically compromised 

patients (from the domain of chronic diseases, 

mental, motor, and sensory difficulties), of the 

population of children and adolescents.

Patients and methods

The epidemiologic research was of a prospective 

cross-sectional type, conducted by the Helsinki 

Declaration guidelines [7], and with the approval of 

the Ethics Committee of the Faculty of Dentistry with 

Clinical Dental Centre of the University in Sarajevo.

Medically compromised patients with the 

following diseases participated in the research: DM1, 

ASD, cerebral palsy, Down syndrome and visual and 

hearing impairment. The examined patients were 

members of the Educational and Rehabilitation 

Centre "Duga" in Novi Travnik and Kiseljak, the 

Institute for the Care of Mentally Disabled Persons 

"Drin" in Fojnica, the Association of the Deaf in the 

Sarajevo Canton, the Association of the Blind in the 

Sarajevo Canton and the Association of Diabetic 

Children and Young People in the Canton.

The research was conducted through a written 

survey consisting of questions divided into two 

categories, related to ways of maintaining oral 

hygiene and eating habits. The purpose of the study 

has been previously explained to the participants and 

their parents/educators/medical workers signed 

informed consent before participating in the study 

research. The survey questionnaire was mostly filled 

out by their parents/educators/medical workers in 

the cases of child and adolescent participants who 

had certain intel lectual/physical/sensory 

impairments.

The results were presented descriptively and 

graphically, with the use of software "Microsoft Excel 

2016" for the Windows operating system.
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Graph 4. Frequency of use of interdental brush among study participants

The interdental brush was mostly used by participants with DM1 and those with visual impairment, usually 

more than once a day (Graph 4).

Graph 5. Frequency of use of interdental floss among study participants

As in the previous case, dental floss was mostly used by participants with DM1 and those with visual 

impairment, usually more than once a day (Graph 5).

Graph 6. Type of toothpaste used among study participants

The most frequently used toothpaste was the one with the usual concentration of fluoride in its composition 

(Graph 6).

Graph 7. Use of additional fluoride products among study participants

The use of additional fluoride products was used sometimes mostly, except for participants with visual 

impairment (Graph 7).

The abilities of participants in their applying dietary measures were descriptively shown in Graphs 8-11.

Graph 8. The existence of the ability of food chewing without difficulties among participants

The ability for normal chewing was significant in the majority of the study participants (Graph 8).

Graph 9. Type of consumed food by its consistency

Food enriched in vitamins and minerals dominated the majority of study participants (Graph 9).

Šimunić P., Bajrić E. 
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Graph 10. The frequency of consumption of added carbohydrates among participants

Food rich in carbohydrates was mostly consumed less than once a day (Graph 10).

Graph 11. Consistency of food consumed among participants

In the majority of participants, the combination of food with a firmer and softer consistency was the most 

common, except for participants with hearing impairment and cerebral palsy, where mushy/liquid food was 

also present on their daily menus (Graph 11).

Discussion

People with mental and motor difficulties such as 

Down syndrome, ASD and cerebral palsy had a higher 

risk of dental caries and periodontal diseases 

compared to people with chronic systemic diseases 

such as DM1. The main reasons for this would be the 

lack of motivation and education of parents, 

educators and medical workers regarding the 

importance of oral health, the patient's inability to 

independently maintain oral hygiene, their 

inadequate pro-cariogenic nutrition and partial or 

complete non-cooperation when performing dental 

treatments [1-6, 8].

Almost all of the participants with DM1 who were 

included in our study research, independently 

maintained oral hygiene. Half of them brushed their 

teeth twice a day, and a quarter of them three times a 

day. Dental floss was used in about a fifth of cases, 

which was significantly more compared to the use of 

interdental brushes. About 60% of participants never 

or very rarely used additional fluoride products. 

Almost all participants were fully able to chew food 

normally and mostly consumed food with a firmer 

consistency. About a third of the participants rarely 

consumed food rich in carbohydrates, while 17% of 

them consumed this food up to three times a day.

In other studies that included DM1 participants, it 
was determined that a significantly smaller number 
of participants used dental floss and consumed 
sweetened beverages compared to the control group 
[9]. Also, almost half of the children (49.1%) brushed 
their teeth at least 3 times a day, and almost a third 
(30.9%) used dental floss at least once a day. All 
participants used toothpaste when brushing their 
teeth, and 74.5% of them were estimated to have 
good oral hygiene [10]. It was also observed that 
participants with DM1 had significantly higher 
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deposits of dental plaque compared to healthy 
participants from control groups [11-13].

Most of our study participants with ASD 
maintained oral hygiene with the help of parents, 
educators or medical workers, mostly using only a 
toothbrush when brushing their teeth. In almost 60% 
of participants, their teeth were washed with a 
toothbrush three times a day, after the main meals. 
Except for the toothbrush, dental floss and 
interdental brushes were rarely used as additional 
means for the mechanical removal of dental plaque. 
Additional fluoride products were occasionally used 
by 83% of participants. Two-thirds of the 
participants were fully able to chew food normally 
and the most frequently consumed food was of solid 
consistency. Most of the participants ate foods rich in 
carbohydrates only a few times a week.

In a study conducted on children with ASD, the 
results showed that 68.3% of participants brushed 
their teeth daily, while 64.2% of parents helped their 
children brush their teeth every day [14]. In another 
research that included both patients with and 
without ASD, 36.5% of participants with autism 
sometimes brushed their teeth, and 29.4% of them 
never, while 41.3% of participants brushed their 
teeth with the help of their parents, and 24.6% of 
them with the help of caregivers. To the contrary, 
75.7% of participants without autism brushed their 
teeth independently [15]. Also, the results showed 
that participants with ASD have worse oral hygiene, a 
higher prevalence of dental caries and a greater need 
for dental treatment, where 59% of them had poor 
oral hygiene, and 37.8% of them had satisfactory oral 
hygiene [16]. Published research data have also 
shown that the levels of exposure to carbohydrates, 
the quality of oral hygiene and dental plaque deposits 
did not differ significantly compared to healthy 
participants from the control groups.  It could be the 
result of good education of parents about proper and 
regular maintenance of oral hygiene as well as timely 
visits to the dentist [17-19].

Most of our study participants with a diagnosis of 
cerebral palsy maintained their oral hygiene with the 
help of another person, i.e. parents, educators or 
medical workers. In all participants, a toothbrush 
was used as the only mean of mechanical plaque 
removal. Most of the participants brushed their teeth 
three times a day, after the main meals. In a large 
number of participants, additional fluoride products 
were occasionally used. Almost 60% of the 

participants were partially able to chew food 
normally. Consequently, the majority of these 
participants consumed food with a soft and mushy 
consistency most often, and the vast majority of them 
consumed carbohydrate-rich foods only a few times a 
week.

In studies related to the oral health status of 
children and adolescents with cerebral palsy, high 
levels of dental plaque, exposure to pro-cariogenic, 
mushy and carbohydrate foods and drinks, as well as 
poor ability to maintain oral hygiene independently, 
and even by others, have been highlighted. This 
condition was directly inversely proportional to the 
levels of cognitive and motor impairments in the 
participants and resulted mainly in an increased 
prevalence of dental caries [20-23].

The majority of our participants with Down 
syndrome maintained oral hygiene independently 
without anyone's help. It was noted that additional 
means for the mechanical removal of dental plaque 
were rarely used in this category of participants. 
About 60% of them sometimes used additional 
fluoride products for chemical plaque control. Most 
of the participants were fully able to chew food 
normally, and food of solid consistency was 
consumed most often. About a third of the 
participants consumed food rich in carbohydrates 
several times a week, and the same number of them 
did it twice a day.

In the research carried out on participants with 
Down syndrome, no significant difference in the 
frequency of consumption of pro-cariogenic food was 
proven, but a better state of oral health was recorded 
than in the control group of healthy children. These 
findings may be the result of parents being well 
educated about proper and regular maintenance of 
oral hygiene as well as an early first visit to the dentist 
performed, which in most cases was done before the 
age of three [24]. Studies that included participants 
with Down syndrome were also conducted in Bosnia 
and Herzegovina in 2016. Very good oral hygiene was 
recorded in 43.9% of children, 33.3% of them had 
good oral hygiene, 15.8% had poor oral hygiene and 
7% had very poor oral hygiene [25, 26]. The level of 
maintenance of oral hygiene, exposure to pro-
cariogenic food, as well as cooperation with a dentist 
in participants with Down's syndrome, was inversely 
proportional to the expressed level of their mental 
difficulties [27-29].
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were rarely used in this category of participants. 
About 60% of them sometimes used additional 
fluoride products for chemical plaque control. Most 
of the participants were fully able to chew food 
normally, and food of solid consistency was 
consumed most often. About a third of the 
participants consumed food rich in carbohydrates 
several times a week, and the same number of them 
did it twice a day.

In the research carried out on participants with 
Down syndrome, no significant difference in the 
frequency of consumption of pro-cariogenic food was 
proven, but a better state of oral health was recorded 
than in the control group of healthy children. These 
findings may be the result of parents being well 
educated about proper and regular maintenance of 
oral hygiene as well as an early first visit to the dentist 
performed, which in most cases was done before the 
age of three [24]. Studies that included participants 
with Down syndrome were also conducted in Bosnia 
and Herzegovina in 2016. Very good oral hygiene was 
recorded in 43.9% of children, 33.3% of them had 
good oral hygiene, 15.8% had poor oral hygiene and 
7% had very poor oral hygiene [25, 26]. The level of 
maintenance of oral hygiene, exposure to pro-
cariogenic food, as well as cooperation with a dentist 
in participants with Down's syndrome, was inversely 
proportional to the expressed level of their mental 
difficulties [27-29].
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Among participants with visual impairments 
from our research, two-thirds of them maintained 
oral hygiene independently, while half of the 
participants used additional fluoride products. Also, 
most of the participants were fully able to chew food 
normally. Furthermore, most of them consumed food 
with a firm consistency and rich in vitamins and 
minerals, while two-thirds of the participants 
consumed food rich in carbohydrates only a few 
times a week.

In studies conducted on patients with visual 
impairments, it was shown that they had better oral 
hygiene habits, and they used more additional means 
to maintain oral hygiene, such as dental floss and 
mouthwash, without differences in the occurrence of 
caries, compared to the control group of participants 
[30]. Also, they could achieve significant results in 
improving their techniques for maintaining oral 
hygiene thus preserving and improving their oral 
health [31-33].

Our study participants with hearing impairment 
maintained their oral hygiene independently with 
the use of toothpaste consisting of the usual 
concentration of fluoride and with the ability to 
normally food chewing and consume food rich in 
vitamins and minerals most often.

In research conducted on children and 
adolescents with hearing and speech difficulties, 
55.26% of them stated that their parents did not 
control them when brushing their teeth, but they 
gave them basic instructions. In 82.89% of cases 
participants brushed their teeth once a day, and in 
17.11% of cases twice a day [34]. The levels of dental 
plaque deposits were elevated, while, apart from the 
toothbrush, other oral hygiene products were used  
less frequently. Parents were aware that the oral 
health of children was not at a good level in slightly 
less than half of the cases. As with visually impaired 
participants, there was room for progress in 
maintaining oral hygiene and preserving oral health 
in deaf-mute children and adolescents [35-36].

The limitations of this study research were mostly 
related to the uneven number of participants in 
certain examined categories, with the smallest 
number of children and adolescents within the 
sensory difficulties spectrum. The reason for this 
could be the fact that the importance of this research 
remained unrecognized among these categories of 
participants by their parents. Also, a clinical 

assessment of the state of oral health in the 
participants was not planned in the design of this 
research, which would have created a more complete 
picture of the oral health of mentioned categories of 
medically compromised patients.

Conclusion

Participants with DM1, as expected, showed the 
most optimal conditions for decent preservation of 
their oral health in terms of independent 
maintenance of oral hygiene and reduced 
consumption of carbohydrates. In participants with 
mental (ASD, Down syndrome) and sensory 
difficulties, the potential for maintaining good oral 
health was highlighted, and inversely proportional to 
the level of their mental disorder. Participants with 
cerebral palsy showed the least possibility of 
preserving their oral health.
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normally. Furthermore, most of them consumed food 
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caries, compared to the control group of participants 
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hygiene thus preserving and improving their oral 
health [31-33].

Our study participants with hearing impairment 
maintained their oral hygiene independently with 
the use of toothpaste consisting of the usual 
concentration of fluoride and with the ability to 
normally food chewing and consume food rich in 
vitamins and minerals most often.

In research conducted on children and 
adolescents with hearing and speech difficulties, 
55.26% of them stated that their parents did not 
control them when brushing their teeth, but they 
gave them basic instructions. In 82.89% of cases 
participants brushed their teeth once a day, and in 
17.11% of cases twice a day [34]. The levels of dental 
plaque deposits were elevated, while, apart from the 
toothbrush, other oral hygiene products were used  
less frequently. Parents were aware that the oral 
health of children was not at a good level in slightly 
less than half of the cases. As with visually impaired 
participants, there was room for progress in 
maintaining oral hygiene and preserving oral health 
in deaf-mute children and adolescents [35-36].

The limitations of this study research were mostly 
related to the uneven number of participants in 
certain examined categories, with the smallest 
number of children and adolescents within the 
sensory difficulties spectrum. The reason for this 
could be the fact that the importance of this research 
remained unrecognized among these categories of 
participants by their parents. Also, a clinical 

assessment of the state of oral health in the 
participants was not planned in the design of this 
research, which would have created a more complete 
picture of the oral health of mentioned categories of 
medically compromised patients.

Conclusion

Participants with DM1, as expected, showed the 
most optimal conditions for decent preservation of 
their oral health in terms of independent 
maintenance of oral hygiene and reduced 
consumption of carbohydrates. In participants with 
mental (ASD, Down syndrome) and sensory 
difficulties, the potential for maintaining good oral 
health was highlighted, and inversely proportional to 
the level of their mental disorder. Participants with 
cerebral palsy showed the least possibility of 
preserving their oral health.
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ABSTRACT

OBJECTIVE: To estimate the mean number of missing teeth, prevalence of functional dentition and 

total tooth loss (edentulism) among adults and the elderly in Bosnia and Herzegovina, comparing the 

results with other developed countries of the world.

METHOD: Data from 500 adults aged 35-44 and 500 elderly individuals aged 65-74 were analyzed. 

The number of teeth lost, the prevalence of individuals with functional dentition (presence of < 21 

natural teeth) and of edentulism (loss of all natural teeth) were estimated by analyzing radiographic 

data base of Faculty of Dentistry with clinics in Sarajevo.

RESULTS: In the age group 35-44, after reviewing 500 panoramic radiographs, the average number of 

missing teeth was 8.5, 53.8% participants had functional dentition and 1% were edentulous. In the 

age group 65-74, after reviewing 500 panoramic radiographs, the average number of missing teeth 

was 16.5, 8,4% participants had functional dentition and 12,6% were edentulous.

CONCLUSIONS: Analyzing survey results it is noticeable that oral health status in population of 

Bosnia and Herzegovina is lower regarding developed countries of the world.
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