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ABSTRACT
Introduction and Objectives: Mental retardation (MR) is a generalized disorder appearing before adulthood,
characterized by significantly impaired cognitive function and deficits in two or more adaptive behaviors. The
prevalence and severity of dental caries‚gingivitis and periodontitis is high in patients with mental retardation. This
shift to a diseased state may lead to the experience of a high mortality from septicemia‚sepsis‚pneumonia and
endocarditis.bOur purpose was to study oral and gingival microbial flora in institutionalized mentally retarded
patients of Sari and to estimate D% (percentage with untreated decayed teeth) and DMFT% (percentage of population
affected with dental caries)
Materials and Methods: This study was a descriptive cross-sectional type in which Plaque samples were collected
from the mouth and gingiva of 138 institutionalized mentally retarded patients of Sari to culture in specific media to
identify the microorganisms. In this study anaerobic bacteria were not isolated because the instrument was not
available in the laboratory. The information has been analyzed by X2 T-test methods by SPSS 17 software.
Results: The isolated microorganisms were: pnuemococci S(37.7%); Streptococci sp(18.8%); E.coli (16.7%);
Staphylococcus(1.4%); Neisseria sp(45/6%); Salmonella(8.7%); Proteus(3.6%); Diphteroid (4.2%); Pseudomonas(0.7%).
The percentage of resistant strains was found to be highest with penicillin(67.9%) and lowest with vancomycin(11%).
Conclusion: D% between all the patients were (66.66%) . Bacterial flora in mentally retarded patients were
significanty higher in frequency than in normal persons. With improvement in oral health care, we can decrease
these undesirable changes.
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INTRODUCTION
Mental retardation (MR) is a generalized
disorder, which appears before adulthood and is
characterized by impairment in cognitive ability
and deficits in two or more adaptive behaviors
(1). The prevalence and severity of dental caries‚
gingivitis and periodontal infection are high in
patients with mental retardation. Surfaces of
teeth and gum are colonized by a dense
population of microbes, called plaques, which is
the main factor for dental caries. Considering that
dental caries and gingival diseases occur earlier
in mentally retarded patients than in normal
people, it is more prevalent in these patients due

to their mental and physical disabilities and
inability to effectively brush their teeth and
properly and regularly use mouthwashes (2-3-4).
In addition to these factors, mental disabilities
and motor skill disorders such as oral breathing,
lip seal, the diet causing dental caries, difficulty
in chewing and swallowing, abnormal stretch of
face muscles, reduction of saliva flow and effects
of medicines should be mentioned (2). Washing
these people’s teeth by nurses also involves many
problems and patients have little collaboration in
this regard (5). Thus, conducting this study seems
necessary for physically disabled people.
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The samples were directly taken from the mouth
(and gum) of the participants using a sterile
swab, placed in liquid transport medium (Amies)
and transferred to the laboratory of Sari Faculty
of Medicine. After the samples were transferred
to the laboratory, they were cultured in EMB and
blood Agar media. Then colonies were gram
stained after 24 h of incubation at 37ºC; in case
the isolated bacteria were gram positive cocci,
catalase test was performed on them. The
positive catalase colonies were identified as
coagulase test
was
staphylococcus and
performed on them. In case of positive coagulase
test, the related colony was identified as
staphylococcus aureus and, in case of negative
test, novobiocin disc was placed. The colonies
sensitive to novobiocin were recognized as
staphylococcus epidermidis and
resistant
colonies
were
considered
staphylococcus
saprophyticus. For negative catalase colonies
which indicated their streptococcus property,
hemolytic test was performed. For the colonies
with alpha type hemolysis, optochin disc was
used and the colonies sensitive to optochin were
identified as pnuemococcus while resistant ones
were recognized as viridans streptococcus. For
beta type hemolytic colonies, bacitracin disc and
SXT were used. The colonies sensitive to
bacitracin and SXT resistant colonies were
identified as streptococcus pyogenes while SXT
and bacitracin resistant colonies were identified
as streptococcus sp. In case the isolated bacteria
were gram negative baccilus, they were cultured
on special enterobacteriaceae media and species
of the considered bacteria was identified after
comparison with the enterobacteriaceae chart.
One of the limitations of this project was failure
to study obligate anaerobes.
Resistance and sensitivity of the isolated bacteria
to ampicillin, amoxicillin, garamycin, penicillin,
vancomycin and trimethoprim sulfamethoxazole
were investigated for gram positive bacteria. The
same was examined using cifixim, ceftriaxon,
tetracycline,
jentamycin,
trimethoprimsulfamethoxazole, ciprofloxacin and cefazolin for
gram negative bacteria. Antibiogram was
performed in Moller Hinton medium using
Kirby-Bauer method according to 0.05 McFarland
standards. The available data were analyzed in
SPSS software (version 17) using Chi square test
and ANOVA.

Normal oral flora (the flora with proper hygiene
in the mouth) can be considerably changed.
Weak hygiene of the mouth leads to increased
microorganisms and their pathological types in
oral flora. This shift toward sickness increases
mortality due to septicemia‚ pneumonia and
endocarditis (5). In addition to the mentioned
problems, it has been reported for mentally
retarded patients that their bacterial resistance of
mouth to the conventional antibiotics used in
dentistry is different from that of normal people
(6).
Different studies have been conducted to study
orodental hygienic condition and prevalence of
dental caries, gingivitis and periodontal infection
in mentally retarded people (7&8). Different
studies have been conducted to investigate their
microbial flora of gingival and dental plaques
and its difference from that of healthy people
along with its relationship with respiratory
infections. Some other studies have been done to
compare antibiotic sensitivity in highly prevalent
microorganisms in dental caries of mentally
retarded people with that in healthy people. In
the present research, for the first time, orodental
hygienic condition and prevalence rate of dental
caries were studied in mentally retarded people
in rehabilitation centers in the city of Sari and
oral bacterial flora
of these people was
investigated.
MATERIALS AND METHODS
This descriptive cross-sectional study was
conducted in 2011 on mentally retarded patients
in rehabilitation centers in the city of Sari.
Sampling of mentally retarded people in these
centers was random. Considering the fact that the
present study was conducted for the first time,
around 50% (138 people) were statistically
sampled. The data were recorded in the related
questionnaire, which included questions on their
demographics such as gender, age and education
and those for their parents and some questions
about their orodental hygiene condition such as
daily tooth brushing, dental caries, tooth
extraction, mouth ulcers and history of oral
surgery, all of which were nominal qualitative
variables. Questionnaires were filled by research
team members while examining the patients, by
the assistance of the center authorities using the
data recorded in the centers, and by the
cooperation of the dentist of the related center.

RESULTS
In this study, out of 138 mentally retarded
patients (48 patients) in the city of Sari, 31.4%
were in Pardis Center and 21.7% (30 patients)
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were in each of Mehregan, Sina and Ferdowsi
Centers. The studied people were classified into
three age groups of below 20, 20 to 40 and above
40. In this study, P<0.05 was considered
significant. The studied people included 68.8 %
(95 patients) females and 31.2% (43 patients)
males. Mean and standard deviation of the
studied people’s age were 28.28 and 12.05,
respectively. 4.3% (6 patients) were literate and
95.7% (132 patients) were illiterate.

18.5% (15 patients), amoxicillin 50.6% (41
patients), jentamycin 12.3% (10
patients),
penicillin 67.9% (55 patients), vancomycin 11% (9
patients), trimethoprim-sulfamethoxazole 65.4%
(53 patients).
The antibiotic profile for gram negative bacteria
was as follows: gentamycin 0%, tetracyclin 2.6%
(1 patient), ceftazidime 13.1% (5 patients),
ciprofloxacin 0%, ceftriaxone 5.3% (2 patients),
cephotaxin 42.1% (16 patients), cefixim 36.8% (14
patients), trimethoprim-sulfamethoxazole 5.3% (2
patients).

36.2% (50 patients) used toothbrush and 63.8%
(88 patients) did not use it. 65.9% (135 patients)
had dental caries and 34.1% (3 patients) did not.
50.97% (70 patients) had a history of tooth
extraction but 49.3% (68 patients) had no record.
10.979% (15 patients) had mouth ulcers but 89.1%
(123 patients) did not. 5.1 % (7 patients) had
record of oral surgery while 94.9% (131 patients)
had no such records. 13.18% (19 patients) used
antibiotics every day but 86.2% (119 patients) did
not. D% index was estimated in three age groups
in all of the studied patients, which was as
follows: below 20 (54%), 20 to 40 (76.2%), above
40 (73.3%), total (69.5%). Based on Chi square
statistical test, there was a significant relationship
(
between
dental
caries
and
age
).

Based on Chi-square test (p=0.00 and df=60),
there was a significant relationship between
resistance to the tested antibiotics on gram
positive and negative bacteria and the
rehabilitation centers. Based on ANOVA
statistical test, there was a significant relationship
between age groups and frequency of isolated
bacteria (p=0.009) and antibiotic resistance
(p=0.001).
DISCUSSION
The present research showed that the prevalence
of dental caries among 138 mentally retarded
patients in Sari rehabilitation centers (D %) was
69.5%. The estimated D % was higher than the
value reported by Marcia H. Tanaka et al. (2009)
in Brazil [2], in which D % was equal to 0%. In
the performed statistical study in this research,
D% was about 63% in the age group of 7-12 years
old, which was lower than the one reported by
Alghahtani and Vien (2004) in Saudi Arabia [3],
reported as 100%. In this study, D % was about
70% in the age group of 3-30 years old, which
was in line with the one reported by Rao et al.
(2001) in India (18) as 71.5%.

0.041).

Frequency distribution of isolated bacteria was
calculated from the mouth samples of the
mentally retarded patients in this study as
follows:
Pnuemococcus 37.7% (52 patients), E.coli 16.7%
(23 patients), niseriasp 45.6% (63 patients),
streptococci sp 18.8% (26 patients), staphylococci
sp 1.4% (2 patients), pseudomonas 0.7% (1
patient), salmonella 8.69% (12 patients), proteus
3.6% (5 patients), diphtheroid 4.2% (6 patients).

In this study, the prevalence of pnuemococcus
among mentally retarded people was 37.7%,
which was higher than its prevalence in oral flora
of normal people (25%) according to the
International Reference (15).

In the performed study based on Chi-square test,
there was a significant relationship between
frequency of isolated bacteria from the mouth
samples of the studied
mentally retarded
patients and the following cases were found:
rehabilitation centers (p=0.000, df=45), gender of
patients (p=0.000 and df=15), using toothbrush
(p=0.25 and df=15), dental caries (p=0.03 and
df=15), tooth extraction (p=0.009 and df=15),
mouth ulcers (p=0.05 and df=15) and daily
antibiotic use (p=0.01 and df=15); however, it had
no significant relationship with oral surgery (p=5,
df=15).

In this study, the prevalence of streptococcus (sp)
among mentally retarded people was 18.8%,
which was higher than its prevalence reported by
W. J. Losche et al. (1972) (8) as 37.8% and the rate
reported by Salaco (2007) in Kuwait (6) as 39%.
The estimated prevalence of streptococcus
mutans in oral flora of the mentally retarded
patients in this research was not significantly
different from its prevalence in oral flora of the
normal people in the study by Salaco (6).

Antibiotic resistance to the tested antibiotics on
gram positive bacteria was as follows: ampicillin
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FIGURE 1: FREQUENCY OF ISOLATION OF DIFFERENT BACTERIA FROM ORAL SAMPLES
BACTERIAL ISOLATE

TOTAL (%)

USE OF ANTIBIOTICS
NO (%)

YES (%)
Pneumococci

6 (11.5%)

46 (88.5%)

52 (100%)

E.coli

16 (69.6%)

7 (30.4%)

23 (100%)

Neisseria spp.

13 (30.6%)

50 (79.4%)

63 (100%)

Streptococci

7 (27%)

19 (73%)

26 (100%)

Staphylococci

0 (0%)

2 (100%)

Pseudomonas

1 (100%)

0 (0%)

Fungi

3 (37.5%)

5 (62.5%)

8 (100%)

Diphtheria

3 (50%)

3 (50%)

6 (100%)

Salmonella spp.

0 (0%)

12 (100%)

12 (100%)

Proteus spp.

0 (0%

5 (100%)

5 (100%)

For

the

difference

to

be

According to the International Reference,
prevalence rate of this microorganism in normal
floral of the normal people was 100% (15).

2 (100%)
1 (100%)

significant,

p=0.01

Df=15

rate in normal oral flora of normal peo ple (<%5)
(15).
Prevalence of staphylococci sp in this study was
1.4%; this rate was about 100% in normal oral
floral of normal people in terms of
staphylococcus epidermidis (15). Also, it was 25%
for staphylococcus aureus (15).

In this research, prevalence rate of E.coli was
16.7% and that of proteus was 3.6% while
studying enterobacteriaceae family and the
prevalence rate of these bacteria was higher in
normal flora of the normal people, each of whom
had 25% of normal flora. Prevalence rate of
salmonella was 8.7% which did not exist in
normal people’s mouth flora and this important
fact indicated fecal-oral contamination due to low
hygienic level in these people.

The prevalence rate of diphtheroids in this study
was 3.5%, which was less than its prevalence rate
in normal oral flora of normal people as 25 %
(15).
During statistical studies in this research,
antibiotic sensitivity and resistance of gram
positive cocci to six antibiotics of amoxicillin,
ampicillin, jentamycin, penicillin, vancomycin
trimethoprim-sulfamethoxazole
were
and
studied which were 50.6%, 18.5%, 12.3%, 67.9%,
10% and 65.4%, respectively. The highest and
lowest resistance was to penicillin (67.9%) and
vancomycin (11%), respectively. In addition, in
the study by Salaco et al. in Kuwait, the highest

Prevalence rate of Neisseria was 44% in this
study. In normal people’s flora, the prevalence of
Neisseria sp and Neisseria meningitides was 25%
(15). This increased rate which was found in the
present study was due to lack of separation of its
different species.
Prevalence of pseudomonas aeruginosa in the
present research was 0.7% which was equal to its
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resistance was to amoxicillin (43%), which was
lower than that obtained in this study in two
groups of healthy and mentally retarded people
and the lowest resistance was to vancomycin
(12%), which was in line with the rate obtained in
the present work.

found in oral flora of normal people, were found
in these people due to their oral–fecal
contamination, both of the mentioned plaques
could cause severe infections, especially in case of
immunodeficiency. In this study, prevalence of
bacterial oral flora had a significant relationship
with oral hygiene of these people.

The present research showed that oral and
gingival bacterial flora of the studied mentally
retarded people was significantly difference from
oral bacterial flora in the normal people
(according to the recorded scale in International
References), which is justified considering their
clinical differences and their inability to maintain
their oral hygiene.
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Higher prevalence of pneumococcus in these
people than that in normal people increases risk
of bacterial respiratory infections and dental
plaques such as salmonella, which are never
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