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Abstract

Background: Children with complex neurodevelopmental disabilities such as cerebral palsy (CP), have a higher risk
of dental disease related at least in part to greater difficulties in performing and maintaining effective oral hygiene
and oral care practices. However, to date, there are very few studies that have considered the impact of dental
disease on the Oral Health-Related Quality of Life (OHRQoL) of children and adolescents with cerebral palsy. This
study aimed to investigate the association between dental caries experience and oral health related quality of life
(OHRQoL) among children and adolescents with cerebral palsy in a low-resource setting (Bangladesh).

Methods: A total of 90 children and adolescents with CP, 2–17 years old (median age 10 years; 37.8% female and
62.2% male) were randomly selected from the Bangladesh Cerebral Palsy Register (BCPR) The decayed, missing and
filled teeth (dmft/DMFT) index was used to measure caries experience. Child Perceptions Questionnaire (CPQ) and
Family Impact Scale (FIS) were used to assess oral health–related quality of life (OHRQoL). Binary logistic regression
was used to investigate factors that may contribute to dental caries experience.

Results: Dental caries were observed among 55.6% of the participants. After adjusting for age and gender, binary
logistic regression analysis showed that dental caries experience was significantly associated with those who had
teeth/mouth pain (rate ratio 7.3; P = 0.02), food caught between teeth (rate ratio: 6.4; P = 0.02), difficulty in eating
and drinking (rate ratio 5.9; p = 0.02) and those who felt frequently upset (rate ratio: 54.7; P = 0.02).

Conclusion: In this study, we found that children and adolescents with CP in a low-resource setting had high
dental caries experience and that dental caries had a negative impact on OHRQoL amongst these participants and
their parents/caregivers. Health care professionals should be aware of the importance of dental health and oral
hygiene in this population. These findings highlight the need for oral health promotion programs for children and
adolescents with CP in these settings to reduce pain and to improve quality of life.

Keywords: Dental caries, Cerebral palsy, Quality of life, Oral health, Children, Adolescents
* Correspondence: rahena.akhter@sydney.edu.au
1School of Dentistry, Faculty of Medicine and Health, The University of
Sydney, C24 Westmead Hospital, Level 1 WCOH, Westmead, NSW 2145,
Australia
Full list of author information is available at the end of the article

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-018-0704-2&domain=pdf
mailto:rahena.akhter@sydney.edu.au
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Akhter et al. BMC Oral Health           (2019) 19:15 Page 2 of 6
Background
Cerebral palsy (CP) describes a group of disorders of move-
ment and posture caused by injury or disturbances in the
developing brain [1]. CP is the most common physical dis-
ability in childhood, with an estimated prevalence in high
income countries of 2.1 per 1000 live births [2, 3]. Children
with complex neurodevelopmental disabilities such as CP,
have a higher risk of dental disease related at least in part to
greater difficulties in performing and maintaining effective
oral hygiene and oral care practices [4–6]. Individuals with
CP can have orofacial dysfunction and parafunctional habits
such as tongue thrust sialorrhea and dysphagia [7]. In our
previous investigation of dental caries amongst children
with CP in rural Bangladesh we found that children with
more severe functional movement limitations (Gross Motor
Function Classification System (GMFCS) levels IV–V) had
an increased caries experience when compared to those
with milder functional motor limitations (GMFCS levels I–
III) [8, 9]. Untreated dental caries is often linked with dis-
comfort, toothache, changes in body weight and growth
and can have a negative impact on oral health-related qual-
ity of life (OHRQoL) of children and their families/care-
givers [10]. Oral health-related quality of life (OHRQoL), as
defined in the United States Surgeon General’s report on
oral health, is “a multidimensional construct that broadly re-
flects people’s comfort when eating, sleeping, and engaging
in social interaction; their self-esteem; and their satisfaction
with respect to their oral health” [11].
Several studies have examined the OHRQoL in individuals

with CP [4, 5, 12]. A Brazilian study of children living with
CP [4] found that severity of dental caries and low family in-
come were both strongly associated with a negative effect
on OHRQoL. A study from Hong Kong compared the
health quality of life (HQoL) and oral health quality of life
(OHRQoL) between preschoolers with and without CP and
found that the HQoL and OHQoL were significantly lower
in children with CP [12]. However, most studies to date have
reported on highly selected groups of children with CP, such
as those who attended specialized clinics or rehabilitation
centers. Although CP is estimated to be considerably more
common in resource-poor settings [8, 13–15], to the best of
our knowledge, there have been no studies investigating the
OHRQoL of children and adolescents with CP in low- and
middle-income countries (LMICs). Understanding OHR-
QoL in LMIC settings is necessary to inform policy and oral
health care programs for people with CP. In this study we
investigated the caries experience and its impact on OHR-
QoL amongst children and adolescents with CP in a low re-
source setting (Bangladesh).

Methods
Study population and data collection
The sampling frame for this study was from the
Bangladesh CP Register’s (BCPR) program of research. In
a LMIC setting, the BCPR is the first population-based CP
register and has been operating since January 2015 [15].
We used systematic random sampling to select a
sub-group of 90 children and adolescents with CP aged
less than 18 years from BCPR program for our oral health
component of the study. The recruitment strategies and
characteristics of the study population have been de-
scribed previously [9, 16]. The BCPR only includes chil-
dren/adolescents with a clinical description of CP [17].
Each record includes details such as CP motor type (spas-
tic, dyskinetic, ataxic and hypotonic), the spastic subtype
(mono/hemiplegia, diplegia, triplegia and quadriplegia)
and functional gross motor abilities (GMFCS) [8, 9].
Children’s oral examination
The oral health assessment included a calibration
process that had two stages: a theoretical stage and a
clinical stage and have been described previously [9].
Following this calibration all participants (children and
adolescents with CP) were examined by the trained den-
tist in a local primary school or an NGO centre with the
patient sitting on a traditional chair [9]. To conduct the
oral examination, the dentist used: a 250-lm LED (Light
Emitting Diode) light bulb coupled to the head, flat den-
tal mirrors, mouth openers, wooden spatulas and dispos-
able gauze [18, 19].
Caries was assessed according to the 2013 World

Health Organization (WHO) criteria for dental caries to
identify decayed, missing and filled teeth (dmft) for de-
ciduous teeth and Decayed, Missing and Filled teeth
(DMFT) for permanent teeth indices. Dmft/DMFT caries
prevalence was numerically expressed by calculation of
the number of carious, missing and filled teeth for each
individual. The overall values of dmft and DMFT were
evaluated separately and together by the sum of d +m +
f + D +M+ F. The scores were given, and the severity of
dental caries was expressed based on dmft+DMFT = 0
caries free and dmft+DMFT> 0 presence of caries. If a
retained deciduous tooth was present, the caries status
of only the permanent teeth were recorded, as per
WHO guidelines [9].
OHRQoL instrument
A 24-item questionnaire combining questions from the
Child Perceptions Questionnaire (CPQ) and the Family
Impact Scale (FIS) were used as the OHRQoL measure-
ments in this study [5]. The CPQ was used to obtain
data from the primary caregivers or parents as many of
the children and adolescents were unable to self-report.
The questions referenced the frequency of events in the
previous three months. The questionnaire consisted of 2
sections, the first section was marked as “yes” or “no”
and the second section was scored using a four-point
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Likert scale (response options: sometimes = 1, often = 2,
everyday = 3, and almost every day = 4).
The first section titled, “Questions in the CPQ (Child

Perceptions Questionnaire),” consisted of 16 questions
where parents were asked to rate the effect of their
child’s current oral health on their daily lives (i.e. “how
often have you had mouth sores because of your teeth/
mouth?”). The items in this section were: pain in teeth/
mouth, bad breath, mouth sores, food caught between
teeth, difficulty eating/drinking hot/cold foods, difficulty
chewing firm foods, difficulty saying words, taking lon-
ger to eat a meal, trouble sleeping, felt upset, felt irrit-
able/frustrated, felt shy, concerned what people think
about your teeth/mouth, teased/called names, avoided
smiling/laughing, argued with children/family and not
wanted to speak/read loud in class [4, 20].
The second section titled, “Questions in the FIS, Fam-

ily Impact Scale,” contained 8 questions where parents
were asked to rate their concerns about their child’s oral
health (eg., “how often have you had disrupted sleep be-
cause of your child’s teeth/mouth?”). The items in this
section were: felt guilty, been upset, had disrupted sleep,
required more attention from you or others in the fam-
ily, taken time off work, had less time for yourself or the
family, blamed you or another person in the family, and
argued with you or others in the family [5].

Statistical analysis
The data were processed using SPSS (Statistics Package
for Social Science, version 22.0 for windows; SPSS Inc.,
Chicago, IL USA). The measures of central tendency
(mean) and dispersion (SD) were used for DMFT and
dmft to characterize each participant’s caries experience.
The association between caries experience (dmft
+DMFT> 0) and the OHRQOL variables as CPQ and
FIS were assessed using X2 tests. Binary logistic regres-
sion analysis was used and adjusted by age and sex.
Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated from the model. The significance level
was set at p < 0.05.

Results
A total of 90 children with CP were enrolled in this
study (mean age 9y 7mo, range 2–17y), of whom 37.8%
were female and 62.2% were male. According to the
spastic motor type 36.7% of children and adolescents
were diagnosed with mono/hemiplegia, 17.8% with di-
plegia, 21.1 tri/quadriplegia and 24.4% were diagnosed
as dyskinetic, ataxic or hypotonic. GMFCS classification
were 37.8, 18.9, 17.8, 7.8 and 17.8% (GMFCS I-V, re-
spectively). The average deciduous teeth and permanent
teeth caries experience scores (dmft and DMFT) were
2.46 (3.75) and 0.72 (1.79) respectively. Mean (standard
deviation [SD]) values of the combined caries experience
(dmft+DMFT) were 3.18 (4.58). This data has previously
been reported by Akhter et al., 2017 [9].
Dental caries experience exerted a significant negative

impact on OHRQoL, especially for participants who had
tooth/mouth pain (p = 0.001), bad breath (p = 0.03),
trouble sleeping (p = 0.03) or avoided smiling (p = 0.02)
(Table 2). Using X2 tests, we found statistically signifi-
cant differences (p = 0.0001) in mealtime experience
amongst participants with caries compared to those
without. Specifically, this pertained to the proportion
who reported having food caught between teeth and dif-
ficulty in eating or drinking (Table 1). The main con-
cerns for parents of children and adolescents with CP
were that they felt guilty and upset.
Table 2 demonstrates significant associations with den-

tal caries experience and FIS parents reports of ‘ felt fre-
quently guilty’ (p = 0.001) and ‘being upset’ (p = 0.0001).
After adjusting for age and gender, binary logistic re-

gression analysis showed that dental caries experience
was significantly associated with CPQ and FIS scores
among children and adolescents with CP; especially in
those children and adolescents who reported feeling
upset frequently (p = 0.02).
Amongst children and adolescents with CP who had

caries present, pain in the teeth/mouth was approxi-
mately 7.3-times more prevalent, food caught between
teeth was approximately 6.4-times higher, and having
trouble in drinking, eating or chewing firm foods was
approximately 5.9-times greater than for children and
adolescents without caries experience (Table 3).

Discussion
This study evaluated the impact of dental caries experi-
ence and its impact on the oral health related quality of
life in children and adolescents with CP in rural
Bangladesh. To the best of our knowledge, this is first
study showing the association of dental caries on the
daily functioning, well-being and oral health related
quality of life in children and adolescents with CP in a
low-resource setting. This study highlights the signifi-
cant role that dental caries has on OHRQoL amongst
children and adolescents with CP.
In this study we found the mean of combined caries ex-

perience (dmft+DMFT) of children and adolescents living
with CP in Bangladesh was 3.18. Previous research from
Bangladesh reported that children aged 6 years without
CP had an average caries experience score of 1.1 and chil-
dren and adolescents aged 8 to 12 years had a score of
1.72, this is significantly less than the mean found in this
study of children and adolescents living with CP [21, 22].
The high caries experience and subsequent negative im-
pact on OHRQoL reported in our findings highlights the
importance of oral health amongst children and adoles-
cents with CP. These findings may represent the more



Table 1 Percentage of CP children and adolescents who are
caries free and caries present according to the CPQ variables

CPQ
variables

Total number of children and adolescents with CP, n = 90

Caries free, n = 43 (%) Caries present, n = 47 (%)

Pain in teeth/mouth

No 55.6 44.4

Yes 18.5 81.5***

Bad Breath

No 55.6 44.4

Yes 33.3 66.7*

Mouth sores

No 43.7 56.3

Yes 66.7 33.3

Food caught between teeth

No 60.7 39.3

Yes 10.3 89.7***

Difficulty in eating, drinking or chewing firm foods

No 63.6 36.4

Yes 14.3 85.7***

Difficulty in saying words

No 46.7 53.3

Yes 43.3 56.7

Taken longer to eat a meal

No 47.9 52.1

Yes 31.6 68.4

Trouble sleeping

No 50 50

Yes 22.2 77.8*

Upset

No 43.5 56.5

Yes 46.4 53.6

Felt terrible or frustrated

No 45.8 54.2

Yes 41.8 58.1

Felt shy

No 37.7 62.3

Yes 58.6 41.4

Concerned what people think about your teeth/mouth

No 43.7 56.3

Yes 66.7 33.3

Teased/called names

No 43.3 56.6

Yes 50 50

Avoid smiling or laughing

No 51.5 48.5

Yes 22.7 77.3*

Table 1 Percentage of CP children and adolescents who are
caries free and caries present according to the CPQ variables
(Continued)

CPQ
variables

Total number of children and adolescents with CP, n = 90

Caries free, n = 43 (%) Caries present, n = 47 (%)

Argues with children or family

No 44.2 55.8

Yes 50 50

Not wanted to speak or real loud in class

No 47.3 52.7

Yes 40 60

*P < 0.05 and ***P < 0.001, Significance tested by Chi-square test

Table 2 Percentage of children and adolescents with CP by
caries status and FIS variables

FIS variables (Because
of their teeth/mouth)

Total number of children and adolescent
with CP, n = 90

Caries free,
n = 43 (%)

Caries present,
n = 47 (%)

Felt guilty

No 68.2 31.8

Yes 36.8 63.2**

Been upset

No 77.4 22.6

Yes 27.1 72.9***

Had disrupted sleep

No 43.8 56.2

Yes 47.1 52.9

Required more attention from you or others in the family

No 45.5 54.5

Yes 42.9 57.1

Taken time off work

No 45.9 54.1

Yes 20 80

Had less time for yourself or the family

No 47.6 52.4

Yes 37 63

Blamed you or another person in the family

No 44.9 55.1

Yes 41.7 58.3

Argues with you or others in the family

No 43 57

Yes 75 25

***P < 0.001 and **P < 0.01, Significance tested by Chi-square test

Akhter et al. BMC Oral Health           (2019) 19:15 Page 4 of 6



Table 3 Multivariate assessment of the association between the
prevalence of dental caries and independent variables

Variables
(comparison groups)

Total number of children and
adolescents with CP, n = 90

Odds ratioa (95% CI) P-value

Child perceptions questionnaire

Pain in teeth/mouth

No Reference group

Yes 7.27 (1.38–38.37) 0.01

Food caught between teeth

No Reference group

Yes 6.37 (1.32–30.81) 0.02

Difficulty in drinking, eating or chewing firm foods

No Reference group

Yes 5.89 (1.31–26.16) 0.02

Family Impact Scale

Been upset because of teeth/mouth

No Reference group

Yes 54.7 (2.05–1457.73) 0.01
aPrevalence ratio and 95% confidence interval, adjusted by age and gender, as
assessed by binary logistic regression analysis, Reference group: Caries present, dmft
+DMFT>0
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severe end of the spectrum of OHRQoL amongst children
and adolescents with CP as this sample was drawn from a
rural area, consisting of a poorer socio-economic group
(average monthly family income <US$70) where most of
the participants had no history of visiting a dentist or den-
tal clinic.
Parental perceptions of dental caries experience and

pain in the teeth and mouth, getting food caught be-
tween teeth, difficulty eating and drinking and feeling
upset frequently were all strongly associated with a nega-
tive impact on the OHRQoL of children and adolescents
with CP. As children with CP who have more severe
functional mobility limitations (GMFCS IV and V) have
greater caries experience [9] these children are likely to
be at high risk for poor OHRQoL. Our findings are also
in line with previous studies which reported that refusal
of food was an important issue amongst children with
CP who had dental caries experience [5].
Parents and caregivers are indispensable members of

the multi-disciplinary team as they provide daily support
for children and adolescents living with CP. Their com-
pletion of the CPQ and FIS representing the children
and adolescents with CP provided important informa-
tion particularly in relation to whether quality of life fac-
tors were associated with pain in their child’s teeth/
mouth. Previous studies have reported that parents of
children with CP demonstrate higher levels of distress
due to their children’s oral health than parents of chil-
dren without CP. El Ashiry et al. indicated that parents
of children with CP had greater uneasiness regarding
their child’s oral health than those parents of children
without CP, and a study in Hong Kong found the same
association with parents of preschool children with CP
[4, 5, 12]. Parents and caregivers of children with CP
may be more likely to experience uneasiness or difficul-
ties supporting their children’s daily oral hygiene activ-
ities due to complications related to intraoral sensibility,
presence of involuntary physical movements and/or oral
pathological reflexes and spasticity in masticatory mus-
cles [23] common to many children with CP.

Study limitations
There are several limitations in our study. Parents acted as
proxies for children and adolescents in this study and as
such the results may not fully reflect the children and ado-
lescents feelings and experiences. Moreover, some findings
reported by caregivers might reflect factors relating to
their child’s cerebral palsy rather than the dental condition
(DMFT) alone. Our study was also based on a small sam-
ple. However, we selected a random sample of children
and adolescents drawn from a population-based CP regis-
ter reducing any potential selection bias and providing the
first published research describing the oral health quality
of life of children and adolescents in LMIC in rural
Bangladesh. This information will further emphasize ef-
forts towards caries prevention, screening and early detec-
tion of oral symptoms and problems.

Conclusion
Our data suggests that children and adolescents with CP
who have dental caries are at increased risk of negative
oral health related quality of life. Efforts should be made
to develop an effective oral health promotion program
for children and adolescents with CP in rural Bangladesh
and other resource scarce settings.

Abbreviations
BCPR: Bangladesh Cerebral Palsy Register; CP: Cerebral palsy; dmft: Decayed,
missing, and filled teeth for deciduous teeth; DMFT: Decayed, Missing, and
Filled teeth for permanent teeth; LMIC: Low- and middle-income countries

Acknowledgements
We would like to thank Dr. Md Raziur Haque (RH) for dental examination
and assessment for this study.

Funding
This study has been partially funded by the Research Foundation of Cerebral
Palsy Alliance (PG4314 – Bangladesh CP Register: IT Set Up) and internal
funding from the Child Sight Foundation (CSF), Bangladesh which helped in
the data collection from CP patients. GK is supported by NHMRC Health Early
Career Fellowship (1054414) which helped in research consumables, data
analysis and interpretation of data and finally writing the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on request.



Akhter et al. BMC Oral Health           (2019) 19:15 Page 6 of 6
Authors’ contributions
RA conceived the study and designed it, carried out data analysis and
drafted the manuscript. NH data entry and contributed substantially to its
revision. EM contributed substantially to the manuscript and its revision. MM,
HS and NB contributed critical remarks to the manuscript and its revision. GK
carried out data collection and conceived the study and contributed substantially
to its revision. All authors read and approved the final manuscript.

Ethics approval and consent to participate
This study received ethics approval in Bangladesh from the Asian Institute of
Disability and Development (AIDD) Human Research Ethics Committee
(southasia-irb-2014-1-01) and Bangladesh Medical Research Council (BMRC)
HREC (BMRC/NREC/2013–2016/1267). Voluntary written informed consent
was obtained from an adult guardian and/or primary caregiver of each
participant before their recruitment into the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Dentistry, Faculty of Medicine and Health, The University of
Sydney, C24 Westmead Hospital, Level 1 WCOH, Westmead, NSW 2145,
Australia. 2School of Dentistry and Health Sciences, Charles Sturt University,
Orange, NSW, Australia. 3CSF Global, Dhaka, Bangladesh. 4Asian Institute of
Disability and Development (AIDD), University of South Asia, Dhaka,
Bangladesh. 5Cerebral Palsy Alliance Research Institute, The University of
Sydney, Allambie Heights, NSW, Australia. 6The Children’s Hospital at
Westmead Clinical School, The University of Sydney, Westmead, NSW,
Australia. 7Public Health Unit, Central Queensland Hospital and Health
Service, Rockhampton, Queensland, Australia.

Received: 6 March 2018 Accepted: 26 December 2018

References
1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M, Damiano D, Dan B,

Jacobsson B. A report: the definition and classification of cerebral palsy April
2006.[erratum appears in dev med child Neurol. 2007 Jun;49(6):480]. Dev
Med Child Neurol Suppl. 2007;109:8–14.

2. Oskoui M, Coutinho F, Dykeman J, Jette N, Pringsheim T. An update on the
prevalence of cerebral palsy: a systematic review and meta-analysis. Dev
Med Child Neurol. 2013;55(6):509–19.

3. Smithers-Sheedy H, McIntyre S, Gibson C, Meehan E, Scott H, Goldsmith S,
Watson L, Badawi N, Walker K, Novak I, et al. A special supplement: findings
from the Australian cerebral palsy register, birth years 1993 to 2006. Dev
Med Child Neurol. 2016;58(Suppl 2):5–10.

4. Abanto J, Carvalho TS, Bonecker M, Ortega AO, Ciamponi AL, Raggio DP.
Parental reports of the oral health-related quality of life of children with
cerebral palsy. BMC Oral Health. 2012;12:15.

5. El Ashiry EA, Alaki SM, Nouri SM. Oral health quality of life in children with
cerebral palsy: parental perceptions. J Clin Pediatr Dent. 2016;40(5):375–87.

6. Guare Rde O, Ciamponi AL. Dental caries prevalence in the primary
dentition of cerebral-palsied children. J Clin Pediatr Dent. 2003;27(3):287–92.

7. Edvinsson SE, Lundqvist LO. Prevalence of orofacial dysfunction in cerebral
palsy and its association with gross motor function and manual ability. Dev
Med Child Neurol. 2016;58(4):385–94.

8. Palisano R, Rosenbaum P, Walter S, Russell D, Wood E, Galuppi B.
Development and reliability of a system to classify gross motor function in
children with cerebral palsy. Dev Med Child Neurol. 1997;39(4):214–23.

9. Akhter R, Hassan NMM, Martin EF, Muhit M, Haque MR, Smithers-Sheedy H,
Jones C, Badawi N, Khandaker G. Risk factors for dental caries among
children with cerebral palsy in a low-resource setting. Dev Med Child
Neurol. 2017;59(5):538–43.
10. Abanto J, Tsakos G, Paiva SM, Carvalho TS, Raggio DP, Bonecker M. Impact
of dental caries and trauma on quality of life among 5- to 6-year-old
children: perceptions of parents and children. Community Dentistry Oral
Epidemiol. 2014;42(5):385–94.

11. Rockville M. DHHS Oral health in America: a report of the surgeon general.
In: US Department of Health and Human Services, National Institute of
Dental and Craniofacial Research, National Institute of Health, vol. 7; 2000.

12. Du RY, McGrath C, Yiu CK, King NM. Health- and oral health-related quality
of life among preschool children with cerebral palsy. Qual Life Res. 2010;
19(9):1367–71.

13. Couper J. Prevalence of childhood disability in rural KwaZulu-Natal. S Afr
Med J. 2002;92(7):549–52.

14. El-Tallawy HNFW, Shehata GA, Rageh TA, Metwally NA, Badry R, Sayed MA,
Abd El Hamed M, Abd-Elwarth A, Kandil MR. Cerebral palsy in Al-Quseir City,
Egypt: prevalence, subtypes, and risk factors. Neuropsychiatr Dis Treat. 2014;
10:1267–72.

15. Serdaroglu A, Cansu A, Ozkan S, Tezcan S. Prevalence of cerebral palsy in
Turkish children between the ages of 2 and 16 years. Dev Med Child
Neurol. 2006;48(6):413–6.

16. Khandaker G, Smithers-Sheedy H, Islam J, Alam M, Jung J, Novak I, Booy R,
Jones C, Badawi N, Muhit M. Bangladesh cerebral palsy register (BCPR): a
pilot study to develop a national cerebral palsy (CP) register with
surveillance of children for CP. BMC Neurol. 2015;15:173.

17. Surveillance of Cerebral Palsy in Europe. Surveillance of cerebral palsy in
Europe: a collaboration of cerebral palsy surveys and registers. Surveillance
of cerebral palsy in Europe (SCPE). Dev Med Child Neurol. 2000;42(12):816–24.

18. Cardoso AM, Gomes LN, Silva CR, Soares Rde S, Abreu MH, Padilha WW,
Cavalcanti AL. Dental caries and periodontal disease in Brazilian children
and adolescents with cerebral palsy. Int J Environ Res Public Health. 2015;
12(1):335–53.

19. De Camargo MA, Antunes JL. Untreated dental caries in children with
cerebral palsy in the Brazilian context. Int J Paediatr Dent. 2008;18(2):131–8.

20. Goursand D, Paiva SM, Zarzar PM, Pordeus IA, Allison PJ. Family impact scale
(FIS): psychometric properties of the Brazilian Portuguese language version.
Eur J Paediatr Dent. 2009;10(3):141–6.

21. Arvidson-Bufano UB, Holm AK. Dental health in urban and rural areas of
central and western Bangladesh. Odontostomatol Trop. 1990;13(3):81–6.

22. F MM, Ul Alam K, Al-Mamun A, Sarker N. A survey on oral health condition
in primary school children. Med Today. 2010;22:70–2.

23. Rodrigues dos Santos MT, Bianccardi M, Celiberti P, de Oliveira Guare R.
Dental caries in cerebral palsied individuals and their caregivers' quality of
life. Child Care Health Dev. 2009;35(4):475–81.


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study population and data collection
	Children’s oral examination
	OHRQoL instrument
	Statistical analysis

	Results
	Discussion
	Study limitations
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

