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Abstract:

Introduction: Orthodontic patients with cleft lip and palate generally have poor oral hygiene due to residual scar
tissue from multiple surgical procedures in the cleft area, which interferes with effective tooth cleaning. Calculus,
one of the local etiological factors for periodontal disease, forms under the influence of various factors, including
saliva. Notably, salivary pH and buffer capacity play roles in calculus formation. This study aimed to analyze the
correlation between salivary pH, buffer capacity, and oral hygiene in orthodontic patients with non-syndromic cleft lip
and palate.

Methods: This was a cross-sectional observational analytic study involving orthodontic patients with non-syndromic
cleft lip and palate treated at the Orthodontic Specialist Teaching Clinic of Oral and Dental Hospital, Universitas
Padjadjaran, Indonesia (n=20). Saliva was collected passively for salivary pH and buffer capacity testing, while oral
hygiene was assessed using the OHI-S index by summing the Debris Index (DI) and Calculus Index (CI).

Results: The results of  this study showed that 85.71% of the samples had normal pH, and 90.48% had very low
buffer  capacity.  The  oral  health  level  of  the  respondents  was  in  the  moderate  category  based  on  the  OHI-S
examination (61.90%). Most of the participants had a good Calculus Index (90.48%) and a moderate value on the
Debris Index (57.14%). The statistical test results showed no significant relationship between salivary pH and OHI-S,
with a p-value of 0.22 (p > 0.05). The Debris Index (DI) and Calculus Index (CI) also showed non-significant p-values
of 0.09 (p>0.05) and 0.28 (p >0.05), respectively. In contrast, salivary buffer capacity demonstrated a significant
positive relationship with the Calculus Index (CI), with a p-value of 0.01 (t<0.05).

Discussion:  Salivary  pH does  not  significantly  influence  calculus  formation,  while  salivary  buffer  capacity  does
influence the Calculus Index (CI) in patients with non-syndromic cleft lip and palate.

Conclusion: This study found a non-significant correlation between salivary pH, buffer capacity, and oral hygiene in
orthodontic patients with non-syndromic CLP.
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1. INTRODUCTION
Non-syndromic cleft  lip and palate is a congenital  dis-

order characterized by incomplete separation of the nasal
and oral cavities without any syndromic abnormalities [1]. It
is  a  birth  defect  that  primarily  affects  the  upper  lip  and
hard  palate  [2].  A  cleft  lip  occurs  due  to  failure  of  fusion
between the frontonasal and maxillary processes, resulting
in a cleft of varying extent that may involve the lips, alve-
olus,  and  floor  of  the  nose.  Meanwhile,  the  cleft  palate
results  from the failure  of  fusion of  the palatal  shelves  in
the maxillary process, leading to a cleft in the hard and soft
palate  [3].  CLP  develops  during  the  early  stages  of  fetal
growth, between the 7th and 12th weeks of pregnancy, due
to failed tissue fusion [4, 5].

Children  with  a  cleft  palate  or  palatal  cleft  commonly
experience complications related to malocclusion and dental
health. Most adult patients with facial clefts require ortho-
dontic  treatment,  often  involving  orthognathic  surgery  or
prosthetic treatment [6]. The use of fixed orthodontic appli-
ances and prostheses before and after a surgical  repair in
CLP  patients  creates  small  hidden  areas  that  reduce  the
effectiveness of saliva in natural self-cleansing. These appli-
ances  and  denture  bases  increase  plaque  retention  and
make it difficult for patients to maintain good oral hygiene
[7]. As a result, orthodontic treatments can contribute to re-
sult  in  poor  oral  hygiene  and  an  increased  risk  of  severe
dental caries in CLP patients [8].

Zahid  et  al.  stated  in  their  study  that  half  of  children
suffering from cleft lip and palate have poor oral and dental
health [9].  Children and adults  with cleft  lip  and/or palate
are at increased risk for gingivitis, periodontitis, and carious
lesions. Several factors contribute to the challenges in main-
taining cleanliness in the cleft area. These include the pre-
sence  of  frenulae,  tooth  malposition,  gingival  recession,
dental  anomalies,  and  prolonged  use  of  fixed  orthodontic
appliances [10]. Post-surgical scar tissue resulting from cleft
closure  procedures  and  orthodontic  treatment  further
complicates optimal plaque control in patients with cleft lip
and palate [11]. Several studies have also reported that chi-
ldren  with  CLP  have  poor  oral  hygiene  and  a  higher  pre-
valence of periodontal disease compared to children without
CLP  [7].  Davies  et  al.  stated  that  children  with  CLP  had
more oral hygiene problems than those without CLP, as indi-
cated by higher levels of plaque, inflammation, and a greater
incidence of caries [12].

Oral  hygiene  in  CLP  patients  is  often  poor  due  to  the
use of intraoral appliances during treatment [13]. The use
of rapid maxillary expansion (RME) appliances, fixed appli-
ances with brackets, wires, elastics, and other orthodontic
devices  creates  plaque-retentive  areas  in  the  mouth.  This
increases the challenge of maintaining optimal oral hygiene
and increases the risk of plaque accumulation, dental car-
ies, gingivitis, and periodontal problems [14, 15].

Calculus is one of the local etiological factors involved in
periodontal disease. It is a mineralized plaque that adheres
tightly  to  the  tooth  surface  and  consists  of  both  inorganic
components  and  an  organic  matrix.  Calculus  formation
begins with the accumulation of dental plaque [16]. Plaque
is  a  collection  of  bacteria  embedded  in  an  organic  matrix
that adheres tightly to the tooth surface. It is the main cau-

sative factor in periodontal  disease,  while calculus plays a
secondary  role  in  this  mechanism  and  acts  as  a  retention
surface  for  more  plaque  to  accumulate,  thereby  exacerba-
ting tissue damage [12].

One of the factors that influence calculus formation is
saliva [17]. Saliva is a complex fluid that contains various
mucosal  defense  factors  secreted  by  different  salivary
glands, as well as sulcus fluid, glucose, and nitrogen com-
pounds  such  as  urea  and  ammonia  [17,  18].  The  pH  of
saliva typically ranges from 5 to 8. Both the pH and buff-
ering  capacity  of  saliva  can  affect  calculus  formation.  A
high salivary pH can promote calculus formation by incr-
easing  the  saturation  of  mineral  components  in  dental
plaque [19]. Previous studies have emphasized the impor-
tance  of  an  alkaline  pH  for  calcium  phosphate  precipi-
tation, which enhances plaque mineralization. Variations
in plaque pH, expressed in free ionic concentrations, can
significantly  influence  the  supersaturation  of  calcium
phosphate precursor phases such as dicalcium phosphate
dihydrate (DCPD) and octacalcium phosphate (OCP).

Oral hygiene measurements are used to determine the
cleanliness of a person's teeth and mouth [20]. Dental and
oral hygiene is generally evaluated using an index. The level
of oral hygiene is clinically assessed using the Oral Hygiene
Index Simplified (OHI-S) criteria, which evaluates the pre-
sence  of  soft  deposits  (debris)  and  hardened  deposits
(calculus). Plaque retention can be observed on tooth sur-
faces  using  disclosing  agents  [20-22].  The  OHI-S  meas-
urement consists of two components: the Debris Index (DI)
and  the  Calculus  Index  (CI).  To  date,  there  have  been  no
recent scientific publications examining the oral health of
orthodontic patients with non-syndromic cleft lip and palate
in relation to salivary pH and buffering capacity. Therefore,
this  study  aimed  to  investigate  the  correlation  between
salivary pH, buffer capacity, and oral hygiene in orthodontic
patients with non-syndromic cleft lip and palate.

2. METHOD

2.1. Study Design and Type of Study
This study utilized an observational design and was con-

ducted as a cross-sectional analytical study.

2.2. Sample Size
The  sample  of  this  study  consisted  of  21  orthodontic

patients with non-syndromic cleft  lip and palate who were
treated at the PPDGS Orthodontic Polyclinic, RSGM UNPAD,
during  the  period  of  June  to  August  2023.  The  number  of
CLP  patients  receiving  orthodontic  treatment  at  RSGM
Unpad is very limited, which accounts for the small sample
size.

2.3. Selection Criteria
Subjects were selected for this study using a purposive

sampling technique based on specific inclusion and exclu-
sion criteria. The inclusion criteria were: patients who were
willing to participate in the study; male and female patients
with  non-syndromic  cleft  lip  and  palate  undergoing  treat-
ment with removable or fixed orthodontic appliances for a
minimum of 3 months; and patients aged 10 – 30 years old.
The exclusion criteria included patients with diabetes, those
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taking systemic medications, pregnant individuals, smokers,
alcohol  consumers,  and  those  who  had  consumed  acidic
substances within the last two hours.

2.4. Ethics Approval
This  research  received  ethical  approval  from  the

Research Ethical Committee of Padjadjaran University, No.
531/UN6.KEP/EC/2023.

2.5. Data Collection Methods
Subjects were asked to sit still and relaxed, with their

heads slightly lowered and minimal mouth muscle activity.
All unstimulated saliva was allowed to pool on the floor of
the mouth for 5 minutes. Subjects were then asked to pass-
ively collect saliva in a sterile container. The sterile contai-
ners with saliva were stored in a cool box at 4º sent to the
laboratory  for  examination.  The  pH  test  was  conducted
using a Lutron PH-208 type pH meter. The buffer capacity
of  saliva  was  measured  using  the  titration  technique  by
mixing 1 ml of saliva with 3 ml of 0.005 N HCl. After homo-
genization,  the mixture was measured using the same pH
meter (Lutron PH-208) [23]. The measurement results were
categorized as follows: very low (0-5), low (6-9), and normal
(10-12) [24]. A reliability test was performed by measuring
the  pH and buffer  capacity  of  saliva  in  the  same samples
twice by the same researcher,  with calibration of  the ins-
truments ensured.

Oral health checks were performed using the Oral Hygi-
ene  Index  Simplified  (OHI-S),  developed  by  Greene  and
Vermillion [25].  The debris  index was measured by exami-
ning six tooth surfaces-four posterior teeth and two anterior
teeth -using disclosing fluid. The stained areas on the tooth
surface  were  then  assessed  according  to  the  debris  index
criteria to determine the presence of debris.

Examinations were performed on six teeth, namely teeth
16,  11,  26,  36,  31,  and  46.  The  buccal/labial  surfaces  of
teeth 16,  11,  26,  and 31 were examined,  while the lingual
surfaces of teeth 36 and 46 were assessed [20]. The OHI-S is
the  sum  of  the  Calculus  Index  (CI)  and  Debris  Index  (DI)
values. The OHI-S score criteria are as follows: good (0-1.2),
fair (1.3-3.0), and poor (3.1–6.0) [20]. All subjects provided
signed informed consent  after  an  explanation  of  the  study
protocol.

2.6. Statistical Method
The statistical method used in this study is the t-test and

Spearman  Coefficient  of  Rank  Correlation,  performed  by
using Excel MegaStat software version 10.6.

3. RESULTS
This study initially involved 26 patients with cleft lip and

palate (CLP) who were treated at RSGM Unpad. However,
due  to  the  exclusion  criteria,  such  as  smoking  habits  and
refusal  to  participate,  5  patients  were  excluded  from  the
sample.  Thus,  the  final  sample  size  was  21  patients.  This
study  involved  a  higher  proportion  of  female  respondents
-12  participants  (57.14%)-compared  to  male  respondents,

with 9 participants (42.86%). The 10-20 year age group had
the highest participation, with 18 participants (85.71%). All
participants  were  CLP  patients  consisting  of  14  patients
(66.67%)  with  bilateral  CLP  and  7  patients  (33.33%)  with
unilateral CLP (Table 1).

Table 1. Distribution of subjects by age, gender and
type of CLP.

- n (%)

Genader -
Male 9 (42.86)

Female 12 (57.14)
Age Group -

10 - 20 18 (85.71)
20 - 30 3 (14.29)
30 - 40 0 (0.00)
CLP -

Bilateral 14 (66.67)
Unilateral 7 (33.33)

Note: n – Number of subjects.

In this study, the pH and buffer capacity values of pati-
ents with non-syndromic cleft lip and palate are presented in
Table  2,  which  shows  that  85.71%  had  normal  pH  and
90.48%  had  very  low  buffer  capacity.  Among  the  21  sub-
jects, 90.48% had a good Calculus Index (CI), 57.14% had a
moderate  Debris  Index  (DI),  and  61.90%  had  a  moderate
Oral Hygiene Index Simplified (OHI-S) (Table 3).

Table 2. Salivary pH and buffer capacity in patients
with non-syndromic cleft lip and palate.

Variable f %

Salivary pH - -
Normal 18 85.71
Acidic 2 9.52

Alkaline 1 4.76
Buffer Capacity of Saliva - -

Very Low 19 90.48
Low 2 9.52

Normal 0 0.00
Note: f-Frequency.

The  results  showed  no  statistically  significant  corre-
lation  between  salivary  pH  and  buffer  capacity  and  the
Debris  Index  (Table  4).

The  results  showed  no  statistically  significant  corre-
lation  between  pH  level  and  the  Calculus  Index,  while
buffer  capacity  showed  a  significant  correlation  with  the
Calculus Index. The t-test revealed a statistically significant
difference between the two groups (p < 0.05) (Table 5).

The results  showed that there was no statistically  sig-
nificant correlation between pH level, buffer capacity, and
the Calculus Index (Table 6).
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Table 3. Oral hygiene status in patients with non-syndromic cleft lip and palate based on calculus index (CI),
debris index (DI), and OHI-S scores.

Variable
Calculus Index (CI) Debris Index (DI) OHI-S

f % f % f %

Good 19 90.48 2 9.52 3 14.29
Moderate 1 4.76 12 57.14 13 61.90

Bad 1 4.76 7 33.33 5 23.81
Note: OHI-S-Oral Hygiene Index Simplified.

Table 4. Correlation of pH and buffer capacity with debris index (DI).

Variable r t-test p-value Significance

pH 0.30 1.39 0.0902 NS
Buffers -0.14 -0.60 0.2769 NS

Note: t test- t test value; significance value p< 0.05, S*-Significant, NS-Non significant.

Table 5. Correlation of pH and buffer capacity with calculus index (CI).

Variable r t-test p-value Significance

pH -0.13 -0.58 0.2842 NS
Buffers -0.47 -2.34 0.0152 S*

Note: t test- t test value ; significance value p< 0.05, S*-Significant, NS-Non significant.

Table 6. Correlation of pH and buffer capacity with OHI-S.

Variable r t test p-value Significance

pH 0.18 0.78 0.2227 NS
Buffer -0.22 -0.97 0.1724 NS

Note: t test- t test value; significance value p<0.05, S-Significant, NS-Non Significant.

4. DISCUSSION
This study was conducted to evaluate the effect of sali-

vary pH and buffer capacity on calculus formation in fixed
orthodontic  treatment  patients  with  non-syndromic  CLP.
Previous studies have shown that patients with cleft lip and
palate experience gingivitis and periodontitis and generally
have poor  oral  hygiene [11].  Factors  contributing to  poor
oral health in patients with cleft lip and palate include str-
uctural  and  functional  defects  [25].  Scar  tissue  from  gap
closure  surgeries  and  orthodontic  treatment  can  hinder
optimal plaque control [11]. The prevalence and severity of
oral  diseases  in  CLP patients  are  higher  compared to  the
general  population  [26].  This  may  be  due  to  low  physical
ability, difficulty in brushing teeth, limited understanding of
the importance of oral health, difficulty in communicating
oral health needs, and fear of dental procedures [27].

The Oral Hygiene Index-Simplified (OHI-S) examination
is performed on six index teeth because this method is desi-
gned to provide a representative overview of a person's oral
hygiene efficiently. The six teeth selected represent the an-
terior  and  posterior  segments  of  the  oral  cavity,  as  they
include areas where debris and calculus commonly accumu-
late. This ensures that the assessment of oral hygiene en-

compasses different regions in the mouth in a quick, repre-
sentative, and meaningful manner [20, 22]. Although chil-
dren with  CLP generally  have poor  oral  hygiene [28],  the
results of this study showed that the level of oral hygiene
fell  into the moderate category.  These findings contradict
those of Zahid et al., who reported that the majority of CLP
patients -54.8% of  49 respondents-  had poor oral  hygiene
[9].

This study showed that the oral health level of respon-
dents  was  in  the  moderate  category,  as  indicated  by  the
OHI-S examination results (61.90%). Most participants had
a  good  Calculus  Index  (90.48%)  and  a  moderate  Debris
Index  (57.14%).  These  findings  may  be  attributed  to  the
important role of the dentist as a primary motivator during
each patient visit throughout active orthodontic treatment
in promoting oral health maintenance [29]. Additionally, the
patient's knowledge, motivation, awareness, and consistent
oral  hygiene  practices  also  contribute  to  these  outcomes
[30].

The pH of saliva typically ranges from 5 to 8. An alka-
line pH plays a role in the deposition of calcium phosphate,
thereby  increasing  plaque  mineralization,  as  reported  by
Wong  L  et  al.  [31]  Salivary  pH  in  patients  with  chronic
generalized periodontitis was found to be statistically signi-
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ficantly higher compared to that of individuals with healthy
gingiva.  Meanwhile,  a  study by Lages et  al.  reported that
the dental and periodontal health of patients with CLP was
comparable to that of the general population [32]. This fin-
ding contrasts with the study by Mutthineni, which proved
that the periodontal health of CLP patients was poor [11].

The results  of  this  study showed that  salivary  pH was
non  significantly  related  to  the  Calculus  Index  (CI)  and
Debris Index (DI). This finding is in line with the study by
Ramisetti et al., which also reported no significant relation-
ship between salivary pH and calculus formation, possibly
due to a small sample size [33].

Meanwhile,  buffer  capacity  has  a  significant  effect  on
the Calculus Index (CI) with p < 0.05. This finding is cons-
istent with the research by Wulandari, which showed that
buffer capacity affects calculus formation [34]. A high sali-
vary buffer capacity supports calculus formation by main-
taining the pH value above the critical level, thereby promo-
ting hydroxyapatite saturation in dental plaque. Buffer cap-
acity is closely related to salivary pH and plays an impor-
tant role in maintaining salivary pH stability [35].

In addition to salivary pH factors, calculus formation in
different  individuals  may  be  influenced  by  variations  in
salivary  flow  rates  across  various  regions  of  the  oral
cavity. Other components of saliva may also contribute to
calculus  deposition,  such  as  supersaturation  of  Calcium
(Ca2+) and phosphate (P3-) ions, protein content, and the
presence of certain organic acids [35, 36]. Another impor-
tant factor is viscosity; thicker saliva can facilitate the de-
position  of  calcium and  phosphorus  minerals,  leading  to
calculus formation. This study did not show a significant
relationship between salivary pH and calculus formation in
patients  with  non-syndromic  cleft  lip  and  palate,  which
may be attributed to the limited sample size.

The primary limitation of this study is the relatively small
sample size. Therefore, further research involving a larger
sample size is necessary to more accurately determine the
role  of  salivary  pH and  buffer  capacity  on  oral  hygiene  in
orthodontic patients with non-syndromic cleft lip and palate.

CONCLUSION
In conclusion,  this  study found a non-significant corre-

lation between salivary pH, buffer capacity, and oral hygiene
in orthodontic patients with non-syndromic CLP. However,
the buffer capacity of saliva showed a significant influence
on  calculus  formation  in  patients  undergoing  fixed  ortho-
dontic  treatment.  No  significant  association  was  observed
between  salivary  pH,  buffer  capacity,  and  oral  hygiene,
which  may  be  attributed  to  the  small  sample  size.

AUTHORS’ CONTRIBUTIONS
The authors confirm contribution to the paper as follows:

E.S.:  Study  concept,  writing  or  design;  C.N.M.:  Data
collection  and  writing;  E.S.,  A.L.,  C.N.M.:  Data  analysis,
writing or interpretation of results; A.L.: Conceptualization
and writing; I.A.E.: Methodology and writing; I.A.E., D.S.L.:
Data  curation  and  writing;  E.S.:  Writing  the  paper;  E.M.:
Writing-original draft preparation. All authors reviewed the
results and approved the final version of the manuscript.

LIST OF ABBREVIATIONS

DI = Debris Index
CI = Calculus Index
DCPD = Dicalcium Phosphate Dihydrate
OCP = Octacalcium Phosphate
OHI-S = Oral Hygiene Index Simplified
Ca2+ = Calcium
P3 = Phosphate

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

This  research has received ethical  approval  from the
Research  Ethical  Committee  of  Padjadjaran  University,
Indonesia  No.  531/UN6.KEP/EC/2023.

HUMAN AND ANIMAL RIGHTS
All research procedures followed were in accordance

with  the  ethical  standards  of  the  committee  responsible
for human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, as revised in 2013.

CONSENT FOR PUBLICATION
All subjects provided the signed informed consent after

an explanation of the study protocol.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS
The  data  supporting  the  findings  of  the  article  is

available  in  the  Zenodo  Repository  at
https://zenodo.org/records/15766175,  reference  number
157661175  (DOI:  10.5281/zenodo.15766175).

FUNDING
This  work  was  financially  supported  by  Academic

Leadership Grant (ALG) Unpad, Director of Research and
Community  Service  (DRPM)  Padjadjaran  University,
Indonesia  and  the  grant  number  is  1445/UN6.3.1/PT.
00/2024.

CONFLICT OF INTEREST
The authors declare no conflict of interest, financial or

otherwise.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES
Saleem K, Zaib T, Sun W, Fu S. Assessment of candidate genes[1]
and  genetic  heterogeneity  in  human  non  syndromic  orofacial
clefts specifically non syndromic cleft lip with or without palate.
Heliyon 2019; 5(12): e03019.
http://dx.doi.org/10.1016/j.heliyon.2019.e03019 PMID: 31886431
Howe  LJ,  Lee  MK,  Sharp  GC,  et  al.  Investigating  the  shared[2]
genetics of non-syndromic cleft lip/palate and facial morphology.
PLoS Genet 2018; 14(8): e1007501.
http://dx.doi.org/10.1371/journal.pgen.1007501 PMID: 30067744

https://zenodo.org/records/15766175
http://dx.doi.org/10.1016/j.heliyon.2019.e03019
http://www.ncbi.nlm.nih.gov/pubmed/31886431
http://dx.doi.org/10.1371/journal.pgen.1007501
http://www.ncbi.nlm.nih.gov/pubmed/30067744


6   The Open Dentistry Journal, 2025, Vol. 19 Sayuti et al.

Dixon MJ, Marazita ML, Beaty TH, Murray JC. Cleft lip and palate:[3]
Understanding  genetic  and  environmental  influences.  Nat  Rev
Genet 2011; 12(3): 167-78.
http://dx.doi.org/10.1038/nrg2933 PMID: 21331089
Salari  N,  Darvishi  N,  Heydari  M,  Bokaee  S,  Darvishi  F,[4]
Mohammadi  M.  Global  prevalence  of  cleft  palate,  cleft  lip  and
cleft palate and lip: A comprehensive systematic review and meta-
analysis. J Stomatol Oral Maxillofac Surg 2022; 123(2): 110-20.
http://dx.doi.org/10.1016/j.jormas.2021.05.008 PMID: 34033944
Vaiciunaite R, Mitalauskiene A, Vasiliauskas A. The relationship[5]
between congenital cleft lip and palate malformation, skeletal and
dental occlusal anomalies, and the influence of its treatment on
affected  patients’  oral  health-related  quality  of  life  (OHRQoL).
Stomatologija 2020; 22(4): 116-9.
PMID: 33847283
Leiva  Villagra  N,  Muñoz  Domon  M,  Véliz  Méndez  S.[6]
Comprehensive orthodontic treatment of adult patient with cleft
lip and palate. Case Rep Dent 2014; 2014
http://dx.doi.org/10.1155/2014/795342
Wu  Q,  Li  Z,  Zhang  Y,  Peng  X,  Zhou  X.  Dental  caries  and[7]
periodontitis  risk  factors  in  cleft  lip  and  palate  patients.  Front
Pediatr 2023; 10(January): 1092809.
http://dx.doi.org/10.3389/fped.2022.1092809 PMID: 36683789
Nair  L,  Singh  A,  Prasad  V,  Kumar  K.  Comparison  of  oral  and[8]
dental health status in patients with or without cleft lip and palate
deformities undergoing orthodontic treatment. J Cleft Lip Palate
Craniofac Anomal 2016; 3(2): 73-8.
http://dx.doi.org/10.4103/2348-2125.187508
Zahid M, Urooj A, Sheikh R, Majeed M, Izhar S. Oral hygiene and[9]
caries status of children with cleft lip and palate. Indian J Pharm
Sci 2020; 7(5): 447-51.
Ifadah  I,  Komara  I.  Gingivectomy  as  a  supportive  therapy  in[10]
orthodontic treatment of bilateral cleft lip and palate patient: A
case report. KnE Medicine 2022; 2022: 111-21.
http://dx.doi.org/10.18502/kme.v2i1.10842
Mutthineni  R,  Nutalapati  R,  Kasagani  S.  Comparison  of  oral[11]
hygiene  and periodontal  status  in  patients  with  clefts  of  palate
and patients with unilateral cleft lip, palate and alveolus. J Indian
Soc Periodontol 2010; 14(4): 236-40.
http://dx.doi.org/10.4103/0972-124X.76928 PMID: 21731249
Davies K, Lin YL, Callery P. Parents’ and children’s knowledge of[12]
oral health: A qualitative study of children with cleft palate. Int J
Paediatr Dent 2017; 27(4): 264-72.
http://dx.doi.org/10.1111/ipd.12258 PMID: 27532347
Silvyani  JT,  Setiawan  AS,  Putri  FM.  Early  childhood  caries[13]
prevalence among children with cleft lip and palate at padjadjaran
university dental hospital. Odonto : Dental J 2022; 9(2): 247.
http://dx.doi.org/10.30659/odj.9.2.247-257
Rocha MO, Oliveira DD, Costa FO, Pires LR, Diniz AR, Soares RV.[14]
Plaque index and gingival index during rapid maxillary expansion
of  patients  with  unilateral  cleft  lip  and  palate.  Dental  Press  J
Orthod 2017; 22(6): 43-8.
http://dx.doi.org/10.1590/2177-6709.22.6.043-048.oar  PMID:
29364378
Sethna GD. Assessment of Knowledge, Attitude and Practice with[15]
Regard  to  Periodontal  Health  Assessment  and  Plaque  Control
Measures  among  Dental  Graduates  in  Mumbai,  India-A
Descriptive  Cross-Sectional  Study.  Online  J  Dent  Oral  Health
2020; 3(3): 4-9.
http://dx.doi.org/10.33552/OJDOH.2020.03.000562
Hinrichs JE, Math VT. The role of dental calculus and other local[16]
predisposing factors. Carranza's Clinical Periodontology. Elsevier,
Saunders Elsevier 2012; pp. 217-31.
http://dx.doi.org/10.1016/B978-1-4377-0416-7.00022-6
Shetty  S.  Quantitative  evaluation  of  salivary  calcium,[17]
phosphorous,  protein  and  pH  in  health  and  diseased
Periodontium.  Annal  Essences  Dent  2010;  2(4):  21-4.
de Almeida PDV, Gregio AM, Machado MA, De Lima AA, Azevedo[18]
LR. Saliva composition and functions: A comprehensive review. J
contemp dent Pr 2008; 9(3): 72-80.

PMID: 18335122
Maheswari E, Kumar RP, Arumugham IM, Sakthi DS, Lakshmi T.[19]
Evaluation  of  salivary  flow  rate,  pH,  buffering  capacity,  total
calcium,  protein,  and  total  antioxidant  capacity  level  among
caries-free and caries-active children: A systematic review. J Adv
Pharm Educ Res 2017; 7(2)
Gigi  JK.  Dental  and  oral  hygiene  towards  caries  occurrence  in[20]
elementary school children in makassar. Home 2021; 20(1)
http://dx.doi.org/10.32382/mkg.v20i1.2180
Yandi  S,  Batura  I,  Mahata  E,  Anggraini  E.  Oral  hygiene  index-[21]
simplified  sebelum  dan  setelah  penyuluhan  menyikat  gigi
menggunakan  media  power  point  dan  media  flip  chart.
Padjadjaran  J  Dent  Res  Students  2020;  4(2):  141-5.
http://dx.doi.org/10.24198/pjdrs.v4i2.28882
Amira  S,  Fauziah  E,  Suharsini  M.  Occurrence  of  gingivitis  and[22]
oral  hygiene  in  individuals  with  down  syndrome.  Pesqui  Bras
Odontopediatria Clin Integr 2019; 19(1): 1-7.
http://dx.doi.org/10.4034/PBOCI.2019.191.145
Haryuni RF, Suharsini M, Budiardjo SB, Widyagarini A. Salivary[23]
flow  rate,  pH,  viscosity,  and  buffering  capacity  in  visually
impaired  children.  J  Int  Dent  Med  Res  2018;  11(1):  116-9.
Bechir F, Pacurar M, Tohati A, Bataga SM. Comparative study of[24]
salivary pH, buffer capacity, and flow in patients with and without
gastroesophageal reflux disease. Int J Environ Res Public Health
2021; 19(1): 201.
http://dx.doi.org/10.3390/ijerph19010201 PMID: 35010461
Machorowska-Pieniążek A, Morawiec T, Olek M, et al. Advantages[25]
of using toothpaste containing propolis and plant oils for gingivitis
prevention  and  oral  cavity  hygiene  in  cleft  lip/palate  patients.
Biomed Pharmacother 2021; 142: 111992.
http://dx.doi.org/10.1016/j.biopha.2021.111992 PMID: 34365060
Lindemann R, Zaschel-Grob D, Opp S, Lewis MA, Lewis C. Oral[26]
health  status  of  adults  from  a  California  regional  center  for
developmental disabilities. Spec Care Dentist 2001; 21(1): 9-14.
http://dx.doi.org/10.1111/j.1754-4505.2001.tb00217.x  PMID:
11795453
Nagappan N, John J. Periodontal status among patients with cleft[27]
lip  (CL),  Cleft  Palate  (CP)  and  Cleft  Lip,  Alveolus  and  Palate
(CLAP) In Chennai, India. A comparative study. J Clin Diagn Res
2015; 9(3): ZC53-5.
http://dx.doi.org/10.7860/JCDR/2015/11208.5723  PMID:
25954706
Chopra A, Lakhanpal M, Rao N, Gupta N, Vashisth S. Oral health[28]
in 4-6 years children with cleft lip/palate: A case control study. N
Am J Med Sci 2014; 6(6): 27.
http://dx.doi.org/10.4103/1947-2714.134371 PMID: 25006561
Halim  H.  The  relationship  between  orthodontic  treatment  and[29]
periodontal health. Asian J Pharm Clin Res 2020; 13(6): 31-4.
http://dx.doi.org/10.22159/ajpcr.2020.v13i6.37405
Alhaija ESA, Al-Saif EM, Taani DQ. Periodontal health knowledge[30]
and awareness among subjects with fixed orthodontic appliance.
Dental Press J Orthod 2018; 23(5): 40.e1-9.
http://dx.doi.org/10.1590/2177-6709.23.5.40.e1-9.onl  PMID:
30427500
Wong L, Sissons CH, Pearce EIF, Cutress TW. Calcium phosphate[31]
deposition in human dental plaque microcosm biofilms induced by
a  ureolytic  pH-rise  procedure.  Arch  Oral  Biol  2002;  47(11):
779-90.
http://dx.doi.org/10.1016/S0003-9969(02)00114-0  PMID:
12446185
Pinto ECH, Pinto EG, Soares S, Oliveira TM, Fraga ALP, Almeida[32]
JM. A critical review of dental caries in individuals with cleft lip.
Dent 2013; 4(4): 272-5.
http://dx.doi.org/10.5005/jp-journals-10015-1244
Ramisetti A, Babu R, Kotha K. Influence of salivary pH and Urea[33]
level on calculus formation: A clinical study. Caribb J Sci Technol
2014; 2(01): 503-8.
Wulandari P, Lestari F. Salivary pH and Buffer Capacity related to[34]
calculus formation of patients at periodontics installation in USU
Dental Hospital. Dentika Dent J 2014; 18(2): 116-9.

http://dx.doi.org/10.1038/nrg2933
http://www.ncbi.nlm.nih.gov/pubmed/21331089
http://dx.doi.org/10.1016/j.jormas.2021.05.008
http://www.ncbi.nlm.nih.gov/pubmed/34033944
http://www.ncbi.nlm.nih.gov/pubmed/33847283
http://dx.doi.org/10.1155/2014/795342
http://dx.doi.org/10.3389/fped.2022.1092809
http://www.ncbi.nlm.nih.gov/pubmed/36683789
http://dx.doi.org/10.4103/2348-2125.187508
http://dx.doi.org/10.18502/kme.v2i1.10842
http://dx.doi.org/10.4103/0972-124X.76928
http://www.ncbi.nlm.nih.gov/pubmed/21731249
http://dx.doi.org/10.1111/ipd.12258
http://www.ncbi.nlm.nih.gov/pubmed/27532347
http://dx.doi.org/10.30659/odj.9.2.247-257
http://dx.doi.org/10.1590/2177-6709.22.6.043-048.oar
http://www.ncbi.nlm.nih.gov/pubmed/29364378
http://dx.doi.org/10.33552/OJDOH.2020.03.000562
http://dx.doi.org/10.1016/B978-1-4377-0416-7.00022-6
http://www.ncbi.nlm.nih.gov/pubmed/18335122
http://dx.doi.org/10.32382/mkg.v20i1.2180
http://dx.doi.org/10.24198/pjdrs.v4i2.28882
http://dx.doi.org/10.4034/PBOCI.2019.191.145
http://dx.doi.org/10.3390/ijerph19010201
http://www.ncbi.nlm.nih.gov/pubmed/35010461
http://dx.doi.org/10.1016/j.biopha.2021.111992
http://www.ncbi.nlm.nih.gov/pubmed/34365060
http://dx.doi.org/10.1111/j.1754-4505.2001.tb00217.x
http://www.ncbi.nlm.nih.gov/pubmed/11795453
http://dx.doi.org/10.7860/JCDR/2015/11208.5723
http://www.ncbi.nlm.nih.gov/pubmed/25954706
http://dx.doi.org/10.4103/1947-2714.134371
http://www.ncbi.nlm.nih.gov/pubmed/25006561
http://dx.doi.org/10.22159/ajpcr.2020.v13i6.37405
http://dx.doi.org/10.1590/2177-6709.23.5.40.e1-9.onl
http://www.ncbi.nlm.nih.gov/pubmed/30427500
http://dx.doi.org/10.1016/S0003-9969(02)00114-0
http://www.ncbi.nlm.nih.gov/pubmed/12446185
http://dx.doi.org/10.5005/jp-journals-10015-1244


Correlation between Salivary pH, Buffer Capacity, and Oral Hygiene in Orthodontic Patients 7

http://dx.doi.org/10.32734/dentika.v18i2.2014
Naveen S, Asha ML, Shubha G, Bajoria AA, Jose AA. Salivary flow[35]
rate,  pH  and  buffering  capacity  in  pregnant  and  non  pregnant
women: A comparative study. J Med Res 2014; 2014: 1-7.

http://dx.doi.org/10.5171/2014.506946
Gupta  S,  Bhat  KM,  Kumar  MSA.  Influence  of  oral  hygiene[36]
measures,  salivary  pH  and  urea  level  on  calculus  formation–A
clinical study. J Indian Dent Assoc 2011; 5(5): 588.

http://dx.doi.org/10.32734/dentika.v18i2.2014
http://dx.doi.org/10.5171/2014.506946

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. METHOD
	2.1. Study Design and Type of Study
	2.2. Sample Size
	2.3. Selection Criteria
	2.4. Ethics Approval
	2.5. Data Collection Methods
	2.6. Statistical Method

	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


