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ABSTRACT:

Introduction: Oral disease is a major health concern which is highly prevalent in low socioeconomic
sectors and developing countries. In depth knowledge of importance of oral hygiene and its effect on
overall systemic health has become the need of hour. This study focuses on need of dental awareness
and its correlation with treatment needs.

Objectives: 1.To evaluate the impact of socio-demographic variables on periodontal treatment needs.
2. To evaluate the impact of socio-economic status on periodontal treatment needs. 3. To evaluate the
impact of oral health behavioral factors on periodontal treatment needs. 4. To evaluate the correlation
of with periodontal risk assessment model with treatment needs.

Methods: The cross-sectional study was carried out on the patients from out patient department ITS
Dental college Greater Noida with an informed consent. 300 Subjects were evaluated for a period of
9 months based on AAP classification 2017. A Questionnaire was distributed to evaluate the dental
awareness amongst the patients. The modified Kuppuswamy’s index is used to measure the socio
economic scale in urban and rural areas. Parameters such as calculus index, pocket probing depth,
cpitn index were evaluated and compared with kuppuswamys index. ANOVA, Chi-Square test,
Fischers Exact test is used to compare the demographic variables and oral health behaviour.

Results: Results have shown that income occupation and education has a high impact on oral health
and its treatment needs. A significantly better Oral hygiene was seen to be in individuals with higher
income and good socioeconomic background.

Conclusions: The study clearly highlights the fact that lack of awareness and knowledge of periodontal
problems and their associated effect on overall health has a direct correlation with negligence of
patients towards periodontal treatment.

1. Introduction

living conditions and race, lack of government funding
and policies to provide sufficient oral health care

Oral health is an aperture to overall health problems.
Individual care and perception of oral health has a vital
role in periodontium as well as systemic health. Socio-
demographic and socio-economic sectors has become a
risk factor for periodontal disease. Periodontal disease
is a multifactorial disease affecting supporting tissues
of teeth with a high prevalence in the world especially
the developing countries.! Factors like income,
occupation, education, unemployment, social class,
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workers are important basic parameters that limit the
implementation of proper oral hygiene practices in
these countries.! This has been documented by the
WHO which has had a substantial influence on global
public health. The FDI (World Dental Federations
General Assembly) also strongly supports oral health
education promotion.tIn India 90% to 95% increased
prevalence of the periodontal disease is seen in different
population groups classified as rural, semi-urban, urban
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and metropolitan.? Studies revealed that rural
populations mostly use traditional therapy when they
suffer from dental problems rather than pursuing
professional treatment (Diouf et al.).? Borrell et al.
conducted a study with the North American population
and found that socioeconomic conditions influence the
prevalence of periodontitis among elderly people.®
There are studies that reveal that inequality among
ethnic groups and difficulties which are faced by non-
white individuals in pursuing dental care facilities.3*
Illiteracy prevailing in these developing countries
affects the individual in all areas of their life. In most of
the developing countries, undereducated people are
likely to have more unhealthy practices like tobacco
chewing, improper tooth brushing, use of traditional
items to maintain oral hygiene such as charcoal,
‘datoon’ (twigs of the 'neem' plant), and salt. Oral health
education is necessary to be provided in schools and
dental setups situated in different parts of these

| Patients to be assessed, =500 |

Excluded: n=300
Patients enrolled for the study= 300

1. Subjects under the sge of 20years n= 48

2. Fatients with conditions like Disbetes mellitus,

G leted in 8 month:
ome fn & monin= ‘ hypertension, atherosclerosis and other  systemic

diseases known to affect periodontal status, n= 71
Parameters:
3. Pregnant and Lactsting Wamen, n= 192
Caloulus index

Mean Probing depth
Bleeding index periodontzl therapy in past & months, n=52
CPITH

Medified Kuppuswamy scale past 3 months, n= 41

6. Subjects with any known/diagnosed form of

Statistical analysis: Ancva test | immunosuppressive diseases, n=34

in each arch, n=35

4. Patients whao have receivad any surgical or non-surgical

5. Patients wha have received any antimicrobial therapy in

7. Subjects with lzss than 14 teeth andior less than 7 testh

| Modified Huppuswamys Scale

Calculus index .
respectively.

Mezan 20,80 +18.73, 22.90 +18.66,43.54 £18.57 and 4£.00 £21.72 in
Upper. Upper middle. Lower middle and Lower categories

2580 £17.41, 27.74 £ 20.68, 51832 18.70, 47.17222.81in

Bleeding index Upper, Upper middle, Lower middle and Lower categories
respectively.
Mean Probing

depth

CFITHN index

210+ 0,57, 2,82 £1.22, 4.48 £1.17 and 4,50z 1.22 in Upper,
Upper middle, Lower middle and Lower categories respectively.

The results showed majority of patients of Upper class required
TH1 and THZ (50%) and none of the patients was indicated for
complex pericdontal treatment procedures g TN3.Wherein in
Upper middls class majority of patients [73.3%) required THN2.

developing countries to maintain the expectancy of life
and combat periodontal disease.®
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The modified Kuppuswamy scale (1976) is commonly
used to measure socioeconomic status (SES) in urban
and rural areas. The scoring criteria include the
education and occupation of the Family Head along
with income per month of the family. These scales help
in research to find out the socio-economic status of a
population. Socio-demographic variables such as
gender, age, and nationality of the study population
were also considered to be of interest in periodontal
treatment needs. Various epidemiological
investigations have been a precursor to investigating the
role of factors other than Dental Plaque to be modifying
the periodontal disease process and thereby affecting
the treatment needs of particular subsets of the
population.

This study aims to evaluate the impact of socio-
demographic and oral health behavioural factors on
periodontal treatment needs.

2.  Materials and Methods

Description of Participants

The cross- sectional study included a total of 300 subjects
of both genders reporting to outpatient department of ITS
Dental College Greater Noida, to evaluate the impact of
socio-demographic, socio-economic and oral health
behavioral factors on periodontal treatment needs. The
study was duly approved by Institutional Ethics
Committee Reference No. IEC/PERIO/11/20.

Data Collection

300 Systemically healthy individuals aged between 20-
75 years based on W.H.O criteria of age groups with
permanent dentition with no missing teeth excluding
third molars willing to give informed consent were
incorporated in the study. Patients were included and
grouped based on AAP classification 2017.% Patients
with conditions like Diabetes mellitus, hypertension,
atherosclerosis and other systemic diseases and
immunosuppressive diseases known to affect periodontal
status, Pregnant and Lactating Women or those who have
received any surgical or non-surgical periodontal therapy
or antimicrobial therapy in past 6 months were excluded
from the study. (Flowchart 1)
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Flowchart 1: STROBE chart of study design

QUESTIONNAIRE
(Standardized and Validated)

Q1. How frequently do you visit a dentist?

1) Once every year
2) Twice every year
3) Every month

4) Never

Q2. Do you think yeou should regularly visit a dentist?

1) Yes
2) No

Q3. Reasons why you avoid regular visits to dentist?

1) Money issues
2) Time constraint
3) You feel it is not necessary

Q4. Common reasons for your visit to dentist?

1) Pain

2) Regular check up
3) Cleaning

4) Denture/Prosthesis
5) Any other

Q5. What do you use o clean teeth?

1) Toothbrush and tooth paste
2) Neem stick

3) Finger only

4) Just rinse with water

5) Any other

Q6. How many times do you brush?

1) Once daily
2) Twice daily
3) Never

Q7. Any other cleaning aid used by you?

1) Yes
2) No

If yes which cleaning aid? ...

Clinical Assessment

The subjects eligible to participate in the study according
to inclusion criteria were thoroughly examined clinically
and a detailed case history was recorded individually.
The Clinical parameters assessed for each patient were:
Gingival Bleeding Index(Ainamo and Bay 1975)(Fig 1),
Calculus Surface Index by (Ramfjord 1961), Pocket
Probing Depth, CPITN - Community Periodontal Index
of Treatment needs (Ainamo J. Barmes , Beagrie G,
Cutress T, Martin J, Sardo Infirri J. 1982) (Fig 2), Deans
Flourosis Index (Trendly H dean 1942), Modified
Kuppuswamy scale (Kuppuswamy in 1976), Periodontal
Risk Assessment Model (Lang and Tonnetti 2003). Each
patient was required to fill the questionnaire. (Fig 3)

The subjects eligible to participate in the study according
to inclusion criteria were thoroughly examined clinically
and a detailed case history was recorded individually.
The Clinical parameters assessed for each patient were:
Gingival Bleeding Index(Ainamo and Bay 1975)(Fig 1),
Calculus Surface Index by (Ramfjord 1961), Pocket
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Probing Depth, CPITN - Community Periodontal Index

Q8. Do you use any interdental cleaning aids?

1) Yes
2) No

If yes which interdental cleaning aid?........................
Behavioural Habit

Q5. Do you use any form of tobacco? Yes/No

If yes, which form

Cigarette/Bidi/Hookah
Pan masala with tobacco
Khaini

Gutkha

How many times inaday?.....................

How long you have beenusing?......................

Q10. Do you consume Alcohol? Yes/No

of Treatment needs (Ainamo J. Barmes , Beagrie G,
Cutress T, Martin J, Sardo Infirri J. 1982) (Fig 2), Deans
Flourosis Index (Trendly H dean 1942), Modified
Kuppuswamy scale (Kuppuswamy in 1976), Periodontal
Risk Assessment Model (Lang and Tonnetti 2003). Each
patient was required to fill the questionnaire. (Fig 3)

Statistical tests to be used - ANOVA, Chi -Square test,
Fischers Exact test , multifactorial logistic regression
analysis. The Chi-square test, Fisher’s Exact Test, and an
analysis of variance (ANOVA) test for comparisons of
demographic variables and oral health behaviour
between the groups. The effect of socio-demographic
variables and oral health behaviour on the periodontal
treatment need will be assessed by using multifactorial
logistic regression analysis.
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Fig 1 A picture of 20years Female patient depicting
Bleeding on Probing

Fig 2 CPITN probe marking >8.5mm depicting
presence of Sub-gingival Calculus.

3. Results

A cross- sectional study was done in 300 patients
reporting to outpatient department of ITS Dental College
Greater Noida, to evaluate the impact of socio-
demographic, socio-economic and oral health behavioral
factors on periodontal treatment needs. The study
included 188 (62.7%) males and 112(37.3%) females
with the mean age being 36.32 +9.62. As per
kuppuswamy’s index 3.3% belonged to the upper group,
48.7% belonged to upper middle group, 46% belonged
to lower middle, 2% belonged to lower group and none
of the patients fallen into the category of upper lower. So,
this category was omitted in presentation of the results.
The data collected was statistically interpreted and
showed no statistical difference in the distribution of
demographic data when compared with different groups
of kuppuswamy’s index. (Tablel)
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Table 1: Demographic Distribution of the participants

Kuppuswamys Index (n=2) p value
Demographics Upper Lower
UPPer | ptigdle | Middle | -O"°T
9
WESY || g (48.7%) | 138 (46.0%) ElZ0
e ears)
Age (Years) 37.40¢ 36.42% 36.05% | oo ceo| o027
Mean + SD 10.06 10.04 9.33

Male
6 (60.0%) | 96 (65.8%) | 80 (58.0%) | 6 (100.0%)
Gender
0.134

Female
4(40.0%) | 50 (34.2%) | 58 (42.0%) | 0 (0.0%)

The results exhibited that the mean calculus index scores
was 20.80 £16.73, 22.99 +18.66,43.54 +£18.57 and 44.00
+21.73 in Upper, Upper middle, Lower middle and
Lower categories respectively. Calculus scores were
statistically higher in Lower and Lower middle groups as
compared to Upper and Upper middle groups. (p =
<0.001) (Table 2) .

The bleeding index scores depicted the mean values as
25.80 £17.41, 27.74 + 20.66, 51.63+ 18.79, 47.17+
22.81 in Upper, Upper middle, Lower middle and Lower
categories respectively. The percentage of bleeding
scores were significantly higher in Lower middle group
when compared to Upper middle group. (p = <0.001).
(Table 2)

Dean Flourosis index showed there was no significant
difference between the various groups in terms of
distribution of the Index group when compared with
Kuppuswamy’s groups. (32 = 5.215, p = 0.720). (Table
2)

Table 2: Comparison of Kuppuswamy’s index with
Bleeding, Calculus and Dean’s Fluorosis index

Kuppuswamys Index (n=2%)
Parameters
Upper Lower
Upper Middle Middle L || A
Bleeding (%) +
ng (%) 258041741 | 27.74 + 20,66 | 516351870 | A117*
Mean = SD 2281
<0.001
14.00
Calculus (%) 20.80+16.73 | 22.99 +18.66 | 43.54 +18.57
+21.73
Absent | 5(50.00%) | 72(49.3%) | 62(44.9%) | 2(33.3%)
Mild 2(200%) | 50(34.2%) | 43 (31.2%) | 3(50.0%)
b 0.720
Flourosis M°‘;e“l 3(300%) | 23(158%) | 30(21.7%) | 1(16.7%)
Severe 0 (0.0%) 1(0.7%) 3 (2.2%) 0 (0.0%)

The Mean Pocket Probing Depth was 2.10+ 0.57, 2.82 +
1.32,4.48 +1.17 and 4.50+ 1.22 in Upper, Upper middle,
Lower middle and Lower categories respectively. Mean
Probing scores were statistically higher in Lower and
Lower middle group when compared to Upper and
Upper middle groups. (p = <0.001). (Table 3)
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Table 3: Comparison of Kuppuswamy’s index with
Probing depth

Kuppuswamys Index
Mean Probing
Depth (mm) Upper | Lower
Upper | rriddle | Middle | OWer | Pvalue
. 210: | 282+ | 448 | 4.50:
Lo 0.57 132 | s147 | 122 | 0O

CPITN index: The results showed majority of patients of
Upper class required TN1 and TN2 (50%) and none of
the patients was indicated for complex periodontal
treatment procedures i.e TN3.Wherein in Upper middle
class majority of patients (73.3%) required TN2. (Table
4)

Table 4: Comparison of Kuppuswamy’s index with

CPITN index
Kuppuswamys Index
CPITN Upper h‘iﬂ’:j‘; ;‘i’:;; Lower | P Value
TNI (50.?]%) (152.f%) 2 (1.4%) | 0 (0.0%)
™ | oot | o | i | sl | <0001
TN3 0 (0.0%) (111.2%) (47?2%) (66_47%)

In Lower middle class and Lower class only 2% and 0%
patients respectively required TN1 whereas for majority
of patients TN2 and TN3 was indicated. The need for
TN3 was significantly higher in Lower class group when
compared to the Upper class group (p = <0.001). (Table
5)

Table 5: Comparison of PRA model with CPITN and

Kuppuswamy’s index

PRA Model
Index
Low Risk Moderate Risk High Risk P Value
Upper 3(11.5%) 5(3.2%) 2 (1.7%)
Upper Middle 14 (53.8%) | 82 (52.2%) | 49 (42.2%)
0.124
Lower Middle 9 (34.6%) 67 (42.7%) | 62 (53.4%)
Lower 0 (0.0%) 3(1.9%) 3 (2.6%)
TN1 12 (46.2%) 11 (7.0%) 6 (5.2%)
CPITN TNZ 8 (30.8%) S 57 (49.1%) <0.001
(75.2%)
TN3 6 (23.1%) 28 (17.8%) | 53 (45.7%)
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4, Discussion

Periodontitis is a multifactorial disease and retention of
calcified dental plaque on hard surfaces of the teeth
commonly known as dental calculus is a contributing
factor to this disease. Gingival bleeding is a sign of
inflammation and undergoing periodontal disease. The
local cause of inflammation is the build-up plaque
causing frequent micro-ulcerations in the epithelium that
lines the soft-tissue wall of a periodontal pocket. The
pathologic consortium behind the disease is group of red
complex bacteria (P.gingivalis, T.denticola and
T.forsythia) which creates a chronic polymicrobial
challenge to the local host tissues triggering the
progression of soft and hard tissue destruction which
defines periodontitis. In the present study the mean
calculus index scores was found to be highest in Lower
middle group when compared to Upper and Upper
middle groups and mean bleeding index scores which
remains highest in Lower middle group compared to the
Upper middle group. The mean probing scores were also
significantly higher in Lower and Lower middle group
when compared to Upper and Upper middle groups.

CPITN index was invented for rapid and practical
assessment of various periodontal treatment needs.
CPITN probe helps in easy detection of sub-gingival
calculus which helps in diagnosis and assessment of the
periodontal therapy. Our study results showed majority
of patients in Upper class required limited treatment
needs (TN1 and TN2) and none of the patients were
indicated for complex treatment procedures wherein a
significantly higher number of Lower and Lower middle
group individuals showed requirement of complex
periodontal surgical procedures (TN3).

The possible cause for higher deposits in lower middle
group population may be attributed as due to deprivation
from professional dental care facilities, rate of illiteracy
as well as income inequality in lower socio-economic
status group and use of traditional methods for cleaning
of teeth which has lead to increase in local risk factors of
periodontal disease.

This evidence followed similar outcomes previously
reported in the scientific literature that showed that
periodontal disease are potentially associated with
socioeconomic factors by Almerich-Silla, Almifiana-
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Pastor, Bellot-Arcis & Montiel-Company, 2017,
Doddamani AS et al (2010), Addy M et al (1990) ,
Qureish Taani Dafi S (1996) , Sogi G.M et al
(2002).Similar studies by Goes et al 2012 and Barros et
al 2007 also reflected low coverage of oral health due to
income inequality as well as educational status of rural
population in underdeveloped countries.?4252627.28 The
results of our study goes in accordance to the studies
done by Chandra Shekar et al (2011), Almerich et al
(2017) where there is a significantly higher percentage of
lower class people affected than the upper with higher
scores of bleeding indices. This manifests poor oral
hygiene maintenance and lack of awareness in lower
socioeconomic group of people.?®

On contrary, Persson et al (2004) observed higher levels
of bleeding on probing cannot be the predictor of disease
progression in lower socioeconomic group of people.*®

The study results commensurates with similar studies
done by Grover et al (2015), Singh et al(2005), Gupta et
al. and Diouf et al (2013) where it is reflected that there
was not much need of TN1 in Upper socioeconomic
groups and more need of TN2 /TN3 in rural population
when compared to the other groups. 2343

Questionnaire based studies have always been useful in
determining the importance given to oral health care by
individuals and their level of knowledge. A total number
of 10 questions were included in the present study to
evaluate the self-reported cases.

Our study showed a maximum number of participants
67.3% had visited dentist once a year and only about 28%
of participants who visits dentist twice a year. A larger
group of population 43.7% avoided visit to dentist due to
monetary issues and 54.3% of population neglected due
to time constraint. As it is already seen that about 46% of
participants belonged to Lower middle group in our
study. Our study showed about 70% of people brushing
twice daily and about 29% of people brushing once daily.
As about 48.7% of people belonged to the upper group
in our study.(Table 6) This clearly indicates the lack of
awareness and limited resources in the population group.
This evidently reflects that rural population are deprived
of oral health care facilities due to lack of professional
heath care in remote areas, lack of transportation, low
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level dental education and low level income. Smoking is
a known risk factor of periodontal disease. Our study
showed a majority group of participants 81.2% used
Cigarette/Bidi. The possible cause may be due to lack of
knowledge regarding the harmful chemicals in these
products, low income and stress which leads to
dependency in these products. These carcinogens can
cause harmful effects to the systemic health as well as to
the periodontium due to which there could be down
regulation of tissue response system effecting the
fibroblast function, migration of neutrophils suppressing
the oxidative respiratory bursts initiating the
inflammatory response.*4546

This study also has some limitations which should be
acknowledged. As the present study was cross-sectional
in nature the results of the study cannot be generalized
with other geographic areas, as there are differences in
health and hygiene practices, culture, lifestyle and
income variability. So, a longitudinal study will give
much more strength and evidence with a larger sample
size. As it was a questionnaire based study, there must be
bias in the results with regard to self-perception of oral
health and habits.

Questionnaire Mean £ SD || Median (IQR) || Min-Max || Frequency (%)
Q1. How Frequently Do You Visit A
Dentist

Once 202 (67 3%)

Twice 84 (28.0%)

Every Month 6 (2.0%)

Never 8(27%)

Q2. Do You Think You Should

o
Regularly Visit A Dentist (Yes) 168 (56.0%)

Q3. Reasons Why You Avoid
Regular Visits To Dentist

Money Issues 131 (43 7%)
Time Constraint 163 (54.3%)
Not Necessary 6 (2.0%)
Q4. Common Reasons For Your Visit
To Dentist
Pain 37 (12.3%)
Regular Check Up 204 (68.0%)
Cleaning 51 (17.0%)
Denture Prosthesis 0(0.0%)
Others. 8 (2.7%)
Q5. What Do You Use To Clean
Teeth
Toothbrush+Toothpaste 277 (92.3%)
Neem Stick 18 (6.0%)
Finger Only 0(0.0%)
Rinse With Water 1(0.3%)
Any Other 4(1.3%)
Q6. How Many Times Do You Brush
Once 87 (29.0%)
Twice 210 (70.0%)
Never 3 (1.0%)
Q7. Any Other Cleaning Aid Used By 254 (84.7%)
You (Yes)
Q8. Do You Use Any Interdental
Cleaning Aids (Yes) 93 (31.0%)
Q9. Do You Use Any Form Of "
Tobacco (Yes) 112 (37.3%)
Q9a. If Yes On Q9. Any Form of
Tobacco is Used
Cigarette/Bidi 91 (81.2%)
Paan/Gutkha/Khaini 21 (18.8%)

Qsb. If Yes On Q9. How Many Times
In A Day Is It Used

Q9c. If Yes On Q9. How Long Has
Tobacco Been Used (in Years)

Q10. Do You Consume Alcohol (Yes) 118 (39.3%)

2.54 £0.79 || 2.00 (2.00-3.00) || 2.00 - 6.00

10.39 +3.38 || 10.00 (8.00-12.00) || 3.00 - 20.00

Table 6: Distribution of participants according to
various responses for questions asked on oral hygiene
practices and oral health information
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Conclusion

This study has emphasized on importance of
socioeconomic and sociodemographic factors on
periodontal treatment needs. The findings of the present
study showed oral hygiene habits and level of dental
education is inadequate in our society. Programmes on
oral hygiene and preventive care, dental camps, mobile
dental clinic in rural areas can help in improving the
current status and guide the patients regarding beneficial
effects of professional treatment care. There is a need to
design and develop health care strategies to improve oral,
systemic, social as well as environmental conditions.

Clinical Significance

This study enlightens the importance of oral hygiene
awareness and education among all individuals keeping
in mind the different sociodemographic, socioeconomic
and oral behavioural habits. It is important to understand
that different individuals in a population and divided on
the basis of these factors and hence have different
treatment needs based on the based on the periodontal
problems. Also, all subjects have different accessibility
and beliefs to both oral hygiene practices and treatments.
Therefore, education of these is of utmost importance
and should be delivered by clinicians in the best possible
way keeping in mind the needs and understanding of
individuals belonging to different groups of the society.

References

1. Dental services and needs in developing countries.
International dental journal. 1998 Jun;48(S3):239-
47

2. Grover HS, Bhardwaj A, Yadav N. Assessment of
oral health status and periodontal treatment needs
among rural, semi-urban, urban, and metropolitan
population of Gurgaon District, Haryana State.
Journal of Indian Society of Periodontology. 2016
Mar;20(2):195.

3. Dalazen CE, De Carli AD, Bomfim RA, Dos Santos
ML. Contextual and individual factors influencing
periodontal treatment needs by elderly Brazilians: a
multilevel analysis. PloS one. 2016 Jun
1;11(6):e0156231.

4. Ghosh-Dastidar R, Gillam DG, Islam SS. Socio-
Demographic and Oral Health Related Risk Factors
for Periodontal Disease in Inner North East London

189

10.

11.

12.

13.

14.

(INEL) Adults: A Secondary Analysis of the INEL
Data. Int J Dent Oral Health. 2016 Aug 29.
Gharpure AS, Bhange PD, Gharpure AS. Evaluation
of oral hygiene practices in an urban Indian
population. J Indian Dent Assoc. 2016;10(11):10-4.
Wani RT. Socioeconomic status scales-modified
Kuppuswamy and Udai Pareekh's scale updated for
2019. Journal of family medicine and primary care.
2019 Jun;8(6):1846.

Klinge B, Norlund A. A socio-economic perspective
on periodontal diseases: a systematic review.
Journal of clinical periodontology. 2005
Oct;32:314-25.

Al-Abdaly MM, AlQahtani HS, Al-Qahtani SS. The
Impact of Age and Gender on Severity and Types of
Periodontal Diseases among Patients from Two
Regions in Saudi Arabia. Open Journal of
Stomatology. 2019 Mar 12;9(03):39.

Hakeem FF, Sabbah W. Is there socioeconomic
inequality in periodontal disease among adults with
optimal behaviors? Acta Odontologica
Scandinavica. 2019 Jul 4;77(5):400-7.

Gijwani D, Singh S, Batra M, Garg Y, Sharma A.
Impact of sociodemographic factors on oral health
among 35-to 44-year-old adults of Sri Ganganagar
City. Journal of Indian Association of Public Health
Dentistry. 2020 Apr 1;18(2):156.

Ramirez JC, Lopera NS, Loépez AP, Agudelo-
Suéarez AA, Botero JE. Periodontal disease and its
relationship with clinical and sociodemographic
variables in adult patients treated in a
service/teaching institution. Revista odontoldgica
mexicana. 2017 Jul 15;21(3):165-72.

Almabadi ES, Bauman A, Akhter R, Gugusheff J,
Van Buskirk J, Sankey M, Palmer JE, Kavanagh DJ,
Seymour GJ, Cullinan MP, Eberhard J. The Effect
of a Personalized Oral Health Education Program on
Periodontal Health in an At-Risk Population: A
Randomized Controlled Trial. International Journal
of Environmental Research and Public Health. 2021
Jan;18(2):846.

Palomo JM, Palomo L. Periodontal diseases and
quality of life. Biomed J Sci Tech Res. 2017;1:10-2.
38

Lee JH, Lee JS, Choi JK, Kweon HI, Kim YT, Choi
SH. National dental policies and socio-demographic
factors affecting changes in the incidence of


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org
JCHR (2025) 15(4), 183-191 | ISSN:2251-6727

15.

16.

17.

18.

19.

20.

21.

22.

190

periodontal treatments in Korean: a nationwide
populationbased retrospective cohort study from
2002-2013. BMC Oral Health. 2016 Dec;16(1):1-9.
Gaio E, Franco A, Herval AM, Rodrigues RP, de
Macedo Bernardino I, Paranhos LR, Rigo L.
Multivariate analysis of periodontal disease and
associated risk factors in a population of south
Brazil. Acta Scientiarum. Health Sciences. 2019 Jul
4;41:e45019-.

Bashirian S, Seyedzadeh-Sabounchi S, Shirahmadi
S, Soltanian AR, Karimi-Shahanjarini A,
Vahdatinia F. Socio-demographic determinants as
predictors of oral hygiene status and gingivitis in
schoolchildren aged 7-12 years old: A cross-
sectional study. PloS one. 2018 Dec
14;13(12):e0208886.

Tsitaishvili L, Kalandadze M, Margvelashvili V.
Periodontal Diseases among the Adult Population of
Georgia and the Impact of Socio-behavioral Factors
on Their Prevalence. Iranian journal of public
health. 2015 Feb;44(2):194.

Markkanen H, Rajala M, Lammi S, Karinpaa A,
Heinonen OP. The need for periodontal treatment in
relation to socioeconomic status and health
behavior. Journal of periodontology. 1980
Jul;51(7):408-12.

Khader Y, Alhabashneh R, Alhersh F. Development
and validation of a self-reported periodontal disease
measure among Jordanians. International dental
journal. 2015 Aug 1;65(4):203-10.

Almabadi ES, Bauman A, Akhter R, Gugusheff J,
Van Buskirk J, Sankey M, Palmer JE, Kavanagh DJ,
Seymour GJ, Cullinan MP, Eberhard J. The Effect
of a Personalized Oral Health Education Program on
Periodontal Health in an At-Risk Population: A
Randomized Controlled Trial. International Journal
of Environmental Research and Public Health. 2021
Jan;18(2):846.

Silva JV, Oliveira AG. Individual and contextual
factors associated to the self-perception of oral
health in Brazilian adults. Revista de saude publica.
2018 Apr 9;52:29.

Wandera M, Engebretsen IM, Okullo I, Tumwine
JK, Astram AN. Socio-demographic factors related
to periodontal status and tooth loss of pregnant
women in Mbale district, Uganda. BMC Oral
Health. 2009 Dec;9(1):1-1.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wright CD, McNeil DW, Edwards CB, Crout RJ,
Neiswanger K, Shaffer JR, Marazita ML.
Periodontal status and quality of life: impact of fear
of pain and dental fear. Pain Research and
Management. 2017 Oct;2017.

Doddamani AS, Prashanth VK , Abbayya K, Yunus
GY, Konakeri V, Ridhima. Oral Hygiene Status
among School Going Children belonging to
Different Socio-economic Status of Belgaum City
Aged 12 To 15 Years. JIDA 2010; 4: No. 12.

Addy M, Dummer PHH, Hunter AL, Kingdom A,
Shaw W. The effect of brushing frequency, tooth
brushing, sex and social class on the incidence of
plaque, gingivitis and pocketing in adolescents.
Community Dent Health 1990; 7: 237-47

Dafi S. Quteish Taani. Dental health of 13-14-year-
old Jordanian school children and its relationship
with socio-economic status. International Journal of
Paediatric Dentistry 1996; 6: 183-186.

Macgreor DM, Balding JW. Tooth brushing
frequency in relation to family size and bedtimes in
English School Children. Community Dent Oral
Epidemiol 1987; 15 : 181- 83.

Nazir M, Al-Ansari A, Al-Khalifa K, Alhareky M,
Gaffar B, Almas K. Global prevalence of
periodontal disease and lack of its surveillance. The
Scientific World Journal. 2020 May 28;2020.
Almerich-Silla JM, Almifiana-Pastor PJ, Boronat-
Catalad M, Bellot-Arcis C, Montiel-Company JM.
Socioeconomic factors and severity of periodontal
disease in adults (35-44 years). A cross sectional
study. Journal of clinical and experimental dentistry.
2017 Aug;9(8):e988.

Saleem SM. Modified Kuppuswamy
socioeconomic scale updated for the year 2019.
Indian J Forensic Community Med. 2019
Jan;6(1):1-3.

Pack AR. Dental services and needs in developing
countries. International dental journal. 1998
Jun;48(S3):239-47

Maltz M, Silva BB. Relationship among caries,
gingivitis and fluorosis and socioeconomic status of
school children. Rev Saude Publica. 2001
Apr;35(2):170-6. Portuguese.

Naorungroj S, Hunsrisakhun J, Talungchil S. Oral
hygiene status, selfreported oral malodour, oral
hygiene practices, and oral health knowledge: a


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org
JCHR (2025) 15(4), 183-191 | ISSN:2251-6727

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

191

cross-sectional study in a group of Muslim Thai
pregnant women. J Int  Oral Health.
2018;10(5):229-36.

Gupta R, Gaur KL, Sharma A, Zafer A, Raj D.
Research question: Periodontal diseases status in
school children of Jaipur(Raj) India. J Evol Med
Dent Sci 2013;28:5270-6.

Diouf M, Boetsch G, Tal-Dia A, Bonfil J. Oral care
offerings in populations of Ferlo (Senegal): The
contribution of traditional dentistry. Open J
Epidemiol 2013;3:89-92.

Pérez-Pérez N, Irigoyen-Camacho ME, Boges-
Yafiez AS. Factors affecting dental fluorosis in low
socioeconomic  status  children in  Mexico.
Community Dent Health. 2017 Jun 1;34(2):66-71.
Peltzer K, Pengpid S. Oral health behaviour and
social and health factors in university students from
26 low, middle and high income countries. Int J
Environ Res Public Health 2014; 11:12247-12260
Bordin D, Fadel CB, Santos CBD, Garbin CAS,
Moimaz SAS, Saliba NA. Determinants of oral self-
care in the Brazilian adult population: a national
cross-sectional study. Braz Oral Res 2017 Dec
Freddo SL. Aerts DRGC, Abegg C, Davoglio R,
Vieira PC, Monteiro L. Oral hygiene habits and use
of dental services among teenage students in a city
in southern Brazil. Cad Saude Publica 2008;
24:1991-2000.

Chandra RV. Evaluation of a novel periodontal risk
assessment model in patients presenting for dental
care. Oral Health Prev Dent. 2007;5:39-48.

Genco RJ, Loe H. The role of systemic conditions
and disease in periodontal
disease. Periodontol. 2000;1993;2:98-116.

Lang NP, Bragger U, Salvi G, Tonetti MS.
Periodontal risk assessment (PRA) for patients in
supportive periodontal therapy (SPT) Oral health
Prev Dent. 2003;1:7-16.

Page RC, Martin JA, Loeb CF. The Oral Health
Information Suite (OHIS): its use in the

management of periodontal disease.J Dent
Educ. 2005;69:509-20

M. G. Newman, Carranza’s Clinical
Periodontology,  Elsevier  Health  Sciences,

Amsterdam, Netherlands, 2011.
World Health Organization, Oral Health, World
Health Organization, Geneva, Switzerland, 2018.

46.

47.

48.

49.

50.

51.

52.

53.

54.

GBD 2017 Disease and Injury Incidence and
Prevalence Collaborators, “Global, regional, and
national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195
countries, 1990-2016: a systematic analysis for the
Global Burden of Disease Study 2016,” Lancet, vol.
390, no. 10100, pp. 12111259, 2017.

M. Sanz, “European workshop in periodontal health
and cardiovascular disease,” European Heart
Journal Supplements, vol. 12, no. Suppl B, p. B2,
2010.

Harald Loe, Else Theilade and S. Bérglum Jensen.
Experimental Gingivitis in Man. Journal of
Periodontology May-June 1965, Vol. 36, No. 3:
177-87

American Academy of Periodontology statement on
Risk Assessment. J Periodontol. 2008;2:202.
Margaret J. Fehrenbach. Risk Factors For
Periodontal Disease. The Preventive Angle.
Preventive & Hygiene Insights from The Richmond
Institute., Volume VI, Issue Il

Albandar JM. Global risk factors and risk indicators
for periodontal diseases.. Periodontol 2000
2002;29:177-206.

Elizabeth Koshi, S. Rajesh, Philip Koshi,and P. R.
Arunima. Risk assessment for periodontal disease J
Indian Soc Periodontol. 2012 Jul-Sep; 16(3): 324—
28

Page RC, Martin JA, Loeb CF. The Oral Health
information  Suite (OHIS). Its wuse in the
management of Periodontal Disease. J Dent Educ.
2005;69:509-20

Page RC, Krall EA, Martin J, Mancl L, Garcia RI.

Validity and accuracy of a risk calculator in
predicting periodontal disease. J Am Dent Assoc.
2002;133:569-76


http://www.jchr.org/

