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Abstract
Objectives: Sleep is a biological phenomenon, greatly affecting psychological and physical health of an individual. The mechanism 
behind the association between chronic periodontitis and deprived sleep is still not clear. Deprived or disturbed sleep has said to 
be associated with increased levels of inflammatory markers, thereby leading to development of chronic periodontal diseases. The 
present study was conducted to evaluate the association of chronic periodontitis with quality and duration of sleep in North Indian 
population.

Materials and Methods: The present case control study involving total of 340 individuals, taken into cases (individuals with chronic 
periodontitis) and controls (individuals without chronic periodontitis. The diagnosis was based on the Center of Disease Control and 
Prevention, described by Eka., et al. (2012). A structured performa was included containing demographic data and to determine the 
quality and duration of sleep, a validated Pittsburgh Sleep Quality Index was assessed. The data was analyzed using SPSS version 
21.0.

Results: On clinical examination, mean pocket depth and clinical attachment level in individuals with periodontitis were 4.09 ± 0.48 
mm and 5.15 ± 0.94 mm respectively. The present study stated poor quality of sleep-in individuals with periodontitis with 69.41 % 
and the individuals with more than 7 hours of sleep were at more risk in developing periodontitis.

Conclusion: The poor sleep quality and longer sleep duration is significantly associated with chronic periodontitis. Age is another 
significant variable while other factors such as gender, educational qualification and socioeconomic status was insignificant.
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Abbreviation

PSQI: Pittsburgh Sleep Quality Index; PD: Periodontal Depth; CAL: 
Clinical Attachment Loss; SPSS: Statistical Package of Social Science

Introduction

Sleep is a complex biological phenomenon, critically associated 
with psychological and physical health. Periodontitis is multifac-
torial inflammatory disease-causing periodontal destruction and 
thus leading to periodontal pocket, bone loss and gradually tooth 
mobility [1,2]. The mechanism that sleeps is associated with sys-
temic inflammation is not clear but few studies in literature stated 
elevated levels of inflammatory markers and common risk factors 
such as gender, age, habits like smoking, alcohol, obesity etc. are as-
sociated with disturbed sleep and chronic periodontitis [3,4].

Therefore, the present study was conducted to assess the asso-
ciation of chronic periodontitis with quality and duration of sleep 
in North Indian population.

Materials and Methods

The present case control study was conducted among 340 indi-
viduals from April to December 2018 in a Diagnostic setup, Jodh-
pur, Rajasthan. The study was approved by Government Hospital, 
Jodhpur, Rajasthan. All the individuals enrolled were informed 
about the study and written consent was obtained. The enrolled 
individuals were divided into healthy individuals (controls) and in-
dividuals with periodontitis (cases). The individuals with systemic 
diseases (such as HIV, hypertensive, diabetes mellitus, etc.), preg-
nant or lactating females or individuals who are edentulous or have 
taken any periodontal treatment in last 6 months were excluded 
from the study. The cases between 25-45 years of age, having at 
least 16 natural teeth, without any coexisting systemic illness were 
enrolled in the study [5].

A structured performa was given to each participant including 
demographic data (name, age gender, educational qualification and 
socioeconomic status) and Pittsburgh Sleep Quality Index (PSQI). 
PSQI is valid, effective and standardized questionnaire for deter-
mining the quality and pattern of sleep. The present effective in-
strument can be used for both adult and old age as stated in litera-
ture [6,7]. It contains 19 items, grouped into 7 domains score on 
the scale of 0 to 3. Therefore, the complete score ranges from 0 to 
21 where lesser score indicates good quality of sleep and as scores 

increases, the quality of sleep diminishes. The score 5 or more was 
considered as poor sleep. Incomplete performa’s were excluded 
from the study.

The periodontal status of all the teeth present (excluding third 
molars) was assessed by single examiner, using William’s graduat-
ed probe. The clinical examination involved pocket depth (PD) and 
clinical attachment loss (CAL) of six surfaces of all teeth present 
i.e., mesiolingual, midlingual, distolingual, mesiobuccal midbuccal 
and distobuccal surfaces. According to Center of disease control 
and prevention [8], the cases were diagnosed as chronic periodon-
titis, as narrated by Eke PI., et al. (2012) into mild, moderate and 
severe. The individuals, who could not meet the criteria, were con-
sidered as controls. In the present research, number of cases and 
controls were taken in ratio of 1:1.

The obtained data was analyzed using SPSS version 21.0. The 
descriptive data obtained in terms of mean, standard deviation and 
percentage while t-test were used for determining significance of 
pocket depth (PD) and clinical attachment loss (CAL). The logistic 
regression analysis was used to assess the relationship between 
univariate and multivariate data. The p value less than 0.05 were 
considered as significant.

Results

The mean age of cases (individuals with periodontitis) and 
controls (individuals without periodontitis) was 43.36 ± 7.47 and 
39.62 ± 11.82 years. In the present study, 54.70 % and 47.64 % 
were males in cases and controls respectively. The quality of sleep 
was poor in cases than controls with percentage of 69.41 and 35.88 
respectively while good quality sleep was seen in individuals with-
out periodontitis. The individuals with more than 7 hours of sleep 
were at more risk in developing periodontitis than individuals who 
sleep less with 67.64 % and 32.53 % respectively with odd’s ratio = 
1.74 % and Confidence interval = 1.17 – 3.62. Table 1 summarizes 
the demographic data and quality of sleep in cases and controls.

The mean PSQI score was 1.04 ± 0.73 and 8.46 ± 1.05 in case 
of healthy and chronic periodontitis individuals respectively with 
intergroup statistical significance of 0.001 (p value).

On clinical examination, mean PD was 4.09 ± 0.48 mm and1.29 
± 0.59 mm in cases and controls respectively. The CAL in cases was 
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Parameters Cases
(With Periodontitis)

Controls
(Without 

Periodontitis)
Age 43.36 ± 7.47 39.62 ± 11.82
Gender
Male 93 (54.70 %) 81 (47.64 %)
Female 77 (45.29 %) 89 (52.35 %)
Education
Higher 
secondary 37 (21.76 %) 26 (15.29 %)

Graduate 69 (40.58 %) 97 (57 %)
Postgraduate 64 (37.64 %) 47 (27.64 %)
Quality of 
sleep
Good 52 (30.58 %) 109 (64.11 %)
Poor 118 (69.41 %) 61 (35.88 %)
Duration of 
sleep
> 7 hours 115 (67.64 %) 81 (47.64 %)
< 7 hours 55 (32.35 %) 89 (52.35 %)

Table 1: Demographic data and quality of sleep in cases and 
controls.

Figure 1: Quality of life in individuals with (cases) and without 
(controls) periodontitis.

5.15 ± 0.94 mm while in controls was 0.01 ± 0.62 mm. Both PD 
and CAD were statistically significant with p value of 0.001 (Table 
2 and Figure 2). The clinical parameters were in positive associa-
tion with PSQI score. The logistic regression analysis stated strong 
association of chronic periodontitis with quality of sleep (Odd’s ra-
tio = 1.89%, Confidence interval = 1.02 – 3.39). The present study 
stated highly significant association with age (p value = 0.003) but 
weak association of gender, education or socioeconomic status 
with chronic periodontitis.

Parameters Mean ± SD

P valueCases
(With 

Periodontitis)

Controls
(Without 

Periodontitis)
PD†(mm) 4.09 ± 0.48 1.29 ± 0.59 0.001*
CAL‡(mm) 5.15 ± 0.94 0.01 ± 0.62 0.001*
PSQI§ score 8.46 ± 1.05 1.04 ± 0.73 0.001*

Table 2: Clinical parameters measured in cases and controls.

*p value more than 0.05 was considered as significant
†Periodontal depth

‡ Clinical attachment loss
§Pittsburgh Sleep Quality index.

Figure 2: Clinical Parameters and PSQI score measured in 
individuals with (cases) and without (controls) periodontitis.
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Discussion

Chronic periodontitis is multifactorial inflammatory disease, 
which mediates the microbial etiologic host responses thereby 
regulates inflammatory events. The microbial inflammatory me-
diators may enter the blood stream through periodontal tissues 
and leads to systemic inflammation in human body. These inflam-
matory mediators in systemic circulation, dysregulation of immune 
pathway and adaptive immunity are the major factors leading to 
chronic inflammation. The various systemic conditions associated 
with chronic periodontal diseases as stated in literature are cardiac 
disease, chronic kidney diseases, cognitive impairment, diabetes, 
respiratory diseases, rheumatoid arthritis, obesity, metabolic dis-
eases, etc. [9,10].

Sleep is a complex biological phenomenon, essential for daily 
human functioning and activities. The changes in lifestyle among 
today’s generation have led to disturbances in sleep cycle there-
by, inducing inflammatory reactions in body. Epidemiologic stud-
ies [11,12] stated in literature have concluded that deprived or 
disturbed sleep adversely affect physical and mental health of an 
individual, in turn reducing immunity with increased state of in-
flammatory markers, causing systemic inflammatory events in hu-
man body [13]. The disturbances in sleep and wake cycles causes 
activation of hypothalamic pituitary adrenal axis and the sympa-
thetic nervous system, thereby suppression the antiviral response, 
simultaneously stimulating pro-inflammatory genes such as Inter-
leukin 4 and 5. These can be possible mechanisms behind deprived 
or disturbed sleep-in individuals with chronic inflammation [14]. 
Thus; the primary objective of the present study was to evaluate 
the association of chronic periodontitis with quality and duration 
of sleep.

Various methods for assessing the quality, quantity and dura-
tion of sleep are used in literature such as clinical interviews, main-
taining diaries or variety of questionnaires. PSQI used in present 
study, has reliability coefficient of 0.83 for its seven components 
with 89.6% sensitivity and 86.5% specificity [15]. The reliability 
of the above data was supported by Buysse DJ., et al. (1989) and 
Manzar MD., et al. (2016) [6,7]. The present study used the PSQI to 
assess the quality of sleep stated that poor sleep quality was seen 
in 118/170 (69.41%) individuals with chronic periodontitis while 
good sleep quality was observed in 109/170 (64.11%) healthy in-
dividuals. The present study was in consonance with the studies 

published by Grover V., et al. (2015) [14] stating that PSQI score 
was higher in individuals with chronic periodontitis as compared 
to healthy individuals. The authors further concluded that the se-
verities of periodontal diseases are proportional to the deprived or 
disturbed sleep pattern. Another study by Singh VP., et al. (2019) 
[15] stated the correlation of quality of sleep with periodontitis in 
Malaysian populations using PSQI index concluding significant as-
sociation of poor sleep quality with chronic periodontitis in 56.75 
% individuals.

Another study by Singla N (2016) [16] assessed the impact of 
variable lifestyle on periodontal health. The authors stated de-
prived or disturbed sleep as one of the significant cause, leading 
to progression of the periodontal diseases in Udupi population, 
Karnataka. The individuals who sleep for 7 to 8 hours / day ex-
hibit lesser chances to develop periodontal diseases as compared 
to individuals who sleep 6 hours or lesser. Therefore, authors con-
cluded the shorter sleep duration greatly affect the body’s immu-
nity, leading to periodontal diseases. Similar study conducted by 
Romandini M (2017) concluded independent and direct relation-
ship between duration of sleep and chronic periodontitis among 
Korean population. The authors stated with every increased hour 
of sleep, the risk of periodontitis increases by 17 % with bidirec-
tional relationship [17].

The Korea National Health and Nutrition Examination survey 
conducted on 3292 women, stated the higher risk of periodonti-
tis in individuals with 7 hours or more sleep duration than those 
with less than 7 hours (crude OR) by 1.37 times (95% confidence 
interval, 1.13∼1.65). The authors concluded the strong relation be-
tween risk of chronic periodontitis and duration of sleep among 
Korean women. They further emphasize on implementing a com-
prehensive health program, in association with oral hygiene aware-
ness practices to improve the sleeping habits and reducing the risk 
of periodontitis in Korean women [18].

Another study published by Wiener RC (2016) [19]. was in dis-
agreement with the present study stating no association between 
7 hours duration of sleep and chronic periodontitis along with that 
author has used multiple examiners for clinical examination of par-
ticipants and large data was obtained from the national survey con-
ducted in 2009 -2012. While in the present study, there is strong 
association between sleep duration and chronic periodontitis, and 
clinical examination was performed by single qualified examiner.
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As chronic periodontal diseases are associated with various risk 
factors such as age, gender, educational qualification and socioeco-
nomic status, were also assessed. Age is highly associated with the 
periodontal status of the individual. We included individuals be-
tween 25 -45 years of age but we could not match the age of cases 
with controls as most of the individuals with periodontitis are of 
higher age range which is in accordance with another study [15]. 

The present study stated highly significant association with age (p 
value = 0.003) similar to the other studies [16,19] but weak asso-
ciation of gender, education or socioeconomic status with chronic 
periodontitis. In another study, gender is not significantly associ-
ated with risk of periodontitis [15]. A systemic review [20] and 
population-based study [21] stated that the severity of periodontal 
diseases are influenced by low educational qualification and so-
cioeconomic status but in the present study, weak association was 
found which was in accordance with other reported studies [15].

As chronic periodontal diseases have multifactorial etiology, the 
present case control study has included various risk factors along 
with clinical parameters to fortify the present findings but can also 
be influenced by unknown possible cofactors which may influence 
the quality of sleep and chronic periodontitis.

Conclusion

The present case control study has shown significant associa-
tion of chronic periodontitis with quality and duration of sleep. The 
poor sleep quality and longer sleep duration is significantly associ-
ated with chronic periodontitis. Age is another significant variable 
while other factors such as gender, educational qualification and 
socioeconomic status were insignificant. Therefore, we further rec-
ommend investigating the role of sleep with chronic periodontal 
diseases. 
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Current Knowledge

The elevated levels of inflammatory markers in disturbed or de-
prived sleep, along with common risk factors, leads to its correla-
tion with oral and periodontal diseases.

Study Impact

The chronic periodontal diseases present a high impact on the 
quality and duration of sleep in a North Indian population. Thus, 
poor sleep quality and longer sleep duration affects the oral health 
related quality of life.

Evaluating the association of chronic periodontitis with quality 
and duration of sleep in North Indian population using Pittsburgh 
Sleep Quality index – a case control study.
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