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Summary

Abstract: Sleep is a key factor in human health. Lack of sleep is associated with many chron-
ic diseases, including periodontal problems. Studies show that sleep disorders can worsen
periodontal health and increase the risk of diseases such as gingivitis and periodontitis.

The study aims to investigate the importance of sleep for periodontal health among
patients aged 18 and older in the Republic of Bulgaria.

Methods: In 2025, 504 patients were included in the current study. A detailed periodon-
tal diagnosis and a survey with original questions and validated international instru-
ments (Pittsburgh Sleep Quality Index) were performed.

Results: The duration of sleep per day in the studied individuals varies substantially, from 3
to 12 hours. Most often, the night sleep lasted between 6 and 7 hours, in 59.4% of respon-
dents. The examined women slept longer, about a quarter of an hour longer (p = 0.02).

The study found approximately the same proportion of people without periodontitis
(50.4%) and those with periodontitis at different clinical stages (49.6%). No significant
differences were found in the average sleep duration in people without and those with
periodontitis, as well as the time for falling asleep (p > 0.05). The entire score index for
sleep quality (PSQI) showed significantly lower values among patients with periodontitis
(p=0.049), indicating better sleep quality. Furthermore, patients with periodontitis were more
prevalent in the group of PSQI < 5 (46.6% compared to 35.6% in the other group, p = 0.012).

We further examined the differences in the questionnaire and found that patients
with periodontitis had stayed awake less often. In addition, patients with periodontitis
reported fewer sleep disturbance episodes.

Conclusion: Periodontal diseases are common conditions and have socially significant
potential due to the possibility of loss of dentition and changes in facial aesthetics. At the
same time, there is a bidirectional relationship between sleep problems and the system-
ic response to untreated periodontal disease. Future studies are needed to establish
the effect of insufficient sleep on the development and progression of periodontitis.

Key words: Periodontal health, periodontitis, PSQI, sleep

87


https://orcid.org/0000-0002-1048-6740
https://orcid.org/0000-0002-1282-8441
https://orcid.org/0000-0003-4594-9845
mailto:ivan.ivanov@fdm.mu-sofia.bg
https://creativecommons.org/licenses/by/4.0/
https://doi.org/%18

Ivan Ivanov et al.: Quality sleep in patients with periodontal problems

Introduction

Periodontal diseases are the most widespread chronic inflammatory condi-
tions, affecting more than 62% of the adult population worldwide, while severe
forms of periodontitis involve nearly one quarter of individuals over the age of
65. (Trindade et al. 2023). These figures substantially exceed those reported
in earlier epidemiological studies. (Marcenes et al. 2013). The last indicates a
persistent trend toward increasing prevalence and growing social significance
of the disease. In Europe and the United States, periodontal diseases impose
a substantial economic burden due to the high cost of treatment and the long-
term consequences, including complete edentulism (Botelho et al. 2022), re-
sulting not only in increased healthcare system expenditures but also in signif-
icant financial and social burdens for the patient.

Sleep is a fundamental physiological regulator responsible for restorative
processes and the maintenance of systemic homeostasis. Adequate sleep,
both in duration and quality, provides benefits (Consensus Conference Panel
et al. 2015), such as enhancement of cognitive functions (Marzola et al. 2023),
the maintenance of cardiovascular health (Wang et al. 2022), the regulation of
metabolism and the prevention of metabolic disorders (Spiegel et al. 2004),
improves psycho-emotional balance (Walker 2009), as well as the modulation
of the immune response (Besedovsky et al. 2012), through the regulation of
pro-inflammatory cytokine levels (Wiener 2016).

Both insufficient sleep (less than 7 hours) (Consensus Conference Panel et
al. 2015) and excessive sleep (more than 9 hours) (Gupta et al. 2022) are asso-
ciated with an increased risk of cardiometabolic disorders and immune dysreg-
ulation. Since both periodontal diseases and sleep disturbances are linked to
chronic systemic inflammatory activity, their interaction may exert a cumulative
negative effect on overall health (Carra et al. 2023; Marruganti et al. 2023; Herrera
et al. 2024) and have an impact on life quality (Lei and Hu 2024). The systemic
inflammatory component in patients with shorter sleep duration may promote
the development and progression of periodontitis. On this basis, a working hy-
pothesis can be formulated suggesting a link between sleep duration and quality
and the risk of developing periodontal disease, providing a theoretical foundation
for novel approaches in the primary prevention of periodontitis.

We aimed to investigate the importance of sleep for periodontal health in
patients aged 18 and over in the Republic of Bulgaria.

Methods

This population-based survey was conducted in 2025, including 504 consecu-
tive patients. A detailed periodontal diagnosis and a survey with original ques-
tions and questions from validated international instruments were performed.

Questionnaires

A Pittsburgh Sleep Quality Index (PSQI) questionnaire was applied. The in-
strument was translated into Bulgarian, back-translated into English, and re-
viewed by a qualified translator. Subsequently, a pilot test was conducted in a
small sample of patients (n = 80) using the Bulgarian version. The pilot study
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facilitated the development of the final questionnaire, which served as the ba-
sis for the present investigation. The PSQI was used to assess subjective sleep
quality over the preceding one-month period.

Statistical methods

Theresults are presented as numbers and proportions for categorical variables;
median and interquartile range for numerical variables due to their non-Gaussian
distribution. The distribution was assessed using the Kolmogorov-Smirnov test.
Two groups were compared by the Mann-Whitney U test or Pearson Chi-square
test, and p-values were presented. Results were considered significant if
p < 0.05. The analysis was performed in IBM SPSS v. 29.

Results

The study found approximately the same proportion of people without peri-
odontitis (50.4%) and those with periodontitis at different clinical stages
(49.6%). (Table 1) The median age of the participants was 40 years, and those
with periodontitis were significantly older (p < 0.001). The sex distribution in
the two groups was similar (p > 0.05). A significantly higher proportion of those
with periodontitis lived in smaller residential areas (p = 0.010). Periodontal
patients described their income as significantly lower (p < 0.001) compared
to patients without periodontal disease. There was no significant difference
between the groups regarding the level of education (p > 0.05).

Table 1. Demographic characteristics of the studied population.

Variable

Age

Sex

Place of living

Financial status

Education

Patients without

Category

Entire sample

periodontitis

Patients with

p-value

(n =504) (n = 253) periodontitis (n = 251)
Median (IQR) 40 (25-53) 25 (22-35) 52 (45-59) <0.001
18-34 years 195 (38.7%) 184 (72.7%) 11 (4.4%) <0.001
35-49 years 146 (29.0%) 55 (21.7%) 91 (36.3%)
50-64 years 118 (23.4%) 8 (3.2%) 110 (43.8%)
65+ years 45 (8.9%) 6 (2.4%) 39 (15.5%)
Male 228 (45.2%) 104 (41.1%) 124 (49.4%) 0.061
Female 276 (54.8%) 149 (58.9%) 127 (50.6%)
Sofia 382 (75.8%) 205 (81.0%) 177 (70.5%) 0.010
District town 77 (15.3%) 26 (10.3%) 51 (20.3%)
Small town 30 (6.0%) 19 (7.5%) 11 (4.4%)
Village 15 (3.0%) 3 (1.2%) 12 (4.8%)
High 71 (14.1%) 58 (22.9%) 13 (5.2%) <0.001
Medium 357 (70.8%) 177 (70.0%) 180 (71.7%)
Low 56 (11.1%) 11 (4.3%) 45 (17.9%)
Variable 20 (4.0%) 7 (2.8%) 13 (5.2%)
Master’s degree 185 (36.7%) 97 (38.3%) 88 (35.1%) 0.055
Bachelor’s degree 66 (13.1%) 27 (10.7%) 39 (15.5%)
Professional Bachelor’s degree 25 (5.0%) 9 (3.6%) 16 (6.4%)
Specialized secondary education 85 (16.9%) 17 (6.7%) 68 (27.1%)
Secondary education 132 (26.2%) 101 (39.9%) 31 (12.4%)
Primary education or lower 11 (2.2%) 2 (0.8%) 9 (3.6%)
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The duration of sleep per day in the studied individuals for the past month
varied substantially, from 3 to 12 hours. Most often, the night sleep lasted be-
tween 6 and 7 hours in 59.4% of respondents.

No significant differences were found in the average sleep duration in peo-
ple without and those with periodontitis, as well as the time for falling asleep
(p > 0.05). (Table 2) The entire score index for sleep quality (PSQl) showed
significantly lower values among patients with periodontitis (p = 0.049), indi-
cating better sleep quality. Furthermore, patients with periodontitis were more
prevalent in the group of PSQI < 5 (46.6% compared to 35.6% in the other group,
p =0.012). (Table 3)

Table 2. Comparison of sleep duration, time to fall asleep, and PSQIl between patients with and without periodontitis.

Variable Entire sample I.’atient.s.without ) Patie.n.ts with p-value
(n =504) periodontitis (n = 253) | periodontitis (n = 251)
Time for falling asleep (minutes) 10 (7-30) 10 (5-25) 10 (8-30) 0.604
Actual nocturnal sleep (hours) 7 (6-7.5) 7 (6-7) 7 (6-8) 0.416
PSQI Global Score 6 (5-8) 6 (5-8) 6 (4-8) 0.049

Values are reported as Median (IQR).

We further examined the differences in both groups and found that patients with
periodontitis more often reported having trouble with their night sleep because
they woke up (p < 0.001), had to go to the bathroom (p < 0.001), coughed or snored
(p < 0.001), and had pain (p < 0.001). However, they reported less often having
sleep disturbances because of nightmares (p < 0.001), as well as less often report-
ed trouble with staying awake while driving, eating, or participating in other social
activities (p = 0.006). In addition, patients with periodontitis less often reported
trouble keeping up enough enthusiasm to get things done (p < 0.001).

Despite the significant differences in night sleep disturbances, patients with
periodontitis had better sleep. We can speculate that this difference originated
from many problems with sleep reported by the examined population. The lat-
ter were included in many components in the final PSQI, which explains why pa-
tients with more sleep problems have a better periodontal condition (Table 4).

Discussion

In the Bulgarian population, sleep problems (Taskov et al. 2024) and periodon-
titis have been examined separately. The current study assessed sleep quali-
ty and its correlation with clinical periodontal status. A study similar to ours,
conducted in the U.S. population (Alhassani and Al-Zahrani 2020), found a
higher prevalence of periodontitis associated with short sleep duration (<7 h/
night). Patients reporting short sleep (<7 hours) exhibited a significantly high-
er risk of periodontitis development. Additionally, individuals sleeping more
than 8 hours also showed a higher risk for periodontitis progression compared
to the reference group (7-8 hours). Individuals with normal sleep duration
were associated with a higher socioeconomic level. The authors of that study
(Alhassani and Al-Zahrani 2020) concluded that insufficient sleep may be an
independent correlate of periodontitis, emphasizing the need for prospective
studies to assess causality.
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Table 3. Comparison of sleep characteristics between patients with and without
periodontitis (categorical data).

. Patients without Patients with
Components/Frequency Entire sample

Category (n = 504) "‘“‘(:":d;’;f,f;is Pe(:*:‘gg:‘;‘s prvalue
Component 3 - Sleep duration (hours) 0.257
Above 7 144 (28.6%) 62 (24.5%) 82 (32.7%)
Between 6-7 172 (34.1%) 95 (37.5%) 77 (30.7%)
Between 5-6 169 (33.5%) 88 (34.8%) 81 (32.3%)
Below 5 19 (3.8%) 8 (3.2%) 11 (4.4%)
Component 4 - Sleep Effectiveness 0.625
Above 85% 363 (72.0%) 180 (71.1%) 183 (72.9%)
75%-84% 93 (18.5%) 48 (19.0%) 45 (17.9%)
65%-74% 22 (4.4%) 9 (3.6%) 13 (5.2%)
Less than 65% 26 (5.2%) 16 (6.3%) 10 (4.0%)
Frequency of not being able to fall asleep within 30 minutes in the last month 0.287
Not during the past month 194 (38.5%) 98 (38.7%) 96 (38.2%)
Less than once a week 153 (30.4%) 87 (34.4%) 66 (26.3%)
Once/twice a week 96 (19.0%) 40 (15.8%) 56 (22.3%)
More than 3x per week 61 (12.1%) 28 (11.1%) 33 (13.1%)
Frequency of waking up in the middle of the night or early morning <0.001
Not during the past month 160 (31.7%) 94 (37.2%) 66 (26.3%)
Less than once a week 133 (26.4%) 76 (30.0%) 57 (22.7%)
Once/twice a week 94 (18.7%) 35(13.8%) 59 (23.5%)
More than 3x per week 117 (23.2%) 48 (19.0%) 69 (27.5%)
Frequency of getting up to use the bathroom <0.001
Not during the past month 173 (34.3%) 119 (47.0%) 54 (21.5%)
Less than once a week 121 (24.0%) 58 (22.9%) 63 (25.1%)
Once/twice a week 107 (21.2%) 44 (17.4%) 63 (25.1%)
More than 3x a week 103 (20.4%) 32 (12.6%) 71 (28.3%)
Frequency of not being able to breathe comfortably 0.625
Not during the past month 420 (83.3%) 213 (84.2%) 207 (82.5%)
Less than once a week 47 (9.3%) 22 (8.7%) 25(10.0%)
Once/twice a week 24 (4.8%) 11 (4.3%) 13 (5.2%)
More than 3x a week 13 (2.6%) 7 (2.8%) 6 (2.4%)
Frequency of cough or snoring loudly <0.001
Not during the past month 377 (74.8%) 218 (86.2%) 159 (63.3%)
Less than once a week 52 (10.3%) 19 (7.5%) 33(13.1%)
Once/twice a week 39 (7.7%) 8(3.2%) 31 (12.4%)
More than 3x per week 36 (7.1%) 8(3.2%) 28 (11.2%)
Frequency of feeling too cold 0.719
Not during the past month 368 (73.2%) 184 (73.0%) 184 (73.3%)
Less than once a week 96 (19.1%) 56 (22.2%) 40 (15.9%)
Once/twice a week 24 (4.8%) 9 (3.6%) 15(6.0%)
More than 3x a week 15(3.0%) 3(1.2%) 12 (4.8%)
Frequency of feeling too hot 0.391
Not during the past month 267 (53.0%) 126 (49.8%) 141 (56.2%)
Less than once a week 161 (31.9%) 92 (36.4%) 69 (27.5%)
Once/twice a week 52 (10.3%) 26 (10.3%) 26 (10.4%)
More than 3x a week 24 (4.8%) 9 (3.6%) 15(6.0%)
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Components/Frequency Entire sample Pa“ef‘ ts Wit.h.OUt Patients “fi?h
Category (n = 504) periodontitis periodontitis p-value
(n =253) (n =251)
Frequency of having bad dreams <0.001
Not during the past month 339 (67.3%) 140 (55.3%) 199 (79.3%)
Less than once a week 120 (23.8%) 85 (33.6%) 35(13.9%)
Once/twice a week 35(6.9%) 23 (9.1%) 12 (4.8%)
More than 3x a week 10 (2.0%) 5(2.0%) 5(2.0%)
Frequency of having pain <0.001
Not during the past month 363 (72.0%) 197 (77.9%) 166 (66.1%)
Less than once a week 80 (15.9%) 39 (15.4%) 41 (16.3%)
Once/twice a week 36 (7.1%) 11 (4.3%) 25(10.0%)
More than 3x a week 25 (5.0%) 6 (2.4%) 19 (7.6%)
Frequency of having problems with sleep due to other reasons 0.397
Not during the past month 375 (74.4%) 193 (76.3%) 182 (72.5%)
Less than once a week 39 (7.7%) 16 (6.3%) 23 (9.2%)
Once/twice a week 43 (8.5%) 21 (8.3%) 22 (8.8%)
More than 3x a week 47 (9.3%) 23 (9.1%) 24 (9.6%)
Component 1 - Subjective Sleep Quality during the past month 0.166
Very good 121 (24.0%) 53 (20.9%) 68 (27.1%)
Fairly good 309 (61.3%) 161 (63.6%) 148 (59.0%)
Fairly bad 60 (11.9%) 33 (13.0%) 27 (10.8%)
Very bad 14 (2.8%) 6 (2.4%) 8(3.2%)
Component 6 — Use of sleep medication 0.736
Not during the past month 457 (90.7%) 230 (90.9%) 227 (90.4%)
Less than once a week 25 (5.0%) 17 (6.7%) 8(3.2%)
Once or twice a week 9 (1.8%) 4(1.6%) 5(2.0%)
More than 3x a week 13 (2.6%) 2 (0.8%) 11 (4.4%)
Frequency of staying awake while driving, eating meals, or engaging in social 0.006
activity
No problem 386 (76.6%) 180 (71.1%) 206 (82.1%)
Once per week 73 (14.5%) 47 (18.6%) 26 (10.4%)
1-2 times per week 32 (6.3%) 20 (7.9%) 12 (4.8%)
3 or more times a week 13 (2.6%) 6 (2.4%) 7 (2.8%)
How much of a problem has it been keep up enough enthusiasm to get things done <0.001
No problem 179 (35.5%) 48 (19.0%) 131 (52.2%)
A slight problem 186 (36.9%) 108 (42.7%) 78 (31.1%)
Somewhat of a problem 122 (24.2%) 83 (32.8%) 39 (15.5%)
A very big problem 17 (3.4%) 14 (5.5%) 3(1.2%)

A study in the Korean population (Han et al. 2022) highlighted both sleep
timing and duration as relevant factors, establishing an association between
periodontitis and sleep duration exceeding 9 hours, as well as daytime sleep.
The Korean study authors reported that approximately seven hours of sleep per
night was generally protective compared to very short sleep durations. Further-
more, combined models incorporating both bedtime and sleep duration in the
Korean study revealed distinct risk patterns, including U-shaped associations in
certain analyses. Interestingly, their finding of no statistically significant asso-
ciation between sleep duration or timing and severe periodontitis is consistent
with our current investigation.

A systematic review (Zhou et al. 2024) presented results similar to our study
and the aforementioned investigations, stating that neither short nor long sleep
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Table 4. Comparison of PSQI components 2, 5, and 7 between patients with and without
periodontitis.

Component/ Category Entire sample If’atient.s_ without ) Patiep?s with p-value
(n=504) | periodontitis (n = 253) periodontitis (n = 251)

Component 7: Daytime dysfunction <0.001

0 161 (31.9%) 43 (17.0%) 118 (47.0%)

1-2 266 (52.8%) 158 (62.5%) 108 (43.0%)

3-4 66 (13.1%) 45 (17.8%) 21 (8.4%)

5-6 11 (2.2%) 7 (2.8%) 4(1.6%)

Component 2: Sleep latency 0.471

0 164 (32.5%) 86 (34.0%) 78 (31.1%)

1-2 217 (43.1%) 108 (42.7%) 109 (43.4%)

3-4 98 (19.4%) 46 (18.2%) 52 (20.7%)

5-6 25 (5.0%) 13 (5.1%) 12 (4.8%)

Component 5: Sleep disturbance 0.001

0 43 (8.5%) 28 (11.1%) 15 (6.0%)

1-9 358 (71.0%) 186 (73.5%) 172 (68.5%)

10-18 100 (19.8%) 38 (15.0%) 62 (24.7%)

19- 3(0.6%) 1(0.4%) 2 (0.8%)

duration was associated with periodontitis. Paradoxically, sleep duration below
5 hours per night was associated with a decreased risk of severe periodontal
disease. A case-control study (Kamalian Mehrizi et al. 2025) involving partici-
pants not using sedatives or tranquilizers and diagnosed with various stages
of Grade B periodontitis found no statistically significant correlation between
sleep quality score and the severity of periodontal disease.

Several authors have examined the correlation between periodontitis stage
and the global PSQI score. Karaaslan and Dikilitas (2019) reported that patients
with Stage IV periodontitis exhibited the highest PSQI scores, indicating poorer
sleep quality. This finding offers a contrast to certain aspects of our results.
Mebhrizi et al. ( 2025) found a significant correlation between sleep quality and
periodontitis. However, their study also concluded, consistent with our findings,
that there was no correlation between the severity of periodontal disease and
the overall sleep quality score (PSQI).

Emerging evidence suggests several biologically plausible pathways that
may underlie the association between sleep disturbances and periodontal
disease. Insufficient or poor-quality sleep is known to alter systemic immune
function, leading to dysregulation of innate and adaptive responses. Reduced
sleep duration elevates circulating pro-inflammatory mediators, impairs neutro-
phil activity, and disrupts host-microbial balance, mechanisms that collective-
ly increase susceptibility to periodontal inflammation and tissue destruction.
Conversely, periodontitis itself can adversely affect sleep quality through pain,
discomfort, nocturnal symptoms, or reduced quality of life, suggesting a bidi-
rectional relationship. Together, these mechanisms suggest a self-reinforcing
cycle where chronic sleep disturbance exacerbates periodontal breakdown,
and periodontal disease, in turn, impairs sleep, contributing to disease progres-
sion (Carra et al. 2017).

Unassessed factors such as stress and anxiety could also influence both
sleep and periodontitis progression. These factors might offer an explanation
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for our unexpected finding that patients with periodontitis reported better sleep
(lower PSQI scores) than controls in some aspects, potentially modifying the
observed relationship between sleep quality and periodontal status. Recent
findings, for example, have demonstrated that poor sleep and psychological
stress can exert synergistic effects on periodontal inflammation, amplifying
the likelihood and severity of periodontitis beyond the independent influence
of each factor (Marruganti et al. 2024). This interaction is biologically plausi-
ble, as both sleep disturbance and chronic stress contribute to heightened sys-
temic inflammation, impaired immune regulation, and behavioral changes that
can indirectly affect oral health. Therefore, inter-individual differences in stress
levels could partially account for the variability observed in sleep-periodontitis
associations. Furthermore, with age, these factors tend to accumulate, poten-
tially leading to the manifestation of periodontal disease even though overall
sleep patterns might normalize.

Both the current study and the broader literature present several limitations
that impede direct comparisons across investigations. A primary limitation is
the reliance on cross-sectional study designs, which inherently preclude con-
clusions regarding temporal or causal relationships between sleep disturbanc-
es and periodontal disease. Moreover, methodologies for assessing sleep vary
significantly across studies, employing diverse metrics such as sleep duration,
PSQl scores, actigraphy, or self-reported complaints, which contribute to sub-
stantial heterogeneity in reported outcomes. Differences in sample charac-
teristics, diagnostic criteria for periodontitis, and the extent of adjustment for
key confounders also vary considerably among investigations. These incon-
sistencies underscore the critical need for well-designed longitudinal studies
that utilize standardized periodontal and sleep assessments to elucidate the
directionality and underlying mechanisms of the observed associations (Muniz
et al. 2021).

Conclusion

Sleep duration did not significantly differ between individuals with and with-
out periodontitis. Paradoxically, patients with periodontitis reported a higher
incidence of nocturnal disturbances (awakenings, nocturia, snoring/coughing,
pain) but fewer daytime complaints (e.g., sleepiness, reduced enthusiasm).
These patterns may indicate differences in symptom perception and daytime
functioning rather than objective sleep duration itself. Given the observed age
and socioeconomic imbalances between groups, residual confounding is likely.
Future research should therefore employ objective sleep metrics and multivari-
able analyses to clarify the underlying mechanisms and directionality between
sleep characteristics and periodontal status. Further prospective studies are
essential to establish the precise effect of insufficient sleep on the develop-
ment and progression of periodontitis.
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