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Abstract

Background: Periodontitis is a chronic inflammatory disease affecting periodontal tissues, linked to systemic
health conditions such as diabetes and cardiovascular diseases. Hemoglobin levels have been explored as
potential indicators of systemic effects of periodontal disease, but limited data exist on their association with
gingivitis and periodontitis.

Objective: This study investigates the correlation between hemoglobin levels and periodontal disease severity,
focusing on gingivitis and stage II and III periodontitis.

Methods: A correlational study was conducted on 225 systemically healthy participants at the Department of
Periodontology, People’s College of Dental Sciences & Research Centre, Bhopal. Participants were
categorized into three groups—gingivitis, stage Il periodontitis, and stage TII periodontitis—based on the 2017
classification of periodontal diseases. Hemoglobin levels were measured. using automated hematology
analyzers. Clinical parameters, including Bleeding on Probing (BoP), Probing Pocket Depth (PPD), and
Clinical Attachment Level (CAL), were recorded. Statistical analysis was performed using SPSS Version 23,
with a p-value of <0.05 considered significant.

Results: Hemoglobin levels were significantly lower in patients with stage III periodontitis (12.42 + 0.49
mg/dL) compared to gingivitis (13.53 = 0.57 mg/dL) and stage II periodontitis (13.60 = 0.49 mg/dL) (p =
0.000). BoP, PPD, and CAL values indicated a progressive increase in periodontal destruction with disease
severity.

Conclusion: A significant association was found between declining hemoglobin levels and the progression of
periodontal disease. The findings suggest that chronic inflammation in periodontitis may contribute to anemia.
Further longitudinal studies are required to explore whether anemia is a cause or consequence of periodontitis
and to assess the impact of periodontal therapy on hemoglobin levels.
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L. INTRODUCTION:

Periodontitis, a common inflammatory disease affecting periodontal tissues, results from a complex mix of
anaerobic, Gram-negative bacteria in dental plaque(1,2). Symptoms include gum redness, swelling, bleeding,
pus formation, periodontal pockets, gum recession, and alveolar bone loss(2). Its prevalence varies globally,
affecting 40% and 15% of adults in the U.S. and Europe, respectively(3,4), 23.4% in Japan(5), and 68% in
Saudi Arabia(6).
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Bacterial infiltration through ulcerated pocket epithelium can enter systemic circulation, triggering immune
responses linked to conditions like diabetes and cardiovascular diseases(7-9). Periodontal pathogens may
contribute to systemic health issues via endothelial dysfunction and cytokine activation(10-12). Studies
indicate bacteremia severity correlates with periodontal inflammation(11,12).

Blood, a key diagnostic fluid, has been studied for its association with periodontitis, particularly in
leukocytes(13-15), thrombocytes(16), CRP(17,18), IL-6(19,20), fibrinogen(13,21), ESR(22), Von Willebrand
factor(15), and RBCs(23). Elevated leukocyte counts and CRP levels in periodontitis patients have also been
linked to cardiovascular diseases(24-27).

Anemia, characterized by reduced hemoglobin and oxygen-carrying capacity, is often caused by iron
deficiency, blood loss, chronic infections, and inflammation(1). Recent studies suggest periodontitis patients
exhibit altered blood cell counts, with some showing lower erythrocyte counts, indicating potential anemia of
chronic disease(1). However, limited data exist on Hb levels in gingivitis and chronic periodontitis
patients(1,2).

This study aims to investigate the association between blood hemoglobin levels and the presence of gingivitis
and periodontitis. The objectives include examining the correlation between hemoglobin levels and gingivitis,
as well as assessing its relationship with stage II and stage III periodontitis. Additionally, the study seeks to
evaluate the impact of hemoglobin levels on the occurrence and severity of both gingivitis and periodontitis.

II. MATERIALS AND METHODOLOGY:

A correlational study was conducted at the Department of Periodontology, People’s College of Dental Sciences
& Research Centre, Bhopal, to assess the relationship between periodontal health status and hemoglobin levels
in 225 subjects. Ethical clearance was obtained from designated authority (EC202126). Participants were
categorized into three groups—gingivitis, Stage II periodontitis, and Stage III periodontitis—based on the 2017
classification of Periodontal and Peri-implant Diseases and Conditions. The sample size was determined using
a 16.9% prevalence of severe periodontitis (Hind A. Aljohani et al.). Subjects aged 35-55 years with at least
20 teeth, diagnosed with gingivitis or periodontitis, and free from systemic diseases, smoking, recent
periodontal therapy, pregnancy, and lactation were included. After obtaining informed consent, clinical
parameters (Bleeding on Probing, Probing Pocket Depth, and Clinical Attachment Level) were recorded using
standard instruments. Venous blood samples (5 mL) were collected from the antecubital fossa using a 21-gauge
syringe, stored in EDTA bulbs, and analyzed using automated hematology analyzers based on WHO reference
values (Adult males: 13.5-17.5 g/dL, Adult females: 12.0-15.5 g/dL).

Data analysis was performed using SPSS Version 23. Normality was assessed via the Kolmogorov-Smirnov
and Shapiro-Wilk tests, confirming a normal distribution. Descriptive statistics, including mean, percentages,
and standard deviation, were used for comparison. The Chi-square test was applied to assess differences in
proportions for BOP, PPD, CAL, and hemoglobin levels, while ANOVA was used to compare mean values
across groups. A p-value of <0.05 was considered statistically significant.

I1l. RESULTS:
The study population consisted of 225 participants, distributed equally across three groups: gingivitis (n = 75),
stage Il periodontitis (n = 75), and stage 111 periodontitis (n = 75).
Table 1: Age distribution of the study population

L Stage Il | Stage i
Age Group | Gingivitis (n = Per?odontitis (n Per?odontitis (n | Total (N = 225)
(Years) 75) - 75) - 75)
35-40 22 (29.33%) 15 (20%) 10 (13.33%) 47 (20.89%)
41-45 25 (33.33%) 20 (26.67%) 15 (20%) 60 (26.67%)
46-50 18 (24%) 22 (29.33%) 25 (33.33%) 65 (28.89%)
51-55 10 (13.33%) 18 (24%) 25 (33.33%) 48 (21.33%)

Table 1 presents the age distribution across the three study groups, categorized into four age ranges: 3540,
41-45, 46-50, and 51-55 years. In the gingivitis group, most participants were aged 41-45 years (33.33%),
followed by 35-40 years (29.33%), 46-50 years (24%), and 51-55 years (13.33%), suggesting a lower
prevalence in older individuals.

For stage Il periodontitis, the highest proportion was in the 46-50 years group (29.33%), followed by 41-45
years (26.67%), 3540 years (20%), and 51-55 years (24%), indicating its prevalence in middle-aged adults.
In stage Il periodontitis, 33.33% were in the 46-50 and 51-55 years groups, while only 13.33% were aged
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35-40 years, reflecting the progressive nature of periodontal disease.

Overall, the highest representation was in the 46-50 years group (28.89%), followed by 41-45 years (26.67%),
51-55 years (21.33%), and 35-40 years (20.89%), reinforcing the association between advancing age and
increased severity of periodontal disease.

Graph 1: Age distribution of the study population
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Table 2: Gender distribution of the study population

Gingivitis (n = Stage Il | Stage i
Gender g ~ | Periodontitis (n | Periodontitis (n | Total (N = 225)
") = 75) = 75)
Male 40 (53.33%) 45 (60%) 50 (66.67%) 135 (60%)
Female 35 (46.67%) 30 (40%) 25 (33.33%) 90 (40%)

Table 2 illustrates the gender distribution across the three study groups, with 135 males (60%) and 90 females
(40%) in the total study population. In the gingivitis group, males comprised 53.33% and females 46.67%,
indicating a relatively balanced distribution.

In stage 1l periodontitis, males accounted for 60% and females 40%, suggesting a potential gender-related
predisposition, possibly due to lifestyle factors like smoking or oral hygiene variations. The male
predominance increased in stage |11 periodontitis, with 66.67% males and 33.33% females, reflecting a higher
occurrence of severe periodontal disease among men.

Graph 2: Gender distribution of the study population
GENDER

60
50 40
40
30
20

10

Males Females

IJCRT2503838 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h230


http://www.ijcrt.org/

www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

Table 3: Comparative evaluation of hemoglobin levels between groups

N Hb Levels | Hb Levels | Hb Levels | Mean * | Lower | Upper

Group (9-11 (12-14 (15-17 SD bound | bound
mg/dL) mg/dL) mg/dL) (mg/dL)

Gingivitis | " (1272.67%) 36 (48%) ?229.33%) (1).35?3 R
Stage 1|75 9 (129%) 46 20 13.60 +|13.48 |13.71
Periodontitis (61.33%) | (26.67%) | 0.49
Stage |75 11 50 14 1242 +|1231 |12.54
Periodontitis (14.67%) | (66.67%) | (18.67%) | 0.49
Statistical test value | Chi square statistic = 10.71 F=118.520
P value 0.03* 0.000*

*=Significant; NS = Not Significant

Table 3 presents a comparative analysis of hemoglobin (Hb) levels across gingivitis, stage Il periodontitis, and
stage 11 periodontitis groups, each with 75 participants. Hb levels were categorized into three ranges (9-11
mg/dL, 12-14 mg/dL, and 15-17 mg/dL), with mean values and standard deviations analyzed using Chi-square
and ANOVA tests.

In the gingivitis group, most participants had Hb levels of 12-14 mg/dL (48%), followed by 15-17 mg/dL
(29.33%) and 9-11 mg/dL (22.67%), with a mean Hb level of 13.53 £ 0.57 mg/dL. The stage Il periodontitis
group showed a similar trend, with 61.33% in the 12—-14 mg/dL range, 26.67% in 15-17 mg/dL, and 12% in
9-11 mg/dL, yielding a mean Hb level of 13.60 + 0.49 mg/dL. In stage Il periodontitis, 66.67% had Hb levels
in the 12-14 mg/dL range, 18.67% in 15-17 mg/dL, and 14.67% in 9-11 mg/dL, with a significantly lower
mean Hb level of 12.42 + 0.49 mg/dL.

Chi-square analysis (%2 = 10.71, p = 0.03) showed a significant association between Hb levels and periodontal
disease severity, while ANOVA (F = 118.520, p = 0.000) confirmed statistically significant differences in
mean Hb levels. Post hoc analysis further indicated significantly lower Hb levels in the stage Il periodontitis
group, emphasizing the impact of periodontal inflammation on systemic health.

Graph 3: Comparative evaluation of hemoglobin levels between groups
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Table 4: Comparative evaluation of Bleeding on Probing (BoP) levels between groups

Grou N BoP  Sites | Lower Upper Mean = SD
P (%) bound bound (%)

Gingivitis 75 82.02 +2.88 | 81.36 82.68 High

Stage .. I 75 64.66 + 2.47 64.09 65.23 Moderate

Periodontitis

Stage N |75 5141 + 2.40 50.85 51.96 Low

Periodontitis

‘F’ statistic 2625.365

P value 0.000*

*=Significant; NS = Not Significant
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Table 4 evaluates bleeding on probing (BoP) levels across gingivitis, stage Il periodontitis, and stage 111
periodontitis groups, each with 75 participants. BoP levels are reported as mean percentages with standard
deviations, confidence intervals, and qualitative descriptions.

In the gingivitis group, the mean BoP percentage was 82.02 = 2.88%, with confidence intervals of 81.36%—
82.68%, indicating high gingival inflammation typical of gingivitis. The stage Il periodontitis group showed a
moderate BoP level of 64.66 + 2.47%, with confidence intervals of 64.09%-65.23%, reflecting deeper tissue
inflammation and pocket formation. In stage 111 periodontitis, the mean BoP was lowest at 51.41 + 2.40%, with
confidence intervals of 50.85%-51.96%, suggesting reduced active inflammation due to chronic fibrosis and
vascular changes in advanced disease.

ANOVA analysis (F =2625.365, p = 0.000) confirmed statistically significant differences in BoP levels among
the three groups, highlighting the progressive decline in bleeding response as periodontal disease severity
increases.

Graph 4: Comparative evaluation of Bleeding on Probing (BoP) levels between groups
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Table 5: Comparative evaluation of Probing Pocket Depth (PPD) levels between groups

Grou PPD < 3 | PPD 4-7|PPD > 8| Mean + | Lower Upper
b mm (%) | mm (%) mm (%) | SD (mm) | Bound bound

.y 70 b 0 2.41 2.64

Gingivitis (93.33%) 5 (6.67%) | 0 (0%) 25%0.5

Stage 11|25 40 10 56+ 11 5.61 5.95

Periodontitis | (33.33%) | (53.33%) | (13.33%) T

Stage i 0 35 25 7.24 7.71

periodontitis | 2 (90%) | (6.67%6) | (33.33%) | 2*14

Statistical Chi square statistic = 85.62 F =785.462

test value

P value 0.000* 0.000*

*=Significant; NS = Not Significant

Table 5 compares probing pocket depth (PPD) distributions across gingivitis, stage Il periodontitis, and stage
111 periodontitis groups. PPD levels are categorized into three ranges (< 3 mm, 4—7 mm, and > 8 mm) with
mean values, standard deviations, and confidence intervals.

In the gingivitis group, 93.33% of sites had PPD < 3 mm, 6.67% were in the 4—7 mm range, and none had PPD
> 8 mm. The mean PPD was 2.5 £ 0.5 mm (95% CI: 2.41-2.64 mm), indicating mild inflammation without
significant attachment loss. In stage Il periodontitis, 33.33% of sites had shallow pockets, 53.33% were in the
4—7 mm range, and 13.33% had PPD > 8 mm, with a mean PPD of 5.6 + 1.1 mm (95% CI: 5.61-5.95 mm),
reflecting disease progression. Stage Il periodontitis showed the most advanced destruction, with 20% of sites
having PPD <3 mm, 46.67% in the 4—7 mm range, and 33.33% with PPD > 8 mm. The mean PPD was 7.2 +
1.4 mm (95% CI: 7.24-7.71 mm).

Chi-square analysis (¥*> = 85.62, p = 0.000) confirmed a significant association between periodontal disease
severity and PPD distribution. ANOVA (F = 785.462, p = 0.000) demonstrated statistically significant
differences in mean PPD values, reinforcing the progression from shallow to deep pockets with disease
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severity.
Graph 5: Comparative evaluation of Probing Pocket Depth (PPD) levels between groups
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Table 6: Comparative evaluation of Clinical Attachment Loss (CAL) levels between groups

Grou PPD < 3 |PPD 4-7|PPD > 8| Mean =+ | Lower Upper
P mm (%) | mm (%) | mm (%) |SD (mm) | Bound bound

Gingivitis | 75 (100%) |0(0%)  |0(0%) | oos  F| %0 4854

Stage 11|17 10 393+ 37805 | 4.0862

periodontitis | (22.67%) | %8 (64%) | (133306) | 0.66

Stage Il 120 50 698  +|68197 | 7.1537

periodontitis | > 877 | 6.67%) | (66.67%) |0.72

Statistical | op; square statistic = 206.83 F = 2044.993

test value

P value 0.000* 0.000*

*=Significant; NS = Not Significant

Table 6 analyzes clinical attachment loss (CAL) levels across gingivitis, stage Il periodontitis, and stage 111
periodontitis groups, categorizing sites into three ranges (< 3 mm, 4—7 mm, and > 8§ mm) with mean values,
standard deviations, and confidence intervals.

In the gingivitis group, all sites (100%) had CAL < 3 mm, indicating no significant attachment loss. The mean
CAL was 0.37 = 0.48 mm (95% CI: 0.26—0.49 mm). In stage II periodontitis, 22.67% of sites had CAL < 3
mm, 64% fell in the 4-7 mm range, and 13.33% had CAL > 8 mm. The mean CAL was 3.93 + 0.66 mm (95%
Cl: 3.78-4.09 mm), indicating moderate attachment loss. Stage Il periodontitis showed severe progression,
with 66.67% of sites exhibiting CAL > 8 mm, 26.67% in the 4—7 mm range, and only 6.67% with CAL <3
mm. The mean CAL was 6.98 + 0.72 mm (95% CI: 6.82-7.15 mm).

Chi-square analysis (y2 = 206.83, p = 0.000) confirmed a significant association between CAL levels and
disease severity. ANOVA (F = 2044.993, p = 0.000) demonstrated statistically significant differences in mean
CAL values, reinforcing the progressive attachment loss with worsening periodontal disease.
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Graph 6: Comparative evaluation of Clinical Attachment Loss (CAL) levels between groups
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IV. DISCUSSION

The study revealed that most participants were aged 41-50 years, with a higher proportion of older individuals
in more severe periodontal groups. Males predominated across all groups, with their proportion increasing in
stage Il periodontitis. Hemoglobin levels were highest in gingivitis patients and declined progressively in
stage Il and stage Il periodontitis. Bleeding on probing (BoP) was significantly higher in gingivitis and
decreased as periodontal disease severity increased. Both probing pocket depth (PPD) and clinical attachment
loss (CAL) showed a clear progression from gingivitis to stage Il periodontitis, highlighting the worsening
periodontal destruction with disease advancement.

This study investigates the correlation between hemoglobin levels and periodontal disease severity in
systemically healthy individuals. Previous research by Goldstein(31), Siegel(32), Lainson et al.(33), and
Chawala et al.(34) suggested that anemia contributes to periodontitis rather than resulting from it. However,
studies by Hutter et al.(4) and Thomas et al.(35) found lower hemoglobin levels in periodontitis patients, with
improvements observed after periodontal treatment (Rai and Kharb(36), Agarwal et al.(37)). Contrarily,
Aljohani et al.(2) and Wakai et al.(5) found no correlation between hemoglobin levels and periodontal health,
while Havemose-Poulsen et al.(38) reported no association in patients with aggressive periodontitis or arthritis.
Our findings indicate significantly lower hemoglobin levels in the stage 111 periodontitis group, supporting the
role of periodontal inflammation in systemic health. Patel et al.(39) reported similar trends, suggesting that
chronic inflammation may contribute to anemia. Yamamoto et al.(40) found a decline in erythrocyte count
with worsening periodontal disease. Siddeshappa et al.(41) noted that periodontal therapy reduced
hematological risk factors for cardiovascular disease, while Anumolu et al.(42) reported improvements in
hematocrit after treatment. Since this study lacked treatment interventions and follow-up, it remains unclear
whether anemia is a cause or consequence of periodontitis, warranting further longitudinal research.

V. CONCLUSION:
This study establishes a significant correlation between declining hemoglobin levels and the progression of
periodontal disease. The findings suggest that chronic inflammation in periodontitis may contribute to anemia.
However, without treatment interventions or follow-up, it remains unclear whether anemia is a cause or
consequence of periodontitis. Further longitudinal studies are needed to explore this relationship and assess
the impact of periodontal therapy on hemoglobin levels.
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