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aid in periodontal integrity by neutralizing reactive oxygen species produced by dento-

gingival plaque-induced inflammation in the periodontal micro-environment. Objectives: The
|© ® purpose of this study was to determine the prevalence of gingival pigmentation and its

relation to periodontal health. Materials and methods: This study utilises a comparative cross-

Copyright: © 2025 by the authors. sectional design and recruits students between the ages of 19 and 22 from Diyala University's
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publication under the terms and  yvere correlated among the participants. In order to quantify the severity of gingival
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pigmentation, Kumar et al.'s (2012) gingival pigmentation index was utilized. WHO's
Community Periodontal Index (CPI) from 1997 was utilized to assess periodontal

(https://creativecommons.org/licens
es/by/4.0/).

health. Results: Gingival pigmentation was present in 9.11% of the cases. Students with
healthy gums and calculus were more prevalent in the group with gingival pigmentation,
while students with bleeding gums were more prevalent in the group with free gingival
pigmentation. Conclusions: Gingival pigmentation may help reduce susceptibility to gingival
inflammation.
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Introduction

The color of healthy gum is typically coral-pink, except it can vary from light chestnut in the direction
to dark brown depending on the degree of keratinization, gingiva thickness, vascularization, and the
presence of melanocytic cells 0-9. Gingival pigmentation manifests as a hazy, deep purple discoloration,
striae, brown, light brown, or black strands, areas, or strands with an irregular shape. The cause is melanin
granules that are produced by melanoblasts. The most well-known endogenous pigment is melanin, a
brown pigment derived from non-hemoglobin. It is produced by melanocytes located in the basal and
supra-basal cell layers of the epithelium ®. Pigmentation of the gingiva is tinting of the gum caused by a
number of endogenous and exogenous etiologic features present in a diversity of lesions and situations ©.

Melanin is a polymeric pigment that absorbs light and is widely distributed in nature. It is among the
primary dyes with the purpose of providing color headed for mammalian tissues ©.

A variety of conditions that induce persistent damage to the tissues enveloping and supporting the teeth
due to provocative responses are collectively referred to as periodontal disease. Gingivitis and chronic
periodontitis are the most prevalent plaque-induced inflammatory conditions @) ®.Bacteria in dental plaque
infect the tissue surrounding the tooth, causing inflammation and periodontal disease ©). Plaque may
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eventually harden into calculus. Plaque-induced gingivitis is an inflammation of the marginal gingiva (that
does not result in epithelial loss. Periodontitis develops when the epithelial attachment is lost (9.
Furthermore, markers of gingival inflammation were lower in pigmented gingival subjects compared to
non-pigmented gingival subjects (). Oral mucosal melanin can take action as a protection barrier by
scavenging antioxidants and preventing oxidative stress through binding toxins such as free radicals and
polycyclic compounds in the direction of melanin. Melanin is known to scavenge free radicals connected
with superoxide anion that are produced as a result of phagocytosis bursts through respiration 9. The aim
of the study was to test the occurrence of pigmented gingiva among college students and its relation to
periodontal health.

Materials and Methods

The study was conducted using an observational cross-sectional comparative design among students
between the ages of 19 and 22 who were enrolled in the College of Physical Education and Sport Science at
Diyala University from December 2021 to March 2022. There were 1295 students in total. The research group
comprised the entire student population with gingival pigmentation who did not meet the exclusion
criteria, thus constituting the sample size. This research investigated the prevalence of gingival
pigmentation and conducted a comparison between age-matched control pupils and those with pigmented
gingiva (study versus control). Prior to commencing the study, the Physical Education and Sport Science
College of the University of Diyala granted ethical approval for the research. The ethical committee of the
College of Dentistry at the University of Baghdad approved the research protocol after obtaining informed
consent from each participant. The study excluded students who had oral disease, students with medical
disorders and diseases, those who were taking medications that induce oral pigmentation, pregnant and
lactating women, and smokers. For the purpose of documenting individual student information, including
but not limited to name, age, gender, gingival pigmentation score, and CPI score, a case sheet has been
generated. In order to quantify the severity of gingival pigmentation, Kumar et al. 12 gingival pigmentation
index was in place. WHO 1997 13, Community Periodontal Index (CPI), was utilized to evaluate periodontal
health.

Statistical analysis

The statistical analysis was conducted using the Statistical Package for Social Science (SPSS version 22;
Chicago, Illinois, USA).Descriptive statistics include frequency and percentage for qualitative variables and
mean and standard error for quantitative variables. Inferential statistics involve one-way analysis of
variance (ANOVA) and independent sample T-test. The significance level was established at p<0.05.

Results

The study group comprised 118 students, of which 118 had gingival pigmentation, representing a
prevalence of 9.11%. The control group consisted of 118 students who did not have gingival pigmentation
and matched the study group in age and gender.

In the study and control groups, Table 1 presents the distribution of students based on their highest CPI
scores. The data presented in this table indicates that the proportion of students in the study group who
had calculus (CPI2) and healthy gingiva (CPI0) was greater. Conversely, the control group had a higher
proportion of students with hemorrhaging gingiva (CPI1).Table 2 presents the distribution of students in
the study group based on the severity of gingival pigmentation who obtained the highest CPI score. The
data presented in this table indicates that a greater proportion of students who reported gingival
hemorrhage (CPI1) and were healthy (CPI0) had a gingival pigmentation score of 2. Conversely, a smaller
proportion of students who had calculus (CPI2) had a gingival pigmentation score 2.
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Table 1: Distribution of students according to the highest score of community periodontal index among
gingival pigmentation groups

Groups
CPI# scores Study Control
N. Yowithin %Total* N. Yowithin %Total
group group
CPI (0) 34 28.81 14.41 28 23.73 11.86
CPI (1) 23 19.49 9.75 41 34.75 17.37
CPI (2) 61 51.69 25.85 49 41.53 20.76

CPI: Community Periodontal Index

*Percentage per total number of students in both case and control groups (236)

Table 2: Distribution of students according to highest scores of community periodontal index by gingival
pigmentation severity
Gingival pigmentation severity

CPI# 1 5 3
scores
o withi o withi o withi
fowithin %Total* N. owithin %Total N. rewithin %Total
group group group
CPI(0) 8 23.53 6.78 19 55.88 16.10 7 20.59 5.93
CPI(1) 7 30.43 5.93 11 47.83 9.32 5 21.74 4.24
CPI(2) 21 34.43 17.80 19 31.15 16.10 21 34.43 17.80

#Community Periodontal Index
*Percentage per total number of students in both study and control groups (236)

Table 3 displays the average number of sextants for each CPI category in both groups. The table indicates
that the average gingival bleeding value (CPI1) was notably lower in the study group. However, the

average values for healthy sextants (CPI0) and sextants with calculus (CPI2) were higher in the study
group, but these differences were not statistically significant.(p>05).

Table 3: Descriptive and statistical test of Community Periodontal Index sextant (mean and SE) by
gingival pigmentation groups

Groups
CP1# scores Study Control
Mean +SE Mean *+SE T test df P value
value
CPI (0) 4.237 0.154 3.814 0.161 1.902 234 0.058NS
CPI (1) 0.771 0.095 1.373 0.149 3.400 234 0.001.*
CPI (2) 1.000 0.114 0.814 0.109 1.185 234 0.237NS

#Community Periodontal Index

NS: Not significant (P>0.05)
*Significant (p<0.05)

Table 4 displays the average number of sextants for each CPI group based on the severity of gingival

pigmentation scores. However, data analysis showed that none of the differences were statistically
significant.
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Table 4: Descriptive and statistical test of Community Periodontal Index sextants (mean *SE) among
group with gingival pigmentation

Gingival pigmentation scores
CPI#
scores

1 2 3

Mean +SE Mean +SE Mean +SE F P value

CPI (0) 4.083 0.283 4.592 0.228 3.879 0.298 2.047 0.134 NS

CPI (D) 0.833 0.185 0.653 0.142 0879 0.178 0.560 0.573 NS
CPI (2) 1.083 0.193 0.755 0.171 1273 0.231 1.883  0.157NS

CPIL: Community Periodontal Index
NS: Not significant (P>0.05)

Discussion

This research aimed to determine the prevalence of gingival pigmentation among students and its
correlation with periodontal condition by comparing two groups. The gingival pigmentation index was
utilized to identify the existence and extent of pigmentation. The prevalence rate was 9.11%, lower than
the 11.26% reported in a prior study conducted by Mohammed and Diab in Iraq in 2020. The variation could
be attributed to the age discrepancy, with participants in the prior study ranging from 13 to 16 years old,
but in this study they were 19 to 22 years old. This conclusion aligns with the research by Jainanai et al. 14,
which identified a correlation between age and pigmentation growth in the Indian population.

The periodontal condition was evaluated in 1997 using the World Health Organization's Community
Periodontal Index. This procedure is straightforward and efficient, offering a rapid assessment of the
periodontal condition and the level of severity in the least amount of time.
The data indicates that the study group had a greater proportion of healthy students and had lower levels
of gingival bleeding compared to the control group. The results align with prior studies carried out by
Nilima in 2011 @ , and Mohammed and Diab @6 in 2020, Eid in 2013 07, Alasmari in 2018 (18),

Gingival pigmentation and oxidative stress are interconnected factors that can influence each other in the
oral cavity. Oxidative stress, characterized by an imbalance between reactive oxygen species (ROS)
production and antioxidant defenses, has been implicated in various oral conditions, including periodontal
diseases .Studies have shown that oxidative stress can lead to tissue damage and inflammation in the
gingiva, affecting the overall health of the periodontium (9. Furthermore, oxidative stress has been shown
to play a critical role in periodontitis, a condition that can also impact gingival pigmentation 0D
Understanding the interplay between oxidative stress and gingival pigmentation is crucial for
comprehensively addressing both the physiological and aesthetic aspects of oral health @2 3.,

Therefore, the study suggests that gingival pigmentation may provide protection due to the defensive
properties of melanin, which can help neutralize reactive oxygen species produced during inflammation
caused by plaque in the periodontal environment. Free radicals generated from oxygen can trigger various
processes leading to matrix breakdown in the inflamed periodontium.

Conclusion

Within the limitations of this study, it can be concluded that Gingival pigmentation and oxidative stress
are intertwined factors that can influence the health and appearance of the gingiva. Further research into
the mechanisms underlying their relationship is essential for developing effective strategies to manage both
oxidative stress-related oral conditions and gingival pigmentation issues.
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