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Abstract
To determine the relationship of gingival pigmentation of different passive smoker 
age groups (both genders) with active household smokers in Erbil city/Iraq. Passive 
smoking is also called ETS (Environmental tobacco smoke) is the result of spontaneous 
cigarette burning, and contrarily, the result of the side-stream of cigarette smoke, as 
well as the smoke exhaled by active smokers. ETS produces numerous side effects 
including oral cavity of people who do not smoke like oral mucosal pigmentation, 
which is fundamentally, cigarette smoking affecting smile and esthetics. Health 
personnel should clearly present the data concerning the adverse results of smoking, 
in addition to the dangers to exposure to environmental tobacco smoke. A total of 
400 patients attending different dental clinics in Erbil city, participated in the study, 
170 passive smokers case group, and 230 non-smoker control group (age 18-70 years) 
(112 male, 58 females for case group) and (128 male, 102 females for control group) 
were included in the study sample. All the participants were assessed for gingival 
pigmentation and were medically free of any systematic disease. The additive number 
and percentage of control group with the total of pigmentation-lack (male 101, 25.25%) 
(female 95, 23.75%) (total 196, 49%) was higher than case group (male 85, 21.25%) 
(female 49, 12.25%) (total 134, 33.5%) with highly significant difference at P=0.000 level. 
For gingival pigmentation case group in its specific details 36 (male 28, 7%)(female 
8, 2%) was higher in number and percentage than control group 34 (male 27, 6.75%) 
(female 7, 1.75%) without significant difference at P 0.1322 but for total case group (36, 
9%) was higher than total control (34, 8.5%) with statistically significant difference at 
P 0.0322. Concerning severity of gingival pigmentation grade 0: Total control group 
number and percentage 196 (49%) was higher than total case number and percentage 
133 (33.25%) with highly statistically significant difference between them P=0.0013 level. 
For Grade 1: There was no statical significant difference between total control and case 
groups for gingival pigmentation at P 0.5 level. For Grade 2: Total case group number 
and percentage 15 (3.75%) was higher than total control group 12 (3%) with statistical 
significant difference at P=0.06 level concerning distribution of gingival pigmentation 
according to age relating factor higher number and percentage were seen at age (30-39 
years) for case group more than control group with highly significant difference at P 
0.0012, followed by age (40-49 years) case group was higher in number and percentage 
more than control group with highly significant difference at P=0.000 level, while for 
age (18-29 years) control group number and percentage was higher than case group 
with significant difference at P=0.029 level followed by group  50 years control group 
number and percentage was higher than case group with highly significant difference 
at P=0.000 level. 
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Introduction
Smoking is seen to have many adverse effects. The World 
Health Organization (WHO) classifies smoking as a chronic, 
progressive disease which is contagious, it’s also considered 
to be a necrobiotic addiction. [1] Nicotine addiction does not 
cause changes in behavior or functioning of a smoker, but it 
negatively influences the health of passive smokers like oral 
mucosa pigmentation which is clinically manifested as a result 

of tobacco smoking, [1] which is mainly due to the accumulation 
of melanin (smoker’s melanosis or oral mucosal pigmentation). [2] 
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Passive smoking (is so called ETS-Environmental tobacco 
smoke) which means accompanying smokers negatively 
influences the health of passive smokers. ETS  on the other hand, 
is the result of spontaneous cigarette burning and fundamentally, 
the result of the side-stream of cigarette smoke, as well as the 
smoke exhaled by active smokers. 

Pigmentation can occur in different areas of oral cavity such 
as gingiva, palate, labial mucosa, ventral surface of the tongue 
and rarely floor of the mouth and attached gingiva is the most 
involved. [3-5] Smoking [5-9] cigarettes a day appeared to be 
sufficient to cause gingival melanin pigmentation. [6] Secondhand 
smoke can compromise the health of individuals at all ages. [7,8] 

The aim of this study was to determine the relationship of 
gingival pigmentation of different passive smokers age groups 
(both genders with active household smokers to protect 
nonsmokers in their environment from the adverse effects of 
exposure to environmental tobacco.

Patients and Methods
A total of 400 subjects participated in the study, who reported 
to different governmental and private clinics in Erbil city, 
randomly selected, in the age group of 18-70 years, informed 
consent was obtained from all subjects and the study was 
approved by institutional ethical committee (Ethical approval 
no.2986 on August 4th, 2021). The sample was, 170 subjects’ 
passive smokers case group, who at least had one member in 
their families a smoker or smoking a minimum 6-10 cigarettes/
day and smoking at least 6 cigarettes or more at home once a 
day in their presence in the past 6 months, and 230 subject’s 
nonsmoker control group who didn’t have a smoker in their 
family. 

Distribution of age and gender were included in the study, 
participants were divided into subgroups by their age (10 years 
interval), (case group: 112 males, 58 females), (control group: 
128 males, 102 males) were included in the study sample at the 
base line. 

All study sample subjects (control and case groups) were 
completely healthy and didn’t use any medications that induce 
pigmentation. 

Inclusion criteria
1. Patient aged 18-70 years

2. Healthy patients

Exclusion criteria
1. Patients with drug induced pigmentation

2. Patients who were diagnosed with chronic periodontitis

All participants were assessed for gingival pigmentation by 
using Takashi et al. assessment index in 2005, [9] to measure 
gingival melanin pigmentation. Mouth mirror and sickle shaped 
probe were used for examination. 

Takashi et al. index grades were as follows: [10]

1. Score 0: No pigmentation

2. Score 1: Solitary unit(s) of pigmentation in papillary 
gingiva without extension between neighboring solitary 
units.

3. Score 2: Formation of continuous ribbon extending from 
neighboring solitary units. 

Statistical Analysis
Data were collected and entered in the computer, analyzed 
by using appropriate data system which is called (SPSS) 
Statistical Package for Social Science version 22, the results 
will be compared between participants with different variables 
with statistical significance level of <0.05 level, they will be 
presented as percentages in Tables, Figures using chi-square 
test.

Table 1 revealed that a total sample of 400 participants were 
divided into 2 groups: case group comprised 170 (42.5%) 
participants with a passive family smoker, male 112 (28.25%), 
female 58 (14.5%), while control group number, was 230 
(57.5%) participants with a history of no family smoking, male 
comprised 128 (32%) of the sample and female 102 (25.5%) of 
the sample as it is shown in Figure 1.

The additive number and % of control group without pigmentation 
including all its specific details, male 101 (25.25%), female 

Table 1: Number and percentage distribution of total sample groups of both genders according to presence and absence of 
gingival pigmentation.

Variable

Case 170(42.5%) Control 230(57.5%) Total 400(100%)  

No. (%) Male 
112 (28.25%)

No. (%) Female 
58 (14.5%)

No. (%) 
Male 128 

(32%)

No. (%) 
Female 102 

(25.5%)

Males of 
case and 
control

Females of 
case and 
control

Gingival 
pigmentation Male  case Female case Male control Female 

control

Males and 
females of 
case and 
control

Total case Total control ***P-Value

 Yes (%)       28 (7%) 8 (2%) 27 (6.75%) 7 (1.75%) 0.132 36 (9%)** 34 (8.5%)**  ** 0.0322

 No (%)    85 (21.25%) 49(12.25%) 101 (25.5%) 95 (23.75%) 134 (33.50%) 196 (49%) * 0

   * p-value  *0.000 0  * 0.000 0 0
* No. and % of control group without pigmentation, male 101 (25.25%), female 95 (23.75%) and the total 196 (49%) was more than case group, male 85 (21.25%), female 49 (12.25%) & total 134 
(33.5%) with highly significant difference at P= 0.000 level. 
** Statistically significant difference between total case 36 (9%) more than total control group 34 (8.5%) at P=0.032 
* * * Male 28 (7%), female 8 (2%) case group was more than control group, male 27 (6.75%), female 7 (1.75%) with no significant difference at P= 0.1322.
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The order of family members according to the distribution 
number and percentage of both groups in relation to grades of 
passive gingival pigmentation was for brother, father, husband, 
mother and sister respectively. Except for grade 1, father order 
occupied the highest percentage followed by brother order.

Table 3 revealed the number and percentage of case and control 
group according to their different age groups, the higher number 
and percentage of case and control group were seen among 30-
39 years, 66 (16.5%), 76 (19%) respectively, and the total is 
142 (35.5%) followed by the age 18-29 years, case number 59 
(14.75%) and control 71 (17.75%) and the total is 142 (35.5%) 
respectively as it is shown in Figures  3. 

Table 4 showed that the higher number and percentage of 
passive gingival pigmentation were seen among (30-39) years 
old for case was 15 (3.75%) more than control 9 (2.25%) with 

95 (23.75%) plus total 196 (49%) was higher than case study 
specific details male 85 (21.25%), female 49 (12.25%), plus 
total 134 (33.5%) with highly significant difference at P=0.000 
level as it is shown in Figure 1.

For gingival pigmentation case group including its specific 
details, male 28 (7%), female 8 (2%) plus total 36 (9%) was 
more than control group male 27 (6.75%), female 7 (1.75%) 
plus total 34 (8.5%) with statistically significant difference at 
P=0.032 for the total, but with non-significant difference for the 
details at P=0.1322 level as it is shown in Figure 1.

Table 2 showed that comparing total control group number 
and percentage 196 (49%) for grade 0 gingival pigmentation 
was higher than total case group 134 (33.25%) with highly 
significant difference between them at P=N 0.0013 

While comparing total case group number and percentage 15 
(3.75%) for grade 2 gingival pigmentation was higher than 
total control 12 (3%) with statistically significant difference 
between them at P=0.06 level. There was no statistically 
significant difference between both groups for grade 1 gingival 
pigmentation at P=0.5 level as it is shown in Figure 2.

Figure 1: Number and percentage of male and female of both case and 
control group.

Figure 2: A Number and percentage of male and female of both case 
and control group.

Table 2: Distribution number and percentage of total both groups in relation to grades of passive gingival pigmentation.

Variable 
Grades of gingival pigmentation

NO.170 (%42.5) Grade 0 Grade 1 Grade 2
Brother 68 (17%) 55 (13.75%) 6 (0.02%) 7 (1.75%)
Father 57 (14.25%) 39 (9.75%) 13 (3.25%) 5 (1.25%)

Husband 24 (6%) 22 (5.5%) 1 (0.25%) 1 (0.25%)
Mother 14 (3.5%) 12 (3%) 1 (0.25%) 1 (0.25%)
Sister 7 (1.75%) 5 (1.25%) 1 (0.25%) 1 (0.25%)

Total case 170 (42.5%) 134 (33.25%)* 22 (5.5%) 15 (3.75%) ***
Control 230 (57.5%) 196 (49%)* 22 (5.5%) 12 (3%) ***
P-value  *0.0013 **0.5 ***0.06

* Number and percentage of total control group 196 (49%) grade 0 gingival pigmentation was more than total case 134 (33.25%) with highly significant difference at P 0.0013.  
** No statistically significant difference between both case and control group for grade 1 gingival pigmentation at P 0.5 level.  
*** Number and percentage of total case group 15 (3.75) % grade 2 gingival pigmentation was more than total control group 12 (3%) with statistically significant difference between them at 0.06 
level.

Table 3: Number and percentage distribution of passive and control group according to their age group.
Age groups Case  Control Total

No% No%          No%         
18-29  59 (14.75%)  71 (17.75%)  130 (32.5%)
30-39  66 (16.5%)  76 (19%)  142 (35.5%)
40-49  33 (8.25%)  53 (13.25%)  86 (21.5%)
  ≥ 50  12 (3%)  30 (7.5%)  42 (10.5%)
Total NO.170 (42.5%)  230 (57.5%)  400 (100%)
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highly significant difference at P=0.0012 level, followed by age 
40-49 years old for case group was 10 (2.5%) more than control 
group 6 (0.02%) with highly statistical significant difference at 
P=0.000 level while higher number and percentage of gingival 
pigmentation for control group were seen at age 18-29 years 
old for control group 14 (3.5%) was more than case group 10 
(2.5%) with statistical significant difference at P=0.029 level, 
followed by age ≥ 50 years old, control group was 5 (1.25%) 
more than case group 2 (0.5%) with highly significant difference 
at P 0.000 level as it is shown in Figure 4.

Discussion
Secondhand smoke can compromise the health of individual 

at all ages. [7] Smoker’s melanosis (oral mucosal pigmentation) 
is among the most common lesions in smoker’s mouth. [11] 
Smokers’ melanosis occurs in up to 21.5% of smokers [12] It has 
been reported that melanin pigmentation occurs in all human 
races and both genders. [13] The degree of pigmentation is 
directly related to the mechanical, chemical, and physiologic 
stimulators of melanocytes. [14] It has been reported that gingiva 
is the most commonly pigmented sites in the oral cavity, 
pigmentation caused as physiologic pigmentation results in an 
esthetic concern for the adults leading to formation of black 
gingiva. [15] 

There is an increased production of melanin, which may 
provide a biologic defense against the noxious agents present in 

Figure 3: Comparing of passive gingival pig mentation of total case and control group.

Table 4: Passive gingival pigmentation distribution according to age relating factor among passive and control group.
Age group Case Control P-Value

18-29 10 (2.5%)  14 (3.5%) * 0.029
30-39  15 (3.75%)  9 (2.25%) ** 0.0012
40-49  10 (2.5%)  6 (0.02%) ***0.000
≥ 50  2 (0.5%)  5 (1.25%)  **** 0.000
Total  37 (9.25%)  34 (7.02%)  

*Significant difference between case and control group for age (18-29) years 10(25%) and 14(3.5%) at P0.029 level.  
**Highly significant difference between case and control group for age (30-39) years, 15(3.75%) and 9(2.5%) at P0.0012 level.  
***Highly significant difference between case and control group for age (40-49) years, 10(2.5%) and 6(0.02%) at P0.000 level.  
****Highly significant difference between case and control group for age ≥50 years, 2(0.5%) and 5(1.25%) at P0.000 level. 

Figure 4: Comparing of different grades of gingival pigmentation gingival pigmentation between case and control groups.
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tobacco smoke. [12] There are two original ways for the stimulant 
materials in cigarette smoke to reach the gingival melanocytes. 
The first way is from the mucosa saliva and the second way is 
the systemic route which occurs through blood circulation by 
breathing through nose affecting the melanocytes indirectly, so 
the second way is a more acceptable explanation. [3,6,9]  

Information on the smoking amount was limited, we were 

unable to determine the smoking index because subjects were 
unable to detect the number of cigarettes per day. However, 
there have been studies that reported gingival pigmentation has 
no relationship with the number of cigarettes smoked per day, 
[16,17] our outcomes won’t be denied by these limitations.

Table 1 revealed that total case group with gingival pigmentation 
36 (9%) were higher than total control 34 (8.5%) with 

Figure 5: Number and percentage of case and control group according to different age groups.

Figure 6: Number and percentage of case and control group according to different age groups.

Figure 7: Passive gingival pigmentation among different age group of case and control group.
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statistically significant difference at P=0.032, this Figures 5-7 is 
in accordance with a Turkish study population (Eurasia) which 
was to be 37% (18) and with Caucasian population study where 
gingival pigmentation prevalence reported to be 30%. [18,19]

Our result was lower than the Indian population (96%), 
and Iranian population study (54%), [20] and (15%) among 
European population. This explains its increased production 
by melanocytes. [2,5] Epidemiologic studies have demonstrated 
that secondhand smoke contains higher concentrations of toxic 
compounds particularly nicotine compared to the same amount 
of smoked tobacco. [21]

Concerning gender, our study revealed that higher number and 
percentage of gingival pigmentation was greater in male case 
group 112 (28.25%) and control group 128 (32%), than female 
case group 58 (14.5%) and control group 102 (25.5%), this result 
was in accordance with Balaji study in Madurai/India that found 
the distribution of gingival pigmentation was more in male than 
female, [22,23] also it’s in accordance with Oberg et al. study that 
world-wide 33% of male nonsmokers and 35% of female non 
smokers were exposed to secondhand smoke in 2004. [23] 

Our result contrasted with a study conducted in Iran that found 
the gingival pigmentation passive smoker prevalence was 27 
(54%) and control 14 (28%) greater in female than male. [20]

Table 2 revealed that number and percentage of gingival 
pigmentation grades among different family members arranged 
from highest to lowest as the following: brother, father, husband, 
mother and sister respectively this result is in contrast with the 
Iranian study [20] that found smoking by the husband at home 
caused gingival pigmentation in passive smokers. Among family 
members, a husband and wife usually spend the most time with 
each other, thus, the effects of exposure to secondhand smoke 
would be greater on women’s health compared to exposure 
to the secondhand smoke of parents during childhood. [24] It’s 
worth noting that smoking by the father is less harmful than that 
by the mother. [25] 

According to our best knowledge, no similar study has investigated 
the effect of passive smoking on family members’ order.

Concerning grades, our study revealed that the highest 
percentage of both groups in relation to grades of gingival 
pigmentation was grade [1] 22 (5.5%) for both case and control 
group, with the order of the brother occupying the highest 
percentage unlike other grades’ order of family members, with 
non-significant difference between them, in solitary units, in 
papillary gingiva without extension between neighbouring 
solitary units according to Takashi et al. [10] this result is in 
accordance with Hanioka et al. [9] who reported that gingival 
pigmentation in passive smokers was in the form of separate, 
single units. Further studies are required to assess patterns of 
pigmentation in passive smokers in details. 

Table 3 clarified the number and percentage of both groups 
according to their different age groups. Highest number and 
percentage of case and control groups were seen among age 30-
39 years, 66 (16.5%), 76 (19%) respectively. 

Table 4 In relation to age factor, our study revealed that higher 
number and percentage of passive gingival pigmentation were 

seen among case group 30-39 years 15 (3.75%) more than control 
group 9 (2.25%) with highly significant difference at P=0.0012, 
followed by age 40-49 years case group 10 (2.5%) more than 
control group 6 (0.02%) with highly significant difference 
at P=0.000 level, regarding why these effects of smoking on 
gingival pigmentation were so much marked in young people 
than others, this may be due to the accumulation of melanin 
by melanocytes. [26] The activation of melanocytes can trigger 
the accumulation of melanin. Many studies have reported that 
young people have high melanocyte activity, so our result is in 
accordance with Gilhar et al. [27] study and with Tomotak et al. 
[28] study found that gingival pigmentation induced by smoking 
was more remarkable in young people than in middle aged 
people. [28] 

This result is in accordance with Chen study 2015 that reported 
the rate of younger smokers has been on the rise for the past 
several years in some countries. [29] This shows that oral 
pigmentation is possible in non-smokers who are near other 
smokers as well. [17,22,30] 

It was also found that Environmental Tobacco Smoke (ETS) 
impairs the final differentiation of keratinocytes [31] and 
contributes to the increased gingival pigmentation evaluated 
based on gingival pigmentation index. [32,33] 

Therefore, anti-smoking education is a very important and 
pressing issue. In the dental field, describing the effects of 
smoking on gingival pigmentation is effective in educating 
patients on smoking cessation. Our findings may therefore 
expand anti-smoking education to include pointing the effects 
of smoking on gingival pigmentation. [8,14] 

Conclusion
Gingival melanosis is not a pathological problem for most 
patients, it’s a cosmetic problem, it appears as pigmented lesion 
in every age and group. The present findings suggested an age-
related difference in the smoking induced gingival pigmentation 
in passive smokers was more significant in younger patients 
than in older ones, more in male than female, grade 1 was more 
prevalent in both groups, but the pattern of severity was more in 
grade 2, gingival pigmentation was more in male than female. 
Therefore, anti-smoking programs should strongly target 
younger generations. 
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