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Background and objectives: Aims of the present study were to investigate the gingival 
health status in different age groups of both genders in (300) subjects aged 20–80 years, 
also to fined the effect of the frequency of tooth brushing and education level on gingival 
health of adult population in Erbil city. 
Methods: The examination was performed using plaque, gingival and calculus indices. 
The level of education and frequency of tooth brushing were reported.  
Results: Demonstrated that ; the total mean for plaque(1.18) ,gingival (0.97)  and calculus
(0.19) scores were increased  with increasing  age with  significant differences fore plaque 
(P-value =0.017)  and calculus(P-value =0.00)  score but with  no significant difference for 
gingival score(P-value =0.31) . Males reported higher means than females for plaque and 
gingival score while male reported equal means with female for calculus with no significant 
differences. (P-value =0.41), (P-value =0.16), (P-value =0.82) respectively.    
The highest mean of plaque (1.68), gingival (1.43) and calculus (0.31) scores were seen 
related to non brushing group with significant differences between all groups.  
(P-value =0.00)   
The highest mean of plaque (1.45), gingival, (1.19) and calculus (0.23) scores, were seen 
related to illiterate level of education with significant differences between all groups.  
(P-value =0.00)  
Conclusion: Females reported less mean plaque score and more healthy gingiva than 
males. Gingival, plaque and calculus scores were increasing with age. Most of the of them 
needs increasing their level of education and oral health education.   
Key words: plaque, calculus, gingiva, brushing, level of education. 
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Oral health is an essential and integral 
component of health throughout life.        
No one can be truly healthy unless he or 
she is free from the burden of oral and cra-
niofacial diseases and conditions

1
. Investi-

gations show that marginal gingivitis starts 
in early childhood and its incidence and     
degree of severity increases in adoles-
cence, whereas in the next decade, the in-
cidence of gingivitis spreads insignificantly.  
 However, gingivitis of adults appears in a 
more severe form. After evaluation of the 
general incidence among the adult                   

Introduction  population, it was stated that from 50,0 to 
100,0% of people suffer from gingivitis2. 
The main provoking factor that induces in-
flammation of gingival tissue is the pres-
ence of bacterial biofilms (dental plaque) 
on the teeth/gingival interfaces3.  
Despite great improvement in the oral 
health of populations globally, problems 
still persist, particularly among underprivi-
leged groups, both in developed, and de-
veloping countries 4.  Oral hygiene reflects 
the amount of plaque on teeth, and it is 
reasonable to predict that the level of oral 
hygiene in a population is positively            
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correlated with the prevalence and severity 
of periodontal diseases 

5,6
. The most widely 

accepted risk factor is dental plaque that 
forms on the teeth because of the lack of 
effective oral hygiene. The most effective 
method of dental plaque removal is regular 
tooth brushing 6,7. Prevention of gingivitis, 
in the individual patient or in populations, is 
still the first step toward preventing perio-
dontitis 8.  Prevention of these diseases 
among older subjects emphasizes elimina-
tion of plaque retentive factors, fluoride 
treatment, counseling on oral hygiene and 
diet 9,10. The aims of the study were to: 
1. Determine the gingival health status in 
both genders and different age groups 
among adult population aged 20–80 years.  
2. To find that if there is effect of frequency 
of tooth brushing and education level on 
oral hygiene and gingival health status in 
Erbil city. 
 

Methods  

1st molar ,upper left central incisor and up-
per left 1

st
 premolar ,lower right 1

st
 premo-

lar and central incisor and lower left 1st mo-
lar.   Patient who had less than 20 teeth 
were excluded from the study.  
The examination was done by using plane 
mouth mirrors, WHO periodontal probes to 
detect the dental plaque and gingival 
health cotton and disinfectant agent were 
also used.                 
  The patients were asked about there level 
of educations and determined by giving the 
scores 14. 
Score 0-Illiterated 
Score1-Primary school 
Score2-Secondary school 
Score3-High school 
Score4-College 
Also they were asked about the frequency 
of tooth brushing and a score was given 
according to 15: Score 0-Non brushing: 
Score1-Some time brushing (once  twice,or 
three times a week)   
Score2-Once a day 
Score3-Twice a day 
Score4- More than twice in a day. 
The statistical analysis of the data was car-
ried out by using (SPSS) version was 
11.5.This includes: 
1. Descriptive statistics (mean, standard 
error, and percentage). 
2. Using S.N.K Multiple Range Test and 
analysis of variance (ANOVA) test. 

The total sample consists of 300             
individuals comprising 50% males and 
50% females. The population sample is 
divided into 5 age groups as in Table (1).  
Mean plaque index scores are seen in   
Table (2) according to gender and age 
groups. The mean plaque for the total   
sample was 1.18 and the males reported 
higher mean than females in the first, third, 
fourth, fifth age groups and also the total 
except the second age groups; female re-
ports higher mean than male group with 
statistically no significant difference of      
plaque accumulation between both male 
and female groups. The study include that 

Results  

The total sample was composed of  300 
individuals (150 male and 150 female)  age 
ranging between  20–80 years divided into 
5 age groups of 10 years interval: 20-29, 
30-39,40-49,50-59 and ≥60 years adult 
people were seeking for dental treatment  , 
who were attending the only  four medical 
centers ,Ministry of Health which present in 
different health center in Erbil city named 
( Shahidan ,Soltan Mozafar,Newroze, Malla 
Afandy) in different region .They  were 
medically fit ,selected randomly for exami-
nation by one examiner(the authors). There 
are (16) health centers in Erbil city, every 
(2) or (3) districts are the responsibility of 
one health center, so the authors chose (4) 
health centers randomly, the examination 
was done twice weekly and (15) subjects 
examined on every call.   
The clinical examinations were performed 
in the dental clinic of medical centers. The 
plaque index by Silness J& Löe 11, gingival 
index by Löe H& Silness 12 and calculus 
index by Ramfjord 13 were used      for the 
examination of six teeth which represent 
six segments of the jaw 13 upper  right          
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the mean plaque is increased with age with 
statistically significant difference at 0.05 
levels.  
Table (3) demonstrated that the mean gin-
gival score according to gender and age 
groups.  The mean for the total sample was 
( 0.972).  Males reported higher mean gin-
gival score than female but the difference 
was not found to be statistically significant. 
The mean gingival score was increased 
with age but   with no statistically significant 
difference (P> 0.05). 
Mean calculus index scores are shown in 
Table (4) according to gender and age 
groups. The mean calculus for the total 
sample was 0.19 and the males reported 
slightly higher mean than females in the   
third and, fifth age groups while in the sec-
ond and fourth age group females reports 
slightly higher means than male and in the 
first age group they report equal amount of 
calculus also as a total female showed 
equal mean of calculus with male (0.18);   
with statistically no significant difference of 
calculus accumulation between both male 
and female groups. The study found that 
the mean calculus was increased with age 
with statistically significant difference at 
0.05 levels.  
Mean plaque, calculus and gingival indices 
scores are shown in (Table 5) according to 
frequency of tooth brushing. The highest 
mean of plaque, calculus and gingival indi-
ces were seen related to non brushing 
group of both genders, with highly signifi-
cant differences (P-value <0.005). The data 
collection about teeth brushing shows that 
highest percentage of population were 
brush their teeth once a day (% 33); and 
(15.6%) were brushing their teeth 
twice ,females reported more frequent 
teeth brushing than males.  
Mean plaque, calculus and gingival indices 
scores are demonstrated in (Table 6) ac-
cording to their level of education. The 
highest mean of plaque, calculus and        
gingival scores were seen related to illiter-
ate level of education of male and female 
groups. Statistical analysis showed highly 
significant differences of plaque, calculus   

and gingival scores of male and female 
groups according to there level of educa-
tion.   
 
 
Table 1: The number and percentage of 
individuals distributed according to gender 
and age groups   

 Age 
groups 

           
Males 
No.% 

   
 Females 
No.% 

         
 Total 
No.% 

20-29 
65     

(43.3 ) 
55   (36.7) 

120   
(80.0) 

30-39 
38     

(25.3 ) 
49    

(32.7) 
87     

(58.0) 

40-49 19 (12.7) 
27    

(18.0) 
46      

(30.7) 

50-59 19 (12.7) 11    (7.3 ) 
30      

(20.0) 

  ≥60 9  (6.0) 8      (5.3 ) 
17      

(11.3) 

Total 150   (100) 
150    

(100) 
300       

(200) 
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Table 2: The mean and standard error of plaque index according to genders and age 
groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Not significant difference of plaque accumulation between both male and female groups. 
** Statistically significant difference of plaque accumulation according to age groups at 0.05 levels.  
   

 
 
Table 3: The mean and standard error of gingival index according to genders and age 
group  

*Not statistical significant difference of gingival score between male and female groups.  
** No statistical significant difference gingival score according to age groups. 

     

    Age group       Males   Females 

*P-value 

Total 

 **P-value 

  Mean± SE Mean± SE Mean± SE 

20-29 1.17 ± 0.09 1.05±0.06 
0.141 

NS 

1.12±0.07 
     0.017 
        S 

30-39 0.98 ±0.13 1.15±0.11 1.10±0.09 

40-49 1.28 ±0.19 1.14±0.16 

F=2.179 
df=1 
298 
299 

1.11±0.12 

F=3.079 
df=4 

     295 
     299 

50-59 1.55 ±0.18 1.13±0.27 1.39±0.15 

 ≥60 2.22 ±  0.15 1.13±0.33 1.70±0.22 

Total 1.25±0.0.07 1.11±0.06 1.18±0.09 

   Age group       Males Females 
*p-value 

      Total 
**p-value 

   Mean ± SE Mean ± SE Mean ± SE 

20-29  1.0±0.09 0.88 ±0.09 
0.160 
    NS 

0.95±0.64 
     0.311 
        NS 

30-39 0.89±0.11 0.89±0.10 0.89±0.73 

40-49 1.02±0.12 0.99±0.12 

F=1.986 
df=1 
    298 
     299 

 1.0±0.10 
      
 F=1.199 
     df=1 
        298 
        299 

50-59 1.23±0.15 1.08±.23 1.174±0.12 

≥60 1.42±0.24 0.817±0.26 1.135±0.20 

Total 1.03±0.06 0.916±0.05 0.972±0.04 
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Table 4: The mean and standard error of calculus index according to gender and age 
group. 

*Not statistical significant difference of calculus accumulation   between males and females groups.  
** Statistically significant difference of calculus accumulation according to age groups 

 
 
 
 
Table 5:  The number, percentage, mean and standard error of plaque, calculus and gingi-
val indices according to frequency of tooth brushing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Statistically significant differences of plaque ,gingival and calculus scores were seen between 
 males and females according to tooth brushing    (P-value <0.005). 

 
 
 
 

     Males   Females 
*P-value 

     Total 
**P-value 

Age group Mean ± SE Mean ± SE Mean ± SE 

20-29 0.11±0.03 0.11±0.02 

    0.827 
      NS 

0.11 ±0.02 

0.00 
S 

30-39 0.15±0.04 0.19±0.03 0.19±0.03 

40-49 0.29±0.08 0.23±0.05 0.23±0.05 

50-59 0.20±0.07 0.24±0.07 F=0.048 
df=1 
298 
299 

0.24±0.07 F=6.43 
df=4 
 295 
 299 

≥60 0.53±0.15 0.50±0.14 0.50±0.14 

Total 0.18 ±0.24 0.18  ±0.02 0.19±0.02 

 
Frequency 

of tooth  
brushing 

 
Male 
N0.% 

  

 
Female 
N0.% 

  

Total 
N0.% 

Plaque  
index 

Mean ±SE 

Calculus  
index 

Mean ±SE 

Gingival 
index 

Mean ±SE 

0 40(26.6) 37(18) 77 (25.6) 1.80±0.07 0.31±0.05 1.43±0.07 

1 37(18) 34(22.6) 71(23.6) 1.25±0.08 0.15±0.03 0.96±0.08 

2 48(32) 51(34) 99(33) 0.97±0.07 0.12±0.02 0.83±0.06 

3 24(16) 23(15.3) 47(15.6) 0.58±0.10 0.17  ±0.05 0.60±0.10 

4 1(0.6) 5(3.3)   6(2) 0.31±0.30 0.17 ±0.11 0.40±0.35 

Total 150(100) 150(100) 300(100) 1.18±0.04 0.19±0.20 0.97±0.04 

*P-value       0.000 0.0.003 0.0000 

        

F=30.54 
df=4 
  295 
  299 

F=4.19 
df= 4 
  295 
  299 

F=16.87 
df=4 
  295 
  299 
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 Table 6:The mean and standard error of plaque, calculus and gingival indices according 
to level of education. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Statistical significant differences of plaque, calculus and gingival scores of male and female groups 
according to there level of education  

Discussion 

Level of         
education 

Plaque index 
Mean ±SE 

Calculus index 
Mean ±SE 

Gingival index 
Mean ±SE 

Total N0.% 

0  1.45±0.06  0.23±0.03  1.19±0.06 139(46.3) 

1  1.22 ±0.11  0.19±0.06  0.95±0.10 40(13.3) 

2  1.10 ±0.17  0.18±0.05  0.96±0.15 25(83.3) 

3 0.90 ± 0.10  0.12±0.03  0.81±0.09 58(19.3) 

4  0.60 ±0.11  0.09±0.03  0.45±0.08 38(12.6) 

Total  1.18 ±0.05  0.19±0.02  0.97±0.04 300(100) 

*P-value 
  F 
df 

 0.000 (S) 
  12.72 

 4 
295 
299 

 0.031 (S) 
  2.71 

  4 
  295 
  299 

 .000  (S) 
  10.89 

   4 
   295 
   299 

  

Prevention of gingivitis and periodontitis is 
based on control of their causal and risk 
factors. The most widely accepted risk fac-
tor is dental plaque that forms on the teeth 
because of the lack of effective oral hy-
giene 6,7 . 

The result of present study  reveled that, 
the mean plaque score for the total sample 
was moderate and the males reported 
higher mean than females in the first, third, 
fourth and fifth age groups and also the to-
tal mean of plaque is higher in male than 
female, although females suffering from 
hormonal changes due to pregnancy and 
post menopausal but the current study   
reveal highest mean of plaque accumula-
tion among males  this is may be due to 
that the female care much about of  their 
looking with statistically no significant differ-
ence of plaque accumulation between both    
genders groups. This was in accordance 
with other studies 16, 17  .  
The plaque accumulation increased with 
increasing age and there was a significant 
difference between the first, second,       
third and fifth age groups. This finding  is in                                      

agreement with other studies.  18; this might 
be due to   lack of proper oral hygiene in 
older age. It has been generally claimed 
that increasing age is a risk for periodonti-
tis and that aged persons are more at risk 
than younger persons for periodontal dis-
eases this is may be due to chronic sys-
temic disease or reducing immunity at 
older age. Evidence shows that manifesta-
tions of periodontitis are more severe in 
older than in younger individuals. Some 
studies in Iraq indicated that main cause of 
increasing plaque accumulation is related 
to low dental educational level 19,20.  
In the present study males reported higher 
mean gingival score than females but the 
difference was not found to be statistically 
significant (p-value >0.05). This was in 
contrast with the study  16 in which female 
reported higher mean of gingival score 
than male .This study is in agreement with 
other studies 21,22  state that female tended 
to have higher percentage of healthy gin-
giva ,although female suffering from gingi-
vitis and periodontal problem more than 
male due to hormonal changes and      
pregnancy but the current study is           
reported more healthy gingiva than male                     
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this is may be attributed to the habit and 
conscious of females in doing a better oral 
hygiene practice. 
The mean gingival score for the total   was 
increased with age but   statistically with no 
significantly difference at 0.05 levels. That 
means the youngest age groups (20–
29and30-39 years) have healthier gingiva 
than the older age groups. This means that 
this age group cares for their gingival 
health more than old age in addition that 
old age groups suffering from hormonal 
changes, reducing immunity, chronic dis-
eases and medications more than young 
age. This finding is in agreement with other 
studies which stated that prevalence of 
periodontal disease was found in about 
100% in adult 35 year of age and older 16 .  
The mean calculus for the total sample was 
0.19. The total mean of calculus index was 
equal between male and female group; 
with statistically no significant difference of 
calculus accumulation between both gen-
ders. This was in contrast with the studies 
23 ,24, in which  they found statistically   sig-
nificant difference of calculus accumulation 
between both male and female groups. 
Calculus was the most frequently observed 
periodontal condition for the patients as a 
whole and all age group. The current study 
revealed that the mean calculus is in-
creased with age with statistically signifi-
cant difference at 0.05 levels. This finding 
is in agreement with other studies which 
they stated that the mean number of sex-
tants with calculus and pockets increased 
with age 25. The findings suggest that perio-
dontal disease prevalence ranged from 
moderate to high. When making compari-
sons with other studies, for example in the 
age group 35-44 years. They are also com-
parable to another study conducted in a 
rural area in Nineveh governorate 
25.Similarly, a high prevalence of dental 
plaque and calculus has been highlighted 
in other Asian countries 26,27,. 
Tooth brushing data indicate that about 
25.6% of sample did not brush their teeth   
and 18% female). This is may be due to 
low level education. while (Mosul), it was     

60% not brushing their teeth  25. 
As in most studies female reported more 
frequent brushing teeth than male because 
female is consistently more likely to brush 
frequently than male. Gender differences 
should be noted in order to enhance tooth-
brushing behavior .This was in accordance 
with many studies 28. A clear relationship 
appeared between a higher frequency of 
tooth-brushing and better oral hygiene for 
both genders, a positive sign of the role of 
tooth-brushing frequency in dental and gin-
gival health 29. 
In the present study the highest percent-
age of teeth brushing were once a day 33 
%  while the high prevalence of dental 
plaque among the present young adults 
results from their poor oral hygiene prac-
tices  only (26% of the adult population re-
ported twice daily teeth brushing 30. In Iran, 
it seems to be a demanding challenge to 
reach the goal of twice-daily tooth-
brushing, since no more than 57% to 67% 
of dental educators, dental students, and 
dentists themselves perform twice daily 
tooth-brushing 31,32. In Europe and North 
America the corresponding percentages for 
adolescents range from 18% to 86% 33. 
Studies in Korea indicated that the person 
who brushed their  teeth two or more times 
showed about 60% of risk to have perio-
dontitis compared with one or less times 
tooth-brushing per day 34.  
The highest mean of plaque, calculus and 
gingival indices were seen related to non 
brushing group of male and female. This 
was in accordance with many studies  21,35 
in which they found that the lowest number 
of subject with a healthy periodontal status 
was demonstrated in those  with plaque 
index 3 category,  who did not brush daily 
(P < 0.0005).  
Regularly reported tooth cleaning accord-
ing to their level education, the highest 
mean of plaque, calculus and gingival indi-
ces were seen related to first illiterate 
groups of level of education between male 
and female groups. The present findings 
are consistent with earlier reports indicat-
ing that well educated individuals  maintain    
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Conclusion  

a more favorable oral health status than do 
less-educated individuals 

35,36,37
 ;implying 

that ineffective teeth cleaning seems to be 
particularly common in elderly subjects in 
general, and, especially among men and 
those with a lower educational attainment. 
 
 
Periodontal disease are very important 
public health problems in the most of devel-
oping countries .Therefore, an efficient 
dental health care instruction program 
should be constructed to achieve an ac-
ceptable standard of oral hygiene.   
From this study the periodontal conditions 
of people have shown that gingivitis is very 
common in some population groups. Males 
reported higher mean plaque score than 
females because females care much about 
their looking and practice of tooth brushing. 
The gingival health, plaque and calculus 
scores were increasing with age due to the 
accumulative nature of the disease. Major-
ity of the subjects needs oral health educa-
tion. 
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