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Abstract 
Background: The patients’ age is considered a modified risk factor that caus-
es periodontal disease, dental caries, and their development. Objective: The 
present study was designed to evaluate the impact of salivary pH value and 
dental caries index on periodontal status among adult age groups of patients 
from Aseer region, Saudi Arabia. Methods: A cross-sectional analysis car-
ried out in the college of dentistry, King Khalid University on 750 adult pa-
tients (400 males and 350 females). The adults patients were divided into 
three equal groups according to the patients’ age: group I (20 - 30 years), 
group II (31 - 40 years), and group III (41 - 50 years). Plaque index (PLI), 
gingival index (GI), clinical attachment loss (CAL), and the dental caries index 
(DMFT) recorded as well as salivary pH. All findings collected, then analyzed 
by an ANOVA test and the t-test. A p-value at <0.05 was considered a statis-
tical significance level. Results: The clinical findings of the current study 
showed that there were statistically significant differences in the patients’ age 
of both males and females. Moreover, there were statistically significant dif-
ferences in GI. On the other hand, there were highly statistically significant 
differences in PLI and DMFS, but there were no significant differences in 
CAL of both males and females Moreover, there were no statistically signifi-
cant differences in salivary pH. Conclusion: We concluded that DMFT In-
dex correlated to periodontal and oral health status and, it increased with the 
progression of the patient’s age and can be used in the epidemiological 
evaluation of periodontal and oral health status. 
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1. Introduction 

Periodontal diseases and dental caries are considered the most common oral 
diseases, and their prevalence and effect on peoples remain more significant due 
to they can impact on the general health and cause tooth loss [1] [2]. Although 
the main etiologic factor of dental caries and periodontal diseases is dental pla-
que, other participated factors can impact oral health status [3] [4]. It is known 
that periodontal diseases exist in all age groups, but the adult population is more 
affected than other age groups without regard to region, genetics, gender, so-
cioeconomic status, and education level [5]. 

The age is considered from the risk factors that influence the incidence, in-
crease the prevalence and severity of periodontal disease due to continued ex-
posure to the accumulation of dental plaque throughout the patient’s life [6] [7]. 
Moreover, there were early studies in the world revealed that the oral health sta-
tus and the patient’s age were from the risk factors of dental caries and peri-
odontal diseases and their effect either directly or indirectly where they noticed 
that chronic oral diseases like periodontal diseases, dental caries, temporoman-
dibular disorders, and oral mucosal lesions are popular with an increase in the 
patients’ age [8] [9] [10]. 

Saliva is a physical fluid act as a main method to determine and monitoring of 
oral mucosa [11]. The rate of salivary flow, changes of composition, the ability to 
buffer, and pH are fundamental factors in the identity of periodontal diseases, 
and tooth decay [12] [13]. 

On the other hand, DMFT index is an essential criterion for the evaluation of 
tooth decay and, it is applied to recognize the level of oral health [14] [15]. 

The Decayed, Missing and, Filled Teeth (DMFT) index has been applied in the 
world at least 70 years for evaluating the dental and oral health status. Moreover, 
this index is more significant in epidemiological studies of the community health 
status [16]. Through the application of this index in the monitoring and evalua-
tion of oral health interventions within the community by the improvement of 
the programs and the policies that are related to this field [17] [18]. 

Over the last decade, there was significant interest in Saudi Arabia in the as-
sessment of the effect of oral diseases on indicators of culture and socioeconomic 
status [19]. In college of dentistry, King Khalid University, there was no study 
carried out based on the impact of salivary pH value and dental caries index on 
periodontal status among adult age groups of patients from Aseer region, Saudi 
Arabia. Additionally, Saudi people aged 20 to 50 yr olds are the most population 
productive groups in the society, so incorrect oral health can impact their daily 
actions.  

It should be noted that there is a shortage of information about the oral health 
status, periodontal tissue status, and prevalence of dental caries in this Saudi 
population group. For these reasons, this study was designed to evaluate the im-
pact of salivary pH value and dental caries index on periodontal status among 
adult age groups of patients from Aseer region, Saudi Arabia. This study, con-
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sequently, can help dental care providers, health policymakers, health care provid-
ers, and public health managers to helping the people in the Saudi community. 

2. Subjects and Methods 

Subjects and Ethics statement 
This cross-sectional study was done between 2019-2020 on 750 patients (400 

males and 350 females) aged 20 - 50 yr old and who was referred to periodontics 
clinics, College of Dentistry, King Khalid University. They were divided into 
three equal age groups: 20 - 30, 31 - 40, and 41 - 50 years. The study was done 
according to instructions of experimentation involving human samples in the 
Declaration of Helsinki and the proposal prepared according to the instructions 
of the scientific research committee, college of dentistry, King Khalid University. 
Before beginning the study, the goals of the study demonstrated to the partici-
pants and the written informed consent of participants obtained. 

Clinical oral examination 
The clinical examination of the participants was carried out by the investiga-

tors of this study.  
Inclusion criteria  

• Age 20 - 50 years. 
• The patients without systemic diseases. 
• The female participants were non-pregnant or breastfeeding women or women 

in menopausal status. 
The exclusion criteria  

• The patients with age under 20 years and above 50 years.  
• The patients with systemic disease. 
• The patients received antibiotics and periodontal treatment (in the previous 6 

months). 
• The patients with less than two teeth per sextant before to the study.  

Examination of the patients’ teeth:  
Clinical examination of the patients’ teeth was done to identify the compre-

hensive dental caries status according to the DMFT index. The clinical assess-
ment was conducted according to WHO’s diagnostic instructions with the use of 
a mouth mirror and a WHO probe (Hu Friedy, Chicago, IL) after drying the 
teeth in a lighted environment [20]. There were no radiographic examinations 
for the evaluation of dental caries. 

Periodontal Examination:  
For periodontal examination, PLI according to Silness and Loe [21], GI ac-

cording to Loe and Silness [22], and CAL was conducted by using a mouth mir-
ror and a standardized periodontal probe (Hu-Friedy Thin Williams Probe). 

Salivary pH measurement: 
We asked the participants to come between 9:00 am, and 11:00 am for the 

collection of saliva samples, and then we asked them to rinse their mouth with 
water (bottle) without drinking the water. Five minutes after the oral rinse, we 
asked them to spit the whole saliva into the collection tube (5 ml of saliva col-
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lected in a sterile 10 ml tube). The salivary pH was directly measured with col-
or-coded pH strips (pH guide) to avoid any unwanted changes in the samples. 

Statistical Analysis 
An ANOVA test was used to statistical analysis of the clinical findings. The 

mean and standard deviation (±SD) were recorded. p values < 0.05 were consi-
dered statistically significant differences. 

3. Results 

The findings of the current study summarized in Tables 1-4 and Figures 1-4. 
The mean and standard deviation (±SD) of the male participants’ ages in group 
I, II and III are 29.26 ± 4.14, 39.39 ± 14.28 and 46.7 ± 2.75, whereas the mean 
and standard deviation (±SD) of the female participants’ ages in group I, II and 
III are 26 ± 1.7, 35.2 ± 4.2 and 43 ± 9.3. There were statistically significant dif-
ferences in the age in the comparison between groups I, II, and III in both gend-
ers (p < 0.05).  

According to Tables 1-4 and Figures 2-4, there were highly statistically sig-
nificant differences in the DMFT Index with all periodontal parameters (p = 
0.001) except CAL in the comparison between groups I, II, and III where there 
were no statistically significant differences (p > 0.05) in both genders but there 
was no statistically significant difference in salivary pH in the comparison be-
tween groups I, II, and III in female participants (p > 0.05) whereas there was a 
statistically significant difference in salivary pH in the comparison between 
groups I, II, and III in male participants (p < 0.05).  

Moreover, there were differences in the mean of DMFT index, periodontal 
parameters, and salivary pH among the current study groups concerning gender 
also there was an increase in the mean of DMFT index and salivary pH with an 
increase the age and, there were differences in the mean of PLI, GI, and CAL 
between the age categories of both genders. 
 
Table 1. The mean of patients’ age groups according to the gender. 

Groups and gender Mean of Age ± SD* 

Gπ I (20 - 30 ys) 
M# 29.26 ± 4.14 

F## 26 ± 1.7 

G II (31 - 40 ys) 
M 39.39 ± 14.28 

F 35.2 ± 4.2 

G III (41 - 50 ys) 
M 46.7 ± 2.75 

F 43 ± 9.3 

ANOVA 

M 
p-value 0.012* 

F** 7.513 

F 
p-value 0.031* 

F 6.476 

*p-value Statistically significant differences. πGroup, #Male, ##Female. **F-value. 
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Table 2. The mean of DMFT index according to the patients’ gender. 

Groups and gender DMFT 

Gπ I (20 - 30 ys) 
M# 7.1 ± 1.33 

F## 8.2 ± 4.7 

G II (31 - 40 ys) 
M 8.3 ± 2.4 

F 9.4 ± 4.1 

G III (41 - 50 ys) 
M 8.4 ± 3.4 

F 9.8 ± 4.6 

ANOVA 

M 
p-value 0.001* 

F** 9.371 

F 
p-value 0.001* 

F 9.142 

*p-value Statistically significant differences. πGroup, #Male, ##Female. **F-value. DMFT: The Decayed, 
Missing and Filled Teeth. 
 
Table 3. The mean of periodontal parameters according to the patients’ age and gender. 

Groups PLI GI CAL 

G Iπ (20 - 30 ys) 
M# 1.9 ± 0.42 1.4 ± 0.33 3.06 ± 1.69 

F## 1.7 ± 0.53 1.514 ± 0.46 2.46 ± 1.3 

G II (31 - 40 ys) 
M 1.5 ± 0.44 1.3 ± 0.51 3.75 ± 1.63 

F 1.2 ± 0.53 1.466 ± 0.416 2.58 ± 1.07 

G III (41 - 50 ys) 
M 1.6 ± 0.81 1.7 ± 0.73 3.24 ± 1.95 

F 1.4 ± 0.56 1.343 ± 0.431 2.49 ± 1.7 

ANOVA 

M 
p-value 0.001* 0.012* 0.854 

F** 6.465 2.256 1.757 

F 
p-value 0.001* 0.022 0.943 

F 6.465 1.285 1.529 

*p-value Statistically significant differences. πGroup, #Male, ##Female. **F-value. PLI: plaque index, GI: Gin-
gival index, CAL: Clinical attachment loss. 

 
Table 4. The mean of salivary pH according to the patients’ age and gender. 

Groups and gender Salivary pH 

Gπ I (20 - 30 ys) 
M# 7.15 ± 0.34 

F## 6.72 ± 0.44 

G II (31 - 40 ys) 
M 7.35 ± 0.38 

F 6.77 ± 0.36 

G III (41 - 50 ys) 
M 7.83 ± 0.12 

F 6.77 ± 0.32 

ANOVA 

M 
p-value 0.035* 

F** 9.257 

F 
p-value 0.77 

F 1.934 

*p-value Statistically significant differences. πGroup, #Male, ##Female. **F-value. 
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Figure 1. Mean of patients’ age groups. 
 

 
Figure 2. DMFT index. 
 

 
Figure 3. Periodontal parameters. 

 
On the other hand, Table 3 and Figure 3 revealed that the mean of PLI in 

male and female in group I more than group II and III whereas the mean of GI 
in group III more than group I and II and the mean of CAL in group II more 
than group I and III in both genders. 

Generally, The mean of PLI and CAL in males higher than females and the 
mean of GI in females higher than males in all groups except group III where the 
mean of GI in males more than females. 
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Figure 4. Salivary pH. 

4. Discussion 

The present study revealed a high incidence of periodontal diseases and the de-
cayed, missing, and filled teeth among the participants. Consequently, its results 
will help to increase oral health awareness and to the enhancement of good oral 
health. Furthermore, to apply prevention and treatment methods to decrease 
decayed and missing teeth also, this study results may be beneficial in the as-
sessment and planning of periodontal and oral health programs in the past and 
the future [23].  

Saliva is a biofluid used as an essential diagnostic method to identify some 
oral and systemic diseases and prediction of its therapy outcome [24]. In this 
study, there is an association between an increase of salivary pH and a DMFT 
index with an increase of age. The average of salivary pH value in this study was 
within the normal average with significant differences between males and not 
with females, maybe due to that the all participants in the study were without 
systemic disease [25]. These findings are consistent with the findings of Bnoosh’s 
study [26]. 

And as a result of that, this study revealed that salivary pH, the patients’ age, 
and DMFT Index value was considered significant factors for the assessment of 
periodontal and oral health status. This finding is consistent with the results of 
other studies [27]. 

On the other hand, there was an increase in salivary pH value among the pa-
tients with generalized periodontitis in the study of Baliga et al. Furthermore, 
Galgut detected that was no link between salivary pH value and increase gingivi-
tis, which was more with pocket formation [28] [29]. According to the results of 
the study of Flores-de-Jacoby et al., There were 41% and 51% of participants in 
the older age group were affected with moderate and severe periodontal diseases 
whereas 50% young age group were affected with moderate periodontal diseases 
[30]. Consistent with the current study where participants in the older age group 
and young age group were affected with moderate periodontal diseases in males 
and females. Moreover, these results in agreement with the findings of a non- 
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representative Saudi study done in 2008 that revealed that 37.4% of participants 
were affected by shallow pockets and, there were not present deep pockets in the 
clinical findings [31]. The patients of all age groups in this study had a moderate 
oral hygiene status, different than the results of other studies that appeared more 
than 60% of the patients had a bad oral hygiene status [32]. 

In the present study, there was significantly higher on the DMFS index among 
females compared to males. These results are consistent with the results of other 
Saudi study [33]. This may be attributed to the changes in hormonal levels and 
the earlier eruption of permanent teeth in females. Also, according to a me-
ta-analysis Saudi study, there was a high percentage of DMFT index of all age 
groups in the different regions of Saudi Arabia [34], which is harmonious with 
the results of the current study and other studies conducted in other regions in 
Saudi Arabia [35] [36]. In the present study, there was a significant link between 
the patients’ age and DMFS index, where these findings were in older patients 
higher than younger ones. This was similar to another study [37]. 

5. Strength and Limitations 

There were limitations of the current study where it included the assessment the 
effect of salivary pH value and dental caries index on periodontal and oral 
health status without evaluation of the sociodemographic variables such as pa-
tients’ education level, patients’ economic status. Furthermore, the present study 
exhibits the periodontal and oral health status and does not evaluate the other 
personal reasons that may be impacting on periodontal and oral health. Another 
limitation of this study was that these findings included just participants who 
came to the College of Dentistry, King Khalid University not all people of the 
Aseer region, and other Saudi regions. 

6. Conclusion 

We concluded that salivary pH, the severity of dental caries, and periodontal 
diseases increased with aging. Nevertheless, we need to collect and evaluate oth-
er data, such as sociodemographic factors to identify efficient oral health plan-
ning strategies in the Aseer region, Saudi Arabia and we concluded also that the 
importance of an evaluating the effect of patients’ age on salivary pH value, den-
tal caries, and periodontal and oral health as a part of community oral health 
programs. 
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