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Abstract 
Background: Periodontitis is an inflammatory disease initiated by gram negative bacteria. The degree of 

destruction in the periodontal tissue, ligament and bones depend upon the resistance capacity of the host. The 

aim is to investigate the effect of the number of children on the periodontal health of the mother.  

Materials and Methods: A comparative and cross-sectional study was conducted in The Academy Dental 

Teaching Hospital & Khartoum Teaching Dental hospital and the study population included 80 healthy 

Sudanese mothers aged (30-35) years who had 3 or more children (40 were regarded as cases study group) & a 

matching group of young mothers of the same age range who had 2 or less children (40 were regarded as 

control study group). The two groups were examined using CPITN to determine their periodontal status after 

signing consent. Chi-Square Tests were used to evaluate the periodontal health of mothers with varying number 

of children.  

Results: It has been shown that mothers having increased number of children are more prone to get periodontal 

disease as compared to mothers with lesser number of children. It was evident that there is a strong association 

between the prevalence of the disease and its severity with increasing number of children. (P-value=0.000, 

0.007 respectively)  

Conclusions: Having more children increases the risk of the mother to develop periodontal disease. The more 

children she has, the more likely she is to get a more severe form of periodontitis. 

Keywords: young mothers, periodontitis, number of children 

 

I. Introduction 
Periodontitis is characterized by inflammation in the supporting dental tissues resulting in their 

complete deterioration and is caused by specific gram-negative bacteria. Previously it was thought that 

periodontal inflammation is the reason of poor oral health, plaque deposition and occlusal trauma
 [1]

. Various 

non-modifiable and modifiable factors were demonstrated as the cause of periodontitis. The modifiable factors 

include socioeconomic status, stress, oral hygiene, smoking, obesity etc. while the genetic factors i.e. age, 

ethnicity, presence of diseases etc. are referred to as non-modifiable factors
[2],[3]

. The non-modifiable factors also 

include hormonal alteration which occurs mainly during pregnancy
 [4]

 a change in the hormonal function does 

not alter the course of infection but it is indirectly involved in the elevation of the tissue response against the 

infection. Such infections severely affect the quality of life and causes functional and psychological impairment 

in mothers
 [5]

.  

The normal periodontium comprises the gingiva, periodontal ligament, cementum and the alveolar 

bone. It acts as a supporting unit for the teeth
 [6]

. The disease is responsible for the deterioration of the tissue 

leading to tooth loss 
[7]

. The effect and severity of the periodontal disease varies with the amount of bacterial 

plague and the susceptibility of the tissue towards the disease
 [8]

. The disease could be chronic or aggressive 

depending upon the severity of the effect caused by the disease. Chronic periodontitis is more common in elders 

and its severity enhances with the increase in age while aggressive periodontitis which could be affected by 

certain genetic factors, is more common in children and causes the rapid loss of the tissue
 [9]

. Various 

environmental and genetic factors alter the immune mechanism of the host cell and enable the microbial 

deposition in the periodontal tissue proceeding towards periodontitis
 [10]

. Periodontal infection causes resorption 

of bone and detaches the teeth from the ligaments, these results in the formation of a pocket which later on 

reserves the pathogenic bacteria
 [11]

. The environmental and intrinsic risk factors explained previously have been 

confirmed through research studies and therefore, these risk factors should be eliminated to penalize the disease 

process
 [12]

. The pathogens mainly involved in periodontitis, includes gram-negative and gram-positive bacteria, 

anaerobes and facultative bacteria
 [13]

. Chronic periodontitis is caused by Porphyromonas gingivalis, Tannerella 

forsythia and Treponema Denticola
 [7],[14],[15]

. The extent of pathogenesis caused by the above described bacterial 

species is highly dependent on the host response to the pathogenic organisms and on the presence of etiological 
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risk factors
 [16]

. Extended studies should be done to determine the progression of the disease process by these 

bacterial species
 [17]

. An infection caused by the P. Endodontalis is found in the form of lesions in the 

periodontal pockets and dorsum of the tongue
 [18]

.The extent of generation of an immune response in the host 

cell is the key to the modification of chronic periodontitis
 [19]

. It is suggested that the inflammatory response 

generated by the periodontal disease is not localized and induces wide spread systemic inflammation
 [20]

. 

Similarly, Miller proposed a theory of “focal infection” and suggested that oral infections act as a contributing 

agent in the development of various systemic diseases such as, septicemia, pneumonia and tonsillitis
 [21]

. It is 

also noticed that pregnancy is also prone to modify the oral environment in females due to some unknown 

underlying mechanism and could be avoided through maintaining the oral hygiene
 [16]

.  

Periodontal assessment is done through detailed oral examination which includes the inspection of the 

texture, shape and color of the gingival tissues. Assessment of the extent of periodontal damage is done through 

probing depth and gingival recession measurements. These measurements are not likely to be accurate because 

of the loss of gingival margins in chronic periodontitis but could provide a good estimation of the depth of the 

periodontal pockets
 [16]

. The severity of periodontal damage could be assessed by the abnormal tooth mobility 

which is a reason of alveolar bone loss
 [22]

.  

Periodontal disease is affected by many systemic problems including stress. Stress is an organic 

response of the hypothalamic-pituitary-adrenal (HPA) axis to different chemical, physical and emotional 

stimuli. The concept of acute disease has changed over the past years, although relations to psychosocial and 

emotional issues remain
 [23]

. Research based evidence put forward the fact that psychological stress is related to 

the development of attachment losses and alveolar bone resorption induced by the production of IL-6 which 

could be an underlying factor for the development of periodontal infection
 [24]

. It is further apprehended that host 

immunity is severely depressed during psychological stress which aids the rapid progression of P.gingivalis 

infection in individuals
 [9],[25]

. 

Due to the less research evidence on the topic, it is important to study the relationship of periodontal 

disease with the number of children possessed by the woman. Therefore, this study was conducted on Sudanese 

mothers to evaluate the disease prevalence with respect to the number of children. Due to the strong socio-

cultural influences that usually dictate how things go in our Sudanese community, Sudanese mothers tend to 

dedicate their time and efforts mainly towards taking care of their children, neglecting their general health & 

oral health as well, which may affect their future well-being, a matter which indicates the scientific rationale of 

this study.  

The main objective of this study is to find out the association between prevalence of periodontal 

disease in young mothers examined and the number of their children (Banjoist, 2011, p. 279)
[9]

 and specifically 

to assess the severity of the mother‟s periodontal disease among the study group and control group and to 

determine the association between severity of the mother‟s periodontal disease and the number of her children. 

 

II. Materials And Methods 
It is a descriptive, cross-sectional, comparative study that was carried out in two dental hospitals. The 

Academy Teaching Dental Hospital, which is located in Imtidad area of Khartoum city and Khartoum Teaching 

Dental Hospital, which is found in the centre of Khartoum city . 

The study was done from the December 2011 till February 2012. All married mothers with ages 

ranging from 30 – 35 years who have three or more children during the study period were categorized as cases, 

and a matching control group of mothers of the same age range who have 2 or less children. The mother selected 

to be part of the study group should at least have a child who is of two years or younger in age during the 

assessment. Certain exclusion criteria was followed in which all mothers who suffer from systemic disease e.g. 

diabetes mellitus or hypertension, aggressive periodontitis and those with poor oral hygiene, habits that 

deteriorate the  oral health eg smoking, snuff dipping or drinking were excluded
[2]

. 

The dependent variable in the study is the status of periodontal infection in mothers, whereas, the 

independent variable in the study is the number of children. Convenience Sampling was the technique used, in 

which the sample size was found to be 80, 40 cases (married Sudanese mothers aged (30 – 35) years who have 3 

or more children), and 40 matching control group (married Sudanese mothers of the same age group who have 2 

or less children).  

Approval letter was obtained from the ethical committee of the, University of Medical Sciences & 

Technology. Before the commencement of the study, the purpose and procedure of the study were conveyed to 

the participants and consent was taken. Those who were reluctant were excluded. The mothers were interviewed 

using a well structured, close ended questionnaire including demographic data [age of the mother, her level of 

education, total number of children she has, age of her youngest child, her daily oral hygiene maintenance 

methods, daily habits and finally confirmation of absence of exclusion criteria]. 

Clinical examination for each mother was done under standard and strict infection control measures 

using CPITN (Community Periodontal Index of Treatment needs). Examination was done on dental chairs under 

dental light using a periodontal probe (University of Michigan with William markings)
 [18]

. 
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Six sextants were developed for the assessment of periodontal infection in mothers. A specific index 

for each tooth is examined by scoring on sextant basis. The sextant with higher score is then evaluated after the 

complete examination of all teeth. 

Six sextants (depicted based on FDI notation) 

17 – 14                                            13 – 23                                  24 – 27 

47 – 44                                            43 – 33                                  34 – 37 

The third molars are only included in case they are working as second molars. The treatment based on 

sextant scores involves the evaluation of each sextant; and treatment is only given when two or more teeth are 

affected and are not extracted. In case of a single tooth, it is added to the adjacent sextant. Specific tooth 

showing worsened periodontal infection are selected to develop the treatment strategy. According to the FDI 

notation, the index teeth are elaborated as follows. 

17, 16, 11, 26, 27 

47, 46, 31, 36, 37 

The periodontal examination included presence of supra or sub gingival calculus, plaque index (PI), 

gingival index (GI) and probing depth (PD) as well as gingival recession (GR) by using a periodontal probe. The 

highest score measured at the index teeth in the above criteria was considered to be the tooth score in each 

specific category.PAL (Probing Attachment Loss) indicates severity of periodontal disease. It was calculated for 

each tooth by addition of PD value + GR value (if present), then a diagnosis of the periodontal status of the 

patient is reached. If PAL is 0-2 then it is a mild form of periodontitis, 3-4 it is a moderate form and 5 and more 

is considered a severe type of periodontal disease. Examination findings were recorded on the examination 

sheet. Data was tabulated and analyzed using SPSS 16.0. Pearson Chi-Square test was used, in which a level of 

0.05 P-value was considered to be significant. 

After examination, all mothers who were included in the study group were given a proper oral hygiene 

instructions and scheduled at the Dental Hospitals, for periodontal treatment and regular follow-up. 

 

III. RESULTS 
The main findings in this study are shown in the following figures and tables: 

Figure (1) illustrates the distribution of the study subjects on the basis of age. In the control study 

group, the majority was 30 years old i.e. 45% of the total participants while for  the case study group, most of 

them were 35 years old i.e. 32.5% of the total participants. 

 

 
Table (1) shows that (95%) were college graduates and (5%) were secondary school certificate holders. 

While most of the case study groups were college graduates (72.5%) and (5%) were primary school educated. 

 

Table 1: Frequency Distribution of the Study Groups according to Level of Education: 
Type of patients Educational Level Frequency Percent 

Case 

≥ 3 children 

Primary School 2 5.0% 

 Secondary School 9 22.5% 

 Graduate 29 72.5% 

 Total 40 100% 

Control 

≤ 2 children 

Primary School 0 0.00% 

 Secondary School 2 5.0% 

 Graduate 38 95.0% 
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Table (2) shows frequency distributions according to the number of children each individual has. 80% 

of control group mothers have 2 children, while 20% have 1 child. In cases group, 37.5% have 4 children as the 

highest percentage, while the lowest is 5% having 6 children. 

 

Table 1: Frequency Distribution of the Study Groups According to the Number of their Children 

 

 

 

 

 

 

 

 

 

 

 

Table (3) illustrates the association between the prevalence of periodontal disease in young mothers who are 

part of the study groups and the number of children they have, which was found to be significant with a P-value 

= 0.000  

 

Table 2: Association between the Prevalence of Periodontal Disease in Mothers & the 

                         Number of their Children: 
Diagnosis Type of patient Total 

Cases 

( ≥ 3 children) 

Control 

(l≤ 2 children) 

Generalized mild chronic periodontitis 1 0 1 

100.0% .0% 100.0% 

2.5% .0% 1.3% 

Generalized moderate chronic periodontitis 13 2 15 

86.7% 13.3% 100.0% 

32.5% 5.0% 18.8% 

Generalized severe chronic periodontitis 13 4 17 

76.5% 23.5% 100.0% 

32.5% 10.0% 21.3% 

Localized mild chronic periodontitis 1 12 13 

7.7% 92.3% 100.0% 

2.5% 30.0% 16.3% 

Localized moderate chronic periodontitis 5 2 7 

71.4% 28.6% 100.0% 

12.5% 5.0% 8.8% 

Localized severe chronic periodontitis 1 0 1 

100.0% .0% 100.0% 

2.5% .0% 1.3% 

Generalized marginal chronic gingivitis 6 14 20 

30.0% 70.0% 100.0% 

15.0% 35.0% 25.0% 

Generalized papillary chronic gingivitis 0 2 2 

.0% 100.0% 100.0% 

.0% 5.0% 2.5% 

Localized papillary chronic gingivitis 0 4 4 

.0% 100.0% 100.0% 

.0% 10.0% 5.0% 

Total 40 40 80 

50.0% 50.0% 100.0% 

100.0% 100.0% 100.0% 

                      P-value = 0.000 

 

Figure (2) illustrates the severity of periodontal disease in the study groups in which the cases have high percent 

of severe periodontal disease [35%] against only 10% of the control group. 

Type of patients Number of Children Frequency Percent 

Case 
≥ 3 children 

3 children 13 32.5% 

 4 children 15 37.5% 

 5 children 10 25.0% 

 6 children 2 5.0% 

 Total 40 100% 

Control 
≤ 2 children 

1 child 8 20.0% 

 2 children 32 80.0% 

 Total 40 100% 
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Table (4) shows the association between severity of periodontal disease in mothers and the number of 

children they have. It was found to be significant with a P-value of 0.007. Out of the 40 case study patients, 14 

patients (35%) were diagnosed of having chronic periodontal disease, while 26 patients (65%) were diagnosed 

with no chronic infection. While in control patients, 4 patients (10%) were diagnosed of having severe 

periodontal disease, whereas 36 patients (90%) did not have chronic infection. 

  

Table 3: Association between severity of periodontal disease in young mothers and the number of their children 
Type of patient Severity Total 

 Severe Not severe 

Control 4 36 40 

(l≤ 2 children) 
 

10.0% 90.0% 100.0% 

 22.2% 58.1% 50.0% 

Case 14 26 40 

≥ 3 children 35.0% 65.0% 100.0% 

 77.8% 41.9% 50.0% 

Total 18 62 80 

 22.5% 77.5% 100.0% 

 100.0% 100.0% 100.0% 

                                       P-Value = 0.007 

 

IV. Discussion 
The findings of this study have created an alarming situation for the public health departments because 

periodontal infection particularly strikes the mothers. A number of limitations affected this study. The sample 

size was specific and limited; whereas, the study duration was shorter without any follow-up. These factors limit 

the credibility of the findings of this study. It is justified by considering the fact that the study population is 

limited to Sudanese mothers who are not prone to address their oral condition  and left it untreated unless it 

deemed to be obligatory. Further, the study findings are not generalized and are applied only on the dental 

hospitals present in the Khartoum city. 

The findings of this study showed a high prevalence of periodontal disease among the patients of cases 

study group (mothers who have 3 or more children) with exactly 34 out of a total of 40 patients i.e. 85% of 

individuals of cases study group have some form of periodontitis. Comparing these results with a much less 

prevalence amongst control study group with only 20 out of 40 patients i.e. 50% of individuals included in the 

control study group has a periodontal disease. With a P-value of 0.000, there is an evident association between 

the prevalence of periodontal disease among mothers aged (30-35) years and the number of children they have. 

The study findings also elaborated that approximately one-third of the patients (35%) were diagnosed 

with having some form of a severe chronic periodontal disease, while the other two thirds of the same cases 

group had some sort of mild or moderate chronic periodontitis disease, which is also a high percentage of 

prevalence of severe periodontal disease among mothers of child-bearing age who already have 3 or more 

children. About 22.5% of all the individuals of the study groups were diagnosed of having a severe form of 

periodontal disease. 

An interesting observation in the results of this study revealed a clear association, not only of the actual 

presence of periodontal disease in young mothers and the number of children they have, but extending to 

include a strong association with a P-value of 0.007, between severity of the mother‟s periodontal status disease, 

and the number of children she gave birth to. This principal finding may add to the scanty data available 

regarding this issue in the Sudanese community.  
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The direct proportional relationship between severity of a mother‟s periodontal disease and the number 

of her kids could be due to the increase in stress and energy spent by the mother to take care of her many 

children. It is clearly mentioned previously in many research studies that increased stress conditions may 

attribute to increase the risk of periodontal disease prevalence 
[9],[23]-[25]

. Changes in the microvasculature of the 

teeth during motherhood could be more prominent and occurring at a more chronic level and over a longer 

period of time, that‟s why it can appear with an increase in number of children which could be accompanied by 

a decrease in maintenance of oral hygiene, aggravating the destructive procedure and subsequently leading to 

periodontal disease
 [9]

. 

 

V. Conclusion 
There is an evident association between a mother‟s periodontal status, and the number of her children. 

There is a significant association between the deterioration in a mother‟s periodontal health and the number of 

her children. It was observed that mothers with more children are at more risk of development and progression 

of the periodontal disease.  

 Cohort follow-up studies should be carried out to elaborate the factors contributing to faster progression of the 

periodontal condition and the outcome of performing regular and adequate dental care. 

 

Acknowledgment 
First of all none of this would have been possible without the will and blessings of god almighty, the 

most merciful. 

We would like to express our deep gratitude to Dr. Abeer Ali Bin Ali, for her appreciated efforts and 

help in this research project. Our sincere appreciation to Hiba Khalid, Dr. Ahmed Elasyoti and to Musaab 

Osman Ali for their help with the analysis. Special thanks to the medical and nursing staff at the hospitals where 

the research was conducted for their helpful cooperation and to all the patients who participated in this study 

 

References 
[1]. Van Dyke, T. E., & Dave, S. (2005). Risk factors for periodontitis. Journal of the International Academy of Periodontology, 7(1),3. 

Data retrieved from, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351013/ 

[2]. Borrell, L. N., & Papapanou, P. N. (2005). Analytical epidemiology of periodontitis. Journal of ClinicalPeriodontology, 32(s6), 
pp.132-158. Data retrieved from, http://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2005.00799.x/full 

[3]. Petersen, P. E., Bourgeois, D., Ogawa, H., Estupinan-Day, S., & Ndiaye, C. (2005). The global burden of oral diseases and risks to 

oral health. Bulletin of the World Health Organization, 83(9), pp.661-669. Data retrieved from, 

http://www.scielosp.org/scielo.php?pid=S0042 96862005000900011&script=sci_arttext&tlng=pt 

[4]. Taani, D. Q., Habashneh, R., Hammad, M. M., & Batieha, A. (2003). The periodontal status of pregnant women and its relationship 

with socio‐demographic and clinical variables. Journal of Oral Rehabilitation, 30(4), pp. 440-445. Data retrieved from, 

http://www.prematuros.cl/periodontitis/periodontitis20.pdf 
[5]. Matthews, D. C., Smith, C. G., & Hanscom, S. L. (2001). Tooth loss in periodontal patients. Journal-Canadian Dental 

Association, 67(4), pp.207-210. Data retrieved from, http://www.cda-adc.ca/JCDA/vol-67/issue-4/207.html 

[6]. Newman, M. G., Takei, H., Klokkevold, P. R., & Carranza, F. A. (2011).Carranza's clinical periodontology. Elsevier health 
sciences. Data retrieved from, https://elsevier.ca/product.jsp?isbn=9780323188241  

[7]. Mineoka, T., Awano, S., Rikimaru, T., Kurata, H., Yoshida, A., Ansai, T., & Takehara, T. (2008). Site-specific development of 

periodontal disease is associated with increased levels of Porphyromonas gingivalis, Treponema denticola, and Tannerella forsythia 
in subgingival plaque. Journal of periodontology, 79(4), pp. 670-676. Data retrieved from, 

http://www.joponline.org/doi/abs/10.1902/jop.2008.070398 

[8]. Vogt, M. (2006). Periodontal disease and adverse perinatal outcomes in a cohort of pregnant women. 2006: p.216. Data retrieved 
from, http://cutter.unicamp.br/document/index.php?did=14636&opt=4 

[9]. Benoist, H. M., Seck-Diallo, A., Diouf, A., Yabbre, S., Sembene, M., & Diallo, P. D. (2011). Profile of chronic and aggressive 

periodontitis among Senegalese.Journal of periodontal & implant science, 41(6), pp.279-284.  Data retrieved from,  
http://synapse.koreamed.org/DOIx.php?id=10.5051/jpis.2011.41.6.279 

[10]. American Academy of Periodontology. (2006). “Protecting oral health throughout your life”. 

[11]. Jeffcoat, M. K., Hauth, J. C., Geurs, N. C., Reddy, M. S., Cliver, S. P., Hodgkins, P. M., & Goldenberg, R. L. (2003). Periodontal 

disease and preterm birth: results of a pilot intervention study. Journal of periodontology, 74(8), pp. 1214-1218. Data retrieved 

from, http://www.kaiserberg-klinik.de/_pdf/paro-gyn-en-Jeffcoat_et_al._JP_2003_Perio_u_Preterm_Birth-intervention.pdf 

[12]. Albandar, J. M., & Rams, T. E. (2002). Risk factors for periodontitis in children and young persons. Periodontology 2000, 29(1), 
pp. 207-222. Data retrieved from, http://onlinelibrary.wiley.com/doi/10.1034/j.1600-0757.2002.290110.x/full 

[13]. Järvensivu, A., Hietanen, J., Rautemaa, R., Sorsa, T., & Richardson, M. (2004). Candida yeasts in chronic periodontitis tissues and 

subgingival microbial biofilms in vivo. Oral diseases, 10(2), pp. 106-112. Data retrieved from, 
http://onlinelibrary.wiley.com/doi/10.1046/j.1354-523X.2003.00978.x/full 

[14]. Holt, S. C., & Ebersole, J. L. (2005). Porphyromonas gingivalis, Treponema denticola, and Tannerella forsythia: the „red complex‟, 
a prototype polybacterial pathogenic consortium in periodontitis. Periodontology 2000, 38(1), pp. 72-122. Data retrieved from, 

http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2005.00113.x/full 

[15]. Siqueira, J. F., & Rôças, I. N. (2009). Diversity of endodontic microbiota revisited. Journal of dental research, 88(11), pp. 969-981. 
Data retrieved from,   http://www.endoexperience.com/documents/diversityofendodonticmicrobiotasiqueira2009.pdf 

[16]. Armitage, G. C. (2004). The complete periodontal examination. Periodontology 2000, 34(1),pp.22-33.Data retrieved from, 

http://fac.ksu.edu.sa/sites/default/files/perioexamination.pdf 
[17]. Bedran, T. B. L., Marcantonio, R. A. C., Neto, R. S., Mayer, M. P. A., Grenier, D., Spolidorio, L. C., & Spolidorio, D. P. (2012). 

Porphyromonas endodontalis in chronic periodontitis: a clinical and microbiological cross-sectional study.Journal of oral 

microbiology, 4, pp. nd. Data retrieved from, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3253302/ 

http://www.scielosp.org/scielo.php?pid=S0042
http://fac.ksu.edu.sa/sites/default/files/perioexamination.pdf


Association Between Periodontal Health And The Number Of Children Among Sudanese Mothers In..  

DOI: 10.9790/0853-150602109115                              www.iosrjournals.org                                          115 | Page 

 

 
[18]. Dahlén, G., & Leonhardt, Å. (2006). A new checkerboard panel for testing bacterial markers in periodontal disease. Oral 

microbiology and immunology,21(1),  pp. 6-11. Data retrieved from, http://onlinelibrary.wiley.com/doi/10.1111/j.1399-

302X.2005.00243.x/full 
[19]. Kinane, D. F., Peterson, M., & Stathopoulou, P. G. (2006). Environmental and other modifying factors of the periodontal 

diseases. Periodontology 2000, 40(1), pp.107-119. Data retrieved from, http://onlinelibrary.wiley.com/doi/10.1111/j.1600-

0757.2005.00136.x/full 
[20]. Bobetsis, Y. A., Barros, S. P., & Offenbacher, S. (2006). Exploring the relationship between periodontal disease and pregnancy 

complications. J Am Dent Assoc, 137(Suppl), pp.7S-13S. Data retrieved from, 

http://store.purebrush.com/featured_articles_NewFiles/7S.pdf 
[21]. Miller, W. D. (1891). The Human Mouth as a Focus of Infection. The Lancet, 138(3546), pp.340-342. Data retrieved from, 

http://www.sciencedirect.com/science/article/pii/S0140673602013879/pdf?md5=b48549529f8eb14154ae62b2a96b8dfb&pid=1-

s2.0-S0140673602013879-main.pdf&_valck=1 
[22]. Jordan, R. C. (2004). Diagnosis of periodontal manifestations of systemic diseases.  Periodontology 2000, 34(1), pp. 217-229. Data 

retrieved from, http://onlinelibrary.wiley.com/doi/10.1046/j.0906-6713.2002.003433.x/full 

[23]. Peruzzo, D. C., Benatti, B. B., Ambrosano, G. M., Nogueira-Filho, G. R., Sallum, E. A., Casati, M. Z., & Nociti Jr, F. H. (2007). A 
systematic review of stress and psychological factors as possible risk factors for periodontal disease. Journal of 

periodontology, 78(8), pp. 1491-1504. Data retrieved from, http://www.joponline.org/doi/abs/10.1902/jop.2007.060371 

[24]. Kiccolt-Glaser, J. K., Preacher, K. J., MacCallum, R. C., Arkinson, C., Malarkey, W. B., & Glaser, R. (2003). Chronic stress and 

age-related increases in the proinflammatory cytokine II-6. In Proceedings of the National Academy of Science USA .Vol. 100, pp. 

9090-9095. Data retrieved from, 

https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCkQFjAA&url=http%3A%2
F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12840146&ei=qXhoVMD-

HsOxaf_KgZAG&usg=AFQjCNF5731oDGOW09HmD7NJOxnkldYL4A&bvm=bv.79142246,d.bGQ 

[25]. Houri‐Haddad, Y., Itzchaki, O., Ben‐Nathan, D., & Shapira, L. (2003). The effect of chronic emotional stress on the humoral 
immune response to Porphyromonas gingivalis in mice. Journal of periodontal research, 38(2), pp. 204-209. Data retrieved from, 
http://onlinelibrary.wiley.com/doi/10.1034/j.1600-0765.2003.20390.x/full 

 


