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Abstract: 

Background: Emotional abuse is a widespread form of child abuse. It is suggested that the adverse 

outcomes from all forms of abuse mostly result from the emotional impacts. Resistin, a polypeptide high 

in cysteine, can serve as a valuable biochemical indicator of periodontal tissue damage when detected in 
the saliva. 
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Objective: To assess the relationship of emotional abuse with periodontal status and salivary resistin 

levels. 

Methods: This cross-sectional comparative study included 522 intermediate school students aged 13-15 

years in Kirkuk/Iraq. Information on emotional abuse was obtained using Glaser criteria which is a self- 

administered, structured, questionnaire form. The levels of emotional abuse were categorized into mild 

(score between 24-26), moderate (score between 27-42), and severe (score between 43-72). Periodontal 

health was assessed by using the community periodontal index (CPI). Non-stimulated saliva was collected 

and salivary resistin levels were evaluated using an enzyme-linked immunosorbent assay (ELISA). 

Results: The most common level of abuse was moderate. The largest percentages of participants with 

dental calculus were observed in moderate (48.2%) and severe (57.5%) abuse groups and the highest 

mean number of sextants with gingival bleeding was observed in participants who experienced a moderate 

level of abuse (0.34). While the level of resistin was higher in the mild abuse group (237.06), all of its 

relationships with the periodontal condition were non-significant. 

Conclusion: Emotional abuse affects salivary resistin levels but has no obvious effect on periodontal 

status. Non-significant correlations were observed between salivary resistin levels and the levels of abuse 

with periodontal conditions. 
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Introduction: 
 

All forms of child abuse, including physical and 

sexual abuse as well as neglect, occur simultaneously 

with emotional abuse (1). It is one of the most harmful 

forms of abuse, but it is also one of the least 

recognized causes of trauma. Because of its insidious 

nature, emotional abuse can go undetected for a long 

time even when it has severe consequences for an 

adult victim (2). Emotional abuse is frequently 

disregarded due to the absence of a globally 

recognized term. Researchers may define 

“emotional abuse” based on either the behaviors of 

victims or the effects, depending on their specific area 

of study (3). Due to the broad scope of the term 

“abuse,” scholars have employed many alternative 

names such as “emotional abuse,” “psychological 

maltreatment,” “psychological abuse,” and “verbal 

abuse.” Glaser (4) presents an alternative framework 

for assessing emotional abuse, excluding any 

consideration of parental behavior or relationships 

between parents and children. Periodontal disease, 

including gingivitis and periodontitis, is one of 

widespread diseases in the world 5, and its prevalence 

varies by gender, ethnicity, geographic area, and 

socioeconomic status. Some conditions 
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such as nutritional insufficiency can predispose an 

individual to develop periodontitis or exacerbate 

existing periodontitis (6). Several studies have 

examined the relationships between psychological 

and social factors and the development of periodontal 

disease, and have reported that patients who have 

inadequate coping strategies and particular emotional 

behaviors (e.g., anger) are at a greater risk of 

developing severe periodontal diseases (7). Other 

studies have found associations between exposure to 

abuse and poor oral health behaviors and outcomes 

(8). For instance, when parents show a lack of 

motivation and interest in preserving the oral health 

of child victims of abuse, and when the children 

themselves have low self-esteem, it can lead to 

elevated levels of gingivitis in comparison to children 

who have not experienced violence (9). Minhas et al 

8 reported that exposure to psychological and 

domestic abuse is linked to a higher likelihood of 

having periodontal disease,  which includes 

periodontitis and/ or gingivitis. Others have reported 

that immunity  can  be greatly impaired  by 

psychological abuse  which can  promote the 

progression of periodontal infections (10). 

Depression is also biologically linked to oral health 

and overall quality of life, and researchers have found 
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that stressful circumstances can negatively affect 

gingival tissue (11,12,13). The effects of stress on 

periodontal tissues involve reduced salivary flow, 

which can enhance dental plaque formation (7). 

Decreased stressors in the social environment are 

connected with positive attitudes to health in general 

including oral and thus gingival health (14). 

Saliva is an ideal biological fluid for medical 

diagnosis as it is inexpensive to sample, and 

collection is non-invasive, painless, and easy for 

individuals of all ages, including small children and 

the elderly (15). The composition of different 

compounds in the saliva serves as an indicator of an 

individual’s overall health and can be utilized to 

promptly and effortlessly identify pathological 

alterations in humans (16). 

Resistin is a polypeptide rich in cysteine, that is 

commonly referred to as a secretory factor particular 

to adipose tissue (17,18). The typical serum 

concentration of human resistin falls within the range 

of 7 to 22 ng/mL (19). Resistin is mostly released by 

immunological mononuclear cells in humans, which 

are responsible for various pro-inflammatory effects 

20. This peptide is minimally expressed, if at all, in 

human adipose cells, but it is abundantly expressed in 

mononuclear leukocytes, macrophages, spleen, and 

bone marrow cells (21). The expression of resistin in 

human peripheral blood mononuclear cells is 

increased by pro-inflammatory cytokines such as IL- 

1, IL-6, and TNF-α (22). Thus, resistin likely plays a 

significant function in inflammation in humans. 

A study was carried out by Abdalla et al (23); on 

measuring resistin levels in the saliva and examining 

the correlation between its levels in saliva and blood 

serum using a commercially available enzyme 

immunoassay technique. They found a strong positive 

link between the levels of resistin in the blood and 

saliva, with no notable correlation observed between 

these levels and age, body fat percentage, or BMI. 

The serum-to-salivary ratio of resistin was 0.2. This 

correlation between salivary and serum levels of 

resistin suggests that resistin is transferred from the 

blood to the saliva. This finding supports the potential 

use of salivary resistin levels rather than serum levels 

for early detection of disease. Sabir and Ahmed (24) 

have reported that salivary resistin could serve as a 

valuable biochemical indicator of periodontal tissue 

damage. Indeed, others have found that salivary 

resistin levels are significantly higher among 

individuals with chronic periodontitis, as compared to 

those with gingivitis and individuals in a healthy 

control group (25). 

Individuals who have experienced childhood abuse 

may have lasting negative physiological impacts as a 

result of the very stressful early-life circumstances 

they have endured. They are significantly more 

susceptible to illnesses such as obesity and metabolic 

disorders (26). Childhood abuse, as well as other 

diseases including depression and psychological 

stress, is marked by a significant pro-inflammatory 

state (27). Researchers have investigated whether 

individuals who have experienced childhood abuse 

exhibit elevated levels of resistin, in addition to the 

previously observed inflammatory abnormalities. 

Lehto et al. (28); have documented a direct 

association between levels of resistin and childhood 

maltreatment. However, it has been suggested that 

this association is due to low concentrations of the 

anti-inflammatory biomarker adiponectin. Reduced 

levels of adiponectin can result in decreasing the 

ability to counteract inflammation, hence increasing 

the vulnerability to conditions that exhibit significant 

pro-inflammatory characteristics, both physically and 

psychologically. 

To the best of our knowledge, no Iraqi study has 

assessed the emotional abuse effect on periodontal 

status or assessed its correlation to salivary resistin 

levels. For that reason, this study aimed to detect the 

influence of emotional abuse on periodontal status 

and salivary resistin levels. 

 

Participants and methods 

A cross-sectional comparative study was conducted 

on 522 female intermediate school students aged 13- 

15 years in Kirkuk, Iraq, who were from different 

socioeconomic backgrounds. The study was 

conducted from November 2022 to February 2023. 

Approval to conduct the study was obtained from 

Kirkuk Directorate of Education which helped to 

ensure the cooperation of school staff. 

Assessment of emotional abuse: The Glaser criteria 

4, were used to assess emotional abuse. This tool 

consists of 44 questions answered on a Likert scale. 

The original English version of the emotional abuse 

questionnaire was translated by experts into the 

Arabic language and the number of questions was 

reduced to (30); using input from psychologists and 

psychiatrists. As the reliability and validity of this 

questionnaire needed to be assessed, it was initially 

administered to (150 female students) and the 

answers were sent to a group of experts 

(psychologists and psychiatrists) in the College of 

Educational Psychology / Department of 

Psychological Research at the University of Baghdad 

for revision and assessment. These experts adjusted 

the questions to improve compatibility with the Iraqi 

community and to improve the level of students’ 

understanding of the questions. Ultimately, the 

number of questions was reduced to (24). 

Before collecting the data, the students were informed 

of the nature of the study, were told that their data 

would be kept confidential, only used for scientific 

research purposes, and that it would not affect their 

academic evaluations. The students were also allowed 

to ask any questions at this stage. All students were 

required to have a consent form signed by their 

parents, before completing the questionnaire. After 

calculating the score for each case sheet that the 

students filled out, certain answers received a reverse 

degree and then the final score was determined for 

each student. The levels of emotional abuse were 

categorized into: 

 Mild if the score on the questionnaire was 

24-26. 
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 Moderate if the score was 27-42. 

 Severe if the score was 43-72. 

The maximum possible score on the questionnaire 

was (72) degrees for each paper of the questionnaire. 

A subsample of 88 students from the total of 522 was 

chosen for saliva collection (44 experiencing mild 

abuse and 44 experiencing severe abuse). 

 

Assessment of periodontal health 

Periodontal health was assessed using the community 

periodontal index (CPI) which was modified by the 

WHO in 1997 29. The CPI probe is unique in that it 

is light-weighted, has a 0.5 mm ball at the edge, and 

is graded, with a ring of black separating 3.5 and 5.5 

mm and circles 8.5 and 11.5 mm from the edge 30. 

For subjects under the age of 20 years, only six index 

teeth 16, 11, 26, 36, 31 and 46 (maxillary right first 

molar, maxillary right central incisor, maxillary left 

first molar, mandibular left first molar, mandibular 

left central incisor, mandibular right first molar) are 

examined. This modification is made to avoid scoring 

the deepened sulci associated with eruption as a 

periodontal pocket. For the same reason, when 

children under the age of 15 are examined, the 

periodontal pocket should not be recorded, i.e. only 

bleeding and calculus should be considered. 

Periodontal health status was coded according to the 

following criteria Table (1): 

 
Table1: Periodontal health status code 

 

Code Definition 

0 Healthy (no bleeding, no calculus) 

1 Immediate bleeding was noted following probing 

2 Calculus was discovered during the probing, but the 
      entire black band on the probe was visible  

 

After examination, the participants received 

instructions about how to keep their mouth clean and 

were informed about the importance of teeth brushing 

to prevent the formation of dental plaque that causes 

gingivitis and periodontitis. 

Salivary resistin measurement: Students were 

directed to rinse their mouths with water 

approximately 5 minutes before delivering the saliva 

sample. Non-stimulated saliva was obtained by 

allowing it to passively accumulate in a disposable 

collection cup, following the saliva collection 

procedures established by the University of South 

California School of Dentistry31 as used in a prior 

study 32. Following the collection process, the 

salivary samples underwent centrifugation at a speed 

of 2000-3000 rpm for 20 minutes. The resulting liquid 

portion, known as the supernatant, was carefully 

transferred into sterile Eppendorf tubes. These tubes 

were then labeled with unique codes assigned to each 

student and stored at a temperature of -20°C until they 

could be subjected to additional analysis. The 

measurement of human resistin was conducted using 

an enzyme-linked immunosorbent assay (ELISA) by 

the instructions provided by the manufacturer. 

Statistical analysis 

Data analyses were performed using the statistical 

package for social sciences SPSS v.22 (Chicago, 

Illinois, USA). For quantitative variables, the means, 

and standard errors (SE) were calculated, while 

frequencies and percentages were used for categorical 

variables. Independent sample t-tests were used for 

comparisons between two means. Pearson’s 

correlation was used to determine the linear 

correlation between two quantitative variables. 

ANOVA test was used for a quantitative dependent 

variable by a single factor (independent) variable. 

The Chi-square was used for analyses of contingency 

tables between two categorical data when the sample 

size was large. A P value of ≤ 0.05 was considered 

statistically significant. 

 

Results 

The levels of abuse across ages are shown in Table 2. 

For the total sample (n = 522), the highest reported 

level of abuse was moderate (75.1%) followed by 

severe (15.3%) and mild (9.6%). The same pattern 

was seen across all age groups with no significant 

association between age and abuse level. 

Table 2. Distribution of the levels of abuse across ages  
Abu 
se 

level 

 Age (Years)       

 13   14   15   Total   Ch 

i 

sq 

uar 

e 

p 

va 

lu 

e 

 % n % n % n % 

Mild 2 
0 

8. 
1 

1 
8 

1 
3. 
1 

1 
2 

8. 
7 

5 
0 

9. 
6 

Mod 1 7 9 7 9 7 3 75 5.9 0. 
erate 9 9. 8 1. 9 1. 9 .1 41 20 

      5  0   5   7  2    4 

Seve 3 1 2 1 2 1 8 15   
re 2 3. 1 5. 7 9. 0 .3 

  0  3  6   

Tota 2 4 1 2 1 2 5 10   
l 4 7. 3 6. 3 6. 2 0. 

      7  3  7  3  8  4  2  0  

 

The CPI scores across the abuse levels are shown in 

Table 3. Generally, across all abuse levels, the most 

common 

CPI was score 2 (dental calculus) followed by score 0 

(healthy gingiva), and score 1 (bleeding gingiva). 

There was no significant association between CPI 

scores and the levels of abuse. 

‘Table 3. Distribution of CPI scores across abuse levels  

CPI 
scor 

e 

         Abuse level   Chi 
squar 

                    e  

p- 
valu 
e  

Mild Moderate Severe 

     n  %  n  %  n  %  6.324 0.17 
6 0 1 

     9  
38. 
0  

16 
4  

41. 
8  

2 
7  

33. 
8  

 

1 1 2.0 39 10, 
              0  

7 8.8   

2 3 
     0  

60. 
0  

18 
9  

48. 
2  

4 
6  

57. 
5  

  

 

Table 4 shows that the mean number of sextants with 

CPI 0 (healthy gingiva) was higher among individuals 

experiencing a moderate level of abuse. This pattern 

of results was also observed for the mean number of 
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sextants with CPI 1 (bleeding gingiva), while for CPI 

2 (dental calculus) the mean number of sextants was 

higher for the mild level of abuse. However, the mean 

number of sextants did not differ significantly across 

the levels of abuse. 

 
Table 4. Mean values of sextants at each CPI score 

CP 
I 

sco 

re 

 Abuse level      F P- 
val 
ue 

 Mild   Moderate  Severe    

Me 
an 

SE Me 
an 

SE Me 
an 

SE  

CP 4.7 0.2 4.8 0.0 4.7 0.1 0.3 0.7 
 I 0  2  16  4  68  4  44  17  28  

CP 0.1 0.0 0.3 0.0 0.2 0.0 1.8 0.1 

 I 1  8  62  4  36  3  56  81  53  

CP 1.1 0.1 0.8 0.0 1.0 0.1 2.0 0.1 
 I 2  4  90  5  56  4  35  12  35  

across abuse levels 

Table 5 displays the differences in resistin levels 

between the groups with mild and severe abuse. Mild 

abuse was associated with greater mean salivary 

resistin levels than severe abuse (p=0.018). 

 
Table 5. Mean salivary resistin levels in mild and severe 

abuse groups 

making parents psychologically tense, which is 

reflected on children and can affect their mental 

health (34,35). A study conducted by Dye in 2020 

reported that emotional abuse has moderate positive 

correlations with depression, anxiety, stress, and 

neurotic personality (36). 

The results of the current study with the highest 

percentages of CPI 2 (dental calculus) found in the 

moderate and severe levels, and the highest mean 

number of sextants with CPI 1 (gingival bleeding) 

being in moderate levels of abuse are in agreement 

with those of previous studies (37,38). The effects 

might be ascribed to the emotional repercussions and 

diminished self-worth endured by abuse victims, 

leading them to disregard their overall and dental 

healthcare. Parents of abused children may be less 

inclined to prioritize the oral health of their children 

and have a reduced inclination to seek dental care 

(39). In addition, many abused children may fear 

dental treatment as a result of loneliness or a lack of 

emotional support from parents, which can lead to a 

failure to return to the dentist and even rejection of a 

proposed treatment plan (9). These same arguments 

were brought up in an earlier systematic analysis that 

Saliva 

Sampl 

e 

 Abuse  

 Mild  Severe     

Mean SE Mean SE t p- 

valu 

analyzed the causes and manifestations of dental 

neglect (37,38). 

The current study revealed that resistin levels were 

higher at the mild level of abuse compared to the 
 e  

Resisti 237.0 20.51 178.7 13.12 2.41 0.01 

n 6 8 8 3 5 8 

 (ng/L)  

 

The correlations between salivary resistin levels with 

periodontal health status across mild and severe abuse 

groups are displayed in Table 6. Salivary resistin 

levels were negatively correlated with CPI 1 (gingival 

bleeding) and CPI 2 (dental calculus) at the mild level 

of abuse and positively correlated with CPI 0 (healthy 

gingiva) while, at a severe level of abuse they were 

negatively correlated with CPI 0 and CPI 1 and 

positively correlated with CPI 2. However, all 

correlations were non-significant. 

 
Table 6. Correlation of salivary resistin levels with 

periodontal parameters across the abuse level 
 

Abuse CPI  Resistin  
  r p 

Mild CPI 0 0.101 0.519 

 CPI 1 -0.058 0.712 

 CPI 2 -0.005 0.975 

Severe CPI 0 -0.031 0.838 

 CPI 1 -0.064 0.677 

 CPI 2 0.067 0.660 

 

Discussion: 

In the present study, a moderate level of emotional 

abuse was the most commonly observed type among 

Iraqi children in Kirkuk. These results are in 

disagreement with a previous Iraqi study 33 which 

reported that the percentage of children experiencing 

severe abuse was higher than that for mild abuse. 

This may be attributed to life difficulties and stress 

severe level, suggesting that emotional abuse 

decreased the levels of resistin. This contradicts the 

findings of Lehto (28), who concluded that there was 

an association between low levels of adiponectin and 

childhood abuse, while serum resistin levels showed 

no such association. Nevertheless, this outcome 

aligns with the findings of Levandowski et al 40, who 

found that those who experienced childhood 

maltreatment exhibited lower plasma levels of 

resistin compared to those who did not. Other 

research also reported that individuals who have 

experienced childhood maltreatment or are currently 

experiencing psychiatric symptoms like depression 

exhibit an abnormal release of resistin (41,42). 

In the present study, no significant relationships were 

observed between periodontal condition and abuse 

scores with salivary resistin levels. The findings of 

this study contrast a recent publication that found a 

significant positive correlation between salivary 

resistin levels and gingival crevicular fluid levels, 

mean periodontal pocket depth, clinical attachment 

loss, and the extent of the periodontal inflamed 

surface area. According to the findings of other 

studies, high concentrations of resistin in the saliva 

are associated with severe local inflammation in the 

periodontium. Furthermore, these findings revealed 

that resistin seeps from the gingival crevicular fluid 

into the oral fluid, and it is produced by immune cells 

that respond to periodontopathic bacteria (43). 

 

Conclusion: 

Emotional abuse affects salivary resistin levels but 

has no obvious effect on periodontal status. Non- 

significant  correlations  were  observed  between 
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salivary resistin levels and the levels of abuse with 

periodontal conditions. 
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 اللعاب بمقاومة وعلاقتها اللثة حالة على العاطفية الإساءة تأثير
 

 1ذياب صاحب بان ، 1سامي فخري قبس
 العراق بغداد، جامعةبغداد، الأسنان، طب كلية الوقائي، و الاطفال الأسنان طب قسم1

 

 الخلاصة

 الريسيستين .العاطفية التأثيرات عن الغالب في تنجم المعاملة سوء أشكال جميع عن الناجمة السلبية النتائج أن يقترح .الأطفال معاملة إساءة أشكال من جداً شائع شكل هي العاطفية الإساءة :الخلفية

 .اللثة أنسجة لتدمير مفيدة حيوية كيميائية علامة اللعاب في مستوياته تكون وقد بالسيستين غني الببتيد متعدد هو

 .اللعاب في الريسيستين بمستويات يتعلق فيما اللثة حالة على العاطفية الإساءة آثار تقييم :الهدف

 الإساءة عن معلومات على الحصول تم .العراق / كركوك في المتوسطة المدارس من سنة 13-15 بين أعمارهن تتراوح طالبة 522 المقارنة الدراسة هذه شملت :والطرق المواد

 المناعية الماصة مقايسة باستخدام اللعاب في الريسيستين وقياس المحفز غير اللعاب جمع تم (CPI). المجتمعي اللثة مؤشر باستخدام اللثة صحة تقييم وتم الإدارة ذاتي منظم إستبيان باستخدام العاطفية

 .بالإنزيم المرتبطة

 المعاملة سوء مجموعات في الاسنان على التكلسات من يعانين اللواتي للمشاركات المئوية النسب أكبر لوحظت وقد .المتوسط المستوى هو شيوعا الأكثر المعاملة سوء مستوى كان :النتائج

 في أعلى كان الريسيستين مستوى أن حين في .المعاملة سوء من معتدل مستوى من عانين اللواتي المشاركات في اللثة نزيف مع السدسية من متوسط عدد أعلى ولوحظ والشديدة المعتدلة

 .غير معنوية كانت اللثة بحالة علاقاته جميع فإن الخفيفة، المعاملة سوء مجموعة

 ومستويات اللعاب ريسيستين مستويات بين هامة غير ارتباطات لوحظت وقد .اللثة حالة على واضح تأثير له ليس ولكن اللعاب مقاومة مستويات على العاطفي الإيذاء يؤثر :الإستنتاج

 .اللثة أمراض مع المعاملة سوء

 الريسيستين اللعاب، اللثة، أمراض الأطفال، إساءة العاطفية، الإساءة :المفتاحية الكلمات

. 


