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Objective: To describe illness perception among patients with periodontal diseases in relation to socio-demographic predictors, oral signs 
and symptoms. Basic Research Design: Cross-sectional analytical study. Participants: Stratified quota sample of 353 consecutive adults 
with periodontal diseases attending university dental clinics in Iran. Main Outcome Measures: The illness perception of periodontal diseases 
measured using the Brief-Illness Perception Questionnaire. Results: Participants’ mean age was 38.7 years and 53% were female. The most 
frequent symptoms were tooth sensitivity, inflamed and painful gingiva, and halitosis. The symptoms that participants associated with peri-
odontal diseases were inflamed and painful gingiva, bleeding while brushing, flossing or eating, and gingival recession. Illness perception 
was associated with education level, the patient’s experience of periodontal symptoms, individuals’ attitudes about an association between 
oral signs and symptoms with periodontal diseases and clinical attachment loss. Conclusion: Understanding how patients perceive their 
disease is a crucial step to motivating and engaging them in periodontal therapy and in the healthcare process.
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Introduction

Periodontal diseases are among the most prevalent oral condi-
tions that affect 20%–50% of the human population across the 
world (Hossain et al., 2021) and are an important cause of 
tooth loss in adults (Lipton et al., 2016). Their high prevalence 
has made them a public dental health concern (Nazir, 2017). 

Although the diagnosis of periodontal diseases is almost 
entirely based on clinical assessments, patients perceive their 
disease as an illness. Illness is a mental construct based on 
a patient’s health-related beliefs and attitudes, as well as 
the information received from society and health profes-
sionals (Machado et al., 2020). In other words, the patient 
organizes patterns of health-related beliefs and attitudes as 
illness perception. This perception influences the behaviour 
regarding the management of the disease (Hoving et al., 
2010) and psychological well-being (Zoeckler et al. 2014). 

Patient engagement is a crucial component of peri-
odontal therapy. A patient’s non-adherence is a challenging 
behaviour (Machado et al., 2020) as yet under-investigated 
in periodontal diseases. The Brief Illness Perception 
Questionnaire (Brief-IPQ) was developed based on the 
common-sense model of self-regulation (Moss-Morris et 
al., 2002). It has acceptable reliability and construct facto-
rial validity in many diseases such as diabetes (Ajuwon 
and Insel 2022), coronary heart disease (De Bacquer et 
al., 2022), and dental caries (Mafla et al., 2018). 

Previous studies have investigated potential periodontal 
diseases (Machado et al., 2020; Valente and Vettore, 2018; 
Vettore and Aqeeli, 2016; Thomson et al., 2012). However, 
this study is among the first to explore determinants of 
periodontal perception following diagnosis of periodontal 
diseases. We sought to describe illness perception among 
patients with periodontal diseases in relation to socio-
demographic predictors, and oral signs/symptoms. 
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 Methods

The protocol of this study were approved by the Ethics 
Committee of Tehran University of Medical Sciences (IR.
TUMS.DENTISTRY.REC.1399.159). Data was collected 
between October 2019 and February 2020. 

This study was conducted with volunteers aged 18 years 
and above that were diagnosed with periodontal diseases. The 
participants were selected using quota sampling with strata 
defined as geographical residence locations. The participants 
were recruited from the dental clinics of Tehran and Isfahan 
dental schools. Using the multivariate regression option of 
the PASS 11 software and considering alpha = 0.05, beta 
= 0.2, and ρ (R) = 0.1, the minimum sample size required 
to evaluate the effect of selected variables was estimated 
at 168 participants for each location. However, due to the 
possibility of people leaving the study or other unforeseen 
cases, 176 patients were recruited.

The inclusion criteria were the presence of periodontal 
diseases (Tonetti et al., 2018; Caton et al., 2018) (i.e. clinical 
attachment loss (CAL), bleeding on probing (BOP), tooth 
loss attributable to periodontitis, bleeding while brushing, 
flossing or eating, swollen and painful gums, presence of 
plaque mass, etc. All participants signed informed consent 
on recruitment. Patients with any systemic disease or 
medication that could affect their periodontal status, those 
who were under the influence of or dependent on drugs or 
alcohol, pregnant women, and patients with any psychiatric, 
developmental, or degenerative brain disorders that could 
affect emotional or cognitive functions were excluded. Also, 
patients with peri-implantitis were not included.

The questionnaire consisted of two parts. The first part 
enquired about socio-demographic information including 
age, gender, place of residence, marital status, health 
insurance, education level, and average monthly income 
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(categorised lower, middle or upper for analysis based on 
annual income of <USD2500, USD2501 to USD4999 and 
>USD5000 respectively). This part also enquired whether 
participants had experienced oral symptoms and whether 
they attributed those symptoms to periodontal diseases.

This part contained 10 questions enquiring whether 
participants had experienced specific symptoms (inflamed 
and painful gingiva; bleeding while brushing, flossing, 
or eating; halitosis; gingival recession; tooth sensitivity; 
toothache; oral dull pain; tooth mobility; loose gingiva; 
and suppuration since the beginning of their periodontal 
diseases. Where participants responded that they had expe-
rienced the symptom a contingent question asked, “Do you 
think this symptom is related to your periodontal disease?” 

In the second part, participants’ illness perception was 
assessed in face-to-face interviews conducted by the two 
calibrated examiners using the Persian version of the Brief-
IPQ (Weinmann et al., 1996; Bazzazian and Besharat, 2010; 
Seydi et al., 2021). Brief-IPQ consists of 8 dimensions, 
including ‘consequences’ (perceived consequences of the 
disease), ‘timeline-acute/chronic’ (perceived timeline of the 
disease such as acute or chronic), ‘personal control’ (i.e., 
individuals’ strategies to manage the disease), ‘treatment 
control’ (i.e., disease treatment such as taking medication 
or surgery), ‘identity’ (i.e., perceived of signs and symp-
toms), ‘illness concern’ (levels of worry about the disease) 
‘emotional representations’ (negative feelings related to the 
disease such as anxiety and anger), and ‘illness coherence’ 
(perceived awareness about the disease). Each dimension 
is answered on a scale from zero to ten. The total score 
of periodontal perception was calculated by summing the 
item scores, with reverse scoring of items 3, 4, and 7. A 
higher total score indicated a higher perceived threat of 
illness (Machado et al., 2020).

Clinical periodontal assessments were conducted by 
two calibrated examiners supervised by a periodontist 
(N.R.). Clinical attachment loss (CAL) and probing depth 
(PD) were recorded at six sites of all teeth (excluding 
third molars) using a Williams probe.

The diagnosis of periodontal diseases was based on 
Tonetti et al. (2018) and Caton et al. (2018). Rather than 
categorising the severity of the disease, the mean value 
of the CAL was calculated per person. 

Repeat measurements were used to determine intra-
examiner and inter-examiner reproducibility at the site 
level. Intra- and inter-examiner reliabilities for probing 
depth and the distance between the CEJ and the free 
gingival margin were ICC 0.91–0.94 & ≥0.80, and ICC 
0.81–0.83 & ≥ 0.75, respectively.

Descriptive analyses present means for continuous vari-
ables and frequencies for categorical variables. Categorical 
variables were compared using the Chi-square (χ²) test.

The distribution of the dependent variable (IPQ 
total score) showed evidence of normality using the 
Kolmogorov-Smirnov normality test (p = 0.07) and on 
visual examination. Independent variables tested as possible 
determinants included age, gender, occupation status, 
place of residence, marital status, income, education 
level, insurance status, the patient’s experience of signs 
& symptoms related to periodontal diseases, attribution 
of signs and symptoms to periodontal diseases, and 
mean CAL. Independent variables were first tested using 
univariate regression and then entered into a backward 

multivariate regression model. Analyses were conducted 
using IBM SPSS version 26 and α was set at 0.05.

 Results

The 353 participants were aged 18 to 66 years 
(Mean=38.67, SD=12.85). Half (53%) were female, most 
(73.5%) fell into the low-income category (< 2500$) and 
were married (64.5%). Only 22.7% had a high level of 
education.  Half (54%) had insurance coverage and 25% 
had no insurance (Table 1). 

The distribution of periodontal symptoms and the 
frequency of symptoms associated with periodontitis are 
shown in Table 2. The most common symptoms were 
tooth sensitivity, halitosis, and inflamed and painful 
gingiva. The most frequently experienced symptoms that 
the participants believed were associated with periodontal 
diseases were inflamed and painful gingiva, bleeding 
while brushing, flossing, or eating, and gingival recession.

Participants were more likely to perceive the illness if 
they had symptoms such as halitosis, toothache, gingival 
attachment loss, and loose teeth. The symptoms most 
frequently assumed to be associated with periodontal 
diseases included gingival recession, painful gingiva, and 
bleeding while brushing, flossing, or eating. Most partici-
pants were unaware that tooth sensitivity and mobility 
could be attributed to periodontal diseases. 

Table 3 shows Brief-IPQR total scores according to socio-
demographic characteristics. Participants who were widowed 
or had lower educational attainment perceived illness more.

In univariate regression age, marital status, education 
level, attitudes about the association of specific oral signs and 
symptoms with periodontal diseases, CAL, and individuals’ 
experience of signs/symptoms had a significant effect on 
illness perception (Table 4).

In multiple regression, occupation, education, experience 
of symptoms, attitudes about the association of specific oral 
signs and symptoms with periodontal diseases, and CAL 
predicted greater periodontal illness perception. The model 
explained 29% of the variance in illness prediction (R2 = 0.29).

The effect of the education level on illness perception 
showed that those with lower education levels perceived 
the illness 3.5 times more severely. Likewise, for one point 
increase in the experience of dental/periodontal symptoms, 
the illness perception increased by 2.5 times. A one-point 
increase in the attribution of dental/periodontal signs, 
reduced illness perception by 39%. However, subjects 
with more CAL perceived the illness as more severe (i.e. 
severity of periodontal perception increased by 11% when 
the CAL was enhanced by one millimeter (1 mm)). 

 Discussion

This study described illness perception in patients with 
periodontal diseases. Lower education, experience of 
symptoms, attitudes about the association of specific oral 
signs and symptoms with periodontal diseases, and greater 
CAL predicted higher perception of illness.

The finding of greater illness perception in people with 
lower education is consistent with Mafla et al, (2018) 
who described a similar inverse relationship. Individuals 
with lower education levels are more likely to experience 
emotional and physical consequences associated with 
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Variable  Total
 (N=353)

 %

Residents of 
Tehran 
(n=94)

 %

Residents of 
Isfahan*
(n=200) 

 %

Others**
(n=59)

 %

Gender Male 47 51.1 43.5 52.5
Female 53 48.9 56.5 47.5

Occupation status No job 51.3 48.9 55.5 40.7
Public employer 3.5 2.1 3.5 5.1
Private employer 2.5 2.1 2.5 3.4
Self-employment 33.4 38.3 32.5 28.8
Retirement 4.5 1.2 6 5.1
Others 4.8 7.4 0.0 16.9

Marital status Single 32.3 36.2 33 23.7
Married 64.3 60.6 64 71.2
Widow 0.8 0.0 1.5 0.0
Divorced 2.5 3.2 1.5 5.1

Education Elementary to high school 36.5 40.4 27.5 61
Diploma 41.2 38.3 49 18.6
Bachelor’s degree 17.8 16 19.5 15.30
Master’s degree 1.7 0.0 2 3.4
Doctorate/ higher 2.8 5.3 2 1.7

Health insurance None 24.6 25.5 26.5 16.9
Health Services Insurance 8.2 7.5 9 6.8
Armed Forces Insurance 2 2.2 2.5 0.0
Social Security Insurance 54.4 57.4 51 61
Supplemental Iranian Health Insurance 10.8 7.4 11 15.3

Income** Upper (>USD5000) 0.8 3.2 0.0 1.7
Middle 16.1 22.3 11.5 22.4
Lower (<USD2500) 83.1 74.5 88.5 75.9

* Some of Isfahan residents received dental care in general dental clinics of Tehran or were referred to general dental clinics of Tehran.
** Patients who lived in areas other than Tehran and received dental care in the general dental clinics of Tehran and Isfahan.

Table 1. Characteristics of 353 periodontal patients.

 
Symptoms

I experienced this symptom, since I have 
had periodontitis

Do you think this symptom was 
associated with periodontitis?*

Yes (%) No (%) Yes (%) No (%)

Inflamed and painful gingiva 55.5 45.5 62.6 37.4
Bleeding while brushing, flossing, or eating 64.6 35.4 56.4 43.6
Halitosis 56.9 43.1 42.2 57.8
Gingival recession 54.7 45.3 51.8 48.2
Tooth Sensitivity 64.9 35.1 30.6 69.4
Toothache 48.8 51.6 23.2 76.8
Oral dull pain 22.1 77.9 28.9 71.1
Tooth Mobility 19.3 80.7 27.5 72.5
Suppuration 15 85 49.3 50.7
Loose gingiva 24.1 75.9 37.7 62.3

Table 2. Frequency of symptoms experienced by 353 patients, and reported to be associated with periodontal diseases.

* For participants who had experienced the symptom.

seeking care later, and worse periodontal indices have 
been demonstrated in this group (Ramírez et al., 2017). 
Hence, this group is at increased risk of oral disease. Ef-
forts to improve oral healthcare knowledge and provide 
dental services for people with lower education levels may 

lead to initiating periodontal therapy and eliminating signs 
and symptoms of periodontal diseases in the early stages. 

Individuals with symptoms such as dull pain and loose 
teeth perceived more illness, as is consistent with previous 
studies (Mafla et al., 2018; Ali et al., 2022). However, 
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Variable Total Score (Mean±SD) p

Gender Male 34.4±11.9 0.22
Female 36.0±12.0

Occupation status No job 36.0±12.2 0.17
Public employee 27.9±8.5
Private employee 37.1±12.5
Self-employment 34.4±12.5
Retirement 38.5±9.4
Others 33.2±11.9

Place of residence Tehran 36.6±9.9 0.13
Isfahan 34.1±12.7
Others 36.9±11.9

Marital status Single 30.4±11.4 <0.001
Married 37.4±11.6
Widow 46.0±11.1
Divorced 39.0±9.1

Education Elementary to high school 40.4±11.2 <0.001
Diploma 34.3±11.1
Bachelor’s degree 28.5±10.2
Master’s degree 29.8±19.3
Doctorate/ higher 28.1±10.6

Health insurance None 35.0±11.9 0.69
Health Services Insurance 37.1±12.3
Armed Forces Insurance 29.9±12.6
Social Security Insurance 35.2±12.0
Supplemental Iranian Health Insurance 35.8±11.8

Income Upper-income bracket 35.6±12.1 0.39
Middle-income bracket 33.2±11.1
Lower-income bracket 36.5±17.7

Table 3. Brief-IPQ’ total score among 353 periodontal patients.

Variables
Univariate Regression Multivariate Regression
β (95%CI) p β (95%CI) p

Age 0.39 (0.31, 0.48) <0.001
Gender 1.57 (-0.92, 4.08) 0.216
Occupation status -0.28 (-1.03, 0.46) 0.448 -0.66 (-1.42, 0.08) 0.081
Place of residence -0.17 (-2.1, 1.75) 0.859
Marital status 5.08 (3.08, 7.09) <0.001
Income -2.01 (-5.21, 1.2) 0.220
Education -4.51 (-5.77, -3.24) <0.001 -3.54 (-5.41, -1.63) <0.001
Insurance status 0.019 (-0.86, 0.91) 0.966
Experience of signs & symptoms related to periodontal diseases 3.39 (2.82, 3.97) <0.001 2.57 (1.83, 3.29) <0.001
Attribution of signs & symptoms to periodontal diseases -0.55 (-1.05, -0.04) 0.033 -0.61 (-1.2, 0.03) <0.001
Clinical Attachment Loss (CAL)  0.23 (0.19, 0.26) <0.001 0.11 (0.06, 0.17) <0.001

Table 4. Univariate and Multivariate linear regression analyses for predictors of periodontal illness perception.

more knowledge about the association between specific 
oral signs and symptoms with periodontal diseases was 
associated with lower illness perception. These patients’ 
knowledge of differentiated periodontal signs may have 
enabled them to manage their disease and utilise the appro-
priate therapy. Hence, promoting periodontal knowledge 

through community-based oral health education may help 
people to benefit from appropriate therapy.

These data may help understand how patients per-
ceive their disease to motivate and engage them in the 
treatment. Engaging patients in their health care through 
increasing oral health literacy, oral hygiene instructions, 
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and motivational interventions could enhance oral 
health and periodontal therapy (Machado et al., 2020). 
Illness perception could be addressed in primary care 
interventions such as dental check-ups, modification of 
the contextual risk determinants, and early detection of 
periodontal diseases. 

Like all research, this research has limitations. This 
study cannot establish causality because of the cross-sec-
tional design. As many of the variables were self-reported, 
social desirability bias should be considered. Interactions 
between age and other explanatory variables may lead 
to evolving different concepts. For example, the effect 
of household income could have varied if older work-
ers had dental benefits or younger adults had competing 
costs. The similarities between symptoms of gingivitis 
and periodontitis and sample size restrictions did not al-
low differentiation of the impact of these two conditions.

In conclusion, the perception of periodontal diseases 
as an illness was related to individuals’ education, peri-
odontal symptoms, attitudes about associations between 
specific symptoms and periodontal diseases, and clinical 
attachment loss. Periodontal practitioners could assess 
patients’ illness perception when designing health promo-
tion programs, and periodontal treatment to understand 
how patients feel and behave about their disease. More 
generally, providing basic periodontal health information 
may facilitate access to appropriate care and improve the 
early detection and management of periodontal diseases. 

 Acknowledgments

The authors express their gratitude to Dr. Nina Rouzmeh 
(Periodontics Department, School of Dentistry, Tehran 
University of Medical Sciences) for supervising the 
calibration and clinical examinations. The authors also 
thank the staff of dental clinics in Tehran and Isfahan 
dental schools for their help with data collection. 

The authors also acknowledge the financial support 
provided by the Research Centre for Caries Prevention, 
Dentistry Research Institute, Tehran University of Medical 
Sciences (Grant number=99-2-234-50044).

Conflicts
There are no conflicts of interest.

 References

Ajuwon, A.M. and Insel, K. (2022): Health Literacy, Illness 
Perception, Depression, and Self-Management among 
African Americans with Type 2 Diabetes. Journal of the 
American Association of Nurse Practitioners 34, 1066–1074.

Ali, A.R., Kapoor A., Chatterjee, D., Gautam, K., Choudhary, A. 
and. Jain, R.L. (2022): Psychometric Approach to Evaluate 
Periodontal Disease Using Revised Illness Perception Question-
naire. Journal of Indian Society of Periodontology 26, 69-74.

Bazzazian, S. and Besharat, M.A. (2010): Reliability and Validity 
of a Farsi Version of the Brief Illness Perception Question-
naire. Procedia-Social and Behavioral Sciences 5, 962–965.

Caton, J.G., Armitage, G., Berglundh, T., Chapple, I., Jepsen, 
S., Kenneth S. Kornman, B.L., Panos, M., Mariano Sanz, 
P. and Tonetti, M.S. (2018): A New Classification Scheme 
for Periodontal and Peri-Implant Diseases and Conditions–
Introduction and Key Changes from the 1999 Classification. 
Journal of Periodontology 89, S1–S8.

Boge, C.L., Petersen, P., Krustrup, U. and Kjøller. M. (2003): 
Self-Reported Oral Hygiene Practices among Adults in 
Denmark. Community Dental Health 20, 229–235.

De Bacquer, D., Astin, F., Kotseva, K., Pogosova, N., Smedt, D., 
Backer, G., Rydén, L. Wood, D. and Jennings, C. (2022): Poor 
Adherence to Lifestyle Recommendations in Patients with 
Coronary Heart Disease: Results from the EUROASPIRE Sur-
veys. European Journal of Preventive Cardiology 29, 383–395.

Hossain, M.Z., Alshahrani, A., Alasmari, A, S., Hyderah, K. 
M., Alshabab, A.Z., Hassan, M.A. and Abdulrazzaq, A.M. 
(2021): A Predictive Logistic Regression Model for Peri-
odontal Diseases. Saudi Journal of Oral Sciences 8, 150-156.

Hoving, J.L., Meer, M.V., Volkova, A.Y. and Frings-Dresen, 
M.H.W. (2010): Illness Perceptions and Work Participation: 
A Systematic Review. International Archives of Occupa-
tional and Environmental Health 83, 595–605.

Lipton, R.B., Schwedt, T.J. and. Friedman, B.W. (2016): GBD 
2015 Disease and Injury Incidence and Prevalence Collabo-
rators. Global, Regional, and National Incidence, Prevalence, 
and Years Lived with Disability for 310 Diseases and 
Injuries, 1990-2015: A Systematic Analysis for the Global 
Burden of Disease Study 2015. Lancet 388, 1545–1602.

Machado, V., Botelho, J., Proença, L. and Mendes, J.J. (2020): 
Self-Reported Illness Perception and Oral Health-Related 
Quality of Life Predict Adherence to Initial Periodon-
tal Treatment. Journal of Clinical Periodontology 47, 
1209–1218.

Mafla, A.C., Villalobos-Galvis, F.H. and Heft, M.W. (2018): 
Illness Perceptions amongst Individuals with Dental Caries. 
Community Dental Health 35, 16–22.

Manski, R. and Moeller, J. (2017): Barriers to Oral Health across 
Selected European Countries and the USA. International 
Dental Journal 67, 133–138.

Moss-Morris, R., Weinman, J., Petrie, K., Horne, R., Cameron, 
L. and Buick, D., (2002): The Revised Illness Perception 
Questionnaire (IPQ-R). Psychology and Health 17, 1–16.

Nazir, M.A. (2017): Prevalence of Periodontal Disease, Its 
Association with Systemic Diseases and Prevention. Inter-
national Journal of Health Sciences 11, 72-80.

Ramírez, J.C.M., Lopera, N.S., López, A.P., Agudelo-Suárez, 
A.A. and Botero, J.E. (2017): Periodontal Disease and Its 
Relationship with Clinical and Sociodemographic Variables 
in Adult Patients Treated in a Service/Teaching Institution. 
Revista Odontológica Mexicana 21, 165–172.

Seydi, M., Akhbari, B., Ghasem Abad, S.K., Jaberzadeh, S., 
Saeedi, A., Ashrafi, A. and Shakoorianfard, M.A. (2021): 
Psychometric Properties of the Persian Version of the Brief 
Illness Questionnaire in Iranian with Non-Specific Chronic 
Neck Pain. Journal of Bodywork and Movement Therapies 
28, 323–331.

Thomson, W.M., Sheiham, A. and Spencer, A.J. (2012): So-
ciobehavioral Aspects of Periodontal Disease. Periodontol-
ogy 2000 60, 54–63.

Tonetti, M.S., Greenwell, H. and Kornman. K.S. (2018): Stag-
ing and Grading of Periodontitis: Framework and Proposal 
of a New Classification and Case Definition. Journal of 
Periodontology 89, S159–172.

Valente, M. and Vettore, M.V. (2018): Contextual and Individual 
Determinants of Periodontal Disease: Multilevel Analysis 
Based on Andersen’s Model. Community Dentistry and 
Oral Epidemiology 46, 161–168.

Vettore, M.V. and Aqeeli, A. (2016): The Roles of Contextual 
and Individual Social Determinants of Oral Health-Related 
Quality of Life in Brazilian Adults. Quality of Life Research 
25, 1029–1042.

Zoeckler, N., Kenn, K., Kuehl, K., Stenzel, N. and Rief, W. 
(2014): Illness Perceptions Predict Exercise Capacity and 
Psychological Well-Being after Pulmonary Rehabilitation 
in COPD Patients. Journal of Psychosomatic Research 
76, 146–151.


