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Introduction

Periodontal diseases affect structures that support and 
anchor the tooth [1,2]. They are mainly classified into two main 
forms: Gingivitis, which is reversible and periodontitis which is 
irreversible. Periodontal diseases are initiated by gram negative 
bacteria from oral biofilm. These pathogens and their toxins initiate 
a host immune response and stimulate chronic inflammation 
in periodontal tissues. However, these events are modified 
by environmental and genetic factors [3-5]. Effects of severe 
periodontal diseases include tooth loss which will affect function, 
esthetics and nutrition. However, these diseases are preventable 
and treatment leads to reduced effects and improved quality of life. 
Successful prevention and treatment requires identification and 
modification of these associated behavioral risk factors.

Good oral hygiene practices remain the bedrock of successful 
management of periodontal diseases [6-8]. Supra/sub-gingival 
plaque removal by use of toothbrushes, chewing sticks, dental floss 
and other Interdental cleaning aids help in maintaining gingival 
health [7]. Lack of proper oral hygiene leads to dental plaque 
accumulation which further cause damage to the periodontal 
structures directly or indirectly. Proper oral hygiene practices 
and oral health seeking behavior have been shown to be affected 
by age; gender; level of education; socioeconomic status; systemic 
disease; smoking and access to dental services [9-15]. Periodontal 
disease increases with age and men have been reported to have 
more severe disease than females. This is because periodontal 
destruction depends on the number of years the disease has been 
in existence and generally females have been reported to seek 
dental care more often than men. Low socioeconomic status and 

Abstract

Keywords: Socio-Behavioral Factors; HIV Discordant Couples; Periodontal Disease

Periodontal diseases are chronic inflammatory conditions of tooth supporting structures. Common forms of these diseases are 
gingivitis and periodontitis. Their primary etiology is bacteria present in the oral biofilm in form of dental plaque. However, the 
course, duration and severity depend on host immune response, which is further altered by systemic diseases such as diabetes; 
habits such as smoking; and socio-demographic characteristics. Early identification and modification of these risk factors reduces 
the prevalence of periodontal diseases especially in high risk groups such as HIV discordant individuals. Therefore, the aim of this 
study was to determine the prevalence of periodontal diseases and associated socio-behavioral risk factors among HIV discordant 
individuals attending AMPATH clinic in Moi Teaching and Referral Hospital. A semi-structured questionnaire was used to obtain data 
on socio-demographics characteristics; medical/dental history; oral hygiene practices and oral health seeking habit. Oral clinical 
examination was done to establish presence or absence of plaque, gingival inflammation and clinical attachment loss. Descriptive 
data was presented in frequency tables, graphs and pie charts. Bivariate analysis and logistic regression were used to associate risk 
factors with prevalence and severity of periodontal diseases. Age, gender, oral hygiene practices and oral health seeking behaviour 
were associated either negatively or positively with prevalence and severity of periodontal diseases.
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levels of education affect oral hygiene practices and oral health 
seeking behaviour negatively. Systemic health and smoking have 
also been shown to modify periodontal health [16,19]. 

Aim of the Study

The aim of this study was to identify the risk factors associated 
with periodontal health status of HIV discordant couples. 

Materials and Methods

A descriptive cross sectional study was carried out over a 
period of three months (October to December 2016), in western 
part of Kenya. 

Study design: Cross sectional hospital based study.

Study location: AMPATH clinics affiliated to Moi Teaching and 
referral Hospital/Moi University. 

Study duration: October 2016 to December 2016.

Sample size: 194 individuals, excluded those with cancer and 
severely ill.

Sample size calculation: convenience sampling was used to 
select the 194 study participants.

Subject and selection method: snowballing technique was used 
to get the desired sample population. Information on discordant 
status was obtained from the medical records.

Inclusion criteria:

1. HIV discordant couples in the AMPATH retention register.
Over 18 years of age and able to consent.

Exclusion criteria:

1. Couples who were too ill to participate (not able to consent).

2. Cancer.

3. Uncontrolled diabetes.

4. Those who had received periodontal treatment in the three 
months prior to the study.

Procedure methodology

The research protocol was explained to participants and staff in 
the facility. Ethical clearance was sought from Institutional Ethics 
Research Committee (IREC) and relevant authorities. Written 
consent was obtained from those willing to participate and 
screening was done. Those who met the inclusion criteria were 
issued with serialized questionnaires. A trained research assistant 

took the participants through each question as they filled and later 
collected the forms. The forms had sections on socio-demographics, 
oral hygiene practices, past and present medical/dental history. 
This was then followed by a clinical exam to assess the oral hygiene 
status, gingival inflammation and periodontal attachment loss. 

Statistical analysis

Data was pre-coded and entered into Microsoft excel and 
SPSS version 20. Mean values were used to summarize data and 
present it in tables, graphs and pie charts. Spearman’s rank-sum 
correlation coefficient was used to investigate the relationship 
between Prevalence of periodontal disease and the Risk factors. 
Binary logistic regression was used to adjust for confounding in the 
relationship between Prevalence of periodontal disease and Age 
and Sex. 

Results 

One hundred and ninety seven (197) individuals participated 
in the study. The mean age for participants was 43.2 ± 11.7. More 
than half of the participants were of low education status and were 
involved in doing menial jobs as a source of income. Descriptive 
statistics for the study population are shown in the figure 1 below. 

Risk factor assessment 

The risk factors assessed included general health problems, 
behavioural and oral health habits (Table 1). Oral hygiene habits 
and practices were assessed by asking questions on whether they 
brush; frequency of brushing and use of Interdental cleaning aids. 
Majority (n = 187, 94.3%) of participants said they brush their 
teeth at least once a day using a commercial tooth brush. Bleeding 
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on tooth brushing was reported in 40.1% of participants. However, 
only 18.5% of participants had visited a dentist in the past one 
year. Majority (n = 169; 85.7%) were non smokers while minority 

Risk Factor Category Frequency (n) Percent (%)

Medical  
History

Diabetes 1 0.5
Hypertension 9 4.6

No known disease 144 74.2
Norplant 12 6.1

Tuberculosis 30 15.4

Smoking
Smoker 17 8.8

Non-smoker 169 87.1
Former smoker 8 4.1

Brushing Frequency
Once a day 109 56.2
Twice a day 65 33.5

Three times a day 20 10.3

Brushing Aid
Commercial toothbrush 149 76.8

Chewing stick 45 23.2

Last Time Brushed

Today 146 75.3
Yesterday 30 15.5
2 days ago 9 4.6
1 week ago 3 1.5

Rare 6 3.1

Interdental Brushing Aids
Yes 151 77.8
No 43 22.2

Visited Dentist
Yes 18 9.3
No 176 90.7

Treatment Received

Extraction 103 51.5
Filling 3 0.5

Painkiller 29 14.9
Partial denture 1 0.5
No treatment 61 31.4

Table 1: Frequency distribution of risk factors by HIV status.

(n = 8, 4.1%) were former smokers. Other than HIV infection in 
the 97 HIV positive individuals, majority (n = 144, 73.1%) were 
clinically health. 

Correlation of prevalence and severity of periodontal diseases 

with risk factors 

Spearman’s rank-sum correlation coefficient was used to 
investigate the relationship between Prevalence of periodontal 
disease and the Risk factors (Table 2). There was a weak, positive 
correlation between Age (ρ = 0.252, p < 0.001) and Prevalence 
of Periodontal Disease. Older people were more likely to have 
periodontal disease than younger people. There was a weak, 
negative correlation between Sex (ρ = -0.204, p = 0.004) and 

Prevalence of Periodontal Disease. Males were more likely to have 
periodontal disease than females. 

Binary logistic regression was used to adjust for confounding 
in the relationship between prevalence of periodontal disease and 
age and sex. Sex was no longer statistically significantly associated 
with periodontal disease. Compared to those who were aged 21 to 
30 years, those who were aged above 50 years had a 11.86 higher 
odds of having periodontal disease (AOR = 11.86, CI: 1.30 - 107.99, 
p = 0.028). 
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1 2 3 4 5 6 7 8 9 10 11
1 Periodontal Disease 1
2 Clinical Attachment Loss -.590** 1
3 Age Categories .252** .000 1
4 Sex -.204** .018 -.432** 1
5 Medical History -.103 .069 -.073 -.090 1
6 Smoking -.051 .080 .064 .165* -.005 1
7 Do you brush -.008 -.053 .124 -.026 -.124 -.131 1
8 Brushing Frequency -.114 -.126 -.059 .072 -.081 .099 .148* 1
9 Brushing aid .029 -.030 .100 -.055 -.047 -.135 .221** -.140 1

10 Last time brushed -.005 -.014 .119 -.107 -.037 -.194** .199** -.176* .189** 1
11 Interdental Brushing Aids .094 -.130 .055 -.007 -.054 .037 .363** .021 .060 .211** 1

Table 2: Bivariate analysis prevalence and severity vs. risk factors (Spearman’s rho).

Variable
Unadjusted Odds Ratio Adjusted Odds Ratio

OR (95% CI) p-value AOR (95% CI) p-value
Age

21 - 30 years 1 1
31 - 40 years 1.80 (0.64 - 5.11) 0.269 1.55 (0.53 - 4.47) 0.422
41 - 50 years 3.58 (1.05 - 12.25) 0.042* 2.51 (0.68 - 9.24) 0.166

> 50 years 18.67 (2.19 - 158.78) 0.007** 11.86 (1.30 - 107.99) 0.028*

Sex
Female 1 1

Male 3.78 (1.44 - 9.95) 0.007** 2.23 (0.78 - 6.36) 0.134

Table 3: Binary logistic regression.

Discussion 

The aim of the study was to determine the prevalence of 
periodontal diseases (gingivitis and periodontitis) and associated 
risk factors among HIV discordant individuals. Socio-demographics; 
medical/dental history, habits; oral hygiene practices were 
assessed using a semi structured questionnaire. Age, gender and 
oral hygiene practices were observed to have a relationship with 
periodontal disease. However, the relationships were weak (Table 
2). Binary logistic regression was used to adjust for confounding 
in the relationship between prevalence of periodontal disease and 
age and sex. Sex was no longer statistically significantly associated 
with periodontal disease (Table 3).

Increase in age was associated with increase in periodontal 
disease prevalence (Table 2). This is in agreement with other 
studies [9-12] that showed high prevalence of gingivitis and 
periodontitis in older age groups, reflecting periodontal disease 
as a disease of life time accumulation. This would be explained by 

the decline in immunity and healing potential in older individuals. 
Furthermore, manual dexterity in mechanical plaque control 
decreases with old age either due to chronic diseases or mental 
illnesses. There was a weak, negative correlation between sex (ρ 
= -0.204, p = 0.004) and prevalence of periodontal disease. Males 
were more likely to have periodontal disease than females. This is 
similar to a study done in Kenyatta National Hospital by Sibuti., et 
al [15]. This would be attributed to the good oral hygiene practices 
and oral health seeking behaviour among females. 

Oral hygiene practices among participants were poor and this 
had an impact on their mean plaque score (1.95 ± 0.69) and hence 
periodontal disease severity. Socio-behavioral characteristics of 
participants in the current study pointed towards low economic 
and education status. This would have negatively impacted on 
their oral hygiene practices, knowledge and oral healthy seeking 
behavior [12,13]. Effective plaque control requires highly motivated 
and skilled individuals with sufficient dexterity, effective cleaning 
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devices and chemotherapeutic agents [6,9,16-18]. This requires 
good uptake of oral hygiene instructions and oral healthy seeking 
behavior. 

Page and Kornman in their model of pathogenesis of 
periodontal disease in 1997, showed an interaction of various 
factors to bring out what is seen clinically as periodontal disease. 
In this model, the primary aetiology is bacterial but the course 
and duration of disease depends on the host immune response 
which is further affected by genetic and environmental factors 
[2]. Hence there is need to modify the environment to reduce 
prevalence and severity of periodontal diseases. This would be 
achieved through innovations in terms of cheap dentifrices and 
alternative brushing aids like chewing sticks. There is need to 
sensitize the primary care givers on proper oral hygiene practices 
and association of periodontal health with systemic health like 
diabetes [19]. Individuals should be encouraged to frequently seek 
oral health services from skilled workers to enable early diagnosis 
and management. Smoking cessation and dietary counseling 
should also be instituted as part of oral care management since 
smoking as been seen as modifiable risk factor [17,18]. Industries 
and pharmaceutical companies should also help in promoting oral 
health through issuance of promotional materials and dentifrices 
to healthcare centers [20]. 

Conclusion

The results from the present study demonstrate that socio-
behavioral factors and low socioeconomic status play a role in 
prevalence and severity of periodontal diseases. However, the 
association in this study was weak since confounders were not 
controlled. Therefore, there is need for more controlled studies to 
ascertain the associations. 
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