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ABSTRACT

Introduction- Periodontitis and Diabetes are bidirectionally related, and both are also globally prevalent. Studies
reported that physical exercise lowers the effect of inflammatory mediators in both conditions.

Objective- To evaluate the effects of physical exercise on the periodontal status of diabetics in a Nigerian tertiary
hospital.

Methodology: This was a cross-sectional study conducted in the Endocrinology unit of the Department of
Medicine at the Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos, Nigeria.

Data collection was conducted using a self-administered questionnaire. This was used to obtain the biodata and
data on the participants' smoking habits, physical exercise, type of physical exercise, body mass index (BMI),
Oral hygiene index (OHI) score and community periodontal index for treatment need (CPITN). Data analysis was
carried out using SPSS version 24. Appropriate statistics were determined for the continuous and categorical
variables. Pearson’s chi-square analysis and ordinal logistic regression were used to assess the relationship
between the covariates and the periodontal status of the participants. Statistical significance was determined at
p<0.05.

Results- A total of 220 diabetics partook in this study; their mean age was 58.7+13.5, ranging from 13 to 90 years
old. The mean HbAlIc of the participants was 6.5+3.5. Physical exercise was significantly associated with the
periodontal status of the participants (p = 0.005) OR 0.92, 95% CI.281-1.564. Participants who engage in regular
physical exercise had a higher prevalence of healthy periodontium 11(7.9%), those who do not had a higher
prevalence of mild to moderate 23(28.8%) and severe periodontitis 7(8.8%). The oral hygiene status of the
participants had a significant association with their periodontal status. Good oral hygiene (p=0.005) OR-1.309,
95% CI -2.22- -.430, and fair oral hygiene (p=0.002) OR -1.203, 95% CI -1.950- -.455.

Conclusion - It is noteworthy from this study that physical exercise has a beneficial effect in lowering the
prevalence and severity of periodontitis in diabetics. Diabetic patients should incorporate physical exercise into
their daily routine, as this will improve their periodontal health and glycaemic control.
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I. INTRODUCTION

Periodontitis is an inflammatory disease characterized by the accumulation of dental biofilm on the
tooth'#, This initiates a host-mediated immune response that eventually leads to destruction of the periodontal
tissues'?. The inflammatory response involves interactions between virulence factors of bacteria and immune
mechanisms of the host, resulting in connective tissue destruction, alveolar bone resorption, tooth mobility, tooth
migration, and eventual tooth loss'->3. Periodontal disease is one of the most common chronic diseases worldwide,
with periodontitis affecting more than 60% adults , and almost a quarter of these having a severe form. It is also
the second most common oral disease®*. Periodontitis is more than a localised infection of the periodontium; it also
initiates a systemic inflammatory reaction. There is a higher titer of inflammatory markers such as tumour necrosis
factor-a, interleukin-6 and C-reactive protein in individuals with periodontitis than in individuals without
periodontitis®>*,

Periodontitis and diabetes mellitus are both bidirectionally related and globally prevalent conditions, and
periodontitis has been termed the 6" complication of Diabetes mellitus”*°. Individuals with uncontrolled Diabetes
are 2-3 times more prone to having periodontitis, just as periodontitis can worsen glycemic control in diabetics’?.
The mechanisms behind this relationship involve inflammatory reactions, dysregulated immune functions, and
microbial imbalance®!°. Cytokines, chemokines, and prostaglandins are important inflammatory mediators in the
pathogenesis and progression of both diseases’. Altered immune responses in diabetes can heighten inflammation
in periodontitis, resulting in enhanced soft-tissue and alveolar bone destruction®!%!!. Periodontal inflammation
can exacerbate insulin resistance and impaired glycemic control in diabetic patients, whereas several studies have
reported that periodontal treatments that reduce periodontal inflammation improve glycated haemoglobin
levels!®!!,

While bacterial biofilm and host immune response are known key factors in periodontal pathogenesis, the impact
of lifestyle factors such as diet and physical activity have received research attention, as studies suggest a
relationship between physical activity and periodontal health!?'8, Physical activity (PA) is defined as bodily
motion mediated by skeletal muscles that requires an increase in energy expended when compared to levels at
rest'>!3. The World Health Organization (WHO) prescribed 150 min moderate exercise weekly to lower the
prevalence of chronic diseases, including periodontitis'*!”. The relationship between PA and inflammatory
conditions, such as periodontitis, is thought to be mediated by the modulation of inflammation '*15. Studies
suggest beneficial effects of physical activity in stress reduction, lowering systemic inflammation and fat tissues,
improved blood circulation, insulin sensitivity and musculoskeletal health!>!7. Adequate physical activity is
known to lower levels of inflammatory mediators such as C-reactive protein levels, serum tumor necrosis factor-
alpha, interleukin-6, and interleukin-8, reduce alveolar bone loss, and inhibit epithelial attachment loss, which
supports periodontal health!>!3:18,

The global burden of periodontitis and the increased prevalence in diabetics demand a concerted effort
in their management, including physical exercise. Therefore, this study is to assess the relationship between
physical activity and periodontal disease among diabetics in a tertiary hospital in Lagos, Nigeria.

II. METHODOLOGY

The study was conducted in the Endocrinology unit of the Department of Medicine at the Lagos State
University Teaching Hospital (LASUTH), Ikeja, Lagos, Nigeria. LASUTH is a public referral hospital and an
institution established for the training of medical, dental and other allied medical specialities located in Lagos,
Nigeria.

This was a cross-sectional study involving 220 diabetic patients; 73 were male, and 147 were female.
Convenient sampling technique was employed for the sample selection. The inclusion criteria included consenting
participants aged 10 years and above who were known diabetics and were compliant in their clinic appointments.
Participants who were pregnant, on antibiotic medications or who had a nonsurgical periodontal therapy or any
major periodontal procedure within the previous 3 months were excluded from the study.

Data collection was conducted using a self-administered questionnaire, which comprised both open-
ended and closed-ended questions. This was used to obtain the biodata such as age, sex, marital status, and
educational status. It was also used to collect data on the participants' smoking habits, physical exercise, type of
physical exercise, body mass index (BMI) and Oral hygiene index (OHI) score. The Oral hygiene index was
graded as good when the score ranged from 0.1 to 1.2, fair when it ranged between 1.3 and 3.0, and poor when
the score ranged between 3.1 and 6.0 Community periodontal index for treatment need (CPITN) index was used
to assess the periodontal status of the participants with the use of the WHO probe. All the participants were
examined by the primary researcher. A score of 0 was assessed as healthy periodontium, a score of 1 or 2 was
assessed as gingivitis, a score of 3 was assessed as mild to moderate periodontitis and a score of 4 was assessed
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as severe periodontitis. Written informed consent was obtained from the subjects before they participated in the
study. Ethical approval for this research was obtained from the Health Research and Ethics Committee of Lagos
State University Teaching Hospital (LASUTH).

Data analysis was carried out using SPSS version 24. For continuous descriptive variables, such as age,
oral hygiene, body mass index and HbAlc the mean, measures of variability, minimum, and maximum were
determined. While simple frequency and percentages were determined for categorical variables such as age
groups, sex, marital and educational status, smoking habit, physical exercise, type of exercise, body mass index,
oral hygiene index and CPITN. Pearson’s chi-square analysis was carried out to determine the bivariate
relationship of the covariates and the periodontal status of the participants (CPITN). Multivariate analysis was
done using ordinal logistic regression to assess the relationship between the covariates and the periodontal status
of the participants. Statistical significance was determined at p< 0.05.

III. RESULT

A total of 220 diabetics partook in this study; their mean age was 58.7+13.5, ranging from 13 to 90 years
old. The majority were aged above 40 years, while the predominant age group was 60-69 years old, 63 (28.6%),
followed by the 50-59 years old, 57(25.9%) (Figure 1). The mean HbA1c of the participants was 6.54+3.5. Table
1 shows that the male to female ratio was 1:2, most of the participants were married, 158(71.8%), followed by the
widowed, 28(12.7%), and the least were the single, 16(73.%). The majority of the participants attained up to the
tertiary level of education, 98(44.5%), 58(26.4%) attained up to secondary level of education, and those without
formal education were the least, 12(5.5%). Fifteen (6.8%) reported that they smoke cigarettes. Most of the
participants, 140(63.6%) participates in one form of physical exercise or another, with the majority, 92(41.8%),
reportedly doing brisk walking regularly, followed by those involved in aerobics, 20(9.1%), and the least were
those who carry out stretching exercises, 3(1.4%).

Figure 1: Description of the partcipants by age
groups
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Figure 2: Periodontal status of the
participants
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Table 1: Description of the variables.

Variable Frequency (n) Percentage
(%)
Sex Male 73 33.2
Female 147 66.8
Marital status Single 16 7.3
Married 158 71.8
Widowed 28 12.7
Divorced 18 8.2
Education Uneducated 12 5.5
Primary 52 23.6
Secondary 58 26.4
Tertiary 98 44.5
Smoking Yes 15 6.8
No 205 93.2
Exercise Yes 140 63.6
No 80 36.4
Type of exercise Stretching 3 14
Walking 92 41.8
Jogging 17 7.7
Cycling 4 1.8
Aerobics 20 9.1
Dancing 4 1.8
Body mass Index (BMI) Underweight 1 0.5
Normal weight 69 314
Overweight 91 41.4
Obese 59 26.8
Oral hygiene Index (OHIS) Good 50 22.7
Fair 125 56.8
Poor 45 20.5

The mean BMI of the participants was 27.5£5.1; the majority of them were overweight 91(41.4%),
59(26.8%) were obese, while 1(0.5%) was underweight. The mean OHI index score was 2.24+1.1; most of the
participants had fair oral hygiene 125(56.8%), while 45(20.5%) had poor oral hygiene. Most of the participants,
144(65%), had CPITN of 2 (gingivitis), 50(23%) had CPITN of 3 (mild to moderate periodontitis) and 14(6.4%)
had CPITN of 4 (severe periodontitis). Only 12(5.5%), presented with a healthy periodontium (Figure 2).
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Table 2: Chi-square analysis of the variables and the periodontal status of the participants.

Variable Healthy Gingivitis Mild to moderate | Severe P value
N (%) N (%) periodontitis periodontitis
N (%) N (%)
Age(years)(n) 10-19 (2) 1(50) 1(50) 0 0 0.18
20-29 (5) 0 5(100) 0 0
30-39 (7) 1(14.3) 5(71.3) 1(14.3) 0
40-49 (36) 1(2.7) 19(52.7) 14(38.9) 2(5.6)
50-59 (57) 2(3.5) 41(71.9) 10(17.4) 4(7)
60-69 (63) 6(9.5) 40(63.5) 12(19) 5(7.9)
>70 (50) 1(2) 33(66) 13(26) 3(6)
Sex Male (73) 7(9.6) 47(64.4) 14(19.2) 5(6.9) 0.25
Female (147) 5(3.4) 97(66) 36(24.5) 9(6.1)
Marital status Single (16) 1(6.3) 10(63) 5(31.3) 0 0.37
Married (154) 10(6.5) 100(65) 30(19.5) 14(9.1)
Widowed (28) 1(3.6) 18(64.3) 9(32.1) 0
Divorced (20) 0 13(65) 7(35) 0
Education Uneducated (12) | 2(16.7) 7(58.3) 3(25) 0 0.26
Primary (52) 0 37(71.2) 10(19.2) 5(9.6)
Secondary (58) 2(3.5) 38(65.5) 16(27.6) 2(3.5)
Tertiary (98) 8(8.2) 62(63.3) 21(21.4) 7(7.1)
Smoking Yes (15) 0 8(53.3) 6(40) 1(6.7) 0.32
No (205) 12(5.9) 136(67.3) 44(21.5) 13(15.1)
Exercise Yes (140) 11(7.9) 95(67.9) 27(19.3) 7(5) 0.04*
No (80) 1(1.3) 49(61.3) 23(28.8) 7(8.8)
Type of exercise Stretching (3) 0 3(100) 0 0 0.44
Walking (92) 8(8.7) 61(66.3) 19(20.7) 4(4.4)
Jogging (17) 0 12(70.6) 3(17.7) 2(11.8)
Cycling (4) 0 3(75) 1(25) 0
Aerobics (20) 3(15) 14(70) 2(10) 1(5)
Dancing (4) 0 2(50) 2(50) 0
Body mass Underweight (1) 0 1(100) 0 0 0.88
index(BMI)
Normal weight 4(5.8) 44(63.8) 14(20.3) 7(10.1)
(69)
Overweight (91) 5(5.5) 59(64.8) 24(26.4) 3(3.3)
Obese (59) 3(5.1) 40(67.8) 12(20.3) 4(6.8)
Oral hygiene Good (50) 4(8) 32(64) 11(22) 3(6) 0.03*
Index (OHIS)
Fair (125) 7(5.6) 88(70.4) 26(20.8) 4(3.2)
Poor (45) 1(2.2) 24(53.3) 13(28.9) 7(15.6)

Table 2 revealed that the association between age groups and periodontal status of the participants is not
statistically significant (p>0.05). Though the prevalence of gingivitis was highest among the 50-59 years old,
41(71.9%), mild to moderate was highest among the 40-49 years old, 14(38.9%) and severe periodontitis was
highest among the 60-69 years old, 5(7.9%). The females had a higher prevalence of gingivitis, 97(66%) and mild
to moderate periodontitis, 36(24.5%), while the males had a higher prevalence of severe periodontitis, 5(6.9%).
This was, however, not statistically significant (p>0.05). Prevalence of gingivitis was higher amongst the married
100(65%) and the divorced 13(65%); the divorced had the highest prevalence of mild to moderate periodontitis
7(35%). Marital status was not significantly associated with the periodontal status (p>0.05). The educational status
of the participants was not statistically significant; those with a primary level of education had the highest
prevalence of gingivitis, 37(71.2%), mild to moderate periodontitis was commonest among those with secondary
level of education, 16(27.6%). None of the smokers had a healthy periodontium, while they also had a higher
prevalence of mild to moderate periodontitis 6(40%), this association was not significant (p>0.05).

Physical exercise was significantly associated with the periodontal status of the participants (p=0.04).
Participants who engage in regular physical exercise had a higher prevalence of healthy periodontium 11(7.9%)
and gingivitis 95(67.9%), while those who do not participate in any physical exercise had a higher prevalence of
mild to moderate periodontitis 23(28.8%) and severe periodontitis 7(8.8%). There was no statistically significant
difference in exercise type or periodontal status (p>0.05), although gingivitis was least prevalent among those
who dance regularly. There were no cases of severe periodontitis among those who engage in stretching, cycling,
and dancing. Body mass index of the participants was not significantly associated with the periodontal status of
the participants (p>0.05); those with normal weight had the highest prevalence of healthy periodontium, 4(5.8%),
while those who were overweight had the highest prevalence of mild to moderate periodontitis, 24(26.4%). The
oral hygiene status of the participants had a significant association with their periodontal status (p=0.03). The
prevalence of healthy periodontium was highest among those with good oral hygiene, 4(8%), and least among
those with poor oral hygiene, 1(2.2%). The prevalence of gingivitis was highest among those with fair oral
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hygiene, mild to moderate periodontitis, and severe periodontitis was commonest among those with poor oral
hygiene

Multivariate analysis of the relationship of the independent variable and the periodontal status of the
participants showed that (Table 3), physical exercise has a significant association with periodontal inflammation.
(p = 0.005) OR 0.92, 95% CI .281-1.564. The oral hygiene status of the participants also showed statistical
significance with their periodontal status. Good oral hygiene (p=0.005) OR-1.309, 95% CI -2.22- -.430, and fair
oral hygiene (p=0.002) OR -1.203, 95% CI -1.950- -.455. The other variables did not display statistical
significance in relationship with the periodontal status of the participants.

Table 3: Multivariate analysis to assess the relationship of physical activity and periodontal status of the

participants.
Variable Estimate Standard Wald df Significance 95% Confidence
error interval
Lower Upper
bound bound

Age (years) 20-29 -1.414 2.013 494 1 0.482 -5.359 2.531
30-39 -.220 1.275 .030 1 0.863 -2.719 2.279
40-49 .587 781 .565 1 0.323 -.944 2.118
50-59 178 .685 .067 1 0.452 -1.166 1.521
60-69 -.080 .586 019 1 0.796 -1.229 1.068
>70 0 0 891

Sex Male -371 447 710 1 .399 -1254 .500
Female 0 0

Marital status Single .503 1.106 .207 1 .649 -1.065 2.677
Married -.351 728 233 1 .629 -1.173 1.075
Widowed .566 .852 442 1 .506 -1.103 2.235
Divorced 0 0

Exercise Yes 0 0
No 922 327 7.942 1 .005* 281 1.564

Oral hygiene Good -1.309 464 7.963 1 .005* -2.218 -430

score
Fair -1.203 .381 9.946 1 .002* -1.950 -455
Poor 0 0

BMI Underweight | .100 412 .059 1 .809 -.708 .908
Normal .086 .086 .047 1 .828 -.690 .863
Overweight 0 0

IV.  DISCUSSION

The participants in this study were predominantly older than 40 years; the predominant age group was
60-69 years, 63(28.6%). This explains why most of them have type 2 diabetes, which typically occurs in older
individuals, often associated with insulin resistance 19, 20. The mean HbA ¢ of the participants was 6.5+3.5%,
which indicates that most of the participants have their blood sugar under control. There were twice as many
females as males; this is because Diabetes mellitus is more prevalent in females as reported by Yahaya and
coworkers and Ubanu et al*'?2, Studies have shown that females have better health-seeking behaviour than
males?®. The majority of the participants attained up to the tertiary level of education, 98(44.5%); those without
any form of formal education were the least, 12(5.5%). Fifteen (6.8%) reported that they smoke cigarettes. A large
proportion (63.6%) of the participants engage in a form of physical exercise, of which 41.8% does brisk walking
regularly, followed by aerobics (9.1%), and the least was stretching exercises (1.4%). Studies have associated
regular physical exercise with better outcomes in the management of the condition?* 2°. The mean BMI of the
participants was 27.5+5.1kg/m?; the majority were overweight (41.4%), 26.8% were obese. Most of the
participants had fair oral hygiene (56.8%), and about 20% had poor oral hygiene. Gingivitis had the highest
prevalence among the participants (65%), Severe periodontitis had a prevalence of 6.4%, while only 5.5%
presented with a healthy periodontium. Obesity and overweight are known risk factors for diabetes mellitus'® 2.

While the age groups, sex of the participants, marital status, educational status, and smoking showed no
significant difference with the periodontal status of the participants, physical activity was significantly associated.
Participants who engaged in regular physical exercise had a higher prevalence of healthy periodontium and
gingivitis, whereas those who did not engage in any physical exercise had a higher prevalence of mild-to-moderate
and severe periodontitis. This is comparable to previous studies'>!>. The anti-inflammatory effects of physical
activity on inflammatory mediators have direct implications for the periodontium and, indirectly, through its
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positive effect on blood glucose levels, which also impact periodontal health!®!3, There was no statistical
difference between the type of exercise and body mass index (BMI), and the periodontal status. The oral hygiene
status of the participants had a significant association with their periodontal status. The prevalence of healthy
periodontium was highest among those with good oral hygiene (8%), and least among those with poor oral hygiene
(2.2%). This is because the primary aetiological factor of periodontitis is the bacterial biofilm on the tooth surface,
which may spread subgingivally and involve the deeper periodontal structures, causing apical migration of the
junctional epithelium and involving the alveolar bone and the periodontal ligaments®>. The prevalence of
gingivitis was highest among those with fair oral hygiene, mild to moderate periodontitis, and severe periodontitis
was most prevalent among those with poor oral hygiene. The poorer the oral hygiene, the more severe the
periodontitis.

Regression analysis showed that, compared with those who engage in physical exercise, diabetics who
do not engage in regular exercise have 0.92 odds of presenting with periodontal inflammation OR 0.92, 95% CI
.281-1.564. This further emphasizes the role of physical exercise in the management of diabetes and the
periodontal complications. The oral hygiene status of the participants also showed statistical significance with
their periodontal status. Good oral hygiene OR-1.309, 95% CI -2.22- -.430, and fair oral hygiene OR -1.203, 95%
CI -1.950- -.455. The other variables did not display statistical significance in relationship with the periodontal
status of the participants.

V. CONCLUSION

While both periodontitis and diabetes mellitus are globally prevalent and interrelated, there is an
increased prevalence and severity of periodontitis in diabetics. Both conditions also have inflammatory mediators
involved in their pathogenesis and progression. It is of note from this study, as other previous studies, that physical
activity and exercise has beneficial effect in lowering the prevalence and severity of periodontitis profoundly in
diabetics as in non-diabetics. It is important that diabetic patients are encouraged to include a regimen of physical
exercise in their daily routine. This will not only help them to sustain an improved periodontal health status, it
will also positively impact glycaemic control.
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