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ABSTRACT
Background
The training of postgraduate students in periodontology has 
a significant clinical impact. The overall assessment of the 
efficacy of non-surgical treatment of periodontitis, has value 
to inform training protocols as well as assess the quality of 
clinical service delivery. Furthermore, obstacles to successful 
treatment can be identified. 

Aim
The aim of the study was to determine the effectiveness of 
non-surgical periodontal treatment, as well as the factors 
that may determine treatment outcome at the postgraduate 
clinic in the Periodontology Department at the University 
of the Western Cape, Tygerberg Dental Hospital, between 
2016 and 2018.
 
Methods
A cross-sectional record-based study of 100 patients 
was conducted. Demographic, social, clinical, treatment 
data were obtained from the hospital files. Periodontal 
parameters including bleeding index (BI), Pocket Probing 
depth (PPD), Plaque index (PI), and clinical attachment level 
(CAL), were recorded at the initial visit (Pre-treatment) and 
follow-up visits (Post-treatment), and the final treatment 

outcomes were calculated based on the differences of 
these parameters’ values between the initial visit and the 
last follow-up visit. Data were presented as mean and range 
for continuous variables and as a frequency for categorical 
variables. Statistical analyses were performed to determine 
if there was a relationship between the varied factors and 
treatment outcome with p < 0.05 as statistically significant.

Results
The results showed that all 100 patients demonstrated 
a marked reduction in PPD, PI, BI, and loss of CAL. The 
overall mean PPD reduction was 0.32 (0.5), the mean 
reduction in PI and BI were 37.2 (24.08) and 34.61 (22.78), 
respectively, and the mean clinical attachment gain was 
0.42 (0.97) mm. Treatment outcome showed no difference 
in PPD, PI, BI, and CAL between females, smokers, and 
patients with systemic conditions compared to males, non-
smokers, and patients without systemic conditions. On the 
other hand, patients who underwent more maintenance 
treatment visits over a period longer than 2 months duration 
had significantly better outcomes compared to patients who 
had less than two months of duration of treatment. 

Conclusion
This study proved the effectiveness of the non-surgical 
surgical periodontal treatment at the postgraduate 
periodontal clinic. Treatment duration and frequency of 
recall visits were the most influential factor impacting the 
treatment outcome. 
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INTRODUCTION
Periodontal disease is the sixth most prevalent disease 
globally1,2,3,4. A new classification of periodontal disease was 
proposed in June 2018 based on the World Workshop on 
Classification of Periodontal and Peri-Implant Diseases and 
Conditions held in Chicago in November 2017. According 
to the pathophysiology, this workshop classified periodontal 
disease into three categories: necrotizing periodontitis, 
periodontitis as a manifestation of a systemic disease, and 
periodontitis. Periodontitis is further characterized by the 
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staging and grading system that relies on the severity of the 
disease and the rate of disease progression, respectively.5

Investigations have shown that periodontitis is linked to 
over 50 systemic diseases and conditions.6 Although no 
clear causative association has been established, it has 
been found that periodontal therapy is not only crucial for 
maintaining proper oral health, but can also improve the 
overall systemic health of periodontally involved individuals.7 
Periodontal therapy aims to restore the natural dentition, 
periodontium, and peri-implant tissue, as well as to restore 
function, aesthetics, health, and comfort.8 Generally, there 
are four phases associated with periodontal therapy: 
the systemic phase, the initial non-surgical phase, the 
constructive surgical phase, and the supportive periodontal 
phase. The initial non-surgical phase is the most critical 
component of periodontal therapy with the main objective 
to reduce or eliminate gingival inflammation.9

Treatment outcome is the evaluation carried out to assess 
the results of treatment to determine the efficiency, 
effectiveness, safety, and practicability of the treatment in 
each case.10 The American Academy of Periodontology 
reported the desired outcome of periodontal therapy as a 
significant resolution of clinical signs of gingival inflammation, 
reduction of pocket depths, clinical attachment gains 
(or at least stabilization of the attachment level), and the 
progress toward reduction of plaque to a level compatible 
with gingival health.11 Periodontal treatment outcome is 
considered clinically successful with the absence of pocket 
depth (≥ 5mm) and bleeding on probing of ≤ 15%. The 
treatment outcome is defined as beneficial when the mean 
clinical attachment level and the mean probing pocket 
depth outcomes were improved.12,13

The aim of the study was to determine the effectiveness of 
non-surgical periodontal treatment, as well as the factors that 
affected the clinical outcome at the postgraduate clinic in the 
Periodontology Department at the University of the Western 
Cape, Tygerberg Dental Hospital, between 2016 and 2018. 

MATERIALS AND METHODS 
The present study was an analytic, cross-sectional, record-
based study of patients who had visited the postgraduate 
clinic at the Periodontal Department at Tygerberg Dental 
Hospital between 2016 and 2018 for the treatment 
of periodontitis. The study was approved by the the 
Biomedical Research Ethics Committee of the University of 
the Western Cape (Ethics Reference Number: BM19/2/6). 

Inclusion criteria were patients between 18 and 80 years, 
patients diagnosed with periodontitis, patients treated by 
a postgraduate student, and patients who had follow-up 
visits. Exclusion criteria were patients who had no record of 
follow-up visit, pregnant women or breastfeeding mothers, 
and patients with missing data. 

Data collection
More than 700 files for patients treated by different students 
at the postgraduate department during the years 2016-
2018, were analyzed. This study included a convenient 
sample of 100 patients who met the inclusion criteria. 
Patient data were obtained from the hospital files. Age, sex, 
smoking history and medical history were acquired from the 
patient profiles. In addition, treatment data such as type 
of treatment provided, whether chlorhexidine mouthwash 
has been prescribed, and treatment duration were also 
obtained. Furthermore, the periodontal parameters data 
were also extracted. These include (BI), (PPD), and (PI). 
These parameters were recorded at six sites per tooth 
(mesiobuccal, mid buccal, distobuccal, mesiolingual, mid 
lingual, and distolingual). In addition to that (CAL), which 
was measured by the distance from the cementoenamel 
junction to the base of the periodontal pocket was also 
obtained. The mean values of all these parameters were 
recorded at the initial visit (Pre-treatment) and follow-up visits 
(post-treatment), and the final treatment outcomes were 
calculated based on the differences of these parameters’ 
values between the initial visit and the last follow-up visit.

Statistical analysis
Statistical analysis was performed using Stata Corp (2017) 
Stata Statistical Software: Release 15. College Station, TX: 
StataCorp LLC. Data were presented as mean and range 
for continuous variables and as a frequency for categorical 
variables. Statistical analyses were performed using a t-test 
to determine if there was a relation between the varied 
factors and treatment outcome. A P-value of p < 0.05 was 
considered statistically significant. 

RESULTS
The study population consisted of 100 patients with 
periodontitis. The patients’ mean age was 51.1 (23.24) 
years old (range 22-81 years). The sample consisted of 
48 males and 52 females with a ratio of 0.9:1. Smoking 
history was present in 70 patients. Systemic conditions 
were present in 53 patients (26 patients with diabetes 
mellites, 6 patients with HIV, and 21 patients with other 
conditions). The overall mean PPD reduction was 0.31 (0.4), 

Table 1: The relationship between patient-related factors and treatment outcome 

Clinical
Parameters

Sex p- 
value

Smoking Status p-
value

Presence 
of Systemic 
Conditions

p-
value

Treatment 
Duration

p-
value

Male Female Smoker Non-
smoker

SD Non-
SD

<2 
months

>=2 
months

PD 0.25 
(0.4)

0.38 
(0.5)

0.147 0.23 
(0.3)

0.36 
(0.5)

0.210 0.38 
(0.6)

0.25 
(0.3)

0.161 0.102 
(0.2)

0.532 
(0.6)

< 
0.001

PI 35.33 
(23.6)

38.92 
(24.6)

0.459 39.23 
(22.1)

36.33 
(24.9)

0.583 41.32 
(24.2)

32.55 
(23.4)

0.069 31.12 
(19.7)

43.28 
(26.6)

0.011

BI 33.81 
(22.7)

35.35 
(22.9)

0.738 36.2 
(4.2)

33.93 
(22.8)

0.650 33.5 
(22.6)

35.83 
(23.1)

0.616 25.28 
(19.1)

43.94 
(22.5)

< 
0.001

CAL 0.46 
(1.3)

0.38 
(0.6)

0.682 0.31 \
(0.4)

0.47 
(1.1)

0.448 0.56 
(1.3)

0.26 
(0.4)

0.122 0.102 
(0.2)

0.744 
(1.3)

0.0007

PD, Probing Depth; PI, Plaque index; BI, Bleeding Index, CAL, Clinical Attachment level
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the mean reduction in PI and BI were 37.2 (24.08) and 34.61 
(22.78), respectively, and the mean clinical attachment gain 
was 0.42 (0.97)mm. Treatment outcome showed greater 
decrease in PPD, PI, and BI, as well as greater increase 
in CAL in females, smokers, and patients with systemic 
conditions compared to males, non-smoker, and patients 
without systemic conditions. However, this finding was not 
statistically significant. Results are shown in Table 1.

Results also showed that as the number of dental visits 
increased by 1 visit, the probing depths decreased by -0.37 
units, the plaque index decreased by -0.414 units and the 
CAL increased by 0.038 units. However, these findings were 
statistically insignificant.
 
All patients were given oral hygiene instructions (OHI) and 
chlorhexidine (CHX) prescriptions. Ninety six percent (96 
patients) were treated with scaling and root planing, while 
only 4% (4 patients) were treated with scaling only. Antibiotics 
were prescribed for 28% (28 patients).  Fifty percent (50 
patients) were treated for more than two months and 50% 
(50 patients) were treated for less than 2 months. Treatment 
outcome showed a greater decrease in PPD, PI, BI, as well 
as increase in CAL in patients who underwent more than 
2 months of treatment compared to patients who had less 
than two months of treatment. This finding was statistically 
significant. Results are shown in Figures 1-4. 

 DISCUSSION
The goal of the current study was to determine the 
effectiveness of non-surgical periodontal treatment, as well 
as the factors that affect this efficacy. Although not statistically 
significant, this study showed that all patients demonstrated 
a marked reduction in PPD, PI, BI and an increase in the 
CAL. The overall mean PPD reduction was 0.31 (0.4), the 
mean reduction in PI and BI were 37.2 (24.08) and 34.61 
(22.78), respectively, and the mean clinical attachment 
gain was 0.42 (0.97) mm. In a study with a large Chinese 
population that included 10,789 patients, the overall mean 
PPD reduction was 0.6mm.14 Cobb et al,. reported that the 
mean PPD reduction for pockets was 1.29 mm, with a net 
gain in clinical attachment level of 0.55 mm.15

Patient-related factors
Males had higher pre-treatment PPD, PI, BI and clinical 
attachment loss compared to females. However, only CAL 
was statistically significant. This proposes that females 
had better oral hygiene behavior than males. This result 
conforms to several studies conducted in the past decades 
that compared oral hygiene behavior between males and 
females. Strauss et al., also found that females practice daily 
interdental cleaning more often than men.16 However, in the 
present study improvement in the periodontal parameters 
after treatment in both males and females were observed, 

Figure 1:Comparison of the treatment outcome of probing depth for 
patients who were treated for less than 2 months compared to patients 
who were treated for more than 2 months.

Figure 2: Comparison of the treatment outcome of plaque index for 
patients who were treated for less than 2 months compared to patients 
who were treated for more than 2 months.

Figure 3: Comparison of the treatment outcome of bleeding index for 
patients who were treated for less than 2 months compared to patients 
who were treated for more than 2 months.

Figure 4: Comparison of the treatment outcome of the clinical attachment 
level for patients who were treated for less than 2 months compared to 
patients who were treated for more than 2 months.
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however, the effectiveness of treatment was not affected by 
sex factor. 

Smokers had a higher pre-treatment PPD, PI, BI, and clinical 
attachment loss compared to non-smokers. Although, none 
of these findings were statistically significant. This finding is 
similar to a cross-sectional study in India, which evaluated 
the periodontal health status among cigarette smokers and 
non-smokers.  The study showed that deep pockets of 
≥ 6mm were found in 41% of smokers and 26% of non-
smokers, and the difference between the two groups was 
statistically significant.17 Petrovic et al., found a statistically 
higher plaque index in smokers compared to non-smoker.18 
Haffajee et al., also found that current smokers had greater 
attachment loss than past smokers or those who never 
smoked.19 Smoking status did not significantly affect 
treatment outcome in this population.

Patients with systemic conditions had a higher pre-
treatment pocket depth and plaque index compared to 
patients without systemic conditions. Several studies 
support the relationship between systemic diseases and 
periodontal disease.  A study in Sweden found that the 
prevalence of periodontal pockets ≥ 5mm was associated 
with established hypertension or high blood pressure 
readings,20 while Botero et al., found that patients with both 
periodontitis and diabetes mellitus have greater clinical 
attachment loss than non-diabetic periodontitis patients.21

The findings of this study revealed that the improvement in 
BI, PI and CAL was not affected by the medical condition of 
the patient. However, the mean PPD was different between 
participants with and without a systemic condition at base 
line.

Treatment-related factors
The present study found that treatment duration of more 
than two months was more beneficial in reducing PPD, PI, 
and BI, as well as increasing CAL compared to treatment of 
less than two months duration. This finding is in agreement 
with a study conducted in Israel in 2003 which evaluated 
probing pocket depth changes following 2 years of 
periodontal maintenance therapy. The study included 595 
patients, whereby all participants showed a continuous 
decrease in pocket depth of 0.95 over the 2 year.22 A similar 
outcome was reported in a study that examined periodontal 
and dental conditions in individuals after periodontal therapy 
in private practice in Geneva. They found that longer 
treatment duration (i.e., the more frequent the recall visits), 
was associated with a greater reduction in probing pocket 
depth (23). Worth mentioning is the duration of treatment 
and frequency of periodontal maintenance visits, which may 
reflect the patient compliance and dedication to treatment, 
as patients with longer duration of treatment are usually 
more dedicated to their periodontal treatment, which 
positively impacts the periodontal treatment outcome.24, 25

The main limitations of this study were that the study was 
file-based, which made it inherently vulnerable to bias, as 
well as the relatively limited sample size, which influenced 
the statistical significance. 

CONCLUSION
This is the first reported study of its kind to investigate the 
periodontal treatment outcome in a local South African 
dental hospital, which confirmed the effectiveness of 

non-surgical periodontal treatment in the Postgraduate 
Periodontal Clinic at Tygerberg Dental Hospital. The overall 
reduction in PPD, BI, PI, and clinical attachment gain was 
reported in all patients. The most significant factor to impact 
treatment outcome is treatment duration and frequency 
of recall visits; greater success is achieved if treatment 
is rendered over more than two months with increased 
frequency of recall visits.
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