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Abstract
Objective To conduct a systematic review of the published scientific evidence to evaluate the efficacy of nonsurgical peri-
odontal therapy (NSPT) in treating periodontitis in patients with concurrent systemic conditions (diabetes, CVD, erectile 
dysfunction, chronic kidney disease, rheumatoid arthritis, polycystic ovarian syndrome, obesity, pregnancy). We hypothesised 
that NSPT results in better periodontal outcomes when compared to untreated controls after follow-up.
Materials and methods A systematic search (PUBMED/EMBASE) was conducted from 1995 to 2023 to identify randomised 
controlled trials (RCTs) with a minimum follow-up of 3 months. The primary outcome was the difference in mean probing 
depth (PD), and the secondary outcomes were mean clinical attachment loss (CAL), percentage of sites with PD ≤ 3 mm 
(%PD ≤ 3 mm) and percentage of sites with bleeding on probing (%BOP) between the treated and untreated control group 
in patients with comorbidities.
Results The electronic search resulted in 2,403 hits. After removing duplicates, 1,565 titles and abstracts were screened 
according to the eligibility criteria, resulting in 126 articles for full-text screening. Following this, 44 studies were analysed. 
Restricting to studies with low bias or some concerns, NSPT group demonstrated a 0.55 mm lower mean PD (95%CI: −0.69; 
−0.41) after 3 months compared to the control group.
Conclusion Compared to the untreated controls, NSPT notably reduced mean PD, mean CAL, and %BOP while increasing 
%PD ≤ 3 mm in patients with concurrent systemic conditions. These findings suggest that NSPT is also an effective procedure 
in managing periodontitis in patients with concurrent systemic conditions.
Trial registration This systematic review was registered under the protocol registration number CRD42021241517/
PROSPERO.

Keywords Metanalysis · Non-surgical periodontal therapy · Periodontal medicine · RCT 

Introduction

The first and second steps in periodontitis treatment are per-
formed non-surgically (NSPT) combined with oral hygiene 
instructions [1]. Typically, this results in the reduction of 
probing depth, gain in clinical attachment, resolution of 
inflammation and arrests the progression of periodontitis 
[2–4].

Although NSPT is the gold standard for periodontal 
treatment [5], there is a paucity of randomized clinical tri-
als (RCTs), specifically designed to assess the efficacy of 
NSPT versus no treatment in individuals with comorbidi-
ties [2, 6]. Several authors have argued that a wealth of 
literature has demonstrated efficacy in other contexts, and 
a negative conclusion would be unfair [2]. In the last dec-
ade, health policy stakeholders have asked for reliable, evi-
dence-based data to recommend or include NSPT in insur-
ance or reimbursement schemes. The Canadian Agency for 
Drugs and Technologies in Health [7] concluded that NSPT 
improved periodontal outcomes in adult patients with vary-
ing severity of periodontitis with or without systemic dis-
eases but not in patients with incipient periodontitis within 
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a three-month observation period. Based on a thorough 
literature review, the German Institute for Quality and Effi-
ciency in Healthcare deemed NSPT as a procedure with an 
uncertain benefit [8].

Since the 1990s, multiple epidemiological, experimental, 
and interventional studies have revealed that periodontitis 
may impact systemic health [9]. Through the emergence 
of “periodontal medicine”, the periodontal community has 
become involved in the medical field and aimed to demon-
strate the impact of periodontal treatment on other chronic 
inflammatory medical conditions [10]. To substantiate their 
hypotheses, the periodontal community had to perform state-
of-the-art medical experiments with an untreated, periodon-
tally diseased control arm. To overcome the ethical dilemma, 
the periodontal treatment of the control arm was delayed, 
until the medical question, e.g., change in biomarker levels, 
was expected to be answered. Because of a presumptive pro-
gression of periodontitis due to non-treatment, the periodon-
tal community restricted the length of delayed treatment to 
only 3 months in most cases. Few RCTs were performed 
longer than 6 months [11, 12]. Although these studies were 
designed to answer different research questions, they can be 
used to answer the question of NSPT’s efficacy.

This introduction highlights that health policy around the 
globe asks whether NSPT improves periodontal parameters 
better than no treatment. Due to the emergence of perio-
dontal medicine, many RCTs that compared immediate and 
delayed NSPT are available to address the question: "Does 
NSPT enhance periodontal parameters in patients with peri-
odontitis compared to delayed treatment in individuals with 
concurrent systemic conditions?”. Even if many RCTs are 
available, the limitation is that the information stems from 
patients with concurrent systemic conditions and not healthy 
individuals. This study aimed to perform a meta-analysis of 
relevant “periodontal medicine” literature to evaluate the 
efficacy of NSPT compared to no treatment, supragingival 
scaling (SGS) or oral hygiene instruction (OHI) (control 
group) in periodontitis patients with concurrent systemic 
conditions.

Methods

Standards of reporting

The protocol of this systematic review is in accordance 
with the “Preferred Reporting Items for Meta-Analysis 
(PRISMA) statement” [13] and is intended to address the 
following question: "Does NSPT enhance periodontal 
parameters in patients with periodontitis in comparison to 
no treatment (no Tx), supragingival scaling (SGS), or oral 
hygiene instructions (OHI) in individuals with concurrent 

systemic disease or condition (comorbidity)?" (Protocol reg-
istration: CRD42021241517/PROSPERO) [14].

Eligibility criteria

Studies fulfilling the following criteria were eligible for 
inclusion: 1) RCTs involving human subjects from 18 years 
onward, suffering from periodontitis associated with a sys-
temic disease or condition; 2) studies which used NSPT as 
monotherapy without local or systemic antibiotics, without 
other physical adjunctive interventions or without periodon-
tal surgery; 3) studies with no treatment, OHI or SGS as 
control; 4) studies reporting mean PD with a minimum of 
3 months post-treatment follow-up. Articles published in 
languages other than English were excluded.

Source of information and search strategy

Keywords and MeSH terms were selected, and electronic 
search strategies were developed for PubMed and Embase 
(Appendix Table 1). A literature search was also conducted 
using keywords on Google Scholar. Additionally, a manual 
search of the references from the included studies was per-
formed. The publications were collected and organised using 
a reference manager (EndNote X7, Thomson Reuters) and 
duplicates were excluded. Two reviewers (PJ and VP) inde-
pendently searched studies published between 01.01.1995 
and 30.09.2023.

Selection process

The study selection process was done independently by two 
reviewers (PJ and VP) in two phases. Phase-1: two review-
ers screened the titles and abstracts of all identified reports, 
based on the inclusion/exclusion criteria. Phase-2: the full 
texts of the selected studies were evaluated according to the 
eligibility criteria. In case of disagreements, a consensus was 
reached by consulting the third reviewer (TK). Excel spread-
sheets were used to record the decisions (Appendix Table 2).

Data collection process and data items

Two reviewers (PJ and PP) independently extracted relevant 
data from the included studies, such as study population, 
interventions, comparisons, reported outcomes, baseline 
and follow-up values and conclusions. This information 
was filled in Excel spreadsheets to provide an overview of 
the available data. Discrepancies were solved by consensus 
discussion with VP and TK, and the values were updated.

The primary outcome was mean PD. Mean clinical attach-
ment loss (CAL) in mm, percentage of sites with bleeding 
on probing (%BOP) and percentage of sites with PD ≤ 3 mm 
(%PD ≤ 3 mm) were the secondary outcomes assessed in 
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this review. For all outcomes, means and standard deviations 
were extracted at 3 and 6 months for NSPT and control groups 
(Appendix Table 3).

Risk of bias assessment

Two reviewers (PJ, VP) independently assessed risk of bias 
for included RCTs, according to the Cochrane Collaboration 
risk-of-bias tool for randomized trials (RoB2) [15]. Each study 
was graded according to five domains: randomization (D1), 
deviation (D2), missing data (D3), outcome measurement (D4) 
and selective reporting (D5), and an overall score for risk of 
bias was assigned. Discrepancies raised were discussed with 
two researchers (TK and BH) until an agreement was reached.

Effect measures and synthesis methods

The mean difference and the 95% confidence interval (95% 
C.I.) for all outcomes between the test and the control arm 
at the 3- and/or 6-month follow-ups were calculated. Nega-
tive estimates favour the NSPT group over the control group 
except for %PD ≤ 3 mm. Studies with a low risk of bias or 
rated as some concerns were grouped together and compared 
to studies with high risk of bias when computing pooled 
estimates or when plotting forest plots. When median val-
ues were reported, they were converted into mean values, 
and the missing standard deviations were imputed using the 
average standard deviation from the available studies as pre-
scribed by The Cochrane Collaboration [16].

We performed subgroup analyses in patients with comor-
bidities, such as, type 2 diabetes, cardiovascular diseases 
(CVD), erectile dysfunction, pregnancy, and rheumatoid 
arthritis (RA). Systemic diseases/conditions (obesity, poly-
cystic ovarian syndrome (PCOS), chronic obstructive pul-
monary disease (COPD), and chronic kidney disease (CKD)) 
with less than two studies were excluded from subgroup 
analyses. To examine the efficacy of NSPT, we calculated 
the change in means between the pre- and post-treatment 
values within the NSPT group for the abovementioned vari-
ables. Heterogeneity was quantified using the  I2 statistic, 
and the publication bias was tested using Egger’s test (Egger 
et al., 1997) and illustrated outcomes through funnel plots. 
Random-effects meta-regression was performed by model-
ling the pre- and post-treatment values of all outcomes on 
the type of comorbidity, risk of bias, and year of publication.

Results

Study selection

The initial search yielded 2,403 articles. After removing 
duplicates, 1,565 records were screened by title and abstract 

and 126 full-text articles were assessed for eligibility. A total 
of 44 studies met the inclusion criteria (Appendix Fig. 1). 
These studies were published between 1995 and 2023.

Study characteristics

Methodology

All but four trials were single-centre trials. Of the included 
trials, 25 had a 3-month follow-up period, 20 included a 
6-month follow-up, two had a 12-month follow-up, and one 
had a 24-month follow-up. The 44 trials were performed 
in different countries as follows: Australia (1), Austria (1), 
Brazil (8), Chile (1), China (8), Egypt (1), Greece (1), India 
(7), Iran (2), Japan (1), Jordan (1), Malaysia (2), Pakistan 
(1), Spain (1), Turkey (2), the United Kingdom (2), the USA 
(3), and Vietnam (2).

Participant characteristics

Overall, 44 studies (3382 patients, ages ranging from 22 to 
68 years) were included in the meta-analysis. All patients 
had periodontitis, although the severity varied. Of the 
included trials, 21 were conducted in patients with diabe-
tes, 9 in patients with CVD, 6 in pregnant women, 2 in men 
with ED, 1 in patients with CKD, 2 in patients with RA, 1 
in patients with COPD 1 in women with PCOS, and 1 in 
obese patients.

Periodontal interventions and measures

In 26 RCTs, NSPT was performed with curettes and/or ultra-
sonic instruments, and 19 RCTs did not report the instru-
ments used. NSPT was performed in one to five sessions; 
however, 15 trials did not report the number of sessions. In 
the NSPT group, five studies used a chlorhexidine mouth 
rinse as an adjunct. In the control arm, 21 studies reported 
no treatment, nine used SGS, and 15 used OHI. In 37 RCTs, 
periodontal outcomes were measured at four or six sites per 
tooth. Further information about teeth examined, probe used, 
and study conclusions are summarized in Table 1.

Twenty-seven studies involving 2,530 participants and 
thirteen studies involving 1,292 patients reported mean CAL 
at the 3-month and 6-month examinations, respectively. 
Thirty studies involving 2,826 patients and sixteen studies 
involving 1,470 patients reported mean PD at the 3-month 
and 6-month examinations, respectively. Twenty-three stud-
ies involving 2,333 patients and fifteen studies involving 
1,424 patients reported %BOP at the 3-month and 6-month 
examinations, respectively.
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Risk of bias

The risk of bias assessment was summarized based on the 
intention-to-treat or per-protocol principle (Fig. 1). The risk 
of bias for all domains was low in 17 trials. In the remaining 
19 trials, the risk of bias was of some concern because it was 
not explicitly described whether sequence generation and/or 
allocation concealment was adequately done. Nine studies 
had a high risk of bias, because protection against perfor-
mance and detection biases was inadequate, as personnel 
and outcome assessment were unblinded or not mentioned. 
Blinding patients to the intervention was impossible due to 
the nature of the interventions. Evaluations of a potential 
publication bias revealed a significant small-study effect 
for PD reduction. Twenty-six studies analysed all patients, 
19 studies only post-treatment data from patients who were 
available at a follow-up visit, and 21 studies reported an 
analysis based on intention-to-treat. Compliance with treat-
ment was not a concern given that most studies performed 
SRP once at baseline. Because the selected studies were not 

planned to evaluate the effect of NSPT versus no NSPT, we 
did not include this aspect in our bias assessment.

Meta‑analysis

Probing depth

In total, 2,826 patients from 30 studies with 3 months data 
with a high risk of bias, some concerns or low risk were 
analysed. Restricting 23 studies to those with low or some 
bias concerns showed a significant mean difference in mean 
PD of −0.55 mm (95% C.I.: −0.69; −0.41) favouring NSPT 
(Fig. 2). Including all studies, irrespective of bias, did not 
change this mean difference. A subgroup analysis with dia-
betic patients yielded similar results, with a mean PD dif-
ference of −0.49 mm (95% C.I.: −0.68; −0.31) in favour 
of NSPT. Restricting studies to those with CVD patients 
and low or some concerns of bias (2 studies with 151 CVD 
patients) yielded a mean PD difference of −0.86 mm (95% 
C.I.: −1.06; −0.66) in favour of NSPT (Table 2).

Fig. 1  Risk of bias assessment for all included studies and summarized based on the intention-to-treat and per-protocol criteria
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At 6 months, using data from 15 trials (1,424 patients) 
with low or some concerns of bias, a mean PD difference of 
−0.49 mm (95% C.I.: −0.68; −0.30) was observed between 
the NSPT and the control group (Fig. 2). In diabetic patients 
(8 trials with low bias or some concerns and 1155 patients) a 
mean PD difference of −0.47 mm (95% C.I.: −0.65; −0.29) 
was observed (Table 2). We judged the overall level of cer-
tainty in the evidence to be moderate based on the evidence 
profile. Irrespective of performed analyses, heterogene-
ity varied between 97% at 3 months and 93% at 6 months 
including studies with high bias.

Clinical attachment level

In total, 2241 patients from 22 studies with 3-month data 
with low bias or some concerns were analysed. A statisti-
cally significant mean CAL difference of −0.51 mm (95% 
C.I.: −0.65; −0.37) in favour of NSPT was observed. Includ-
ing five studies (289 patients) with high bias did not mate-
rially change the mean CAL difference (−0.30 mm (95% 
C.I.: −0.70; 0.09) (Fig. 3). Subgroup analysis yielded similar 
results: 14 studies with 1347 diabetic patients with low bias 
or some concern, the mean CAL difference was −0.54 mm 
(95% C.I.: −0.72; −0.36) in favour of NSPT. From two CVD 
(151 patients) studies with low bias or some concern, the 

mean CAL difference was −0.56 mm (95% C.I.: −0.97; 
−0.15) (Table 2).

At 6 months, 12 trials (1244 patients) with low bias or 
some concern showed a mean CAL difference of -0.49 mm 
(95% C.I.: −0.71; −0.26) in favour of NSPT (Fig. 3). Eight 
trials involving 1058 diabetic patients yielded a mean CAL 
difference of −0.49 mm (95% C.I.: −0.68; −0.30) in favour 
of NSPT (Table 2). Including all RCTs, the study heteroge-
neity was 90% at 3 months and 83% at 6 months.

Bleeding on probing

In total, 19 studies (2,134 patients) with 3-month data with 
low bias or some concerns were analysed. %BOP was sig-
nificantly lower (−23.94% (95% C.I.: −30.35%; −17.53%)) 
in NSPT compared to the control group. Including studies 
with high bias did not change the results (−23.90% (95% 
C.I.: −29.27; −18.53)) (Fig. 4). The subgroup analysis of 
nine diabetes studies (1138 patients) yielded similar results: 
the mean %BOP difference was −18.70% (95% C.I.: −26.87; 
−10.53), whereas in three CVD studies (190 patients), the 
mean %BOP difference was -35.00% (95% C.I.: −47.47; 
−22.53) (Table 2).

At 6 months, in 15 trials with low bias or some con-
cerns, including 1,422 patients, a mean %BOP difference 
of −27.22% (95% C.I.: −34.66; −19.78) was observed 

Fig. 2  Forest plot showing the mean differences of mean probing depth (in mm) sorted according to risk of bias assessment (low/some concerns 
vs. high) at 3 and 6 months
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in favour of NSPT (Fig. 4). 10 trials with 1120 diabetic 
patients yielded a mean %BOP difference of −26.44% (95% 
C.I.: −33.75; −19.13) in favour of NSPT (Table 2). Study 
heterogeneity was 98% at 3 months and 93% at 6 months, 
including all RCTs, showing considerable significance.

Percentage of sites with probing depth ≤ 3 mm

Because of the limited number of studies at 6-month follow-
up with this information, the results in this section were lim-
ited to the 3-month follow-up. Eight studies (one with high 
risk of bias) provided means and standard deviations. The 
overall mean difference in %PD ≤ 3 mm between NSPT and 
the control group was 13.73% (95% C.I.: 5.20; 22.26). When 
unreported standard deviations were imputed, 16 studies (3 
with high risk of bias) were included. The mean difference 
in %PD ≤ 3 mm was 14.98% (95% C.I.: 8.48; 21.48) in stud-
ies with low/some concern bias and 14.36% (95% C.I.: 8.83; 

19.89) in all a. However, the pooled estimates were lower 
(10.98% (95% C.I.: 1.62; 20.35)) in high-risk studies (Fig. 5).

Pre‑and post‑treatment results

Irrespective of bias and treatment arm, mean PD at base-
line varied between 1.21 ± 0.27 mm and 6.59 ± 1.50 mm 
(Appendix Table 3). NSPT reduced mean PD with a mean 
pre-post difference of 0.56 mm (95% C.I.: 0.46; 0.66) and 
0.58 mm (95% C.I.: 0.40; 0.76) at 3 and 6 months, respec-
tively (Appendix Fig. 2). Mean CAL reduced with a mean 
pre-post difference of 0.50 mm (95% C.I.: 0.38; 0.62) and 
0.41 mm (95% C.I.: 0.21; 0.60) at 3 and 6 months, respec-
tively. %BOP reduced with a mean pre-post difference of 
29.92 (95% C.I.: 23.97; 35.87) and 32.28 (95% C.I.: 26.04; 
38.52) at 3 and 6 months, respectively. In the NSPT group, 
%PD ≤ 3 mm increased by 17.32% (95% C.I.;23.80; 10.84) 
between baseline and the 6-month examination.

Table 2  Pooled mean differences of outcome variables stratified by the systemic disease/ condition, and further stratified based on the risk of 
bias score

*  This analysis was performed by including the studies where standard deviations were imputed

Systemic disease/
condition

At 3 months At 6 months

Risk of bias Mean PD, mm Mean CAL, mm %BOP, % %PD ≤ 3 mm, 
%*

Mean PD, mm Mean CAL, mm %BOP, %

Cardiovascular 
diseases

Low or some 
concerns

−0.86
(−1.06; −0.66)

−0.56
(−0.97; −0.15)

−35.00
(−47.47; −22.53)

24.01
(3.31; 44.72)

−0.46
(−0.77; −0.14)

High −0.58
(−1.10; −0.05)

−0.55
(−0.75; −0.36)

−18.70
(−25.58; −11.81)

9.55
(−4.22; 23.32)

−0.76
(−1.43; −0.09)

Overall −0.69
(−1.02; −0.36)

−0.56
(−0.73; −0.38)

−28.18
(−38.48; −17.88)

16.89
(3.58; 30.19)

−0.49
(−0.77; −0.21)

Diabetes mellitus Low or some 
concerns

−0.49
(−0.68; −0.31)

−0.54
(−0.72; −0.36)

−18.70
(−26.87; −10.53)

13.76
(3.79; 23.73)

−0.47
(−0.65; −0.29)

−0.49
(−0.68; −0.30)

−26.44
(−33.75; −19.13)

High −0.29
(−0.57; −0.02)

−0.19
(−1.25; 0.88)

– – −0.41
(−0.80; −0.02)

−0.76
(−1.43; −0.09)

–

Overall −0.46
(−0.63; −0.30)

−0.48
(−0.69; −0.28)

−18.70
(−26.87; −10.53)

13.76
(3.79; 23.73)

−0.46
(−0.63; −0.30)

−0.51
(−0.69; −0.32)

−26.44
(−33.75; −19.13)

Erectile dysfunc-
tion

Low or some 
concerns

−0.86
(−1.18; −0.53)

−0.69
(−0.85; −0.52)

−38.31
(−45.90; −30.73)

High – – –
Overall −0.86

(−1.18; −0.53)
−0.69
(−0.85; −0.52)

−38.31
(−45.90; −30.73)

Pregnancy Low or some 
concerns

−0.66
(−1.13; −0.19)

−0.35
(−0.86; 0.16)

15.82
(5.11; 26.53)

High −0.93
(−0.96; −0.90)

−0.13
(−0.15; −0.11)

–

Overall −0.77
(−1.06, −0.47)

−0.29
(−0.67; 0.08)

15.82
(5.11; 26.53)

Rheumatoid 
arthritis

Low or some 
concerns

−8.34
(−25.73; 9.05)

High −28.90
(−42.12; −15.68)

Overall −19.43
(−39.51; 0.66)
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Meta‑regression

We performed random-effects meta-regression analyses 
including all studies with 3- or 6-month follow-up data 
(Appendix Table 4 and 5, respectively). None of the factors 

were significantly associated with the meanPD at 3-month 
follow-up; but only a comorbidity type (PCOS: β = −0.743 
(95% C.I.: −1.411; −0.076)) was found to be significantly 
associated with mean PD at 6-month follow-up (Appendix 
Table 4 and Appendix Table 5).

Fig. 3  Forest plot showing the mean differences of mean clinical attachment loss (in mm) sorted according to risk of bias assessment (low/some 
concerns vs. high) at 3 and 6 months

Fig. 4  Forest plot showing the mean differences of the percentage of sites with bleeding on probing (%BOP) sorted according to risk of bias 
assessment (low/some concerns vs. high) at 3 and 6 months
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Discussion

This systematic review aimed to summarise the current lit-
erature on the efficacy of NSPT compared to no or minimal 
periodontal treatment in patients with comorbidities. Con-
sistent with previous reviews on this topic, our primary out-
come was mean PD, while our secondary outcomes included 
mean CAL, percentage BOP and percentage of sites with 
PD ≤ 3 mm assessed at 3 and 6 months. We acknowledge 
that mean PD may not have clear clinical relevance, but 
most included studies reported mean PD across all sites. 
In contrast, only very few reported the percentage of sites 
with PD 4–5 mm or ≥ 6 mm, which more accurately depicts 
the clinical situation. NSPT showed a 0.55 mm (95% C.I.: 
−0.69, −0.41) lower mean PD at the 3-month examination 
than the control group when studies were restricted to those 
with low bias or some concerns. The difference in mean PD 
attenuated to −0.49 mm (95% C.I.: −0.68, −0.30) at the 
6-month examination.

Even when studies with a high risk of bias were included 
in the analysis, there was no change in mean PD differ-
ence. Regardless of the underlying comorbidity (diabetes, 
CVD, pregnancy), mean PD differences were consistent. 
Analyses of secondary outcomes (mean CAL, %BOP and 
%PD ≤ 3 mm) support our conclusion that NSPT reduced 
periodontal inflammation in periodontitis patients with 
comorbidities. The significant variation of baseline mean 
PD levels reflect the different inclusion criteria for periodon-
titis (Appendix Table 3). Although the RCTs included in 
our meta-analysis were primarily not designed to answer 
the above formulated question, namely the effect of NSPT 

in comparison to no treatment, SGS or OHI on periodontal 
conditions, we feel confident that our conclusion is robust. 
From our perspective, these results provide a definitive ‘yes’ 
that NSPT is an effective therapeutic measure in terms of 
clinical outcomes.

Overall, few previous reviews have investigated the ques-
tion of whether NSPT is superior to no treatment, SGS or 
OHI, but results did not provide definitive conclusions due to 
the ethical implications of withholding periodontal therapy 
in the control group. A first review that tried to shed light on 
this question found two studies in which the treatment arm 
gained 0.22 mm more mean CAL compared to untreated 
controls [2, 61, 62]. In addition, this review included an 
observational study with two arms: 79 periodontally diseased 
subjects with no periodontal treatment and 108 patients 
treated with NSPT were monitored for one year. Compared 
to baseline, mean PD reduced by 0.50 ± 0.04 mm and mean 
CAL decreased by 0.44 ± 0.05 mm in the treatment group; in 
the untreated group mean PD decreased by 0.04 ± 0.05 mm, 
while mean CAL decreased by 0.21 ± 0.21 mm [63]. These 
data are in line with our results.

An open question remains as to whether the statistically 
significant difference in mean PD and mean CAL of 0.5 mm 
between the test and control group at the final examination or 
the pre-post mean differences of about 0.57 and 0.53 mm for 
mean PD and mean CAL in the test group, respectively, are 
clinically relevant. Extent values give a better understanding 
of the clinical reality: the pre-post %PD ≤ 3 mm in the test 
group increased by about 18.04%, from 66.21% to 83.63%, 
whereas it was materially zero in the control group. In the 
treatment arm pre-post %BOP was reduced from 53.2% to 

Fig. 5  Forest plot showing the mean differences of the percentage of 
sites with probing depths ≤ 3 mm (%PD ≤ 3 mm) sorted according to 
risk of bias assessment (low/some concerns vs. high) at 3  months; 

a including the studies where missing standard deviations were 
imputed; b only studies with complete information
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23.1%, whereas in the control arm, it only decreased from 
51.7% to 46.9%. Although the patients included in this 
meta-analysis were less severely diseased than those in a 
multicentre RCT with 200 patients (Harks et al. 2015), the 
resolution of inflammation exhibited comparable healing 
trends. The NSPT arm of this multicentre RCT showed a 
decrease in mean PD from 3.5 ± 0.8 mm to 2.7 ± 0.7 mm, 
%BOP was reduced from 34.2 ± 18.1% to 19.6 ± 14.9%, and 
%PD ≤ 3 mm increased from 59.2 ± 18.1% to 79.1 ± 15.9% 
(Harks et al. 2015). These data align very well with the data 
reported here. From our perspective, these values reflect 
clinically notable results, but they are still far from meeting 
the criteria for a successfully treated periodontitis patient 
as defined by the 2017 Workshop [64], should only exhibit 
BOP in < 10% of sites and have no sites with PD ≥ 4 mm 

and bleeding on probing. These studies suggest that even 
under institutional conditions, it may be difficult to achieve 
such a threshold.

In 2019, the European Federation of Periodontology com-
missioned a meta-analysis on the efficacy of NSPT [6]. The 
authors restricted their inclusion criteria to patients without 
comorbidities and found only one study, which did not allow 
for any robust conclusions to be drawn. To still answer this 
basic question, they analysed studies with different treat-
ment protocols and reported the pre-post-treatment change 
in mean PD. Their reported results are based on a mixture 
of all measured sites with only moderate pockets, which pre-
vents comparing their results with ours.

To answer whether NSPT outcomes achieved in medi-
cally compromised patients are inferior to those achieved 

Fig. 6  Irrespective of the 
comorbidity status, baseline 
values of mean PD and mean 
CAL were strongly associ-
ated with the corresponding 
measures at 3-months after 
NSPT. Study groups with 
higher mean PD at baseline 
exhibited a higher mean PD 
after therapy, whereas higher 
values of mean PD at baseline 
were concomitantly associated 
with greater reductions in mean 
PD over 3 months. Regarding 
the shape of the association, no 
significant differences between 
systemically healthy and dia-
betes groups were observed. In 
analyses of mean CAL, analo-
gous results were obtained. The 
circle sizes represent the respec-
tive study sizes. For detailed 
information about the studies 
included in the arm with healthy 
subjects, please refer to Kocher 
et al. 2018. [66]
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in systemically healthy patients, we compared our results 
with data extracted from 53 reports with 1,474 systemically 
healthy periodontitis patients who underwent NSPT [65]. 
Three months after NSPT, the initial mean PD of 3.9 mm 
was reduced by 0.78 mm (95% C.I: 0.76–0.79) and the mean 
CAL gain was 0.65 mm (95% C.I: 0.63–0.67).

To graphically support the comparability of the short-
term results in treating patients with and without comorbid-
ity, baseline values of mean PD and CAL were associated 
with the corresponding values 3 months after NSPT. The 
slope of the association of mean PD or mean CAL did not 
differ between systemically healthy individuals and those 
with a comorbidity (Fig. 6). Although this comparison does 
not allow for any statistical inference, our results suggest 
that NSPT in medically compromised patients may produce 
similar results as in systemically healthy patients.

One strength of this review, which contributes to the 
robustness of the conclusion, is the high external validity 
base, as the patients participating in the RCTs were repre-
sentative of the general population because they were not 
recruited in a dental school but rather from hospitals with 
different specialties.

This meta-analysis has several limitations. First, these 
studies were performed in periodontal institutions with 
presumably high technical scaling skills. Therefore, the 
present review describes the efficacy of the intervention 
rather than its effectiveness and does not reflect periodontal 
treatment in the community. Second, this meta-analysis pro-
vides robust estimates for NSPT efficacy only for a 3- and 
6-month period, which is definitely too short to determine 
if NSPT has a long-term effect. One single-centre study and 
one large multicentre study reported stable mean PD reduc-
tion or mean CAL gain after NSPT without antibiotics after 
12 or 27.5 months [67, 68]. On the other hand, treatment 
effects after 3 months are not blurred by periodontal main-
tenance measures. Third, with the delayed treatment design, 
the control arm was often offered supragingival cleaning 
and OHIs to motivate the patients to stay in the RCT instead 
of no treatment. But even this very first treatment step of 
OHI might cause a considerable resolution of periodon-
titis [69]. Thus, only considering the difference between 
periodontal variables between the test and control arm at 
the final visit may be misleading because it neglects the 
influence of improved supragingival plaque control either 
to the professional motivation and instruction and/or the 
removal of supragingival calculus. Fourth, included studies 
were designed for research questions other than the one we 
set for this review. According to the bias assessment, most 
studies had some concerns or a high risk of bias. However, 
the D1 and D4 domains were of utmost importance for this 
review, and both these domains had little bias. Fifth, only 

limited information about the number of sessions or time 
spent on NSPT or OHI was provided. Sixth, information 
about drug intake was sparse and too diverse to consider 
its impact on treatment outcomes. However, because all 
the studies included in this review are RCTs, the impact of 
medications should be the same in the control and treatment 
arms. Seventh, information on smoking was not available 
in 21 studies. Thus, we could not address the confounding 
effects of smoking on treatment outcomes.

Conclusion

There was a clinically relevant decrease in mean PD, mean 
CAL, and %BOP while having an increase in %PD ≤ 3 mm. 
Therefore, despite some limitations, this review’s findings 
suggest that NSPT is an effective procedure for managing 
periodontitis in patients with systemic diseases, which might 
be comparable with systemically healthy patients.
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