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Introduction  

Although many products have been used to control plaque and gingivitis, chlorhexidine (CHX) 

is one of the most widely used and thoroughly investigated antiseptics. Years of documented 

research have established that CHX digluconate is safe, stable and effective in preventing 

and controlling plaque formation, breaking up existing plaque, and inhibiting and reducing 

the development of gingivitis (Lang & Brecx 2006, Gunsolley 2010). In the absence of normal 

tooth cleaning, rinsing for 60 seconds twice daily with 10 ml of a 0.2% CHX solution (= 20 mg 

dose) may inhibit plaque regrowth by approximately 60% and reduce the severity of gingivitis 

by 50-80% (Löe & Schiött 1970). The binding properties of the CHX molecule result in a broad 

bactericidal and bacteriostatic spectrum of action (Denton 1991) and a high substantivity of up to 

12 hours within the oral cavity (Tomás et al. 2010). Because CHX binds strongly to tissues, it is 

poorly absorbed from the gastrointestinal tract and therefore lacks systemic toxicity (Foulkes 

1973). No detectable blood levels and no tetragenic alterations have been determined follow-

ing long-term oral use of CHX (Wu & Savitt 2002). CHX does not produce bacterial resistance 

nor a supra infection following long-term usage (Schiött et al. 1976). The most common side 

effect noted by patients who have used CHX rinses over a long period is an extrinsic brown 

staining of the teeth and tongue (Flötra et al. 1971, Watts & Addy 2001).

 To demonstrate the efficacy of the different CHX mouthrinse formulations in the inhibi-

tion of plaque, gingivitis and stain formation, multiple comparative clinical studies have been 

performed. A systematic evaluation with a focus on the effectiveness of CHX mouthrinse has 

however not yet been performed. Since health care providers are overwhelmed by unmanage-

able amounts of information, there is a need for systematic reviews to efficiently integrate 

existing information and provide data for clinical decision making (Mulrow 1994).

 The aim of the present study was to evaluate, in a systematic manner following a compre-

hensive search, the body of evidence concerning efficacy of a CHX mouthrinse against plaque 

growth, gingival inflammation and its potential to cause tooth staining in gingivitis patients. 

It is hypothesized that when used alone or as an adjunct to regular oral hygiene it provides a 

significant benefit for the patient with respect to plaque and gingival inflammation.
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Materials & methods 

Focused question (PICOS)

Does chlorhexidine mouthrinse as a mono-therapy or as an adjunct to mechanical oral hygiene, 

in randomized controlled clinical trails, have an effect on plaque and parameters of gingival 

inflammation as compared to a placebo rinse, a control rinse or regular oral hygiene when 

used by healthy adults with gingivitis over a minimum of 4 weeks? As a secundary outcome 

measure the potential of tooth staining was assessed as an adverse effect.

 This systematic review was conducted in accordance with the PRISMA-statement, the 

guidelines of Transparent Reporting of Systematic Reviews and Meta-analyses (Moher et al. 

2009).

Search strategy 

Three electronic databases were used to search for appropriate papers that satisfied the 

study purpose: the National Library of Medicine, Washington, D.C. (MEDLINE-PubMed), 

EMBASE (Excerpta Medical Database by Elsevier) and the Cochrane Central Register of Con-

trolled Trials. All databases were searched up to April 2011. The search was designed to in-

clude any published study that evaluated the effect of chlorhexidine mouthrinse in gingivitis 

patients. To achieve this goal, a wide and comprehensive search was performed. All possible 

oral chlorhexidine products were included, which ensured the inclusion of papers that used 

chlorhexidine mouthrinse as an alternative to other treatment modalities. For specific search 

terms and search strategy see Box .

Eligibility criteria

• Randomised controlled clinical trials (RCT’s) 

• Studies conducted in humans who were in good general health and ≥ 18 years 

• Gingivitis patients

• Excluded: periodontitis, prosthohodontic, orthodontic and implant patients 

• Intervention: chlorhexidine mouthrinse, used alone (as a monotherapy) or as an adjunct

• Comparison: placebo rinse, control rinse or regular oral hygiene 

• Minimum duration of ≥ 4 weeks 

• Outcome parameters of interest: mean scores of plaque, gingivitis, bleeding and staining
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Screening and selection

The papers were screened independently by two reviewers (DVS & GAW), first by the title and 

the abstract using a “safety net approach”. Only papers written in English were accepted. 

Case reports, letters, and narrative/historical reviews were not included in the search. If the 

search keywords were present in the title and/or the abstract the paper was selected for full-

text reading. Papers without abstracts but with titles suggesting that they were related to the 

objectives of this review were also selected to screen the full text for eligibility. After selec-

tion, full-text papers were read in detail by two reviewers (DVS & DES). Those papers that 

fulfilled all of the selection criteria were processed for data extraction. Two reviewers (DVS & 

DES) hand-searched the reference lists of all selected studies for additional relevant articles. 

Disagreements between the 2 reviewers were resolved by discussion. If a disagreement per-

sisted, the judgment of a third reviewer (GAW) was considered decisive.

Assessment of heterogeneity

Factors used to evaluate the heterogeneity of the outcomes of the different studies were as 

follows: 

• Study design, duration and subjects 

• Intervention, comparison, rinsing regimen (brand) and dentifrice use

• Oral prophylaxis, supervision, compliance, smoking habits 

• Industry funding 

Quality assessment

The assessment of the methodological study quality was performed as proposed by the RCT 

checklist of the Dutch Cochrane Centre (2008) and further extended with quality criteria as 

obtained from the CONSORT statement (Schulz et al. 2010), the Delphi List (Verhagen et al. 

1998), the Jadad scale (1996) and according to the papers of Moher et al. (2001) and Needle-

man (2002). Importantly, studies that qualified for the review on the basis of the inclusion 

criteria were not excluded because of their quality assessment classifications. 

Data extraction

From the collection of papers that met the inclusion criteria, data were extracted with respect 

to the effectiveness of self-performed mouthrinsing with chlorhexidine as a monotherapy or 

as an adjunct to oral hygiene. Mean values and standard deviations (SD) were extracted from 
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the data (DVS & DES). Some of the studies provided standard errors (SE) of the mean. Where 

possible, the authors calculated standard deviations based on the sample size (SE=SD/√N). 

When intermediate assessments were performed, the longest evaluation period was con-

sidered. Incomplete summary data were not a reason to exclude a study from the review. 

 Methods outlined by Higgens & Green (2009) were used for imputing missing standard devia-

tions. For those articles that provided insufficient data to be included in the meta-analysis the 

first or corresponding authors were contacted whether they could provide additional data. To 

warrant a precise estimate any data approximation in figures was avoided. In the analysis the 

assumption was made that summary data were missing at random so that only the available 

data were included.

Data analysis 

Primary parameters were plaque and parameters of gingival inflammation. Stain was 

 assessed as a secondary parameter evaluating adverse effects. A descriptive manner of data 

presentation was used for all studies. When possible, a quantitative analysis of the data and 

subsequent meta-analysis (MA) were performed for baseline and end-of-trial  assessments. 

Weighted mean difference (WMD) values between test and control at both baseline and end 

were calculated using a “random or fixed effects” model where appropriate [Review Manager 

(RevMan) [Computer program]. Version 5.1. Copenhagen: The Nordic  Cochrane Centre, The 

Cochrane Collaboration, 2011]. Random-effects models were used to calculate a weighted 

average of the treatment effects across the studies under review. If there were fewer than 

four studies, fixed-effect analysis was used, as the estimate of between-study variance is 

poor for analyses with low numbers of studies (Higgens & Green 2009). Additionally meta-

analysis with special reference to those RCT’s  that had a low estimated risk of bias were 

performed, as this is considered to represent the highest level of evidence (Harbour & Miller 

2001).

 Some of the studies had multiple treatment arms. If the data from the control group was 

used in more than one comparison, the number of subjects (n) in this group was divided by 

the number of comparisons. Heterogeneity was tested by Chi2 test and the I2 statistic. A Chi2 

test resulting in a p <0.1 was considered an indication of significant statistical heterogeneity. 

As a rough guide for assessing the possible magnitude of inconsistency across studies I2 

statistic of 0-40% were interpreted not to be important and above 40% moderate to consid-

erable heterogeneity may be present.
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 If the meta-analysis contained sufficient trials to make visual inspection of the plot 

meaningful (5 trials minimum) funnel plots were used as a tool for assessment of publication 

bias (Sterne et al. 2005). In relation to this meta-analysis the presence of asymmetry in the 

inverted funnel would suggest a systematic difference between large and small trials in their 

estimates of treatment effect, as may occur for example because of publication bias.

Results 

Search and selection results 

The PubMed-MEDLINE, EMBASE, and Cochrane-CENTRAL searches resulted in 1679 unique 

papers (Fig. 1). Screening of the titles and abstracts initially resulted in 63 full-text articles. 

The 2 reviewers used a ‘safety net‘ approach, therefore the number of articles that were scru-

tinized in full text was relatively large. After full-text reading, 37 papers were excluded. The 

reasons for exclusion are explained in Figure 1. Additional hand-searching of the reference 

lists of selected studies resulted in 3 additional papers (# 26, 29, 30). Ultimately, 30 papers 

were processed for data extraction. Personal contacts with the authors resulted in additional 

data for the experiments from article  #3, #7 and #9.

 

Study heterogeneity

Detailed information regarding the study characteristics and the authors’ conclusions of the 

selected papers in question are presented in Table 1. In general, a considerable heterogeneity 

in the design, duration (evaluation period) and rinsing regimen was present. The number, 

gender and age of the subjects and the use of dentifrice also varied among the studies.  

Quality assessment 

The authors’ estimated risk of bias is presented in Table 2 showing that the potential risk 

of bias was low in nine of the 30 studies, moderate for 10 studies and high for 11 studies. If 

“allocation concealment” was added as a criterion in this assessment (as proposed in the 

Cochrane Handbook by the Higgens & Green 2009) only five studies (#1,2,4,11,12,15) would 

retain their estimated potential risk of bias whereas all others would be down-graded. As 

component to quality, the statistical analytical method used in each paper was assessed. All 

but one paper that described the analysis did perform appropriate statistical tests. In this 

one study (#15) a parallel design was combined with a ‘paired’ analysis, which is not suitable.
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Descriptive analysis

A descriptive summary of the statistical analysis between the intervention and comparison 

groups is presented in Table 2. This shows that most of the selected studies used a control 

group that performed oral hygiene procedures in conjunction with a placebo/control rinse 

(n=26).

 Compared to regular oral hygiene, a placebo or a control rinse, 24 of the 29 studies 

 demonstrated a significant reduction in the plaque score in favour of a CHX rinse, regardless of 

the concentration of CHX and the duration of rinsing. Three studies observed no difference in 

plaque scores after rinsing with 0.12% CHX compared to rinsing with a placebo (# 3, 13, 22).  

 Based on the gingival index scores, 20 of the 25 experiments in 20 studies showed a 

significant reduction in gingivitis in favour of a CHX rinse as compared to oral hygiene, a 

placebo or a control rinse, regardless of the concentration of CHX and the duration of rinsing. 

One study observed a significant difference in gingivitis scores between test and control, but 

only when a baseline oral prophylaxis was performed (# 23). The results of another study that 

evaluated different concentrations of CHX were inconsistent (#9). 

 Based on the bleeding scores, 16 out of the 25 experiments in 22 studies showed that 

bleeding was significantly reduced with the use of a CHX rinse in comparison to a control or 

placebo. Seven studies observed no difference in bleeding after rinsing with CHX as com-

pared to rinsing with a placebo (# 1, 4, 6, 10, 15, 23, 24). 

 Particularly looking at the nine included studies that had a low estimated risk of bias, 

eight out of these nine studies showed a positive effect for CHX in terms of lower plaque 

scores while six studies evaluated the gingival index scores of which all showed a positive 

effect. In total eight studies assessed bleeding scores of which six demonstrated a positive 

effect with respect to reduced bleeding tendency.

20 of the 30 selected studies analysed the changes in staining between groups. In one study, 

no significant difference was observed between the CHX group and the control (# 13). All 

other experiments showed significantly more staining in the CHX group compared to oral 

 hygiene alone, a control or a placebo rinse, regardless of the concentrations. The results of 

two studies that evaluated staining were unclear (# 22, 28).

Meta-analysis 

It was possible to perform a meta-analysis (MA) of 13 studies to compare the effects of a 

CHX mouthrinse as an adjunct to oral hygiene on plaque, gingivitis, bleeding and staining, 
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as compared to a placebo rinse, a control rinse or regular oral hygiene (Table 2). Most of 

these papers only provided data for baseline and end-of-trial assessments. The majority of 

the studies could not be included in the MA because they used different indices or lacked 

mean baseline/end data. Data from study # 28 were used twice for separate results of 0.1% 

CHX and 0.2% CHX mouthrinses. 

 Table 3 shows a summary of the MA outcome for these 13 studies. For all variables, 

baseline WMDs between tests and controls were not statistically different. The MA of the 

end plaque scores showed for the Silness & Löe Plaque Index (1964) a significant weighted 

mean difference (WMD) of -0.39, [95%CI: -0.70;-0.08], p <0.00001, I2 -value = 91% (five 

experiments out of four studies) and for the Quigley & Hein Plaque Index (1962) a WMD= 

-0.67, [95%CI: -0.82;-0.52], p <0.00001, I2 -value = 84% (10 experiments out of eight stud-

ies) in favour of the CHX rinse. With respect to the end scores of gingivitis, the Gingival 

Index (Löe 1967, Löe & Silness 1963) demonstrated a WMD of -0.32 ([95%CI: -0.42;-0.23], 

p <0.00001 | I2 -value = 65%) between CHX and the control (nine experiments out of seven 

studies). When analysing the bleeding aspect of the GI (Löe 1967) a significant WMD of -0.08, 

[95%CI: -0.10;-0.05], p <0.00001, I2 -value = 78%) was found in favour of the CHX rinse (10 

 experiments out of eight studies. Using the Papillary BIeeding Index of Saxer (1975), the WMD 

according to two studies was -0.21 ([95%CI: -0.37;-0.04], p =0.01, I2 -value = 0%). For bleeding 

on marginal probing (BOMP) the WMD was -0.16 ([95%CI: -0.26;-0.07], p <0.0008 | I2 -value = 

18%, based on 2 studies). As a secundary parameter the MA of the end stain scores showed 

five experiments out of four studies, a significant WMD for the Lobene Stain Index (1968) 

of -0.91, [95%CI: 0.12;1.70], p <0.00001, I2 -value = 99%). The MA for end scores of plaque, 

 gingival index and staining showed moderate to considerable inconsistency, whereas the 

data concerning the Papillary BIeeding Index and Bleeding on Marginal Probing appear to be 

consistent (Chi2 = 0.77; I2 -value = 0% and Chi2 = 0.27; I2 -value = 18%, respectively).

 In Table 4, the results are presented for the MA of studies with low potential risk of bias. 

The analysis could be performed for five studies that employed the plaque index of Quigley & 

Hein (1962) and for three studies that employed the GI of Löe & Siness (1963). The MA results 

showed no baseline differences in plaque scores, whereas after treatment a significant WMD 

of -0.68, [95%CI: -0.85;-0.51], p <0.00001, I2 -value = 60%) in favour of the CHX rinse was 

found (four studies). For the GI, the MA showed after treatment a significant WMD of -0.24, 

[95%CI: -0.29;-0.20], p <0.00001, I2 -value = 87%) in favour of the CHX rinse (three studies).  

The plaque and gingival index scores showed moderate to considerable inconsistency.
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  Comparison of the WMDs of the low estimated risk of bias studies (see Table 4-fixed 

effects) relative to the end trial score of the control, the percentage reduction was 33% for 

plaque (Quigley & Hein 1962) and 26% for gingivitis (Löe & Silness 1963). The subgroups 

analysis based on CHX concentrations showed significant differences for the Silness & Löe 

plaque index and the Stain index which could not be explained by the concentration gradient. 

The Funnel plot analysis revealed that scatter of treatments effects is normally distributed 

with the Quigley & Hein plaque index. The scatter was more towards the left with the Löe & 

Silness gingival index, which can be considered as an indication of a publication or other bias 

in meta-analysis (Sterne et al. 2005).

Side effects

The included studies also reported on observed side effects. Staining was the most common 

observation as described in 19 articles. Also increased calculus formation (6 articles) and 

change of taste sensation (7 articles) were frequently observed. Other less frequent com-

plaints were a burning sensation, hypersensitivity, mucosal lesions, anesthetized sensation. 

Discussion 

Summary of evidence

The results of this review show that a CHX mouthrinse is effective in controlling plaque, as 

established by the Plaque Index according to Silness & Löe (1964) and Quigley & Hein (1962). 

CHX is also effective in controlling gingivitis, as established by the Gingival Index (Löe & 

Silness 1963) and the Papillary Bleeding Index (Saxer 1975). The effect of CHX as an adjunct 

to oral hygiene procedures is rather consistent throughout the selected studies. In 23 out 

of 28 studies with data on plaque report a significant plaque reduction in favour of the CHX 

group, 19 out of 20 studies with GI data report a reduction of gingivitis in favour of the CHX 

group, and 15 out of 21 studies with bleeding scores demonstrate reduced bleeding scores 

in favour of the CHX group. The percentage reduction relative to the control group was 33% 

for plaque and 26% for gingivitis. These results imply that CHX rinsing does not result in a 

plaque-free condition as originally described by Löe & Schiøtt (1970). This discrepancy may 

be explained by their short experimental period (3 weeks) and by the subject selection (den-

tal students with healthy gingivae). For example, it has been recognised that in the presence 
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of gingival health, plaque develops less rapidly as compared to the presence of inflamed 

tissues (Ramberg 1996). Although CHX rinsing may not prevent all plaque and gingivitis for-

mation, the ADA, in the Council on Dental Therapeutics, state in their “Acceptance Guidelines 

for  Chemotherapeutic Products for Control of Gingivitis” (American Dental Association 2008) 

that in terms of efficacy, the estimated proportional reductions be no less than 15% in favour 

of the active treatment. Thus, it can be concluded that rinsing with CHX is effective in reducing 

plaque and gingivitis, although it does not completely eliminate plaque and resolve gingivitis.

 Today practitioners are under increasing pressure to make sound decisions based on 

scientific evidence. Partly as a consequence of this daunting challenge a growing number of 

organizations have developed ways to arrange our thinking about information and its  quality 

in recent years. These organisations have created evidence grading schemes to generate 

 dependable systematic reviews of evidence. These schemes or systems are continued efforts 

to reduce the biases that can enter reviews (Boruch & Rui 2008). The risk of bias assessment 

as performed in the present review included all relevant aspects and was a compilations of 

items as found in various checklists (see material & methods section).  Although the effects 

of publication bias and poor methodological quality may lead to substantial overestimation 

of the beneficial effects of medical interventions, these effects cannot be estimated precisely 

in an individual meta-analysis, which typically contains only a small number of trials (Sterne 

et al. 2000). Meta-analyses are then faced with a choice regarding whether one should take 

a ‘best available evidence’ approach by restricting attention to the trials at low risk of bias 

or an ‘all available evidence’ approach in which all trials are included (Welton et al. 2009). 

When the selected studies are included in a meta-analysis, it is assumed that these studies, 

which are selected based on predefined eligibility criteria, have enough in common that the 

combined information can be synthesised. However, there is generally no reason to assume 

that they are ‘identical’ in the sense that the true effect size is the same in all studies. The true 

effect may vary from study to study. For example, the effect size might be a little higher if the 

subjects are older, more educated, healthier or if the study employed a slightly more inten-

sive or longer variant of the intervention, or if the effect was measured with greater reliability 

(Borenstein et al. 2007). In the meta-analyses presented in Table 3 and 4, it is assumed that 

there is a distribution of effects that depend on the study characteristics, and the combined 

effect estimates the mean effect in this distribution. Apart from a beneficial effect also side 

effects were observed. Staining is specifically reported in Table 1d. The explanation for the 
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enhanced calculus formation has been provided by Addy & Moran (2008) who suggested that this 

side effect of CHX is due to the precipitation of salivary proteins on the tooth surface, pellicle 

thickness,  and/or the increased precipitation or inorganic salts on or in the pellicle layer.

CHX Concentration 

Sold as a prescription drug, 0.12% CHX mouthrinse on alcohol base (Peridex) is recognized 

by the American Dental Association (ADA) and approved by the FDA (Food and Drug Admin-

istration) as an effective agent in controlling plaque and gingivitis. In Europe, however, CHX 

is available in a variety of concentrations with 0.2% being most often used (Mandel 1994). 

Given the need to minimize well known side-effects of CHX, such as bitter taste and staining 

of teeth, tongue and restorations, a number of commercially prepared chlorhexidine mouth-

rinses are now available at concentrations of 0.12%, 0.1%, 0.06%, 0.05%, being lower than 

the more commonly used 0.2% in Europe. However, the data presented in the present review 

confirm a significant reduction in plaque and gingivitis scores in favour of a CHX mouthwash, 

regardless of the concentration used (Segreto et al. 1986). Whereas the concentration of CHX 

does not seem to be important, the dose appears to be of considerable relevance to the ef-

ficacy of mouthrinse formulations (Jenkins et al. 1994, Keijser et al. 2003). The optimum dose 

of CHX is generally considered to be approximately 20 mg twice daily (Cumming & Löe 1973, 

Jenkins et al. 1994), which balances efficacy against local side effects and user acceptability 

(Flötra et al 1971, Watts & Addy 2001). Concentrations of 0.12% CHX appear to be as effective 

as 0.2% if the volume of the rinse is increased from 10 to 15 ml, each of which provides a dose 

of 18 mg (Keijser et al. 2003, Van Strydonck et al. 2005). Although the plaque inhibition of 

low CHX concentrations is dose-dependent, and low-concentration rinses may be less effec-

tive, some studies have demonstrated efficacy of low-CHX rinses (0.06%) in reducing plaque 

(Joyston-Bechal & Hernaman 1993, Hoffman et al. 2001, Claydon et al. 2002, Zimmer et al. 

2006, Duss et al. 2010). The efficacy of low CHX concentrations on the reduction on gingival 

inflammation however remains unclear.

 Recently, a systematic review compared the effect of a 0.12% and a 0.2% CHX rinse 

on plaque and gingivitis. With respect to plaque inhibition, the results showed a small but 

 significant difference in favour of the 0.2% CHX concentration. However, the clinical relevance 

of this difference is probably negligible. The data concerning gingival inflammation were 

sparce. Based on the limited available scientific evidence no difference in reducing gingivitis 

between the two concentrations could be established (Berchier et al. 2010).
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Evaluation period 

According to the American Dental Association (ADA, 2008), the efficacy of a product to  control 

gingivitis must be demonstrated in 6-month clinical studies. However, in practice, CHX is 

mostly used on a short-term basis in cases for which conventional plaque control is difficult 

or impossible. Therefore, the efficacy of CHX over shorter periods is also of interest. Concerning 

“adjunctive” devices for controlling plaque and gingivitis, the ADA demands an evaluation 

period of at least 4 weeks (American Dental Association 1997). Consequently, in this review, 

to evaluate the antiplaque and antigingivitis efficacy of a CHX rinse as an adjunct to regular 

oral hygiene, studies with an evaluation period of at least 4 weeks were included. 

Limitations

This review has limitations. Most importantly it is restricted to gingivitis patients. Another 

limitation may be the restriction to the English language. One practical limitation is exam-

iner/patient blinding. Since the chlorhexidine experimental groups will reveal themselves by 

staining, examiner and patient blinding do not have much meaning. This is a particular limi-

tation that cannot be overcome.

Direction for Future Research.

One of the valuable aspects of systematic reviews is also the identification of gaps in research 

and the attemption to identify important areas where data are incomplete. This review com-

menced by posing the focused question on the effect of CHX on plaque, gingivitis, bleeding 

and staining compared to a placebo rinse, a control rinse or regular oral hygiene when used 

by healthy adults with gingivitis over a minimum of 4 weeks “whether the rinse was used as a 

mono-therapy or as an adjunct to mechanical oral hygiene”. However in all the included stud-

ies rinsing with CHX was always combined with regular oral hygiene procedures. Since in this 

systematic review of the literature no data were retrieved that provided any evidence for the 

beneficial effect of CHX used alone in studies with a sufficient evaluation period of at least 4 

weeks, this area may be a valuable challenge of further research. Furthermore as a side effect 

the use of CHX will result in tooth staining, which is an obstacle to the generalised use of this 

chemical agent in dental practice. Future research should focus on modifications of the CHX 

mouthrinse products that reduce this side effect without interfering with the anti-plaque and 

anti-gingivitis effects. 
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Conclusion

All included studies evaluated the use of chlorhexidine in the presence of mechanical oral 

hygiene.The extracted data presented in this systematic review provide strong evidence for 

the anti-plaque and anti-gingivitis effects of a CHX mouthrinse used as an adjunct to regular 

oral hygiene in gingivitis patients. As can be deduced from studies with a low estimated risk 

of bias, rinsing with CHX in addition to oral hygiene procedures results in approximately 33% 

less plaque and 26% less gingivitis as compared to controls. 
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Box 1: Medline Search terms. The search strategy was customized appropriately for each 

of the additional databases being used taking into account differences in controlled voca-

bulary and syntax rules.

The asterisk (*) was used as a truncation symbol. As limits, “English” and “Human” were 

used.

Search equation: (Intervention <agent> AND <product>) AND (health condition of interest)

Intervention:

(< agent: chlorhexidine [MeSH] OR chlorhexidine OR chlorhexidine phosphanilate OR 

chlorhexidine di-gluconate OR chlorhexidine gluconate OR zinc-chlorhexidine OR 

chlorhexidine gluconate lidocaine hydrochloride OR CHX OR CHX formulations>

AND 

< product: Mouthwashes [MeSH] OR Mouthwashes OR Mouthwash OR mouthwash* OR 

mouthrinses OR mouthrinse OR spray OR gel OR Toothpaste [MeSH] OR Toothpaste OR 

Toothpastes OR Dentifrices [MeSH] OR Dentifrices OR Dentifrice>)

AND

Health condition:

(gingivitis [MeSH] OR gingivitis OR gingivit* OR gingival pocket OR gingival bleeding OR 

gingival inflammation OR gingival diseas* OR gingival index OR gingival hemorrhage OR 

bleeding on probing OR bleeding-on-probing OR papillary bleeding index OR bleeding 

index OR sulcus bleeding index OR plaque removal OR plaque index OR dental plaque 

OR plaque OR removal OR interdental plaque OR interproximal plaque OR dental de-

posit* OR stain OR discoloration OR pseudo pocket OR pseudopocket OR periodontal 

index OR oral tissue OR calculus OR tartar)
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Figure 1: Search and selection results
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Table 1: Characteristics of the selected studies

No 

Author

Year

Design 

Duration 

Subjects

# number base (end)

gender 

mean age (years)

range

Rinsing regimen 

Dentifrice use

Author’s conclusion

1

Türkoglu et al. 

2009

RCT

Parallel

4 wk

 # 87 (50)

♀ 25 ♂ 25 ◊ 
mean age 26.5 ◊ 
range 18-45 

2 x 10ml x 60” 

with dentifrice 

Within the limitations of 

this study, CHX mouthrinse 

as adjuncts to daily plaque 

control could be useful in 

management of plaque-

associated gingivitis.

2

Van Strydonck 

et al. 

2008

RCT 

Parallel

6 wk

# 150 (140)

♀ 28% ♂ 28% ◊ 
mean age 22 ◊ 
range 18-65 

2 x 10ml x 60” 

no dentifrice

A 0.2% CHX mouthrinse 

in combination with 

toothbrushing remains 

the gold standard for 

additional chemical plaque 

control.

3

Southern et al. 

2006

RCT 

Parallel

3 mnth

# 42 ◊ (40 ◊)

♀ ? ♂ ?

mean age 25 (7.67)

range ?

2 x 15 ml x ?“ ◊ 
with dentifrice

A 0.12%CHX mouthrinse 

demonstrates a 

statistically significant 

effect on the reduction 

of mean GI, BOP and PI 

scores when compared to a 

placebo rinse.

4 

Zimmer et al. 

2006

RCT 

Parallel

8 wk

# 78 ◊ (78 ◊)

♀ ? ♂ ? 

mean age ?

range ? 

1 x ?ml x 30” 

with dentifrice

Daily use of a 0.06% CHX 

/ NaF rinse in combination 

with toothbrushing 

may results in a higher 

interproximal plaque 

reduction than daily 

flossing.
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No 

Author

Year

Design 

Duration 

Subjects

# number base (end)

gender 

mean age (years)

range

Rinsing regimen 

Dentifrice use

Author’s conclusion

5

Stoockey et al. 

2005

RCT

Parallel

6 mnth

# 151 ◊ (126 ◊)

♀ ? ♂ ?

mean age 34 ◊
range 18-66 

2 x 15ml x 30” 

with dentifrice

A 0,12 % CHX mouthrinse 

provides significant 

benefits for gingivitis 

(33%), bleeding ( 45%) and 

plaque (31%) relative to a 

placebo rinse.

6

Ernst et al. 

2005

RCT

Parallel

4 wk 

# ? (61 ◊)

♀ ? ♂ ?

mean age 29.7 ◊
range 18-54 ◊ 

2 x 15ml x 30‘’ 

with dentifrice

The approximal plaque 

index in the CHX group 

improved significantly 

versus the placebo 

group, but there was no 

significant difference in 

gingival- and bleeding 

index between both 

groups. The discoloration 

was significantly higher in 

the CHX group than in the 

placebo group. 

7

Charles et al. 

2004

RCT 

Parallel 

6 mnth

# 74 ◊ (73 ◊)

♀46 ♂27

mean age 31.8 ◊
range 20-57 

2 x 15ml x 30” 

with dentifrice

The CHX mouthrinse 

produced statistically 

significant reductions 

in plaque and gingivitis 

compared with the control. 

CHX had significantly more 

stain than the control. 

8

Yates et al. 

2002

RCT 

Parallel

5 wk

# 38 ◊ (?)

♀ ? ♂ ?

mean age ? 

range ? 

2 x 10ml x 60” 

with dentifrice

CHX was significantly more 

effective on gingivitis, BOP 

and plaque than a fluoride 

placebo rinse.
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No 

Author

Year

Design 

Duration 

Subjects

# number base (end)

gender 

mean age (years)

range

Rinsing regimen 

Dentifrice use

Author’s conclusion

9

Hoffman et al. 

2001 

RCT

Parallel

6 mnth

# 65 ◊ (58 ◊)

♀ ? ♂ ?

mean age ?

range 18-36 

2 x 10ml x 30” 

(0.06% CHX) 

2 x 15ml x 30” 

(0.1% CHX)

2x 100ml x 30” 

(H2O)

with dentifrice

Compared to the control, 

all test products differed 

significantly regarding 

plaque and discolorations 

when used as supplements 

to the usual mechanical 

hygiene measure. 

Concerning gingivitis 

only the 0.1% CHX was 

different from the control. 

When a decrease in the 

GI is wanted, a minimum 

concentration of 0.1% CHX 

is needed. If maintaining 

clinically health is the goal, 

the other solutions are a 

good alternative to 0.1% 

CHX because they exhibit 

less staining.

10

Lucas & Lucas 

1999

RCT

Parallel

6 mnth

# 20 (?)

♀ ? ♂ ?

mean age 20.9 

range ? 

2 x 10ml x ?”

dentifrice ? 

A 0.12% CHX digluconate 

mouthrinse can provide an 

important adjunct to the 

prevention and control of 

gingivitis when used as the 

only oral hygiene practice 

or with regular personal 

hygiene procedures.
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Author

Year

Design 

Duration 

Subjects

# number base (end)

gender 

mean age (years)

range

Rinsing regimen 

Dentifrice use

Author’s conclusion

11 

Hase et al. 

1998

RCT

Parallel

6 mnth

# 92 ◊ (63 ◊)

♀0 ♂ 92

mean age 24 ◊
range ?

2 x 10ml x 60” 

with dentifrice

Rinsing with 0.2% CHX 

digluconate twice daily 

during 6 months results in 

less plaque formation and 

gingivitis than rinsing with 

placebo.

12

Lang et al. 

1998 

RCT 

Parallel

6 mnth

# 103 ◊ (86 ◊)

♀ ? ♂ ?

mean age 42 ◊
range ? 

2 x 10ml x 60”

with dentifrice

Supervised rinsing with 

0.2% CHX digluconate 

twice daily for 60s as a 

supplement to normal 

mechanical oral hygiene 

procedures resulted in less 

plaque formations and 

gingivitis than rinsing with 

placebo.

13 

Corbet et al. 

1997 

RCT 

Parallel

3 mnth

# 60 (36)

♀47 ♂13

mean age 22.5 

range 17-39 

1 x 15ml x 45”

dentifrice ?

There was a significant 

effect of CHX on gingivitis, 

although the effect may 

be too limited to assure 

prognostic benefits in 

the prevention of future 

disease progression.

14 

Eaton et al. 

1997 

RCT 

Parallel

3 mnth

# 121 (98)

♀ ? ♂ ?

mean age 35 

range 18-65

 2 x 15ml x 30”

with dentifrice

A 0.12% CHX digluconate 

mouthwash reduced 

plaque accumulation and 

gingival inflammation by 

over a 12-week period. 
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Author

Year

Design 
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# number base (end)

gender 

mean age (years)

range

Rinsing regimen 

Dentifrice use

Author’s conclusion

15

Hase et al. 

1995 

RCT 

Parallel

4 wk

# 42 ◊ (39 ◊)

♀ ? ♂ ?

mean age 40 ◊
range 18-60 

2 x 10ml x 60” 

no dentifrice

Rinsing with either CHX 

digluconate 2mg/ml 

twice daily for 60s as a 

supplement to normal 

oral hygiene professional 

toothcleaning, leads to 

lower plaque formation 

than rinsing with placebo. 

16

Chaves et al. 

1994 

RCT 

Parallel

6 mnth

# ? (51 ◊)

♀ ? ♂ ? 

mean age ?

range 19-62

2 x ?ml x ?”

with dentifrice

The mechanism of 

gingivitis reduction by 

toothbrushing alone and 

toothbrushing + 0.12% 

CHX twice daily rinsing 

is related to plaque 

reduction. 

17

Sanz et al. 

1994

RCT 

Parallel

6 mnth

# 139 ◊ (130 ◊)

♀81 ♂58 ◊ 
mean age 33.5 ◊ 
range 18-65 

2 x ?ml x ?”

with dentifrice

Significant reductions in 

plaque and gingivitis were 

seen for the CHX rinse 

compared to the control 

group. Toothstaining was 

significantly higher for the 

CHX rinse group compared 

to the control group. 

18 

Brecx et al. 

1993 

RCT 

Parallel

3 mnth

# ? (22 ◊)

♀ ? ♂ ?

mean age ?

range 21-33

2 x 10ml x 60” 

with dentifrice

Plaque and gingival indices 

were lower in the 0.2%CHX 

group than in the placebo 

group. 
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Rinsing regimen 

Dentifrice use
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19 

Caton et al. 

1993 

RCT 

Parallel

3 mnth

# 60 ◊ (?)

♀ ? ♂ ?

mean age ?

range 18-28 

2 x ?ml x 30’

with dentifrice

Only mechanical 

interdental plaque 

removal combined with 

toothbrushing is effective 

at reducing or preventing 

interdental inflammation. 

20 

Jenkins et al. 

1993 

RCT

Parallel

6 wk

# 102 (99)

♀ ? ♂ ?

mean age ?

range 18-60

 2 x 15ml x 60”

with dentifrice

Plaque and gingivitis 

scores were significantly 

lower in the CHX / F group 

compared to a control 

group. In the CHX group 

staining was significantly 

increased. 

21 

Joyston-Bechal & 

Hernaman 1993 

RCT 

Parallel

8 wk

# 47 (39)

♀ ? ♂ ?

mean age 32 ◊
range ? 

2 x 10ml x 30”

with dentifrice

As adjunct to normal oral 

hygiene, a CHX/Fluoride 

rinse had a significant 

inhibitory effect on 

plaque and bleeding but 

a significant greater stain 

score. 

22 

Emling et al. 

1992 

RCT 

Parallel

8 wk

# ? (?)

♀ ? ♂ ?

mean age ?

range ? 

? x ?ml x ?”

with Crest 

 dentifrice

The CHX 0.12% rinsing 

groups (Peridex) had 

increased in stain area 

over the study. On stain, 

the Rembrandt dentifrice 

/ Peridex rinse group had 

consistently lower means 

scores than the Crest 

dentifrice / Peridex group. 

? x ?ml x ?”

with Rembrandt 

dentifrice
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23 

Brownstein et al. 

1990 

RCT

Parallel

8 wk

 # 24 ◊ (21 ◊)

♀ ? ♂ ?

mean age ?

range 18-65

2 x 15ml x 30”

with dentifrice

Compared to a placebo, 

a 0.12% CHX rinse 

significantly reduced 

plaque and only reduced 

gingivitis in combination 

with a prophylaxis at 

baseline. 

24 

Overholser et al. 

1990 

RCT 

Parallel

6 mnth

# 83 ◊ (?)

♀49 ♂34

mean age 29 ◊
range 22-62 ◊ 

2 x 15ml x 30” 

(chx)

2x 20ml x 30” 

(control)

with dentifrice

CHX is an effective agent 

for the control of plaque 

and gingivitis, when used 

as an adjunct to routine 

oral hygiene and following 

a professional prophylaxis. 

Peridex patients developed 

more stain compared to 

baseline and control. 

25 

Grossman et al. 

1989 

RCT 

Parallel

6 mnth

# ? (246 ◊)

♀ ? ♂ ?

mean age 37 ◊
range ? 

2 x 15ml x 30” 

with dentifrice

Compared to placebo, 

the group rinsing with 

0.12% CHX in conjunction 

with professional care 

as an adjunct to oral 

hygiene, had significantly 

less gingivitis , gingival 

bleeding and plaque. 

26 

Banting et al. 

1989 

RCT

Parallel

2 yr

# 456 ◊ (272 ◊ )
♀ ? ♂ ?

mean age ?

range ? 

2 x 15ml x 30”

with dentifrice

Compared with a placebo, 

twice daily use of 0.12% 

CHX as a 30s rinse for 2 

years reduces gingivitis, 

gingival bleeding and 

supra-gingival plaque. 
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27

Addy & Hunter 

1987 

RCT 

Crossover

6 wk

# 41 (38)

♀ 29 ♂ 12 

mean age 27.4

range 17-61

3 x 10ml x 60” 

with dentifrice

CHX has significant 

adjunctive effects on 

plaque inhibition in 

the presence of normal 

unsupervised oral hygiene, 

but toothbrushing did not 

prevent toothstaining.

28 

Axelsson & 

Lindhe 

1987 

RCT 

Parallel

6 wk

# 72 ◊ (64 ◊)

♀ ? ♂ ?

mean age ?

range ? 

2 x 10ml x 30” 

(CHX)

2 x 20ml x 30” 

(control)

with dentifrice

Two active mouthwash 

preparations (CHX 0.2%, 

CHX 0.1%) used as 

supplements to regular 

toothcleaning measures 

markedly improved the 

oral hygiene status and 

the gingival conditions 

compared to a control 

rinse. 

29 

Segreto et al. 

1986 

RCT

Parallel

3 mnth

# 597 (454)

♀ ? ♂ ?

mean age ? 

range ?

2 x 15ml x 30” 

with dentifrice

A 0.12 % CHX gluconate 

mouthrinse offers the 

same benefits as a 0.2% 

CHX gluconate rinse. 
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30

Grossman et al. 

1986 

RCT 

Parallel

6 mnth 

# 430 (380)

♀287 ◊ ♂143 ◊
mean age 32.6

range 18-60

2 x 15ml x 30“

with dentifrice

A 0.12 % CHX gluconate 

mouthrinse can provide 

an important adjunct to 

the prevention and control 

of gingivitis when used 

with regular personal oral 

hygiene procedures and 

professional care. 

RCT Randomized controlled trial 

CCT Controlled clinical trial 

OH Oral hygiene 

Wk Week 

Mnth Month 

Yr Year

♂ Man 

♀ Female 

◊ Calculated by the authors of this review 

⌂ CHX rinse administered in one group 

 - 0.2% CHX digluconate

 - 0.1% CHX digluconate 

 - 0.1% CHX acetate.

? Unknown / unclear
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Table 2: Descriptive summary of statistical analysis between groups, quality assessments 

and the suitability to be included into a meta-analysis. The order of the studies is based 

firstly on the CHX concentration used and secondly on the comparison that was employed.

No Study

Year

Intervention Comparison PS GI BS SS Authors

estimated

risk of 

bias

Suitable 

for MA

2 Van Strydonck et al. 

2008

OH

+ 0.2% CHX rinse

OH < ND < > high PlI (S&L)

BOMP

1 Türkoglu et al. 

2009

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< ND NS ND low PlI (Q&H)

PBI

8 Yates et al. 

2002

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< < < ND high ?

12 Lang et al. 

1998

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< < < > moderate ?

11 Hase et al. 

1998

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< ND < > low ?

15 Hase et al. 

1995

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< ND NS > low ?

18 Brecx et al. 

1993

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

? < ND > high GI

27 Addy & Hunter 

1987

OH

+ 0.2% CHX rinse

OH

+ placebo rinse

< ND ND > high ?

16 Chaves et al. 

1994

OH

+ 0.12% CHX rinse

OH < NS < ND high ?

19 Caton et al. 

1993

OH

+ 0.12% CHX rinse

OH ND ND < ND high ?

3 Southern et al. 

2006

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

NS < < ND moderate ?
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No Study

Year

Intervention Comparison PS GI BS SS Authors

estimated

risk of 

bias

Suitable 

for MA

5 Stoockey et al. 

2005

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < < ND low PlI (Q&H)

GI

BI of GI

10 Lucas et al. 

1999

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < NS ND moderate ?

13 Corbet et al. 

1997

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

NS < < NS low PlI (S&L)

GI

BI of GI

14 Eaton et al. 

1997

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< ND < ND moderate PlI (S&L)

BI of GI

17 Sanz et al. 

1994

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < < > low ?

20 Jenkins et al. 

1993

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < ND > high ?

26 Banting et al. 

1989

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < < ND high ?

25 Grossman et al.

1989

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < < > moderate ?

30 Grossman et al. 

1986

OH

+ 0.12% CHX rinse

OH

+ placebo rinse

< < < ND moderate PlI (Q&H)

7 Charles et al. 

2004

OH

+ 0.12% CHX rinse

OH

+ control rinse

< < ND > low PlI (Q&H)

GI

Stain

24 Overholser et al. 

1990

OH

+ 0.12% CHX rinse

OH

+ control rinse

< < NS > low PlI (Q&H)

Stain
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No Study

Year

Intervention Comparison PS GI BS SS Authors

estimated

risk of 

bias

Suitable 

for MA

22 Emling et al. 

1992

OH (CD)

+ 0.12% CHX rinse

OH (CD)

+ placebo rinse

NS NS ND ? moderate ? 

OH (RD)

+ 0.12% CHX rinse

OH (RD)

+ placebo rinse

NS NS ND ?

23 Brownstein et al. 

1989

OH

+ 0.12% CHX rinse

– prophylaxis

OH

+ placebo rinse 

– prophylaxis

< NS NS ND moderate ? 

OH

+ 0.12% CHX rinse 

+ prophylaxis

OH

+ placebo rinse 

+ prophylaxis

< < NS ND

6 Ernst et al.

2005

OH = 0.1% CHX OH

+ placebo rinse 

< NS NS > moderate GI

BOMP

29 Segreto et al. 

1986

OH

+ 0.2% CHX

OH

+ placebo rinse 

< < < ND low PlI (Q&H)

OH

+ 0.12% CHX

< < < ND

28 Axelsson & Lindhe 

1987

OH

+ 0.2% CHX

OH

+ placebo rinse 

< < ND

?

high PlI (Q&H)

GI

Stain

OH

+ 0.1% CHX

< < ND

?

4 Zimmer et al. 

2006

OH

+ 0.06% CHX rinse

OH < ND NS > high PlI (Q&H)

PBI

9 Hoffman et al. 

2001

OH

+ 0.06% CHX rinse

OH

+ water rinse

< NS ND >

high

?

OH

+ 0.1% CHX rinse

< < ND >
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No Study

Year

Intervention Comparison PS GI BS SS Authors

estimated

risk of 

bias

Suitable 

for MA

21 Joyston et al. 

1991

OH

+ 0.05% CHX rinse

OH

+ placebo rinse

? ND < > moderate ?

PS Plaque scores.

GI Gingival Index scores. 

BS Bleeding scores. 

SS Staining scores.       

PlI (S&L) Plaque Index (Silness & Löe 1964).

PlI (Q&H) Plaque Index (Quigley & Hein 1962/ modification Tureskey et al. 1970).

GI Gingival Index (Löe & Silness 1963).

BI Bleeding Index.

PBI Papillary Bleeding Index (Saxer 1975).

BOMP Bleeding On Marginal Probing (Van der Weijden et al. 1994).

CD Control dentifrice.

RD Regular dentifrice.

 < Values from intervention groups are significant lower than that of comparison groups. 

 > Values from intervention groups are significant higher than that of  comparison groups.

*  3 rinses tested: 0.2% and 0.1% CHX digluconate and 0.1% CHX acetaat but no analysis for  

 the 3 groups separately.

NS No statistical significant difference between intervention and comparison groups. 

ND No data available. 

 ? Absence of or inconclusive statistical data which do not allow to draw conclusions 

 concerning statistical significance.  
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Table 3: Meta Analyses of studies providing whole mouth means and standard deviations 

for plaque and gingivitis parameters by means of ‘random’ or ‘fixed’ effects model analysis. 

Index Studies Model WMD 95% CI Test for

overall 

effect

(p-value)

Test for
heterogeneity

Chi2

p-value
I²-

statistic

PI (S&L) Corbet et al. (1997)

Eaton et al. (1997)

Hoffman et al. 0.06% (2001) 

Hoffman et al. 0.1% (2001)

Van Strydonck et al. (2008)

Base Random -0.12 [-0.19; -0.05] 0.0005 0.50 0%

End Random -0.39 [-0.70; -0.08] 0.01 < 0.00001 91%

PI (Q&H) Grossman et al. 1986

Segreto et al. 1986 (0.2%)

Segreto et al. 1986 (0.12%)

Axelsson&Lindhe 0.1% (1987)

Axelsson&Lindhe 0.2% (1987)

Overholser et al. (1990)

Charles et al. (2004) 

Stoockey et al. (2005)

Zimmer et al. (2006)

Türkoglu et al. (2009)

Base Random 0.02 [-0.04; 0.09] 0.45 0.04 48%

End Random -0.67 [-0.82; -0.52] <0.00001 <0.00001 84%

PBI Zimmer et al. (2006)

Türkoglu et al. (2009) 

Base Fixed -0.02 [-0.19; 0.15] 0.80 0.73 0%

End Fixed -0.21 [-0.37; -0.04] 0.01 0.77 0%

GI (L&S)

GI Löe

Axelsson & Lindhe 0.1% (1987)

Axelsson & Lindhe 0.2% (1987)

Brecx et al. 1993

Corbet et al. (1997)

Hoffman et al. 0.06% (2001) 

Hoffman et al. 0.1% 2001)

Charles et al. (2004)

Stoockey et al. (2005)

Ernst et al. (2005)

Base Random -0.02 [-0.07; 0.02] 0.33 0.28 19%

End Random -0.32 [-0.42; -0.23] <0.00001 0.004 65%
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Index Studies Model WMD 95% CI Test for

overall 

effect

(p-value)

Test for
heterogeneity

Chi2

p-value
I²-

statistic

BGI Eaton et al. (1997)

Corbet et al. (1997)

Stoockey et al. (2005)

Base Fixed -0.01 [-0.04; 0.02] 0.58 0.91 0%

End Fixed -0.08 [-0.10; -0.05] <0.00001 0.01 78%

BMP Van Strydonck et al. (2008)

Ernst et al. (2005

Base Fixed -0.01 [-0.09; 0.08] 0.87 0.92 0%

End Fixed -0.16 [-0.26; -0.07] <0.0008 0.27 18%

SI Axelsson & Lindhe (1987)

Axelsson & Lindhe (1987)

Overholser et al. (1990)

Charles et al. (2004)

Base Random 0.07 [-0.02; 0.16] 0.12 0.007 75%

End Random 0.91 [0.12; 1.70] 0.02 <0.00001 99%

WMD, Weighted Mean Difference;  CI, Confidence Interval.

PI (S&L) Plaque Index Silness & Löe (1964).

PI (Q&H) Plaque Index Quigley & Hein (1962).

PpBI  Papillary BIeeding Index Saxer (1975).

GI (L&S)  Gingival Index Löe & Silness (1963).

GI Löe  Gingival Index Löe (1967).

BGI  Bleeding aspect of the GI- Löe (1967).

BMP  Bleeding on Marginal probing Lie et al. (1998).

SI  Staining Index-Lobene (1968).
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Table 4: Meta Analyses of studies with a low estimated risk of bias by whole mouth means

Index Studies Model WMD 95% CI Test for

overall 

effect

(p-value)

Test for
heterogeneity

Chi2

p-value
I²-

statistic

PI (Q&H) Overholser et al. (1990)

Charles et al. (2004)

Stoockey et al. (2005)

Türkoglu et al. (2009)

Base Random 0.07 [-0.10; 0.25] 0.43 0.002 80%

End Random -0.68 [-0.85; -0.51] < 0.00001 0.06 60%

GI (L&S) Corbet et al. (1997)

Charles et al. (2004)

Stoockey et al. (2005)

Base Fixed -0.03 [-0.06; 0.00] 0.06 0.03 72%

End Fixed 0.24 [-0.29; 0.20] <0.00001 0.0005 87%

WMD, Weighted Mean Difference;  CI, Confidence Interval.

PI (Q&H) Plaque Index Quigley & Hein (1962).

GI (L&S) Gingival Index Löe & Silness (1963).




