
Risk of Bias Checklist
(ROBINS-I)
This checklist provides a structured assessment of the risk of bias in the study according to ROBINS-I (for non-randomized studies).

Study Title: A Comparative Clinic-Radiographical Assessment of the Stability and Crestal Bone Loss of Implants Placed using Osseodensification and Traditional Drilling Protocol
Type of Study: A nonrandomized controlled trial
Author(s): Rashmi 
Journal / Year: 2022

	Signalling questions (Domain1)
	Comments
	Response options / Risk of Bias

	1.1 Is there potential for confounding of the effect of intervention in this study?
	Information on age, gender, surgeon experience, and randomization was not reported; thus, there is potential for confounding.
	PY (Probably Yes)

	1.2 Was the analysis based on splitting participants’ follow-up time according to intervention received?
	No participants changed groups during follow-up.
	N (No)

	1.3 Were intervention discontinuations or switches likely to be related to factors that are prognostic for the outcome?
	No intervention discontinuations or switches related to prognostic factors were observed.
	N 

	1.4 Did the authors use an appropriate analysis method that controlled for all the important confounding domains?
	Only t-test and ANOVA were used; no statistical adjustment for important confounders.
	N 

	1.5 If Y/PY to 1.4: Were confounding domains that were controlled for measured validly and reliably by the variables available in this study?
	No adjustment analysis was performed; question not applicable.
	NA (Not Applicable)

	1.6 Did the authors control for any post-intervention variables that could have been affected by the intervention?
	All participants received the same post-operation antibiotics and dexamethasone, not adjusted for in analysis.
	N 

	1.7 Did the authors use an appropriate analysis method that controlled for all the important confounding domains and for time-varying confounding?
	No time-varying confounders present; question not applicable.
	NA

	1.8 If Y/PY to 1.7: Were confounding domains that were controlled for measured validly and reliably by the variables available in this study?
	No time-varying confounders, question not applicable.
	NA

	Risk of Bias Judgment
	Key confounders were not controlled and no adjustment was performed, leading to moderate risk of bias.
	Moderate



	Signalling questions (Domain2)
	Comments
	Response options / Risk of Bias

	2.1 Was selection of participants into the study based on participant characteristics observed after the start of intervention?
	Selection was based on pre-intervention criteria; all information checked at entry.
	N 

	2.2 Were post-intervention variables that influenced selection likely to be associated with intervention?
	–
	NA

	2.3 Were post-intervention variables that influenced selection likely to be influenced by the outcome or a cause of the outcome?
	–
	NA

	2.4 Do start of follow-up and start of intervention coincide for most participants?
	All participants were followed up from the time of intervention at equal intervals.
	Y (Yes)

	2.5 Were adjustment techniques used to correct for selection biases?
	–
	NA

	Risk of bias judgement
	No evidence of selection bias.
	Low



	Signalling questions (Domain 3)
	Comments
	Response options / Risk of Bias

	3.1 Were intervention groups clearly defined?
	Intervention groups were clearly defined and protocols were described.
	Y 

	3.2 Was the information used to define intervention groups recorded at the start of the intervention?
	Group allocation was done before treatment, and participants did not change groups.
	Y 

	3.3 Could classification of intervention status have been affected by knowledge of the outcome or risk of the outcome?
	Group assignment was independent of outcome or risk, as outcomes were measured after intervention.
	N 

	Risk-of-bias judgement
	Clear classification, independent of outcome knowledge.
	Low risk



	Signalling questions (domain 4)
	Comments
	Response options / Risk of Bias

	4.3 Were important co-interventions balanced across intervention groups?
	All groups received identical co-interventions (antibiotics, etc.).
	Y 

	4.4 Was the intervention implemented successfully for most participants?
	Intervention protocol was followed for all participants.
	Y 

	4.5 Did study participants adhere to the assigned intervention regimen?
	All participants adhered to their assigned regimen; no dropouts.
	Y 

	4.6 Was an appropriate analysis used to estimate the effect of starting and adhering to the intervention?
	Not applicable; all participants adhered, so no special analysis was required.
	NA

	Risk-of-bias judgement
	No evidence of bias due to deviations from intended interventions.
	Low



	Signalling questions (domain 5)
	Comments
	Response options / Risk of Bias

	5.1 Were outcome data available for all, or nearly all, participants?
	Outcome data was available and reported for all participants (means, min, and max per group).
	Y 

	5.2 Were participants excluded due to missing data on intervention status?
	No participant was reported excluded for missing intervention data.
	N 

	5.3 Were participants excluded due to missing data on other variables?
	No participants were excluded for missing data on other variables.
	N 

	5.4 Are the proportion and reasons for missing data similar across interventions?
	Not applicable; no significant missing data.
	NA

	5.5 Were results robust to the presence of missing data?
	Not applicable; no missing data.
	NA

	Risk-of-bias judgement
	No risk from missing data.
	Low




	Signalling questions (Domain 6)
	Comments
	Response options / Risk of Bias

	6.1 Could the outcome measure have been influenced by knowledge of the intervention received?
	Stability was measured with a digital device, minimizing bias.
	N 

	6.2 Were outcome assessors aware of the intervention received by study participants?
	No information on blinding of outcome assessors was provided.
	NI (No Information)

	6.3 Were the methods of outcome assessment comparable across intervention groups?
	The same method and device were used in both groups.
	Y 

	6.4 Were any systematic errors in measurement of the outcome related to intervention received?
		No; the RFA device is standardized.




	N

	Risk-of-bias judgement
	Objective measurement but blinding of outcome assessors was not reported.
	Low 



	Signalling questions (domain 7)
	Comments
	Response options / Risk of Bias

	7.1 Were the reported analyses likely to have been selected, on the basis of the results, from multiple outcome measurements within the outcome domain?
	Only one outcome measurement method (Osstell ISQ) was used and reported.
	N 

	7.2 Were the reported analyses likely to have been selected, on the basis of the results, from multiple analyses of the intervention–outcome relationship?
	Only standard, pre-specified tests (unpaired t-test for intergroup, ANOVA for intragroup comparisons) were used; no evidence of selective analysis reporting.
	N 

	7.3 Were the reported analyses likely to have been selected, on the basis of the results, from multiple subgroups?
	No subgroup analyses were reported; all patients were from a single department and analyzed as a whole group.
	N 

	Risk-of-bias judgement
	All outcomes and analyses were reported transparently, following the study protocol.
	Low






Study Title: Comparative assessment for osseodensification versus conventional surgical technique in low density bone
[bookmark: _Hlk203788754]Type of Study: Prospective, observational study
Author(s): Atef, M., et al. 
Journal / Year: 2021

	Signalling questions (domain 1)
	Comments
	Response options / Risk of Bias

	1.1 Is there potential for confounding of the effect of intervention?
	Potential confounders (age, jaw site, implant type, surgeon experience, oral hygiene) could affect outcomes. No randomization or adjustment performed.
	Y 

	1.2 Was the analysis based on splitting participants’ follow-up time?
	All patients received both interventions in a split-mouth design; no splitting of follow-up time reported.
	N

	1.3 Were intervention discontinuations or switches prognostic for outcome?
	No discontinuations or switches were reported; all patients completed both protocols.
	N 

	1.4 Did the authors use appropriate analysis to control confounding?
	Only t-tests were used; no multivariable adjustment for confounders.
	N 

	1.5 If Y/PY to 1.4: Were confounders controlled for measured validly?
	Not applicable; no adjustment for confounders was performed.
	NA

	1.6 Did authors control for post-intervention variables affected by treatment?
	No evidence of adjustment for post-intervention variables.
	NI 

	1.7 Was an appropriate method used for time-varying confounding?
	Not applicable; no time-varying confounders or relevant analyses reported.
	NA

	1.8 If Y/PY to 1.7: Were confounders measured validly for time-varying?
	Not applicable.
	NA

	Risk-of-bias judgement
	Due to lack of randomization and no adjustment for confounders, risk of bias is moderate to serious.
	Moderate



	Signalling questions (Domain2)
	Comments
	Response options / Risk of Bias

	2.1 Was selection of participants based on post-intervention characteristics?
	Selection was based on pre-intervention inclusion/exclusion criteria.
	N 

	2.2 If Y/PY to 2.1: Were post-intervention variables influencing selection associated with intervention?
	Not applicable.
	NA

	2.3 If Y/PY to 2.2: Were post-intervention variables a cause or effect of outcome?
	Not applicable.
	NA

	2.4 Do start of follow-up and intervention coincide for most participants?
	All patients had the same intervention and follow-up schedule.
	Y 

	2.5 If Y/PY to 2.2, 2.3, or N/PN to 2.4: Were adjustment techniques used for selection bias?
	Not applicable.
	NA

	Risk-of-bias judgement
	Pre-specified criteria; unified timing; no selection bias detected.
	Low



	Signalling questions (Domain 3)
	Comments
	Response options / Risk of Bias

	3.1 Were intervention groups clearly defined?
	Osseodensification and conventional drilling were precisely described and pre-specified.
	Y 

	3.2 Was group-defining information recorded at start?
	Allocation to both interventions was pre-defined and recorded before intervention.
	Y 

	3.3 Could group classification be influenced by knowledge of outcomes?
	Assignment was done before outcome measurement; no such bias expected.
	N 

	Risk-of-bias judgement
	Groups were objectively and prospectively classified; low risk of misclassification.
	Low




	Signalling questions (Domain 4)
	Comments
	Response options / Risk of Bias

	4.3 Were important co-interventions balanced across groups?
	All co-interventions (antibiotics, oral hygiene) were equal for both groups.
	Y 

	4.4 Was the intervention implemented successfully?
	Both interventions were performed per protocol in all patients.
	Y 

	4.5 Did participants adhere to the assigned regimen?
	All patients adhered; no dropouts or loss to follow-up.
	Y

	4.6 Was appropriate analysis used if non-adherence occurred?
	Not applicable; full adherence achieved.
	NA

	Risk-of-bias judgement
	Successful, balanced interventions and adherence for all participants.
	Low



	Signalling questions (Domain 5)
	Comments
	Response options / Risk of Bias

	5.1 Were outcome data available for all, or nearly all, participants?
	All outcome data reported for all participants.
	Y 

	5.2 Were participants excluded due to missing intervention data?
	No exclusions due to missing intervention data.
	N 

	5.3 Were participants excluded due to missing other variables?
	No exclusions due to missing baseline/other data.
	N 

	5.4 Are missing data proportions and reasons similar across groups?
	Not applicable; no missing data.
	NA

	5.5 Were results robust to missing data?
	Not applicable; no missing data.
	NA

	Risk-of-bias judgement
	No missing data; no exclusions.
	Low



	Signalling questions (Domain 6)
	Comments
	Response options / Risk of Bias

	6.1 Could outcome measurement be influenced by intervention knowledge?
	Objective digital device used for measurement.
	N 

	6.2 Were outcome assessors aware of intervention status?
	No information on blinding of assessors.
	NI 

	6.3 Were assessment methods comparable across groups?
	Same method/device (Osstell ISQ) for both groups.
	Y 

	6.4 Any systematic measurement errors related to intervention?
		No; the RFA device is standardized.



	N

	Risk-of-bias judgement
	Measurement is objective, but blinding is not reported.
	Moderate



	Signalling questions (Domain 7)
	Comments
	Response options / Risk of Bias

	7.1 …multiple outcome measurements within the outcome domain?
	Only one outcome measurement method (Osstell ISQ) was used and reported.
	N 

	7.2 …multiple analyses of the intervention–outcome relationship?
	Only a t-test was used for the main intergroup comparison; no selective or multiple analyses reported.
	N 

	7.3 …different subgroups?
	No subgroup analyses were performed; all patients analyzed as a single group.
	N 

	Risk-of-bias judgement
	All results and analyses were transparently reported; no evidence of selective reporting.
	Low


Study Title: Osseodensification implant site preparation technique and subsequent implant stability
Type of Study: Prospective, observational study
Author(s): Punnoose, K., et al. 
Journal / Year: 2022



	Signalling questions (Domain 1)
	Comments
	Response options / Risk of Bias

	1.1 Is there potential for confounding of the effect of intervention in this study?
	Only age range and implant site were specified; no information on gender, surgeon, or randomization.
	Y 

	1.2 Was the analysis based on splitting participants’ follow-up time according to intervention received?
	All patients remained in their assigned groups; no group switching or time splitting.
	N 

	1.3 Were intervention discontinuations or switches likely to be related to factors that are prognostic for the outcome?
	No discontinuations or switches reported.
	N 

	1.4 Did the authors use an appropriate analysis method that controlled for all the important confounding domains?
	Only t-test used; no adjustment for confounders.
	N 

	1.5 If Y/PY to 1.4: Were confounders controlled for measured validly and reliably?
	Not applicable; no adjustment made.
	NA

	1.6 Did the authors control for any post-intervention variables that could have been affected by the intervention?
	No evidence of post-intervention variables being adjusted for.
	N 

	[bookmark: _Hlk210333222]1.7 Did the authors use an appropriate analysis method for time-varying confounding?
	Not applicable; no time-varying confounders or relevant analysis.
	NA

	1.8 If Y/PY to 1.7: Were confounders measured validly and reliably?
	Not applicable.
	NA

	Risk-of-bias judgement
	Potential confounders not reported or controlled, and only univariable analysis was used.
	Moderate 



	Signalling questions (Domain 2)
	Comments
	Response options / Risk of Bias

	2.1 Was selection of participants into the study (or into the analysis) based on participant characteristics observed after the start of intervention?
	All participants were enrolled before intervention using pre-specified inclusion/exclusion criteria; no post-intervention information was used for selection.
	N 

	2.2 If Y/PY to 2.1: Were the post-intervention variables that influenced selection likely to be associated with intervention?
	Not applicable response to 2.1 was "No."
	NA

	2.3 If Y/PY to 2.2: Were the post-intervention variables that influenced selection likely to be influenced by the outcome or a cause of the outcome?
	Not applicable.
	NA

	2.4 Do start of follow-up and start of intervention coincide for most participants?
	All patients began follow-up immediately after the intervention according to a uniform schedule.
	Y 

	2.5 If Y/PY to 2.2 & 2.3, or N/PN to 2.4: Were adjustment techniques used that are likely to correct for selection bias?
	Not applicable—no selection bias identified.
	NA

	Risk-of-bias judgement
	Participants were selected solely on pre-intervention criteria and follow-up started uniformly; minimal risk of selection bias.
	Low




	Signalling questions (Domain 3)
	Comments
	Response options / Risk of Bias

	3.1 Were intervention groups clearly defined?
	Patients were assigned to two well-described groups, each with a fully specified intervention protocol.
	Y 

	3.2 Was the information used to define intervention groups recorded at the start of the intervention?
	Allocation to each group was fixed before surgery; no participant was reclassified after outcomes were known.
	Y 

	3.3 Could classification of intervention status have been affected by knowledge of the outcome or risk of the outcome?
	All participants met the same bone quality inclusion criterion (Type 3–4 bone); group assignment was independent of expected outcome.
	N 

	Risk-of-bias judgement
	Groups were prospectively and objectively defined, with no evidence of misclassification related to outcomes.
	Low



	Signalling questions (Domain 4)
	Comments
	Response options / Risk of Bias

	4.3 Were important co-interventions balanced across intervention groups?
	All patients received the same concomitant medications and supportive care.
	Y 

	4.4 Was the intervention implemented successfully for most participants?
	Every participant underwent the assigned surgical protocol without deviation.
	Y 

	4.5 Did study participants adhere to the assigned intervention regimen?
	No dropouts or switches occurred; all participants completed the study per protocol.
	Y 

	4.6 If N/PN to 4.3, 4.4, or 4.5: Was an appropriate analysis used to correct for non-adherence?
	Not applicable – full adherence and no protocol deviations were reported.
	NA

	Risk-of-bias judgement
	Interventions were balanced, correctly implemented, and fully adhered to; no deviations or corrective analyses were required.
	Low




	Signalling questions (Domain 5)
	Comments
	Response options / Risk of Bias

	5.1 Were outcome data available for all, or nearly all, participants?
	Outcome data were recorded for every participant.
	Y 

	5.2 Were participants excluded due to missing data on intervention status?
	No exclusions were reported for missing intervention data.
	N

	5.3 Were participants excluded due to missing data on other variables needed for the analysis?
	No participants were excluded for missing baseline or covariate data.
	N 

	5.4 If PN/N to 5.1 or Y/PY to 5.2 or 5.3: Are the proportion and reasons for missing data similar across interventions?
	Not applicable: no missing data.
	NA

	5.5 If PN/N to 5.1 or Y/PY to 5.2 or 5.3: Is there evidence that results were robust to the presence of missing data?
	Not applicable: no missing data.
	NA

	Risk-of-bias judgement
	Complete outcome data; no exclusions due to missing data.
	Low



	Signalling questions (Domain 6)
	Comments
	Response options / Risk of Bias

	6.1 Could the outcome measure have been influenced by knowledge of the intervention received?
	Implant stability was recorded with an objective digital device, so assessor judgment could not alter the numeric values.
	N 

	6.2 Were outcome assessors aware of the intervention received by study participants?
	The article does not state whether assessors were blinded to group allocation.
	NI 

	6.3 Were the methods of outcome assessment comparable across intervention groups?
	The same measurement device and protocol were used for both groups.
	Y 

	6.4 Were any systematic errors in measurement of the outcome related to intervention received?
	No; the RFA device is standardized.
	N

	Risk-of-bias judgement
	Measurement is objective and consistent, but lack of blinding details introduces some uncertainty.
	Low 



	Signalling questions (Domain 7)
	Comments
	Response options / Risk of Bias

	7.1 Is there a risk that results were selected from multiple outcome measurements within the same outcome domain?
	Only one outcome measurement (ISQ) was specified and reported. No alternative stability metrics were collected or omitted.
	N 

	7.2 Is there a risk that results were selected from multiple analyses of the intervention–outcome relationship?
	Normality was tested with the Kolmogorov–Smirnov test; a single, pre-specified independent t-test was then used. No evidence of multiple or selective analyses.
	N 

	7.3 Is there a risk that results were selected from different subgroup analyses?
	No subgroup analyses were performed or reported.
	N 

	Risk-of-bias judgement
	Only one pre-specified outcome, one statistical test, and no subgroup reporting—no signs of selective result reporting.
	Low





Study Title: To compare the stability and crestal bone loss of implants placed using osseodensification and traditional drilling protocol
Type of Study: A non-Randomized Controlled Trial
Author(s): Sultana, A., et
Journal / Year: 2020

	Signalling questions (Domain1)
	Comments
	Response options / Risk of Bias

	[bookmark: _Hlk210333815]1.1 Is there potential for confounding of the effect of intervention in this study?
	Authors did not report matching for age and gender, and implant site was not uniform. Therefore, there is potential for confounding.
	Y

	1.2 Was the analysis based on splitting participants’ follow-up time according to intervention received?
	Patients did not switch groups.
	N 

	1.3 Were intervention discontinuations or switches likely to be related to factors that are prognostic for the outcome?
	All implants were placed according to protocol; no discontinuations or switches occurred.
	N 

	1.4 Did the authors use an appropriate analysis method that controlled for all the important confounding domains?
	A single pre-specified unpaired t-test (intergroup) and one-way ANOVA (intragroup) were used; no evidence of selective analysis reporting.
	N 

	1.5 If Y/PY to 1.4: Were confounding domains measured validly and reliably?
	Not applicable, since no appropriate adjustment method was used.
	NA

	1.6 Did the authors control for any post-intervention variables that could have been affected by the intervention?
	Authors did not control for any post-intervention variables.
	N 

	1.7 Did the authors use an appropriate analysis method for time-varying confounding?
	Not applicable; no time-varying confounders or relevant analysis.
	NA

	1.8 If Y/PY to 1.7: Were confounders measured validly and reliably?
	Not applicable.
	NA

	Risk-of-bias judgement
	Moderate risk of bias due to confounding.
	Moderate



	Signalling questions (Domain 2)
	Comments
	Response options / Risk of Bias

	2.1 Was selection of participants into the study (or into the analysis) based on participant characteristics observed after the start of intervention?
	The study did not report any patient exclusions after the start of the intervention.
	N 

	2.2 If Y/PY to 2.1: Were the post-intervention variables that influenced selection likely to be associated with intervention?
	Not applicable, since the response to 2.1 was "No."
	NA

	2.3 If Y/PY to 2.2: Were the post-intervention variables that influenced selection likely to be influenced by the outcome or a cause of the outcome?
	Not applicable.
	NA

	2.4 Do start of follow-up and start of intervention coincide for most participants?
	Follow-up began on the first day of implant placement, and data (primary stability) were recorded using RFA.
	Y 

	2.5 If Y/PY to 2.2 and 2.3, or N/PN to 2.4: Were adjustment techniques used that are likely to correct for selection bias?
	Not applicable; no selection issues identified.
	NA

	Risk-of-bias judgement
	Low risk of bias due to participant selection.
	Low



	Signalling questions (Domain 3)
	Comments
	Response options / Risk of Bias

	3.1 Were intervention groups clearly defined?
	The groups were clearly defined: one group underwent conventional drilling and the other osseodensification.
	Y 

	3.2 Was the information used to define intervention groups recorded at the start of the intervention?
	Patients were allocated to the two groups before surgery.
	Y

	3.3 Could classification of intervention status have been affected by knowledge of the outcome or risk of the outcome?
	No, group classification was protocol-based and unrelated to the outcome or its risk.
	N 

	Risk-of-bias judgement
	Groups were prospectively and objectively defined; no risk of misclassification.
	Low



	Signalling questions (Domain 4)
	Comments
	Response options / Risk of Bias

	4.1 Were there deviations from the intended intervention beyond what would be expected in usual practice?
	The study reported that all patients received implants according to protocol.
	N 

	4.2 If Y/PY to 4.1: Were these deviations from intended intervention unbalanced across intervention groups and likely to impact outcomes?
	Not applicable, since 4.1 was “No.”
	NA

	4.3 Were important co-interventions balanced across intervention groups?
	After surgery, all patients received the same antibiotic regimen.
	Y 

	4.4 Was the intervention implemented successfully for most participants?
	The article did not report this information, so a firm judgement cannot be made.
	NI 

	4.5 Did study participants adhere to the assigned intervention regimen?
	Patients were assigned to two groups from the start, and no switches or reassignments were reported.
	Y 

	4.6 If N/PN to 4.3, 4.4 or 4.5: Was an appropriate analysis used to estimate the effect of adherence?
	Not applicable; only 4.4 lacked information, but no corrective analysis was needed.
	NA

	Risk-of-bias judgement
	Overall, interventions were balanced and adherence was maintained; minor uncertainty due to incomplete reporting in 4.4.
	Low



	Signalling questions (Domain 5)
	Comments
	Response options / Risk of Bias

	5.1 Were outcome data available for all, or nearly all, participants?
	Yes, outcome data (e.g., RFA) were consistently recorded for all patients.
	Y 

	5.2 Were participants excluded due to missing data on intervention status?
	No patient was excluded due to incomplete intervention data.
	N 

	5.3 Were participants excluded due to missing data on other variables needed for the analysis?
	The study did not report any exclusions for missing baseline or covariate data.
	N 

	5.4 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Are the proportion and reasons for missing data similar across interventions?
	Not applicable, since no missing data were reported.
	NA

	5.5 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Is there evidence that results were robust to the presence of missing data?
	Not applicable; no sensitivity analysis was needed.
	NA

	Risk-of-bias judgement
	Complete outcome data were available for all participants; no exclusions due to missing data.
	Low



	Signalling questions (Domain 6)
	Comments
	Response options / Risk of Bias

	6.1 Could the outcome measure have been influenced by knowledge of the intervention received?
	The outcome was measured using RFA, which is fully objective; therefore, it is not affected by knowledge of group allocation.
	N 

	6.2 Were outcome assessors aware of the intervention received by study participants?
	The article did not report information on blinding of assessors, so this remains uncertain.
	NI 

	6.3 Were the methods of outcome assessment comparable across intervention groups?
	Yes, outcomes were measured identically in both groups using RFA.
	Y 

	6.4 Were any systematic errors in measurement of the outcome related to intervention received?
	As RFA is a standardized digital device used consistently across groups, systematic measurement error is unlikely.
	N 

	Risk-of-bias judgement
	Objective, standardized measurement with consistent methods across groups; minor uncertainty due to lack of blinding information.
	Low



	Signalling questions (Domain 7)
	Comments
	Response options / Risk of Bias

	7.1 Were results selected from multiple outcome measurements within the outcome domain?
	Only one outcome measurement (ISQ) was specified and reported. No alternative stability metrics were collected or omitted.
	N 

	7.2 Were results selected from multiple analyses of the intervention–outcome relationship?
	Only one pre-specified unpaired t-test (intergroup) and one-way ANOVA (intragroup) were applied. This indicates a consistent analytic approach with no evidence of selective analysis reporting.
	N 

	7.3 Were results selected from different subgroups?
	Only the two main groups were analyzed; no subgroup analyses were performed.
	N 

	Risk-of-bias judgement
	All outcomes and analyses were transparently reported; no signs of selective reporting.
	Low


Study Title: Osseo-densification versus conventional surgical technique in low density jaw bone
Type of Study: non-randomized clinical comparative studies
Author(s): Al Ahmari, N. M. 
Journal / Year: 2022


	Signalling questions (Domain1)
	Comments
	Response options / Risk of Bias

	1.1 Is there potential for confounding of the effect of intervention in this study?
	Age range was uniform, but gender and surgeon experience were not reported; these could act as confounders.
	Y 

	1.2 Was the analysis based on splitting participants’ follow-up time according to intervention received?
	Split-mouth design: patients received both interventions, so no time splitting occurred.
	N 

	1.3 Were intervention discontinuations or switches likely to be related to factors that are prognostic for the outcome?
	All implants were placed according to protocol; no discontinuations or switches reported.
	N 

	1.4 Did the authors use an appropriate analysis method that controlled for all the important confounding domains?
	The study used only pre-specified, standard statistical tests (paired t-test for within-group, independent t-test for between-group comparisons). No evidence of selective reporting or multiple analyses is apparent.
	N 

	1.5 If Y/PY to 1.4: Were confounding domains measured validly and reliably?
	Not applicable; no adjustment made.	
	NA

	1.6 Did the authors control for any post-intervention variables that could have been affected by the intervention?
	No control of post-intervention variables was reported.
	N 

	1.7 Did the authors use an appropriate analysis method for time-varying confounding?
	Not applicable
	NA

	1.8 If Y/PY to 1.7: Were confounders measured validly and reliably?
	Not applicable
	NA

		Risk-of-bias judgement




	Confounders were not controlled, leading to a serious risk of bias.
	Moderate



	Signalling questions (Domain 2)
	Comments
	Response options / Risk of Bias

	2.1 Was selection of participants into the study (or into the analysis) based on participant characteristics observed after the start of intervention?
	No patients were excluded after the start of the intervention.
	N 

	2.2 If Y/PY to 2.1: Were the post-intervention variables that influenced selection likely to be associated with intervention?
	Not applicable since 2.1 was “No.”
	NA

	2.3 If Y/PY to 2.2: Were the post-intervention variables that influenced selection likely to be influenced by the outcome or a cause of the outcome?
	Not applicable.
	NA

	2.4 Do start of follow-up and start of intervention coincide for most participants?
	Follow-up began immediately after implant placement with RFA.
	Y 

	2.5 If Y/PY to 2.2 & 2.3, or N/PN to 2.4: Were adjustment techniques used that are likely to correct for selection bias?
	Not applicable; no selection bias identified.
	NA

	Risk-of-bias judgement
	Patients were enrolled and followed appropriately from the start of intervention; no selection bias.
	Low



	Signalling questions (Domain3)
	Comments
	Response options / Risk of Bias

	3.1 Were intervention groups clearly defined?
	All patients received both techniques, but it was not specified which side of the maxilla received which technique.
	PN (Probably No)

	3.2 Was the information used to define intervention groups recorded at the start of the intervention?
	It was pre-specified that patients would receive both techniques, but the exact site allocation was not documented.
	Y 

	3.3 Could classification of intervention status have been affected by knowledge of the outcome or risk of the outcome?
	No, classification was protocol-based and independent of outcome knowledge.
	N 

	Risk-of-bias judgement
	Uncertainty in specifying intervention sites (right or left side of the maxilla) creates moderate risk of bias.
	Moderate



	Signalling questions (Domain 4)
	Comments
	Response options / Risk of Bias

	4.1 Were there deviations from the intended intervention beyond what would be expected in usual practice?
	All patients were treated according to the study protocol.
	N

	4.2 If Y/PY to 4.1: Were these deviations from intended intervention unbalanced across intervention groups and likely to impact outcomes?
	Not applicable, since 4.1 was “No.”
	NA

	4.3 Were important co-interventions balanced across intervention groups?
	All patients received the same antibiotics.
	Y 

	4.4 Was the intervention implemented successfully for most participants?
	Not explicitly reported in the article.
	NI 

	4.5 Did study participants adhere to the assigned intervention regimen?
	All patients received both techniques as intended, with no cross-overs reported.
	Y 

	4.6 If N/PN to 4.3, 4.4 or 4.5: Was an appropriate analysis used to correct for non-adherence?
	Not applicable; only 4.4 lacked explicit reporting, but no corrective analysis was needed.
	NA

	Risk-of-bias judgement
	Protocol was followed, co-interventions were balanced, and adherence was maintained; only minor uncertainty due to lack of reporting on implementation success.
	Low



	Signalling questions (Domain 5)
	Comments
	Response options / Risk of Bias

	5.1 Were outcome data available for all, or nearly all, participants?
	Results were reported as group means for all patients.
	Y 

	5.2 Were participants excluded due to missing data on intervention status?
	No exclusions due to intervention status were reported.
	N 

	5.3 Were participants excluded due to missing data on other variables needed for the analysis?
	No exclusions for baseline or covariate data were reported.
	N 

	5.4 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Are the proportion and reasons for missing data similar across interventions?
	Not applicable, since no missing data were reported.
	NA

	5.5 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Is there evidence that results were robust to the presence of missing data?
	Not applicable, no missing data.
	NA

	Risk-of-bias judgement
	Complete outcome data were available; no exclusions or missing values reported.
	Low



	Signalling questions (Domain 6)
	Comments
	Response options / Risk of Bias

	6.1 Could the outcome measure have been influenced by knowledge of the intervention received?
	The outcome was measured using RFA, which is an objective device-based method.
	N 

	6.2 Were outcome assessors aware of the intervention received by participants?
	No information on blinding of outcome assessors was reported.
	NI 

	6.3 Were the methods of outcome assessment comparable across intervention groups?
	Yes, the same measurement method (RFA) was used in both groups.
	Y 

	6.4 Were any systematic errors in measurement of the outcome related to intervention received?
	No; the RFA device is standardized.
	N 

	Risk-of-bias judgement
	Outcome measurement was objective and consistent; the only limitation was lack of reporting on blinding.
	Low



	Signalling questions (Domain7)
	Comments
	Response options / Risk of Bias

	7.1 Were results selected from multiple outcome measurements within the outcome domain?
	The primary outcome (implant stability measured by RFA) was reported clearly; however, since several additional outcomes (marginal bone level, pocket depth, plaque index) were also measured, there remains some concern that selective emphasis or reporting could have occurred.
	 N

	7.2 Were multiple analyses of the intervention–outcome relationship reported selectively?
	The study used only pre-specified statistical tests (paired t-test and independent t-test). Data were consistently reported at both time points, with no evidence of selective reporting of multiple analyses.
	N 

	7.3 Were subgroups reported selectively?
	No, the study only had two main groups; no subgroups were analyzed.
	N 

	Risk-of-bias judgement
	Because multiple outcomes were assessed, selective reporting is possible, but all time points were reported.
	Moderate














Risk of Bias Checklist
(ROB 2)

This checklist provides a structured assessment of the risk of bias in the study according to ROB 2 (for randomized trials). Study Title: Influence of primary stability and osteotomy technique on immediately loaded implants in the maxillary posterior region
Type of Study: A Randomized Controlled Trial
Author(s): Singh, I., et al.
Journal / Year: 2022



[bookmark: _Hlk210329217]Domain 1: Risk of bias arising from the randomization process
	Signalling questions
	Comments
	Response options / Risk of Bias

	1.1 Was the allocation sequence random?
	The text mentions that patients were randomized, but the exact method (e.g., software or random number table) was not specified. No information on blinding provided.
	PY (Probably Yes)

	1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions?
	No information about concealment of the allocation sequence was reported.
	NI (No Information)

	1.3 Did baseline differences between intervention groups suggest a problem with the randomization process?
	Patients were healthy with similar bone density and systemic conditions, but no matching for gender or age was reported.
	PN (Probably No)

	Risk-of-bias judgement
	Lack of information on concealment and partial imbalance in baseline variables lead to some concerns.
	Some concerns



Domain 2: Risk of bias due to deviations from the intended interventions
	Signalling questions
	Comments
	Response options / Risk of Bias

	2.1 Were participants aware of their assigned intervention?
	Not mentioned in the text.
	NI 

	2.2 Were carers and people delivering the interventions aware?
	Not addressed in the text.
	NI 

	2.3 If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention?
	No deviations were reported.
	NA

	2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome?
	Since no deviations were mentioned in 2.3, this does not apply.
	NA

	2.5 If Y/PY/NI to 2.4: Were these deviations balanced between groups?
	As no deviations were reported, no comparison is possible.
	NA

	2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention?
	No patient was excluded from the study, and analysis was performed on all participants.
	Y (Yes)

	2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact?
	Since the analysis was appropriate, this does not apply.
	NA

	Risk-of-bias judgement
	Blinding is unclear, but the analysis was appropriate.
	Some concerns





Domain 3: Missing outcome data
	Signalling questions
	Comments
	Response options / Risk of Bias

	3.1 Were data for this outcome available for all, or nearly all, participants randomized?
	The study did not report any patient exclusions or missing data; results were reported as means for each group at different time points.
	Y 

	3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?
	Since data were available for all patients, this does not apply.
	NA

	3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?
	Not applicable.
	NA

	3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?
	Not applicable.
	NA

	Risk-of-bias judgement
	No patient data were lost.
	Low risk



Domain 4: Risk of bias in measurement of the outcome
	Signalling questions
	Comments
	Response options / Risk of Bias

	4.1 Was the method of measuring the outcome inappropriate?
	The measurement method (RFA) was valid and standardized.
	N 

	4.2 Could measurement or ascertainment of the outcome have differed between intervention groups?
	Since RFA is a device-based method applied equally to all participants, there was no difference between groups.
	N 

	4.3 If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by participants?
	The study did not mention whether assessors were blinded.
	NI 

	4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by knowledge of intervention received?
	As the measurement was objective and device-based, even if assessors were aware, it would not have affected the outcome.
	N 

	4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of intervention received?
	Not applicable due to the device-based nature of the method.
	NA

	Risk-of-bias judgement
	The method was valid, applied equally across groups, and the likelihood of bias is very low.
	Low risk



Domain 5: Risk of bias in selection of the reported result
	Signalling questions
	Comments
	Response options / Risk of Bias

	5.1 Was the data analysed according to a pre-specified analysis plan finalized before unblinded data were available?
	The study only mentioned being conducted according to the Helsinki Declaration and that sample size was calculated using a formula. However, there was no reference to protocol registration or a pre-specified analysis plan.
	NI 

	5.2 Was the numerical result selected from multiple eligible outcome measurements?
	Results were reported at multiple time points (immediately, 3 months, 6 months) as means with p-values. It appears that all time points were reported and no selective reporting occurred.
	N 

	5.3 Was the result selected from multiple eligible analyses?
	Various analyses (independent t-test, paired t-test, repeated measures ANOVA) were used and explained. Analyses seem to have been fully reported, not selectively chosen.
	N 

	Risk-of-bias judgement
	Since no protocol or pre-specified analysis plan was reported, some concern exists, although data and analyses were comprehensively presented.
	Some concerns



Study Title: Conventional Versus Osseodensification Drilling in the Narrow Alveolar Ridge
Type of Study: A Prospective Randomized Controlled Trial
Author(s): Shanmugam, M., et al. 
Journal / Year: 2024

Domain 1: Risk of bias arising from the randomization process
	Signalling questions
	Comments
	Response options

	1.1 Was the allocation sequence random?
	Each participant was randomly assigned to one of the following two groups
	PY

	1.2 Was the allocation sequence concealed until participants were enrolled and assigned?
	No information in the article about allocation concealment
	NI

	1.3 Did baseline differences ... suggest a problem with the randomization process?
	No baseline characteristics table or data were reported
	NI

	Risk-of-bias judgement
	
	Some concerns





Domain 2: Risk of bias due to deviations from the intended interventions
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	No information about participant blinding is reported.
	NI

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention?
	No information about blinding of clinicians/staff is reported.
	NI

	2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from intended intervention that arose because of context?
	No deviations from intervention are mentioned in the text.
	NI

	2.4. If Y/PY to 2.3: Were these deviations likely to have affected the outcome?
	Not applicable: no deviations described.
	NA

	2.5. If Y/PY/NI to 2.4: Were these deviations balanced between groups?
	Not applicable.
	NA

	2.6. Was an appropriate analysis used to estimate the effect of assignment to intervention?
	Statistical tests are described, but intention-to-treat analysis is not specified.
	NI

	2.7. If N/PN/NI to 2.6: Was there potential for a substantial impact from the failure to analyse participants?
	No information about dropouts or protocol violations; potential impact cannot be assessed.
	NI

	Risk-of-bias judgement
	
	Some concerns



Domain 3: Missing outcome data
	Signalling questions
	Comments
	Response options

	3.1 Were data for this outcome available for all, or nearly all, participants randomized?
	No mention of missing data; means, min, max, and P values are reported for all.
	Y

	3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?
	Not applicable
	NA

	3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?
	Not applicable
	NA

	3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?
	Not applicable
	NA

	Risk-of-bias judgement
	
	Low



Domain 4: Risk of bias in measurement of the outcome
	Signalling questions
	Comments
	Response options

	4.1 Was the method of measuring the outcome inappropriate?
	Osstell ISQ, a validated and objective tool, was used.
	N

	4.2 Could measurement ... have differed between intervention groups?
	Measurement methods were the same for both groups.
	N

	4.3 Were outcome assessors aware of the intervention received?
	No information reported about assessor blinding in the article.
	NI

	4.4 Could assessment of the outcome have been influenced by knowledge?
	The outcome (implant stability) is measured objectively by a machine.
	N

	4.5 Is it likely that assessment was influenced by knowledge?
	Not applicable.
	NA

	Risk-of-bias judgement
	
	Low



Domain 5: Risk of bias in selection of the reported result
	Signalling questions
	Comments
	Response options

	5.1 Were the data analysed in accordance with a pre-specified analysis plan that was finalized before unblinded outcome data were available for analysis?
	Methods of statistical analysis are described in detail, but there is no information on a pre-specified, registered analysis plan.
	NI

	5.2 ...multiple eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain?
	All outcome measurements and time points reported in the results; no evidence of selective outcome reporting.
	N

	5.3 ...multiple eligible analyses of the data?
	Only one appropriate statistical test per outcome is reported; no indication of multiple or selective analyses.
	N

	Risk-of-bias judgement
	No evidence of selective reporting of outcomes or analyses, but lack of protocol registration leads to some concerns.
	Some concerns










