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[bookmark: _Toc2069337860][bookmark: _Toc703812035][bookmark: _Toc1858338649][bookmark: _Toc532447957][bookmark: _Toc1315848944][bookmark: _Toc1208486693][bookmark: _Toc1892695340][bookmark: _Toc157511444][bookmark: _Toc129679181][bookmark: _Toc129679228]Supplementary Table 1: The 27-point checklist furnished by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement, addressing the individual sections in this systematic review and meta-analysis.1

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 2

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Pages 1-2

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 2

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Supplementary Table 3

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 2

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Supplementary Table 2

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 2

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Page 3

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Page 3 and Tables 1, 2 

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Tables 1-3,  Supplementary Table 4, Supplementary Material 1

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 3 

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Tables 1 and 2, Figure 2E

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Supplementary Table 4

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Page 2-3, Supplementary Material 1

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Pages 4-7

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Page 4 and Supplementary Material 1

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Page 5 and Figures 2B-2F

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page 4 and Supplementary Material 1

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Page 3 and Supplementary Figures 1 and 2

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Page 3 and Supplementary Table 12

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Figure 1A

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	NA

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Table 1

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Page 5 and Supplementary Figures 1 and 2

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Table 2

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Table 1 and Supplementary Figures 1 and 2

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Pages 7-9 , Tables 4 and 5, Figures 3A, 5 and 6, Supplementary Tables 5-11, Supplementary Figures 3 and 4

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Page 13

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	NA

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Supplementary Figures 1 and 2

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Supplementary Table 12

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Page  – 10-12

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 12

	
	23c
	Discuss any limitations of the review processes used.
	Page 12

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Page 10-14

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Page 2

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Page 2

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	NA

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Title page/designated section in paper

	Competing interests
	26
	Declare any competing interests of review authors.
	Title page/designated section in paper

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Page 46





[bookmark: _Toc129679178][bookmark: _Toc129679225][bookmark: _Toc998733355][bookmark: _Toc317434505][bookmark: _Toc1792121458][bookmark: _Toc1039771053][bookmark: _Toc1994541057][bookmark: _Toc1941412513][bookmark: _Toc157511445]Supplementary Table 2: Search strategy.

	Database
	Search terms
	Publication dates
	Results (n)

	Medline
	((OCD or obsessive-compulsive disorder or obsessive compulsive disorder) and (DBS or deep brain stimulation)).af.
	1946 - 2022
	n = 1,234

	Embase
	((OCD or obsessive-compulsive disorder or obsessive compulsive disorder) and (DBS or deep brain stimulation)).af.
	1946 - 2022
	n = 1,655

	Scopus
	(TITLE-ABS-
KEY (obsessive AND compulsive AND disorder ) OR TITLE- ABS-KEY ( ocd ) OR TITLE-ABS-KEY ( obsessive- compulsive AND disorder ) AND TITLE-ABS-
KEY (deep AND brain AND stimulation ) AND TITLE-ABS- KEY ( dbs ) )
	1960 - 2022
	n = 2,090

	PubMed
	
(DBS OR deep brain stimulation) AND (OCD OR obsessive compulsive disorder OR obsessive-compulsive disorder)

	1943 - 2022
	n = 940

	JSTOR
	Deep brain stimulation AND obsessive-compulsive disorder OR OCD *Journals only
	1944 - 2022
	n = 186



Supplementary Table 2 shows the search strategy performed on 10th June 2022, outlining the respective databases, search terms, publication dates chosen as limiting factors, and number of results from each database.






[bookmark: _Toc129679179][bookmark: _Toc129679226][bookmark: _Toc1283705320][bookmark: _Toc533420650][bookmark: _Toc806680963][bookmark: _Toc2077981035][bookmark: _Toc747151713][bookmark: _Toc1088141466][bookmark: _Toc157511446]Supplementary Table 3: Inclusion and exclusion criteria.

	Inclusion criteria
	Exclusion criteria

	· Published in the English language
· Peer-reviewed journals
· Adult human patients who have been diagnosed with obsessive-compulsive disorder 
· Studies comparing responders to DBS for OCD (positive clinical response) to non-responders (no positive clinical response post DBS)
· For meta-analysis: Comparison of patient and disease characteristics of patients who are DBS responders with DBS non-responders (and/or partial responders) or providing comparative data on one of these sub-groups. 
	· All non-English languages
· Commentaries, narrative reviews, letters to editors, books
· Any animal studies and lab-based studies
· Studies on children and adolescents (<18 years)




Supplementary Table 3 shows the inclusion and exclusion criteria used to screen the search results.

[bookmark: _Toc129679180][bookmark: _Toc129679227][bookmark: _Toc619975176][bookmark: _Toc1806462962][bookmark: _Toc1404840323][bookmark: _Toc310810832][bookmark: _Toc606340445][bookmark: _Toc1175290159][bookmark: _Toc157511447]Supplementary Table 4: Table of extracted variables.

	Extracted variables for qualitative synthesis
	Extracted variables for quantitative synthesis

	· Sample size
· Study type and design
· Country
· Imaging modalities
· Definition of full responders, partial responders and non-responders
· Main conclusion
· Risk of bias
	· Age of symptom onset
· Illness duration prior to intervention/time of study
· Sex
· OCD symptoms
· Presence of co-morbidities – specifically depression and anxiety
· Baseline and post intervention scores for depression and anxiety
· Medications – specifically anti-depressants, anxiolytics, antipsychotics
	· DBS duration and follow-up duration
· Target site of DBS
· Tractography data
· DBS settings – voltage, frequency 
· Complications and side effects from DBS
· Baseline Y-BOCS
· Improvement in Y-BOCS post intervention
· Functional improvement and markers



Supplementary Table 4 shows the extracted variables in the qualitative synthesis (systematic review) and quantitative synthesis (meta-analysis).
[bookmark: _Toc157511448][bookmark: _Toc1545698742][bookmark: _Toc883193907][bookmark: _Toc1652704850][bookmark: _Toc1468578657][bookmark: _Toc2096169694]Supplementary Table 5: Level of evidence of each of the included studies based on the Oxford Centre of Evidence-Based Medicine (OCEBM) Levels of Evidence Tool.

	Study number
	Author, Year
	Level of evidence

	1
	Abelson et al. (2005)
	2

	2
	Baldermann et al. (2019)
	3

	3
	Barcia et al. (2019)
	2

	4
	Chabardes et al. (2020)
	3

	5
	Denys et al. (2010)
	2

	6
	Farrand et al. (2018)
	4

	7
	Germann et al. (2022) / Lee et al. (2019) for clinical information
	4

	8
	Graat et al. (2022)
	4

	9
	Greenberg et al. (2006)
	3

	10
	Hartmann et al. (2016)
	3

	11
	Holland et al. (2020)
	3

	12
	Huff et al. (2010)
	2

	13
	Huys et al. (2019)
	3

	14
	Islam et al. (2015)
	4

	15
	Kahn et al. (2021)
	4

	16
	Li et al. (2020)
	2

	17
	Liebrand et al. (2019)
	3

	18
	Liebrand et al. (2021)
	3

	19
	Lopez-Sosa et al. (2021)
	2

	20
	Luyten et al. (2016)
	2

	21
	Mosley et al. (2021)
	2

	22
	Naesstrom et al. (2021)
	3

	23
	Ooms et al. (2014)
	2

	24
	Parvaresh-Rizi et al. (2022)
	4

	25
	Raymaekers et al. (2017)
	3

	26
	Sildatke et al. (2021)
	2

	27
	Tsai et al. (2012)
	2

	28
	Tsai et al. (2014)
	4

	29
	Tyagi et al. (2019)
	2

	30
	vanderVlis et al. (2021)
	3

	31
	Welter et al. (2011)
	3

	32
	Widge et al. (2016)
	4

	33
	Widge et al. (2022)
	4

	34
	Winter et al. (2021)
	4

	35
	Voon et al. (2018)
	2



Supplementary Table 5 shows the results of the analysis of the strength/quality of scientific evidence of all included studies using the Oxford Centre of Evidence-Based Medicine (OCEBM) Levels of Evidence tool.2

[bookmark: _Toc157511449]Supplementary Table 6: Chi-squared analysis of categorical clinical predictors of DBS between Responders, Partial Responders and Non-Responders.

	Variable
	X_Squared
	P_Value

	Tractography
	0.628357
	0.730389

	ALIC
	0.120205
	0.941668

	NAcc_Striatal_axis
	1.31331
	0.518583

	BNST
	0.39021
	0.822748

	VC_VS
	0.583067
	0.747117

	NAcc_vALIC
	3.355075
	0.186833



Supplementary Table 6 presents the results of the Chi-squared tests run on each categorical clinical predictor for OCD patients, stratified into DBS Responders, Partial Responders, and Non-Responders (unimputed data). The table lists each predictor along with the corresponding Chi-squared statistic and p-value. Asterisks (*) denote predictors with significant differences (p < 0.05) between the response status groups. No categorical clinical predictors reached statistical significance (p < 0.05). The abbreviations used in the table are as follows: Anterior Limb of Internal Capsule (ALIC), Bed Nucleus of Stria Terminalis (BNST), Nucleus Accumbens (NAcc), Subthalamic Nucleus (STN), Ventral Anterior Limb of Internal Capsule (vALIC), Ventral Capsule (VC), Ventral Striatum (VS).


[bookmark: _Toc148184173][bookmark: _Toc197569015][bookmark: _Toc262055130][bookmark: _Toc244394161][bookmark: _Toc1635686104][bookmark: _Toc157511450]Supplementary Table 7: ANOVA analysis of continuous clinical predictors of DBS between Responders, Partial Responders and Non-Responders.

	Variable
	Sum_Sq
	Mean_Sq
	F_Value
	P_Value

	Age
	51.46675
	25.73337
	0.457185
	0.635325

	Age
	3264.621
	56.28657
	
	

	Females
	0.176054
	0.088027
	0.711326
	0.495535

	Females
	6.682539
	0.123751
	
	

	Illness Duration
	14.83392
	7.416958
	0.08115
	0.922203

	Illness Duration
	3747.305
	91.39767
	
	

	Onset Age
	201.9293
	100.9647
	1.755013
	0.18663

	Onset Age
	2186.114
	57.5293
	
	

	Pre-Surgery Duration
	156.9481
	78.47404
	0.768391
	0.472389

	Pre-Surgery Duration
	3165.961
	102.1278
	
	

	Major Depression Disorder
	0.008598
	0.004299
	0.030819
	0.969678

	Major Depression Disorder
	4.742511
	0.139486
	
	

	Baseline Y-BOCS
	25.31248
	12.65624
	1.699718
	0.192544

	Baseline Y-BOCS
	394.6423
	7.446082
	
	

	Antidepressants
	0.527604
	0.263802
	3.425189
	0.047239 *

	Antidepressants
	2.079493
	0.077018
	
	

	Anxiolytics
	0.393034
	0.196517
	1.692375
	0.204497

	Anxiolytics
	2.902977
	0.116119
	
	

	Antipsychotics
	0.321951
	0.160976
	1.411701
	0.261149

	Antipsychotics
	3.078796
	0.114029
	
	

	Contamination/Cleaning (Baseline)
	0.117562
	0.058781
	0.49505
	0.614277

	Contamination/Cleaning (Baseline)
	3.680862
	0.118737
	
	

	Harm/Checking (Baseline)
	0.121459
	0.060729
	0.55247
	0.581271

	Harm/Checking (Baseline)
	3.297705
	0.109923
	
	

	Aggression/Intrusive Thoughts (Baseline)
	0.05187
	0.025935
	0.24036
	0.787951

	Aggression/Intrusive Thoughts (Baseline)
	3.021214
	0.1079
	
	

	Symmetry/Hoarding/Perfectionism (Baseline)
	0.248383
	0.124191
	1.221561
	0.308148

	Symmetry/Hoarding/Perfectionism (Baseline)
	3.253314
	0.101666
	
	

	Mental/Somatic/Spiritual Rituals (Baseline)
	0.462668
	0.231334
	2.740999
	0.080667

	Mental/Somatic/Spiritual Rituals (Baseline)
	2.531932
	0.084398
	
	

	Anxiety/Avoidance/Fear (Baseline)
	0.268368
	0.134184
	1.432798
	0.255036

	Anxiety/Avoidance/Fear (Baseline)
	2.715903
	0.093652
	
	

	Baseline Depression (HAM-D)
	166.7296
	83.36479
	1.747791
	0.204035

	Baseline Depression (HAM-D)
	810.8531
	47.69724
	
	

	Baseline GAF
	31.93451
	15.96725
	0.261387
	0.773021

	Baseline GAF
	1038.472
	61.08662
	
	

	Neurological Side Effects
	0.317927
	0.158964
	1.243195
	0.31089

	Neurological Side Effects
	2.429473
	0.127867
	
	

	Psychiatric Side Effects
	0.314302
	0.157151
	1.915991
	0.177667

	Psychiatric Side Effects
	1.394353
	0.082021
	
	

	Elevated Mood/Hypomania
	0.174638
	0.087319
	1.348116
	0.282333

	Elevated Mood/Hypomania
	1.295423
	0.064771
	
	



Supplementary Table 7 features the results of one-way ANOVA analyses performed independently on each continuous clinical predictor for OCD patients, stratified by DBS response status (unimputed data). Detailed information for each predictor includes the sum of squares, mean square, F-value, and associated p-value. Predictors yielding a significant F statistic (p < 0.05) are marked with an asterisk (*) and were further subjected to Tukey's HSD post-hoc tests.
[bookmark: _Toc1564832581][bookmark: _Toc1284625259][bookmark: _Toc921679976][bookmark: _Toc518389522][bookmark: _Toc1942014721]
[bookmark: _Toc157511451]Supplementary Table 8: Post-Hoc Tukey's HSD Analysis of significant clinical predictors of DBS response (p < 0.05).

	Variable
	Term
	Contrast
	Estimate
	Conf.low
	Conf.high
	Adj.p.value

	Antidepressants
	Response_Status
	Partial Responder-Non-Responder
	0.020952
	-0.3063
	0.348205
	0.98621

	Antidepressants
	Response_Status
	Responder-Non-Responder
	-0.26697
	-0.5542
	0.020256
	0.072243

	Antidepressants
	Response_Status
	Responder-Partial Responder
	-0.28792
	-0.62061
	0.044766
	0.099425



Supplementary Table 8 delineates the post-hoc Tukey's HSD results for predictors found significant in the ANOVA (unimputed data). Each row provides detailed pairwise comparisons, enumerating estimated mean difference, 95% confidence intervals and the associated p-value. For each predictor, tests were run independently, with each response status acting as a reference category in turn. An asterisk (*) denotes statistical significance (p < 0.05).










[bookmark: _Toc362704427][bookmark: _Toc1784646843][bookmark: _Toc1386252822][bookmark: _Toc61427347][bookmark: _Toc2084181240][bookmark: _Toc157511452]Supplementary Table 9: Univariate linear regression analyses of continuous outcome variables of DBS response (p < 0.05) and stepwise built multivariate linear regression models using the unimputed dataset.

	Explanatory Variable
	Outcome Variable
	Estimate (Beta)
	SE
	t-statistic
	Adjusted-R2
	 p-value

	Anxiolytics^
	Short-term Y-BOCS
	-15.46
	4.53
	-3.412
	0.3994
	0.00386**

	Hypomania^
	Short-term Y-BOCS
	-15.413
	5.289
	-2.914
	0.4543
	0.01946*

	Final model
	Short-term Y-BOCS
	
	
	
	0.6476
	0.0552

	Anxiolytics
	Short-term Y-BOCS
	-14.527
	6.037
	-2.406
	
	0.0739

	Hypomania
	Short-term Y-BOCS
	-16.589
	7.601
	-2.182
	
	0.0945

	Hypomania^
	Long-term Y-BOCS
	-21.760
	8.087
	-2.691
	0.2938
	0.0176*

	Anxiolytics^
	Improvement short-term
	0.55809
	0.15548
	3.589
	0.4776
	0.00372**

	Symmetry, Hoarding and Perfectionism at baseline^
	Improvement short-term
	-0.35209
	0.14307
	-2.461
	0.2965
	0.0316*

	Hypomania
	Improvement short-term
	0.50104
	0.1907
	2.627
	0.4246
	0.03404*

	Final model
	Improvement short-term
	
	
	
	0.5528
	0.2236

	Anxiolytics
	Improvement short-term
	1.04
	0.44061
	2.36
	
	0.142

	Hypomania
	Improvement short-term
	0.38
	0.2203
	1.725
	
	0.227

	Baseline Y-BOCS^
	Improvement long-term
	0.03508
	0.01153
	3.043
	0.1494
	0.00387**

	Hypomania^
	Improvement long-term
	0.55235
	0.25486
	0.25486
	0.1629
	0.043876*

	Final model
	Improvement long-term
	
	
	
	0.1549
	0.1209

	Baseline Y-BOCS
	Improvement long-term
	0.04341
	0.03008
	1.443
	
	0.171

	Hypomania
	Improvement long-term
	0.33537
	0.24658
	1.360
	
	0.195



Supplementary Table 9 presents the univariate and stepwise built multivariate linear regression analyses examining the relationship between selected explanatory variables and various continuous outcome measures related to DBS response. Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01, signifying statistical significance. Univariate regression outcomes are marked with a caret (^). The table delineates the regression coefficient (Estimate), standard error (SE), t-statistic, adjusted R-squared value, and p-value for each relationship studied. The explanatory variables, such as Anxiolytics and Hypomania, were independently assessed for their impact on the short-term Y-BOCS scores, with the significance of their associations denoted accordingly. The stepwise selection process in the multivariate analysis incorporated these variables from the univariate analyses  into final models to predict short-term and long-term Y-BOCS scores and the improvement over these periods if their p < 0.05. Notably, both Anxiolytics and Hypomania exhibited statistically significant negative associations with short-term Y-BOCS scores in univariate analysis, suggesting a decrease in symptom severity with the use of anxiolytics and the presence of hypomanic symptoms. For improvements in the short-term, Anxiolytics showed a positive relationship, while Symmetry, Hoarding, and Perfectionism at baseline showed a negative association, indicating a potential decrease in improvement scores with higher baseline perfectionism traits. The final model for improvement in the short-term, however, did not reach statistical significance. Long-term improvements were assessed with baseline Y-BOCS and Hypomania as explanatory factors. While the univariate analysis of baseline Y-BOCS showed a significant positive relationship with long-term improvement, indicating that higher initial severity might predict greater improvement, this was not mirrored in the final multivariate model, which did not achieve statistical significance.





















[bookmark: _Toc1546353269][bookmark: _Toc849154861][bookmark: _Toc1831603916][bookmark: _Toc806068857][bookmark: _Toc1049002936][bookmark: _Toc157511453]Supplementary Table 10: Univariate logistic regression analysis of continuous outcome variables of DBS response (p < 0.05) using the unimputed dataset.

	Explanatory Variable
	Outcome Variable
	Estimate (Beta)
	SE
	z-statistic
	AIC
	 p-value

	Antidepressant
	Responder
	-3.586
	1.704
	-2.105
	37.222
	0.0353*



Supplementary Table 10 delineates the univariate logistic regression analysis performed to explore the predictive value of selected explanatory variables on the binary outcome of DBS responders. The table presents only one statistically significant model, with an asterisk (*) marking the p-values less than 0.05, indicating statistical significance. The analysis delineates the regression coefficient (Estimate), standard error (SE), z-statistic, Akaike Information Criterion (AIC), and p-value of the identified relationship, showcasing its strength and precision . Specifically, the use of Antidepressants emerged as a significant predictor in the univariate logistic regression, with a negative beta value suggesting a decrease in the likelihood of being a responder to DBS when Antidepressants are used. However, given the absence of other significant univariate relationships, a stepwise multivariate linear regression model was not produced. The results underscore the complexity of DBS response predictors and highlight the necessity for a broader analysis to uncover the multifaceted nature of treatment outcomes.















[bookmark: _Toc2075205417][bookmark: _Toc1304675474][bookmark: _Toc157511454][bookmark: _Toc580079484][bookmark: _Toc3208574][bookmark: _Toc266096242]Supplementary Table 11: Univariate linear regression analyses of continuous outcome variables of DBS response (p < 0.05) and stepwise built multivariate linear regression models using the PMM-imputed dataset.

	Explanatory Variable
	Outcome Variable
	Estimate (Beta)
	SE
	t-statistic
	Adjusted-R2
	AIC
	 p-value

	Aggression_Intrusive_Thoughts_Baseline
	Short-term Y-BOCS
	5.994      
	8.715
	2.055   
	0.04865
	281.30
	0.0441 *  

	Final Model (Post_Y_BOCS_short term)
	Short-term Y-BOCS
	5.994      
	8.715
	2.055   
	0.04865
	281.30
	0.0441 *  

	Antidepressants
	Long-term Y-BOCS
	7.634      
	2.640   
	2.892   
	0.1046
	254.91
	0.00528**

	Final Model (Post_Y_BOCS_long term)
	Long-term Y-BOCS
	7.634      
	2.640   
	2.892   
	0.1046
	254.91
	0.00528**

	Symmetry_Hoarding_Perfectionism_Baseline
	Improvement short-term
	-0.21450    
	0.07945   
	-2.70  
	0.09077
	-183.18
	0.00893**

	Final Model (Improvement Short term)
	Improvement short-term

	-0.21450    
	0.07945   
	-2.70  
	0.09077
	-183.18
	0.00893**

	Baseline_Y_BOCS
	Improvement long-term
	0.04032    
	0.01047   
	3.851
	0.18
	-183.98
	0.000281***

	Antidepressants
	Improvement long-term
	-0.26209    
	0.09423  
	-2.781  
	0.0966
	-177.78
	0.00716**

	Final model (Baseline_Y_BOCS + antidepressants)
	Improvement long-term
	
	0.2217
	
	0.2632
	
	0.00003357***

	Final model (Baseline Y-BOCS)
	Improvement long-term
	0.038537       
	0.009942
	3.876

	
	
	0.000262 ***

	Final model (antidepressants)
	Improvement long-term
	-0.786080      
	0.338592
	-2.322
	
	
	0.023610 *



Supplementary Table 11 presents the univariate linear regression analysis examining the relationship between selected explanatory variables and various continuous outcome measures related to DBS response with a predictive mean matching (PMM) imputed dataset.  Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01 and triple asterisks (***) p-values less than 0.001, signifying increasing levels of statistical significance. The analysis found that aggression and intrusive thoughts at baseline were positively associated with short-term Y-BOCS scores, indicating that these symptoms are linked with greater disease severity (p < 0.05). Long-term Y-BOCS scores were positively associated with the use of antidepressants. For short-term improvement, baseline traits of symmetry, hoarding, and perfectionism showed a negative association. For long-term improvement, a higher baseline Y-BOCS score and the use of antidepressants were significant predictors; with antidepressants showing a negative association. The final multivariate models, which include the baseline Y-BOCS scores and the use of antidepressants, indicate a significant model for predicting long-term improvement.
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	Explanatory Variable
	Outcome Variable
	Estimate (Beta)
	SE
	z-statistic
	AIC
	 p-value

	Pre_Surgery_Duration
	Non-responder
	-0.06056    
	0.02476  
	-2.446   
	79.124
	0.0144 *

	Antidepressants
	Non-responder
	2.809      
	1.165   
	2.410  
	78.358
	0.01595 *

	Final model (Pre-surgery duration + antidepressants)
	Non-responder
	
	
	
	72.617
	

	Final model (pre-surgery duration)
	Non-responder
	-0.06736         
	0.02712
	-2.484
	
	0.0130 *

	Final model (antidepressants)
	Non-responder
	3.13071          
	1.26545
	2.474
	
	0.0134 *



Supplementary Table 12 shows the univariate logistic regression analyses of the imputed dataset, which found that disease duration pre-surgery was negatively and antidepressant use was positively associated with being a non-responder (p < 0.05) . 





[bookmark: _Toc157511456]Supplementary Table 13: Final mixed-effects multivariate linear regression model of continuous outcome variables of DBS response (PMM) including target locations. 


	Explanatory variable
	Outcome variable
	Estimate
	SE
	t-statistic
	p-value

	Baseline_Y_BOCS
	Post_Y_BOCS_short_term
	-0.46991
	0.45615
	-1.030
	0.3078

	Antidepressants
	Post_Y_BOCS_short_term
	-6.21129
	4.28305
	-1.450
	0.1531

	Antipsychotics                                     
	Post_Y_BOCS_short_term
	6.26875
	3.77584
	1.660
	0.1030

	Aggression_Intrusive_Thoughts_Baseline               
	Post_Y_BOCS_short_term
	6.79928
	3.51005
	1.937
	0.0583

	Symmetry_Hoarding_Perfectionism_Baseline      
	Post_Y_BOCS_short_term
	1.69534
	3.96442
	0.428
	0.6707

	Anxiety_Avoidance_Fear_Baseline                     
	Post_Y_BOCS_short_term
	0.04544
	3.54466
	0.013
	0.9898

	Elevated_Mood_Hypomania                            
	Post_Y_BOCS_short_term
	2.55757
	4.67488
	0.547
	0.5867

	ALIC
	Post_Y_BOCS_short_term
	-0.72223
	2.92144
	-0.247
	0.8057

	NAcc_Striatal_Axis
	Post_Y_BOCS_short_term
	-4.23641
	6.66462
	-0.636
	0.5278

	BNST
	Post_Y_BOCS_short_term
	1.76550
	3.16394
	0.558
	0.5793

	VC_VS
	Post_Y_BOCS_short_term
	0.32262
	4.05953
	0.079
	0.9370

	NAcc_vALIC
	Post_Y_BOCS_short_term
	-1.99236
	3.11712
	-0.639
	0.5256

	Baseline_Y_BOCS
	Post_Y_BOCS_long_term
	-0.34414
	0.33174
	-1.037
	0.30445

	Antidepressants                                     
	Post_Y_BOCS_long_term
	8.63400
	3.11486
	2.772
	0.00776 **

	Antipsychotics                 
	Post_Y_BOCS_long_term
	3.08092
	2.74599
	1.122
	0.26713

	Aggression_Intrusive_Thoughts_Baseline               
	Post_Y_BOCS_long_term
	6.27410
	2.55269
	2.458
	0.01742 *

	Symmetry_Hoarding_Perfectionism_Baseline       
	Post_Y_BOCS_long_term
	9.02494
	2.88314
	3.130
	0.00289 **

	Anxiety_Avoidance_Fear_Baseline                    
	Post_Y_BOCS_long_term
	1.39191
	2.57786
	0.540
	0.59158

	Elevated_Mood_Hypomania
	Post_Y_BOCS_long_term
	-7.38310
	3.39981
	-2.172
	0.03456 *

	ALIC
	Post_Y_BOCS_long_term
	2.49635
	2.12462
	1.175
	0.24547

	NAcc_Striatal_Axis
	Post_Y_BOCS_long_term
	-0.42000
	4.84686
	-0.087
	0.93129

	BNST
	Post_Y_BOCS_long_term
	-0.01539
	2.30098
	-0.007
	0.99469

	VC_VS
	Post_Y_BOCS_long_term
	3.58171
	2.95230
	1.213
	0.23065

	NAcc_vALIC
	Post_Y_BOCS_long_term
	-1.89079
	2.26693
	-0.834
	0.40813

	Baseline_Y_BOCS
	Improvement_short_term
	0.001661
	0.011144
	0.149
	0.88214

	Antidepressants
	Improvement_short_term
	-0.022064
	0.104640
	-0.211
	0.83384  

	Antipsychotics
	Improvement_short_term
	0.038438
	0.092249
	0.417
	0.67866

	Aggression_Intrusive_Thoughts_Baseline
	Improvement_short_term
	-0.251671
	0.085755
	-2.935
	0.00499 **

	Symmetry_Hoarding_Perfectionism_Baseline 
	Improvement_short_term
	-0.329510
	0.096856
	-3.402
	0.00131 **

	Anxiety_Avoidance_Fear_Baseline
	Improvement_short_term
	0.162775
	0.086601
	1.880
	0.06588

	Elevated_Mood_Hypomania
	Improvement_short_term
	0.177273
	0.114213
	1.552
	0.12682

	ALIC
	Improvement_short_term
	-0.042916
	0.071374
	-0.601
	0.55031

	NAcc_Striatal_Axis
	Improvement_short_term
	-0.159334
	0.162825
	-0.979
	0.33242

	BNST
	Improvement_short_term
	-0.027965
	0.077299
	-0.362
	0.71901

	VC_VS
	Improvement_short_term
	-0.134561
	0.099179
	-1.357
	0.18084

	NAcc_vALIC
	Improvement_short_term
	0.033087
	0.076155
	0.434
	0.66578

	Baseline_Y_BOCS
	Improvement_long_term
	0.03855
	0.01040
	3.708
	0.000517 ***

	Antidepressants
	Improvement_long_term
	-0.28972
	0.09763
	-2.968
	0.004562 **

	Antipsychotics
	Improvement_long_term
	-0.10397
	0.08607
	-1.208
	0.232606

	Aggression_Intrusive_Thoughts_Baseline
	Improvement_long_term
	-0.20133
	0.08001
	-2.516
	0.015047 *

	Symmetry_Hoarding_Perfectionism_Baseline 
	Improvement_long_term
	-0.33110
	0.09037
	-3.664
	0.000591 ***

	Anxiety_Avoidance_Fear_Baseline
	Improvement_long_term
	-0.04508
	0.08080
	-0.558
	0.579352

	Elevated_Mood_Hypomania
	Improvement_long_term
	0.27589
	0.10656
	2.589
	0.012509 *

	ALIC
	Improvement_long_term
	-0.07943
	0.06659
	-1.193
	0.238464

	NAcc_Striatal_Axis
	Improvement_long_term
	0.01198
	0.15191
	0.079
	0.937455

	BNST
	Improvement_long_term
	-0.01100
	0.07212
	-0.152
	0.879411

	VC_VS
	Improvement_long_term
	-0.13366
	0.09253
	-1.444
	0.154730

	NAcc_vALIC
	Improvement_long_term
	0.05742
	0.07105
	0.808
	0.422767



In Table 13, the results of the final mixed-effects multivariate linear regression model of continuous outcome variables of DBS response using the predictive mean matching (PMM) imputed dataset including target locations is shown. Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01, signifying statistical significance. The table delineates the regression coefficient (Estimate), standard error (SE), t-statistic, and p-value for each relationship studied.
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	Explanatory variable
	Outcome variable
	Estimate
	SE
	z-statistic
	p-value

	Baseline_Y_BOCS
	Responder
	0.064491
	0.111662
	0.578
	0.564

	Antidepressants
	Responder
	-0.460048
	1.008512
	-0.456
	0.648

	Antipsychotics
	Responder
	-0.878664
	0.923438
	-0.952
	0.341

	Aggression_Intrusive_Thoughts_Baseline
	Responder
	0.177215
	0.837208
	-0.212
	0.832

	Symmetry_Hoarding_Perfectionism_Baseline 
	Responder
	-0.776112
	0.992001
	-0.782
	0.434

	Anxiety_Avoidance_Fear_Baseline
	Responder
	0.304581
	0.858592
	0.355
	0.723

	Elevated_Mood_Hypomania
	Responder
	-0.845760
	1.142400
	-0.740
	0.459

	ALIC
	Responder
	0.158836
	0.699828
	0.227
	0.820

	NAcc_Striatal_Axis
	Responder
	0.974611
	1.637243
	0.595
	0.552

	BNST
	Responder
	0.002177
	0.755200
	0.003
	0.998

	VC_VS
	Responder
	0.098041
	0.952707
	0.103
	0.918

	NAcc_vALIC
	Responder
	-0.800089
	0.754161
	-1.061
	0.289

	Baseline_Y_BOCS
	Partial_Responder
	-0.05118
	0.13693
	-0.374
	0.7086

	Antidepressants
	Partial_Responder
	-3.93498
	1.49758
	-2.628
	0.0086 **

	Antipsychotics
	Partial_Responder
	0.86411
	1.41769
	0.610
	0.5422

	Aggression_Intrusive_Thoughts_Baseline
	Partial_Responder
	-0.62476
	1.02762
	-0.608
	0.5432

	Symmetry_Hoarding_Perfectionism_Baseline 
	Partial_Responder
	-1.21199
	1.18556
	-1.022
	0.3066 

	Anxiety_Avoidance_Fear_Baseline
	Partial_Responder
	1.81432
	1.34088
	1.353
	0.1760

	Elevated_Mood_Hypomania
	Partial_Responder
	4.13264
	1.84825
	2.236
	0.0254 *

	ALIC
	Partial_Responder
	-1.64489
	0.99960
	-1.646
	0.0999

	NAcc_Striatal_Axis
	Partial_Responder
	-18.29232
	2081.42700
	-0.009
	0.9930

	BNST
	Partial_Responder
	1.31290
	1.14834
	1.143
	0.2529

	VC_VS
	Partial_Responder
	-0.87415
	1.52722
	-0.572
	0.5671

	NAcc_vALIC
	Partial_Responder
	0.96498
	1.10272
	0.875
	0.3815

	Baseline_Y_BOCS
	Non_Responder
	-0.08707
	0.12728
	-0.684
	0.49394

	Antidepressants
	Non_Responder
	5.46865
	2.05595
	2.660
	0.00782 **

	Antipsychotics
	Non_Responder
	0.72771
	1.06000
	0.687
	0.49239

	Aggression_Intrusive_Thoughts_Baseline
	Non_Responder
	0.71226
	0.99130
	0.719
	0.47244

	Symmetry_Hoarding_Perfectionism_Baseline
	Non_Responder
	1.90801
	1.13119
	1.687
	0.09166

	Anxiety_Avoidance_Fear_Baseline
	Non_Responder
	-1.25322
	0.98478
	-1.273
	0.20317

	Elevated_Mood_Hypomania
	Non_Responder
	-1.87662
	1.32027
	-1.421
	0.15520

	ALIC
	Non_Responder
	1.52058
	0.90165
	1.686
	0.09171

	NAcc_Striatal_Axis
	Non_Responder
	2.58718
	1.99762
	1.295
	0.19527

	BNST
	Non_Responder
	-0.81978
	0.85202
	-0.962
	0.33597

	VC_VS
	Non_Responder
	0.11239
	1.03286
	0.109
	0.91335

	NAcc_vALIC
	Non_Responder
	0.15493
	0.80670
	0.192
	0.84770



In Table 14, the results of the final mixed-effects multivariate logistic regression model of continuous outcome variables of DBS response using the predictive mean matching (PMM) imputed dataset including target locations is shown. Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01, signifying statistical significance. The table delineates the regression coefficient (Estimate), standard error (SE), z-statistic, and p-value for each relationship studied.
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[bookmark: _Toc157511458]Supplementary Figure 1: Risk of bias analysis of all included non-randomised studies (ROBINS-I tool).
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Supplementary Figure 1 shows the results of the risk of bias analysis of all included non-randomised studies using the ROBINS-I tool3: Chabardes et al.4, Holland et al.5, Islam et al.6, Li et al.7, Lopez-Sosa et al.8, Naesstrom et al.9, and Raymaekers et al.10 were found to have serious risk of bias due to various reasons. In the studies by Chabardes et al.4 and Naesstrom et al.9,  there was no sufficient analysis of confounding factors. Confounding factors include patient characteristics, which if omitted,  leads to a lack of adjunct propensity score matching and sensitivity analysesand hence hinder the validation of the findings. The serious risk of bias in the studies by Holland et al.5 and Lopez-Sosa et al.8 stems from the potential bias in the selection of participants in those studies. In the study by Holland et al.5, a bias in the measurement of outcomes was noted as well. Bias in outcome measurement, alongside a deviation from the intended intervention, was also observed in the study by Li et al.7. The high risk of bias in Islam et al.6 and Raymaekers et al.10 is rooted in missing data in these studies. In the work of Islam et al.6, there was also a bias in the classification of interventions. Graat et al.11  was determined to have a critical risk of bias, due to the insufficient consideration of confounding factors, bias in the classification of intervention, bias due to deviations from intended interventions and bias in the measurement of outcomes. 
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Supplementary Figure 2 shows the results of the risk of bias analysis of all included randomised studies using the RoB-2 tool12: Abelson et al.13, Voon et al.14 and Luyten et al.15 were judged to show some concern in terms of risk of bias as they show some bias in the measurement of  outcomes or bias due to deviations from the intended intervention respectively.
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Supplementary Figure 3 shows a forest plot illustrating the absolute change in Y-BOCS scores, showing the mean difference with associated 95% CIs for each study. Missing standard deviations were derived from absolute change data using the calculation of the coefficient of variation for each study.
[bookmark: _Toc157511461]Supplementary Figure 4: Forest plots displaying the mean change of the Y-BOCS according to study type.
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Supplementary Figure 4 shows forest plots displaying the effects of interventions on Y-BOCS (Yale-Brown Obsessive-Compulsive Scale) scores. Figures 4A, 4C and 4E present the absolute change in Y-BOCS scores across various studies, with the estimate and 95% confidence intervals (CIs) indicating the mean difference from the baseline. Figures 4B, 4D and 4F display the percentage change in Y-BOCS scores, again showing the mean difference with associated 95% CIs. The forest plots are grouped by study type with 4A and 4B comprising of randomised-controlled trials, 4C and 4D including cohort studies and 4E and 4F representing case-series.  The plots include a summary estimate at the bottom, which represents the pooled effect size calculated using a random effects model. The dashed vertical lines denote the line of no effect, displaying the direction and magnitude of the intervention effects. The principal findings, summarized by the random effects model, indicate that DBS leads to a decrease in Y-BOCS score and, by extension, OCD disease severity, regardless of study design. Due to a lack of data availability, the mean difference for percentage change was missing for several studies and derivation from available statistics was not feasible as the required statistical assumptions were not met.
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To ensure the reliability and robustness of the findings amidst the challenges of potential data discrepancies, a dataset was additionally constructed employing Predictive Mean Matching (PMM), being the primary chosen imputation method due to increased robustness given our missing-completely-at-random (MCAR) assumption regarding the original dataset. Chi-squared tests were applied to examine categorical clinical predictors across predefined response categories (responder, partial responder, non-responder). The statistical significance threshold was set at p < 0.05. Continuous clinical predictors were scrutinized through ANOVA tests, with those meeting the significance benchmark further subjected to Tukey's HSD post-hoc tests.

Univariate and stepwise multivariate regressions were performed on both the imputed (PMM-based) and non-imputed datasets. This dual approach was chosen to synthesize findings across different statistical models and to address the issue of missing data in the original dataset. To mitigate the potential for overfitting and to select the most relevant covariates for inclusion in the final multivariate model, a parameter boosting approach was employed, utilizing Ridge, LASSO, and Elastic Net regression techniques. Ridge regression adds a penalty equal to the square of the magnitude of coefficients to the loss function, thus shrinking the size of coefficients and helping to reduce model complexity. LASSO regression, on the other hand, adds a penalty equal to the absolute value of the magnitude of coefficients, which can lead to the exclusion of some variables entirely by reducing their coefficients to zero, thereby performing variable selection. Elastic Net regression is a hybrid method that includes both penalties of LASSO and Ridge, allowing for a balance between feature selection and multicollinearity mitigation. The utilization of these regularization techniques assists in identifying the most predictive covariates while also preventing the model from being too closely fitted to the particularities of the training data. The optimal set of covariates is selected based on their performance across these regularization methods, ensuring that the final model incorporates variables that contribute to the robustness and generalizability of the predictions. These covariates were then considered alongside findings from the univariate and stepwise multivariate regression analyses of both the unimputed and PMM-imputed datasets, as well as systematic review findings and correlation analysis results. The combined approach, integrating regularization methods with traditional regression analyses and evidence synthesis, allowed for the formulation of a comprehensive and informed multivariate regression model. Mixed-effect multivariate linear regressions and logistic regressions were then applied to continuous and categorical outcome variables, respectively. Continuous outcome variables were total Y-BOCS (short-term and long-term) and relative Y-BOCS change (baseline vs short term or long term), labelled as “Improvement”. Categorical outcome variables were classified as “Responder”, “Partial Responder”, and “Non-Responder”. 
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