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The content from interventions utilized in the included studies were initially extracted by one author (R.E.). The terms used to describe content in research papers were tabulated and organized according to the three SSCS model’s concepts information and understanding, coping skills, and social support. During this extraction process a new category for communication skills was created, because this theme was central to interventions. An additional “Other” category was used for intervention content that did not fit into previously defined categories. Subsequently the list of intervention content items was condensed by merging terms referring to the same concepts (e.g. positive reinforcement and reinforcing non-gambling behavior) and creating superordinate concepts where appropriate (e.g. “Additional psychoeducation” referring to several forms of psychoeducation other than content directly related to gambling and problem gambling).
The intervention content checklist created was then utilized to record intervention content (present or not) across the various interventions included in the review. A second author (S.C.) independently used the content checklist for over 50% (5/9) of interventions assessed. The initial interrater agreement was 78%. Disagreements were resolved by discussion. Based on these discussions, minor additions were made to the checklist item definitions. Subsequently two amendments on checklist answers were made for interventions reviewed by only one author.
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Each intervention has its own column, which is filled from top to bottom.
Mark each content item (indicated on rows) with “x” if this is present in intervention. If item is not present, leave box blank. Items need to be explicitly reported in intervention description to be marked as present. 
Information and understanding: Providing important knowledge as part of treatment
· Psychoeducation about problem gambling
· Includes information on gambling in general (e.g. probabilities) and/or problem gambling (e.g. consequences of gambling to gambler, motivation for change and recovery process)
· Additional psychoeducation
· Includes information related to supporting CSO well-being (e.g. stress and coping, importance on social support, building and maintaining personal motivation)
· Information on protecting finances
· Includes tips on financial regulation
· Information on available services
· Includes information on available treatment options for CSO and/or gambler, as well as other additional resources (e.g. useful websites, social services, legal counselling services)
· Understanding self
· How CSO understands self in terms of thoughts, feelings, behavior and personal history.
· Represents information gathering (i.e. counsellor learns to understand CSO) but may also serve to deepen self-comprehension and self-compassion
· Compared to psychoeducation/receiving information, requires more effort on behalf of CSO e.g. by counsellor utilizing socratic questioning
· Understanding gambler
· Refers to CSO’s comprehension of gambling individual. May include “functional analysis” of gambler’s behavior
· Represents information gathering and serves to inform how to develop coping strategies (“spill-over effect” to coping skills)
· Compared to psychoeducation/receiving information, requires more effort on behalf of CSO (and gambler) e.g. by utilizing functional analysis
Social support: Providing and improving social support as part of treatment
· Professional provides information and advice
· Refers to professional oversight of treatment (defined as self-directed, information and advice, or therapeutic response)
· Presumes treatment efficacy to relate to e.g. providing information, guiding decision making and helping to overcome ambivalence. May relate to discussing self-help materials (excludes therapeutic response)
· Professional provides therapeutic response
· Refers to professional oversight of treatment (see previous explanation)
· Presumes treatment efficacy to relate at least partially to e.g. therapeutic alliance, non-judgmental and active listening, accurate empathy, CBT or MI. May also include receiving information and advice.
· Building and maintaining social support network
· May include identifying available support, evaluating quality of support, and encouraging socialization
· Peer support
· Includes receiving peer support in face-to-face or online modality, e.g. mutual support group meetings or moderated online forum for CSOs
· Strengthen mutual support within couple’s relationship
· Refers to treatment goal specific to couple’s treatment, where increased mutual comprehension leads to mutual support
· Includes concept of congruence within relationship. Overlaps with coping strategy of shared pleasurable activities (reinforcing non-gambling)
Coping skills: Teaching coping skills as part of treatment
· Reinforcing non-gambling behavior
· Includes organizing non-gambling activity e.g. pleasurable shared activities (behavior substitution) and rewarding gambler for non-gambling activity 
· Preventing relapse by organizing activity incompatible with gambling
· Avoid reinforcing gambling behavior
· Includes letting natural consequences of gambling occur (e.g. avoid lying on behalf of gambler or paying off debts), avoiding enabling (e.g. lending money for gambling, or joining gambler in casino)
· Encourage gambler into treatment
· Explore coping strategies related to gambling
· Evaluate current coping strategies (adaptive / maladaptive), explore alternative strategies.
· May include dealing with conflicting feelings / dilemmas related to different coping strategies 
· This refers to more general approach to teaching coping skills compared to teaching specific ways of reinforcing behavior.
· Problem solving skills
· Teaching problem solving skills
· Dealing with adversities
· What to do in case of e.g. domestic violence or depression
· Self-care
· Encourage self-care and participation in rewarding activity independently
· Self-care can also be defined through attitude towards self (e.g. self-compassion and self-esteem)
· May also include understanding responsibilities and accountability, and how these concepts relate to setting boundaries and self-worth
· Motivational enhancement (to help self and/or gambler)
· Allocates time to motivation enhancement and/or utilizes motivational enhancement techniques, e.g. reflecting on core values, comparing pros and cons, rewarding for goal achievement
· Plan for potential crisis
· How to plan ahead for potential crisis, e.g. related to violence, suicidality, debt
Communication: Teaching communication skills as part of treatment
· Communication skill training
· General communication skills, e.g. positive communication skills, making a request, listening skills
· How to talk about gambling and avoid resistance
· Relates to how CSO can encourage change and treatment entry
· Broaden and deepen communicational patterns within couple
· Skill training specific to couple’s treatment
Other: Other elements to treatment
· Realistic expectations
· Communicating realistic expectations to CSO about treatment outcomes and process of change. 
· May include general description of intervention, but this alone is not enough.
· Goal setting
· Goals set as part of treatment e.g. for psychological functioning of CSO, couples relationship goals or goals related to gambling behavior
· Self-monitoring
· Refers to e.g. self-assessments or keeping a diary as part of treatment. Excludes assessments conducted only for research purposes.
· Review of content
· Intervention protocol allocates time to reviewing intervention content
· Future planning
· Providing guidance for planning for the future, e.g. what to do if gambler does not change behavior
· Problem gambling treatment
· Intervention includes treatment directed towards gambler, e.g. cognitive restructuring. Can be conducted in presence of CSO, or as part of a larger treatment package to which both CSO and gambler are taking part in.
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Studies with quantitative pre- and post-intervention data (with or without control group) were selected for quantitative synthesis (n = 7). 
Commonalities across studies informed decision making of outcome measurement selection and time-point of interest for data collection. The common outcome domains that were measured across studies were symptoms of depression and anxiety, which were also framed as psychological symptoms and distress. ICS subscales were also selected as an outcome measure, because ICS was used in 3 studies. For studies utilizing a control group, the common time-point of data collection was post-treatment.
Effect size estimates for outcomes were calculated for post-treatment differences between treatment and control groups with unbiased Hedge’s g and corresponding 95% confidence intervals (n = 6).
The effect size for within-subjects effect (n = 1) was calculated with the unbiased estimate of the mean difference, where the standardizer is the average of pre- and post-measurement standard deviations. 
All effect size calculations were conducted manually with Excel 2016.
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The formulas used for estimating effect size were as follows:

where


95% confidence intervals for the above effect size estimate were calculated as follows:

where







The effect size for within-subjects effect was calculated with the unbiased estimate of the mean difference as follows:
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The 95% confidence interval for the above effect size estimate was calculated as follows
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The qualitative synthesis of treatment processes included all studies (n=7) that evaluated intervention treatment processes with qualitative methods. This part of the systematic review was approached by systematically extracting the key concepts evident in each study which provided content pertinent to understanding treatment processes. This was approached by extracting second order constructs (i.e. those interpreted by study authors). Terminology used in reports was retained in the data extraction phase.
Subsequently extracted data was categorized according to the elements of the SSCS model, first within studies, and then across studies. An additional category for communication was utilized, and further categories created when the initial categories were insufficient.
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All reports contributing to this synthesis utilized interventions directed towards dyads, where treatment was either given conjointly (CCT, ICT-PG) or separately (Standard treatment, BCT) to both members. Due to study methods, one of the CCT studies (Shi, 2021) and the ICT-PG study (Tremblay et al., 2018) provided treatment both conjointly and separately to dyads. Thus results described pertain to dyad treatment formats, although several themes identified can be understood to also influence the treatment process of interventions directed towards CSOs only. 
Categorizing treatment process descriptions according to the conceptualization proposed in the SSCS model (Orford et al., 2013) lead to the identification of all these themes (information and understanding; support; coping skills; strain) across all seven reports. This highlights the centrality of the SSCS model concepts for understanding treatment processes, regardless of the specific intervention at hand. Additionally, communication was a central theme evident across all reports.
Subsequently brief descriptions of identified themes are provided. This section concurrently provides elaborations to the partial overlap of themes and bidirectional influence between themes.
Information and understanding – CSOs expressed a need to better understand the gamblers behavior, and this was achieved with psychoeducation as well as through open communication. A heightened accurate understanding of the addiction enabled adoption of adaptive coping strategies (e.g. awareness of triggers).  Participants also expressed a general need for better mutual comprehension, which seemed more readily achievable in dyad treatment than in individual treatment. Facilitated communication about personal history (e.g. trauma) and emotions evoked compassion and empathy in addition to mutual comprehension (acknowledgment and appreciation of other). Exploring personal histories, communication patterns, behaviors and emotions with the counsellor/therapist also enhanced self-awareness, and provided a starting point for change (e.g. of maladaptive communication patterns). Furthermore, mutual comprehension was described to enhance the perceived support within the dyad. On the other end, a lack of understanding the addiction was described to potentially lead CSOs to interpret gambling as a spiteful behavior.
Social Support – As put forward by the SSCS model, support entails all types of support. A dyad in treatment may in itself represent mutual support between the members as they co-operate to reach shared goals, support each other and feel empathy for each other. Building mutual support may be a goal of treatment (see interpersonal nature of the problem theme). CSO involvement also enables corroboration of the gamblers experiences and provides an additional perspective to accounts, and may serve to uphold the gamblers treatment adherence. Simultaneously though, having interpersonal problems (e.g. limited communication and comprehension of other, conflicts, lack of trust) or lack of motivation may limit the degree of support initially available within the dyad; in a similar vein, some gamblers reported preferring treatment without the presence of the CSO.
Being in treatment with a counsellor/therapist represents professional support. Efficacious elements of professional support reported include the therapeutic alliance, guided exploration of self and couple, and the benefits of having a neutral person present to facilitate discussions between partners - potentially leading to increased reciprocal acknowledgement, appreciation and support within the relationship. Receiving professional support (individually or as a dyad) may entail psychoeducation, self-exploration and learning coping skills, and exploring social support networks. Peer support included hearing similar stories from others, which may for example, raise awareness of one’s own predicament and alleviate feelings of isolation, shame and guilt. 
Coping skills – Beneficial coping skills included strategies for communication, emotion regulation, problem-solving skills, reinforcing non-gambling, avoiding reinforcement of gambling, self-care, changing maladaptive cognitions and learning to utilize available social support. For example, through treatment a dyad may find pleasure in shared activities (which also contributes to the social support theme). Of note, self-awareness (part of the theme information and understanding) is closely related to self-compassion and self-worth, which have a central role in self-care and being an active agent in one’s own life. On the other end, avoidant coping (termed withdrawal in the SSCS model) may impede treatment efforts to address underlying issues (e.g. feelings of hurt).
Communication – Changing communication patterns to become more open was a common goal in interventions. Reciprocal, honest and open communication about thoughts, feelings and experiences was linked to heightened mutual understanding, empathy and support. Importantly, open and reciprocal communication was proposed to be a key factor in achieving sustained change in relation to gambling and interpersonal problems. On the other hand, a lack of open communication was described to impede treatment efforts (e.g. avoiding difficult subjects) and cause discord within the relationship. For example, disclosure of gambling problems was described as important but potentially difficult task to do in the presence of the CSO.
Strain – Negative emotions and thoughts that were attributed to the gambling or interpersonal problems were classified as strain (e.g. frustration, anxiety, shame, guilt, hopelessness and self-criticism). Addressing strain was often a target of interventions. Increased communication, mutual understanding and support within the relationship were described to relieve strain (e.g. feeling content, heightened self-compassion). There is a reciprocal connection between strain and intervention efforts, where a high level of strain may limit the ability to benefit from interventions and vice versa. As such, this theme is partially linked to cognitive functioning theme. Also, heightened strain may lead to treatment drop-out, as may also the absence of strain (i.e. recovery).
Gambling behavior – This theme is prominent when the gambler is involved in treatment, where abstinence may be a motivator to treatment entry and part of treatment goals. Exploring factors leading to relapse may lead to greater awareness of urges, leading to a better understanding and ability to cope adaptively. Simultaneously findings suggest that relapse may lead to treatment drop-out.
Interpersonal nature of the problem – This theme was most prominent in couple’s treatment, and represents both a hindrance to treatment efforts as well as a central target of treatment. Improved perceived well-being was often attributed to improved communication and mutual comprehension where the couple serves as a natural source of support. On the other end, this theme was expressed in terms of feelings of hurt, frustration, lack of trust, communication difficulties, conflict and isolation, and as such this theme is related to strain experienced. Also unbalanced roles within the relationship was perceived as causing strain. 6 reports contributed to this theme.
Motivation to change - This theme is strongly related to how CSO involvement influences gambler motivation. Findings suggest that the presence and support of the CSO in treatment can maintain the gambler’s treatment adherence, but also that if the gambler’s participation is largely due to CSO proactivity, this can lead to treatment drop-out on behalf of the gambler. The proactivity of the CSO can also be conceptualized as coping, as the SSCS model suggests this type of behavior represents engaged coping. Gambler ambivalence and motivation towards change was also described to influence treatment adherence independently of the CSO. For example, taking the first steps towards making a change may have a significant impact on recovery. Motivation was also discussed in terms of how the therapist can support and enhance participant self-efficacy.
Comorbidity – This theme refers to participants dealing with multiple conditions (e.g. substance use) that complicate the treatment process.
Personal history – This theme refers to addressing past hardships (e.g. childhood trauma and struggles in relationship) as part of the treatment process, which contributes towards gaining a better comprehension of self and other. Addressing personal history is described to help understand present behavior and coming to terms with the past. This theme also includes the exploration of intergenerational trauma and communication patterns, which is a part of CCT. Exploring participants’ narratives may also shed light on their strengths.
Cognitive functioning – This theme refers to the processing styles participants may have which influence what avenues are fruitful in treatment (e.g. ability to address past relationships).
Barriers – This theme refers to life circumstances (e.g. medication, divorce) and resource related factors (e.g. lack of internet access, time requirements for face-to-face participation) that hinder treatment engagement. 
Content and format – This theme is considered a subtheme to support, which highlights the potential benefits and pitfalls to different ways of delivering treatment. For instance, the potential threshold to drop out of online treatment was described to be low, and face-to-face treatment was described to enable interpreting participants’ body language. The benefits of specific content and format is to a degree dependent on personal preferences, such as a preference for couple’s treatment over individual treatment. This theme also refers to specific techniques used which were mentioned in reports (e.g. role play, practicing communication skills, providing peer support). Also, creating a treatment plan was described to elucidate the therapeutic process to come.

