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2. Abstract 43 

Background: Relationship stress affects the mental health of couples and their children. Effective 44 

behavioral interventions aim to reduce stress within the family system and improve mental health. 45 

This study aims to evaluate the effectiveness of the German PAIRwise online intervention on self-46 

reported mental health outcomes and psychobiological stress indicators in families. 47 

Design, Setting and Participants: STAR_T is a cluster randomized controlled trial conducted in 48 

Germany from September 2024 to May 2027. Families with children aged 11-17 experiencing 49 

interparental relationship conflict are enrolled and followed up at 2, 6, and 12 months. A target of 180 50 

individuals (60 family triads) are cluster randomized to either a self-guided or eCoach supported 51 

version of the PAIRwise training. 52 

Interventions: The couple therapy–based online training PAIRwise comprises seven core modules 53 

and seven optional modules, completed over 11 weeks in sessions lasting approximately 30 to 40 54 

minutes. Two versions of the program are delivered to parents. In the self-guided condition, 55 

participants complete the modules fully self-directed. In the eCoach supported condition, participants 56 

receive individualized feedback on module-based reflection tasks, provided by trained and supervised 57 

eCoaches. 58 

Main Outcomes and Measures: The primary outcome is the reduction of mental health burden over 59 

6 months, assessed using the Depression Anxiety Stress Scales for parents and the Strengths and 60 

Difficulties Questionnaire for children. Secondary outcomes include changes in psychobiological 61 

stress indicators (salivary cortisol), couple satisfaction, quality of life, parental conflict frequency, and 62 

couple communication. In addition, spillover effects between parents and children are examined using 63 

psychobiological ecological momentary assessment. Stability of intervention effects over 12 months 64 

are assessed. 65 

Expected outcomes: The findings are expected to (a) determine whether PAIRwise reduces stress and 66 

mental health burden in couples and increases relationship satisfaction, as assessed using self-report 67 

and cortisol measures; (b) examine whether the intervention has spillover effects on children’s stress 68 

and mental health; and (c) evaluate the incremental effects of eCoach support on intervention 69 

adherence and effectiveness.  70 
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3. Data sharing statement and Open Science 71 

Trial registration. This study was registered in the German Clinical Trials Register 72 

(https://drks.de/search/en/trial/DRKS00036615), trial registry number DRKS00036615, on April 17, 73 

2025. 74 

Data sharing. Anonymous data and statistical analysis code will be made available upon reasonable 75 

request after publication of the main results. Requests for data will be reviewed by the study 76 

investigators and shared under a formal data use agreement. Data can be requested by contacting the 77 

corresponding author. Interested participants will be added to a mailing list and notified of the 78 

published results once the study’s main analysis is completed. Access to the PAIRwise intervention 79 

materials (e.g., module content) can be granted to researchers and practitioners upon reasonable 80 

request. The current version of the PAIRwise intervention will be available until the end of 2026. 81 

Since the materials are being refined and prepared for broader dissemination, future access will 82 

depend on approval by the researchers as well as the availability of the final versions.  83 

Funding. The trial was funded by an internal grant of the Heidelberg University, Field of Focus 4, 84 

Self-Regulation and Regulation (ExU 4.19). The funders had no role in study design, data collection 85 

and analysis, decision to publish, or preparation of the manuscript. All authors declare no conflicts of 86 

interest. 87 

Roles and responsibilities. Steering committee: Johannes Stauder, Martin Bujard, Beate Ditzen and 88 

Katajun Lindenberg. Project coordination: Celine Schnellbacher, Levin Friedemann, Ingmar Rapp and 89 

Felicitas Baumann. Intervention delivery: Andrea Mayer and Felicitas Baumann.  90 

  91 
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4. Text 92 

Background and Rationale 93 

Stress and mental health problems are highly prevalent across the lifespan and constitute a 94 

major public health burden. Although stress is a universal response to environmental demands, chronic 95 

or poorly regulated stress is a well-established risk factor for depression, anxiety, sleep disturbances, 96 

cardiovascular disease, and impaired daily functioning (Lupien et al., 2009). Importantly, stress is not 97 

only a correlate but also a key mechanism underlying the development and maintenance of many 98 

mental health conditions. Across 131 countries, 30% of individuals report experiencing daily stress 99 

(Smith & Wesselbaum, 2025). Mental health conditions are similarly widespread: more than one 100 

billion people worldwide are currently living with a mental disorder, accounting for approximately one 101 

in six years lived with disability (WHO, 2025). Among children, adolescents, and young adults, an 102 

estimated 293 million individuals aged five to 24 years were affected by at least one diagnosable 103 

mental disorder in 2019 (Kieling et al., 2024). Beyond individual suffering, these conditions are 104 

associated with substantial societal costs, including poorer educational and occupational outcomes, 105 

increased health-care utilization, disability, and economic losses. In many OECD and EU countries, 106 

these costs exceed 4% of gross domestic product (OECD, 2021; WHO, 2022). 107 

Intimate Relationships as Buffers of Stress and Mental Health Conditions 108 

Given the substantial burden that mental health conditions place on individuals and society, 109 

identifying protective factors is essential. Stable attachment bonds and high-quality relationships 110 

represent a key resource for maintaining well-being and mental health across the lifespan (Dagan et 111 

al., 2018; Mikulincer & Shaver, 2007; Zhang et al., 2022). Higher relationship satisfaction is 112 

associated with better mental and physical health, including improved recovery from disease and 113 

increased longevity (Robles et al., 2014), with effects operating both at individual and dyadic levels 114 

(Stauder et al., 2019).  115 

At the psychological level, close relationships promote emotion regulation, perceived support, 116 

and a sense of safety, thereby buffering stress and reducing vulnerability to mental health conditions 117 

(Eisenberger et al., 2003; Gross, 1998; Reis et al., 2004; Taylor, 2006). Perceived partner 118 

responsiveness and emotional security are central mechanisms linking relationship quality to well-119 
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being (Reis et al., 2004). These effects operate through reduced stress appraisal and enhanced 120 

regulatory capacity, ultimately lowering the risk for internalizing symptoms (Hostinar et al., 2014; 121 

Slatcher & Selcuk, 2017).  122 

At the neurobiological level, supportive relationships are associated with attenuated stress 123 

responses and improved immune functioning (Ditzen & Heinrichs, 2014). The perception of safety 124 

within close relationships promotes adaptive neuroendocrine and immune profiles beyond the effects 125 

of received social support (Ditzen et al., 2023; Eckstein et al., 2019). Neuroimaging further suggests 126 

that positive partner interactions activate neural systems involved in salience processing and emotional 127 

reward, highlighting the biological basis of relationship-related safety (Eckstein et al., 2023). 128 

Conversely, relationship conflict can trigger stress-related physiological responses, including 129 

alterations in metabolic, endocrine, and immune functioning, thereby increasing long-term disease risk 130 

(Kiecolt-Glaser & Wilson, 2017). Collectively, this evidence highlights close relationships as a key 131 

protective factor for psychological and physical health. However, these benefits critically depend on 132 

relationship quality. 133 

Intimate Relationships as Amplifiers of Stress and Mental Health Conditions 134 

Relationship discord and instability are associated with reduced well-being and impaired 135 

mental health, reflected in elevated stress, psychological maladjustment, mood disorders, and anxiety 136 

(Landolt et al., 2023; Salinger et al., 2021; Sbarra, 2006; Whisman, 2013). Periods of conflict and 137 

uncertainty are typically characterized by diminished perceived safety, a core component of 138 

psychological functioning in close relationships (Mikulincer & Shaver, 2007). From an attachment 139 

perspective, relationship instability can activate threat-related processes, leading to heightened 140 

vigilance, emotional dysregulation, and increased distress (Kouri et al., 2024; Mosannenzadeh et al., 141 

2024; Peters et al., 2019; Şenkal Ertürk et al., 2025). In more severe cases, individuals may experience 142 

fear within their own relationships, particularly when conflict is chronic, escalatory, or perceived as 143 

uncontrollable, thereby further exacerbating stress and undermining mental health. 144 

Spillover Effects of Interparental Relationship Problems on Children’s Mental Health 145 

Moreover, these adverse effects extend to the broader family context. The interdependence of 146 

family relationships is captured by family systems theory (Bowen, 1978), which conceptualizes the 147 
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family as an interconnected system of interrelated subsystems. Within this framework, difficulties in 148 

the interparental relationship can spill over into the parent–child dyad, thereby shaping children’s 149 

mental health and development (Erel & Burman, 1995). Accordingly, conflict, hostility, and stress in 150 

the interparental relationship may undermine emotional availability and impair parenting, particularly 151 

in the absence of effective coping or recovery processes.  152 

Interparental conflict and reduced emotional security have been linked to heightened stress, 153 

impaired well-being, long-term internalizing and externalizing problems, and dysregulated 154 

physiological responses in children, including alterations in cortisol activity (Davies et al., 2007; 155 

Harold & Sellers, 2018; Neff & Karney, 2007; Randall & Bodenmann, 2017). In addition, impaired 156 

relationship satisfaction is associated with an increased risk of separation (Debrot et al., 2018; Guven 157 

et al., 2010; Linville et al., 2010), which may place additional strain on children. In summary, 158 

supportive and responsive partnerships foster resilience, whereas conflictual or unstable relationships 159 

amplify stress and contribute to psychological distress within the whole family system. 160 

Pathogenic Processes of Interparental Conflict and Opportunities for Intervention 161 

In the context of chronic conflict and discord, many couples struggle to evaluate the resources 162 

and vulnerabilities of their relationship. Ineffective communication increases the risk of further 163 

escalation, placing a considerable burden on both partners and potentially on children. A growing 164 

body of research demonstrates that behavioral, web-based couple interventions can effectively 165 

improve communication, interaction patterns, and relationship quality. For example, randomized 166 

controlled trials of the online OurRelationship program have shown significant improvements in 167 

relationship satisfaction, communication, and individual well-being (Doss et al., 2016; Le et al., 2023). 168 

Similar effects have been reported for other self-guided online interventions, such as PaarBalance, 169 

which also yielded substantial gains in relationship satisfaction (Keller et al., 2021). Consistent with 170 

the outlined findings, interventions have been shown to improve couple communication skills while 171 

reducing stress levels (Ditzen et al., 2011). 172 

A recent systematic review indicates that online programs can enhance communication, 173 

emotional interaction and relationship satisfaction with medium effect sizes (Kernová et al., 2025). 174 

These improvements may extend to the broader family system beyond interparental outcomes. For 175 
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instance, an online relationship intervention for distressed couples has been shown to reduce 176 

coparenting conflict and improve child adjustment, supporting spillover mechanisms from the 177 

interparental relationship to child outcomes (Doss et al., 2020).  178 

The present paper outlines the research protocol of the STAR_T project, which builds on these 179 

considerations by evaluating the effects of the PAIRwise online training on family health and well-180 

being. 181 

The STAR_T Project 182 

STAR_T is an interdisciplinary family research project at the intersection of psychology and 183 

sociology. The psychological subproject focuses on the effectiveness of the PAIRwise intervention. 184 

Specifically, it examines whether and how participation reduces stress, alleviates mental health 185 

burden, and improves relationship satisfaction in couples; to what extent eCoach support enhances 186 

intervention effects relative to its costs; and whether the intervention has spillover effects on children’s 187 

mental health, well-being, and stress. 188 

The sociological subproject investigates how couples with conflicts who actively seek support 189 

and participate in the STAR_T intervention study differ from couples in the general population, both 190 

with and without adjusting for relationship quality, and how the partners’ relationship satisfaction and 191 

well-being develop over time in both groups, controlling for selection into the intervention. To address 192 

these questions, the project combines data from the STAR_T intervention study with data from the 193 

representative German Family Demography Panel Study (Schneider et al., 2021).  194 

This paper specifically describes the methodology of the psychological subproject, focusing 195 

on the evaluation of the PAIRwise intervention. 196 

Objectives 197 

The STAR_T intervention study was designed to evaluate the effectiveness of the couple 198 

therapy-based PAIRwise program in reducing stress and mental health burden and in improving 199 

relationship satisfaction in (1) participating couples and (2) children living in the same household who 200 

are exposed to parental conflict. Furthermore, the study aims to (3) assess the incremental effects of 201 

eCoach support on primary and secondary outcomes and intervention adherence, and (4) evaluate the 202 

associated costs and benefits of the eCoach-enhanced version. 203 
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Methods 204 

Trial Design  205 

STAR_T is a two-arm randomized superiority trial conducted online with family triads across 206 

all federal states of Germany. The trial compares the couple therapy-based PAIRwise program in its 207 

fully self-directed version (self-guided PAIRwise) as compared to its guided version (eCoach 208 

supported PAIRwise). The study was approved by the Ethics Committee of Heidelberg University on 209 

March 16, 2025 (Ref.: Saul 2025 1/1). The trial was conducted in accordance with the Declaration of 210 

Helsinki and EU data-protection regulations. Informed consent from parents and adolescents were 211 

obtained online prior to participation. The study was registered in the German Clinical Trials Register 212 

(DRKS00036615). Important protocol modifications will be documented and communicated to the 213 

responsible ethics committee and updated in the trial registry.  214 

The planned trial design can be found in Figure 1. 215 

 216 

Figure 1 217 

Study design and process flow chart 218 

 219 
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Participants and Setting 220 

Participants are couples experiencing relationship conflict and their children aged 11–17 years, 221 

recruited via self-referral. Inclusion of parents is not contingent on meeting diagnostic criteria for a 222 

mental health disorder according to ICD or DSM. Recruitment took place from April 2025 to April 223 

2026 through couple and family counseling centers, social media, the study website, and psychological 224 

practices. Follow-up assessments are planned until May 2027. Participation in the effectiveness study 225 

(i.e., data collection) was voluntary and incentivized (€140 for parents and €50 for children).  226 

Inclusion criteria for parents are German language proficiency, age ≥18 years, currently in a 227 

(conflictual) intimate relationship, having at least one child aged 11–17 years living in the same 228 

household, and access to a smartphone with internet connectivity. Inclusion criteria for children are 229 

German language proficiency, age 11–17 years, and access to a smartphone with internet connectivity. 230 

The intervention is delivered online via the e-mental-health platform eSano (University of 231 

Ulm) and is browser-based. eCoach support is provided within the platform. Self-report assessments 232 

(baseline and 2-, 6-, and 12-month follow-ups) are conducted using the smartphone-based application 233 

m-Path (m-Path Software B.V.; Leuven, Belgium). The intervention was developed without patient or 234 

public involvement. Additional psychobiological ecological momentary assessments (EMA) are 235 

conducted at baseline and at the 2- and 6-month follow-ups over one weekend each (12 sampling time 236 

points; 6 per day).  237 

Saliva sampling kits are sent to families by mail. Used samples are stored in participants’ 238 

refrigerators until end of the assessment weekend. Samples are then returned to the laboratory by mail 239 

and stored in an ultra-low-temperature freezer until analysis. 240 

Procedure 241 

Parents express interest in the study via an online screening questionnaire administered 242 

through LimeSurvey (LimeSurvey GmbH, Hamburg), which also assesses eligibility criteria. Within 243 

this form, families indicate whether one or both parents will participate. Accordingly, one or two email 244 

addresses are provided, and the study team receives an automated notification. 245 

Family members subsequently receive an enrollment email containing the informed consent 246 

form and individual study codes (e.g., 001-1), which are sent separately to each participating parent. 247 
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Participants will be informed about the collection and storage of questionnaire and biological data 248 

within the present study. Any future ancillary analyses or secondary use of participant data or 249 

biological specimens beyond the scope of the current protocol would require additional ethical 250 

approval and, where necessary, additional participant consent. Email addresses are stored for 251 

allocation purposes, and postal addresses are collected subsequently to enable the mailing of study 252 

materials. 253 

After enrollment, participants receive instructions for installing the m-Path application on their 254 

smartphone. Once the app is linked to the study, participants are automatically enrolled in the baseline 255 

assessment, which takes approximately 30 minutes. 256 

Following baseline, participants schedule a two-day weekend assessment period during which 257 

ecological momentary assessment (EMA) and salivary cortisol sampling are conducted. On each day, 258 

participants receive six prompts via m-Path: upon awakening, 30 and 45 minutes thereafter, and at 259 

150, 360, and 750 minutes post-awakening (see Table S1 for an exemplary sampling schedule). Each 260 

EMA takes approximately 10 minutes. At each prompt, participants provide a saliva sample using pre-261 

supplied collection tubes. All materials are returned to the study team by mail after completion of the 262 

weekend. 263 

After the baseline EMA weekend, parents begin the PAIRwise intervention. Login credentials 264 

are provided via email. The program consists of seven core modules completed sequentially 265 

(completion of one module per week is recommended). In addition, seven optional modules are 266 

available. Two of these can be accessed immediately after completing the first module. The remaining 267 

optional modules are unlocked once participants have completed at least the first five core modules, 268 

after which they receive a prompt inviting them to select additional modules. Parents then choose four 269 

out of the seven optional modules based on their individual preferences. Completion of each module 270 

takes approximately 30 to 40 minutes.  271 

Two and six months after baseline, participants complete additional EMA and saliva sampling 272 

periods following the same protocol (six prompts per day). Twelve months after baseline, participants 273 

complete a final self-report questionnaire via the m-Path app (approximately 20 minutes). Completion 274 

of this assessment marks the end of study participation. 275 
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Participant retention and completion of follow-up assessments will be promoted through 276 

regular reminders, flexible online participation, and low-threshold access to study materials and 277 

questionnaires. Participants will receive automated or personal reminders for upcoming assessments 278 

and intervention modules throughout the study period. The online format is intended to reduce barriers 279 

to participation and facilitate continued study involvement across follow-up assessments. Reasons for 280 

discontinuation, if voluntarily provided, will also be documented. 281 

All electronic data will be stored on secure institutional servers in accordance with applicable 282 

data protection regulations and institutional policies. Personal identifying information will be stored 283 

separately from study data. Only authorized members of the research team will have access to the final 284 

dataset. Data will be retained and archived according to institutional and legal requirements. 285 

Data Monitoring  286 

No formal Data Monitoring Committee (DMC) has been established due to the low-risk nature 287 

of the behavioral online intervention and the absence of investigational medicinal products. Study 288 

oversight, monitoring of trial conduct, data quality, and participant safety will be performed by the 289 

steering committee and the coordinating research team throughout the trial. Monitoring activities 290 

include regular review of recruitment progress, data completeness, adherence to study procedures, and 291 

documentation of adverse events or protocol deviations. Decisions regarding potential modification or 292 

termination of the trial will be made by the principal investigators in consultation with the responsible 293 

ethics committee if necessary. 294 

Randomization and Masking 295 

Following online informed consent, families are cluster-randomized at the family level in a 1:1 296 

ratio using a computer-generated allocation sequence implemented in R (R Core Team, 2024). The 297 

allocation sequence was generated prior to data collection and stored electronically. A randomization 298 

list of family identification codes (001-100) was created, with each family code pre-assigned to one of 299 

the two study conditions. For each family code, three individual identification codes (e.g., 001-1, 001-300 

2, 001-3) were generated to allow assignment of multiple family members while retaining the same 301 

study condition within each family. Due to the organizational structure of the study, designated study 302 

personnel responsible for participant allocation will have access to the randomization sequence at the 303 
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time of assignment. However, allocation will be based on a predefined computerized randomization 304 

procedure to minimize allocation bias. 305 

As families enroll in the study, they are assigned the next available family identification code 306 

from the pre-randomized list in sequential order. This procedure ensures allocation according to the 307 

predefined randomization sequence while maintaining equal group sizes across conditions. 308 

Investigators have no personal contact with families prior to randomization, and allocation is 309 

concealed until assignment. Due to the nature of the intervention, participants cannot be blinded to 310 

their assigned condition; however, they are not explicitly informed about the alternative intervention 311 

condition. 312 

Intervention 313 

The PAIRwise intervention is a couple therapy-based, browser-delivered online program 314 

designed to support couples experiencing relationship distress and their families. It was developed as 315 

part of a larger, recently completed nationwide project funded by the German Federal Ministry of 316 

Family Affairs (https://www.stark-familie.info/de/).  317 

After a short technical introduction, the intervention consists of seven sequential core modules 318 

targeting fundamental relationship skills as well as seven optional modules that can be selected based 319 

on individual needs (see Table 1 for details). The modules combine psychoeducation, interactive 320 

exercises, videos, and guided reflection tasks. The intervention can be completed individually only, 321 

with each partner using a private account. Each module takes about 40 minutes to complete. Users are 322 

encouraged to complete one module per week; however, they may adapt the pacing to their individual 323 

needs. Texts, video examples, and interactive tasks are used to facilitate self-reflection, to convey 324 

communication skills, and to gather strategies for coping with intense emotions and problems. In 325 

addition, information about counseling and support services is provided.  326 

eCoaches (clinical psychologists who work under supervision from psychotherapists) interact 327 

with users through regular, semi-structured personalized feedback following each module directly 328 

within the online platform; Participants in the eCoach condition have the possibility to ask questions 329 

and seek help at any time throughout the intervention.  330 
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The PAIRwise intervention is primarily grounded in cognitive-behavioral couple therapy 331 

approaches, including communication and problem-solving training, cognitive-emotional regulation, 332 

and dyadic coping. It further integrates elements of dialectical behavior therapy to support emotion 333 

regulation in high-conflict situations. Systemic perspectives are incorporated by addressing 334 

interdependencies within the family system, including spillover effects on children. 335 

Two versions of the PAIRwise program are implemented: a self-guided condition and an 336 

eCoach supported condition. In the self-guided condition, participants completed the program 337 

autonomously without contact with the study team regarding module contents. Progression to the next 338 

module is available immediately after completing a module. In the eCoach supported condition, 339 

participants received individualized feedback on their reflections after each module and proceed to the 340 

next module only after receiving this feedback. Participants in both conditions receive standardized 341 

reminders with biweekly frequency to support adherence, irrespective of their progress.  342 

 343 

Table 1 344 

PAIRwise modules and contents 345 

Core Modules 

Module Content 

1. Crisis—what now? First steps in dealing with a relationship crisis 

2. What does my child need? The child`s needs during relationship crisis 

3. What do I need, what do we need? Self-care and relationship care 

4. Managing emotions in relationships Recognizing and regulating emotions 

5. Communication in relationships Effective communication in a relationship 

6. Solving problems Joint problem-solving and constructive conflict management 

7. What comes next? Next steps and additional resources 

Optional Modules 

Module Content 

1. Managing conflict escalation1 The time-out technique for managing heated arguments 

2. Infidelity and affairs Addressing infidelity and managing extramarital affairs 

3. Stay or leave? Reflecting on ambivalence and deal-breakers 

4. Relationship crises in LGBTQIA+ families Specific issues for LGBTQIA+ families 

5. Sexuality and intimate relationships1 Sexuality and relationship crises 

6. Stress as a relationship challenge Managing daily stress and dyadic coping 

7. Stepfamilies and blended families Specific issues for step and blended families 

Note. 1 These modules are available after completion of the first core module (“Crisis—what now?”) 346 

 347 

Primary and Secondary Outcomes  348 
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Self-report data. Self-report data are collected at baseline, 2-, 6-, and 12-month follow-up 349 

assessments. Primary and secondary outcomes are described below. 350 

Primary outcomes. The primary outcome of the STAR_T psychology phase is change in self-351 

reported mental health burden from baseline to 6-month follow-up. Parental mental health is assessed 352 

using the Depression Anxiety Stress Scales. Child mental health is assessed using the Strengths and 353 

Difficulties Questionnaire. These measures are administered at baseline, 2-, 6-, and 12-month follow-354 

ups.  355 

Strengths and Difficulties Questionnaire (SDQ). The Strengths and Difficulties Questionnaire 356 

(Goodman, 1997; Woerner et al., 2004) comprises five subscales: Emotional Problems (EP), Conduct 357 

Problems (VA), Hyperactivity/Attention Problems (HYP), Peers Problems (PG), and Prosocial 358 

Behavior (PRO). Each scale consists of 5 items. Response options range from 0 (“not true”) to 2 359 

(“certainly true”). The scores of EP (e.g., “I worry a lot”) and PG (e.g., “I would rather be alone than 360 

with people of my age.”) can be used to form an “internalizing scale” (INT); VA (e.g., “I take things 361 

that are not mine (from home, school or elsewhere)”) and HYP (e.g., “I am restless. I cannot stay still 362 

for long.”) scores can be used to form an “externalization scale” (EXT). The German self-report 363 

version of the SDQ has demonstrated good psychometric properties, including satisfactory validity, 364 

reliability, and convergence with established measures of child psychopathology in adolescent samples  365 

(Becker et al., 2004; Klasen et al., 2000). The SDQ sum score as well as the internalizing and 366 

externalizing subscales serve as the primary outcomes of this study. Internal consistency will be 367 

evaluated in the present sample. 368 

Depression Anxiety Stress Scale (DASS). The 21-item short-version of the German Depression 369 

Anxiety Stress Scales (Nilges & Essau, 2015) assesses symptoms of depression (e.g., “I couldn’t seem 370 

to experience any positive feeling at all.”), anxiety (e.g., “I felt I was close to panic.”) and levels of 371 

stress (e.g., “I found it difficult to relax.”) each with 7 items. Response options range from 0 (“did not 372 

apply to me at all”) to 3 (“applied to me very much or most of the time”). All items are unidirectional, 373 

and subscale scores are calculated by summing item responses. Cut-off scores for the three subscales 374 

have been proposed (depression = 10, anxiety = 6, stress = 10). For the present study, both the global 375 

DASS score and the three subscale scores will be used as indicators of mental health burden in 376 
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primary outcome analyses. The German version of the DASS-21 has demonstrated good psychometric 377 

properties, including satisfactory validity as well as good internal consistency, with Cronbach’s α of 378 

.88 for depression, .76 for anxiety, and .86 for stress (Nilges & Essau, 2015).  379 

Secondary outcomes. Secondary outcomes include changes in psychobiological indicators of 380 

stress (salivary cortisol), couple satisfaction, quality of life, parental conflict frequency, and spillover 381 

effects between parents and children (assessed via psychobiological ecological momentary 382 

assessment) from baseline to 2-, 6-, and 12-month follow-ups. 383 

Couple Satisfaction Index (CSI). Relationship satisfaction is assessed using the 8-item version 384 

of the Couples Satisfaction Index (CSI; Funk & Rogge, 2007). The CSI-8 measures global relationship 385 

satisfaction across multiple domains, including perceived relationship strength (e.g., “Our relationship 386 

is strong”), emotional closeness (e.g., “I have a warm and comfortable relationship with my partner”), 387 

and overall satisfaction (e.g., “In general, how satisfied are you with your relationship?”). In addition, 388 

global evaluative items assess overall happiness in the relationship as well as semantic differentials 389 

(e.g., “bad–good”, “miserable–enjoyable”). Items are rated on Likert-type scales ranging from 0 to 5 390 

or 0 to 6, depending on the item. Total scores are calculated according to the manual, with higher 391 

scores indicating greater relationship satisfaction. Scores can range from 0 to 41, with values below 392 

27.5 suggesting notable relationship dissatisfaction. The CSI-8 has demonstrated high reliability and 393 

validity in prior research and provides a precise and efficient assessment of relationship satisfaction 394 

(Funk & Rogge, 2007). The total CSI-8 score will be used as secondary outcome. 395 

World Health Organization Well-Being Index (WHO-5). Subjective well-being of the child is 396 

assessed using the 5-item World Health Organization Well-Being Index (WHO-5; Topp et al., 2015). 397 

The WHO-5 measures positive well-being over the past two weeks, including positive mood (e.g., “I 398 

have felt cheerful and in good spirits”), relaxation (e.g., “I have felt calm and relaxed”), vitality (e.g., 399 

“I have felt active and vigorous”), restfulness (e.g., “I woke up feeling fresh and rested”), and interest 400 

in daily life (e.g., “My daily life has been filled with things that interest me”). Items are rated on a 6-401 

point Likert scale ranging from 0 (“at no time”) to 5 (“all of the time”). A total raw score is calculated 402 

by summing all items (range: 0–25), with higher scores indicating greater well-being. For 403 

interpretation, the raw score can be multiplied by 4 to yield a percentage scale ranging from 0 to 100. 404 
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The WHO-5 demonstrated good internal consistency, with a Cronbach’s α typically ranging between 405 

.80 and .90 (Topp et al., 2015). 406 

Life Satisfaction Scale. Global life satisfaction in parents is assessed using a single-item 407 

measure as widely used in large-scale surveys. Participants are asked: “All things considered, how 408 

satisfied are you with your life nowadays?”. Responses are provided on an 11-point scale ranging from 409 

0 (“not at all satisfied”) to 10 (“completely satisfied”). Higher scores indicate greater life satisfaction. 410 

Single-item measures of life satisfaction have been shown to demonstrate adequate reliability and 411 

validity in previous research (Lucas & Donnellan, 2012).  412 

Relationship frequencies. Relationship dynamics are assessed using six items from the FReDA 413 

partnership frequency scale (Schneider et al., 2021), capturing the frequency of specific interaction 414 

behaviors within the couple. The items assess both positive (e.g., “How often do you tell your partner 415 

what you are thinking?”, “How often does your partner show appreciation?”, “How often do you share 416 

secrets and private feelings with your partner?”) and negative interaction patterns (e.g., “How often 417 

are you and your partner annoyed or angry with each other?”, “How often do you and your partner 418 

disagree and quarrel?”), as well as perceived partner recognition (e.g., “How often does your partner 419 

express recognition for what you have done?”). Responses are given on a 5-point Likert scale ranging 420 

from 1 (“never”) to 5 (“very frequently”). Higher scores indicate a higher frequency of the respective 421 

behaviors. Depending on the analytic approach, items can be examined individually or aggregated to 422 

reflect overall positive and negative interaction patterns within the relationship. For our secondary 423 

outcome analyses, we aim to analyze aggregated negative versus positive interaction subscales. 424 

The assessment schedule for the baseline, 2-, 6-, and 12-month follow-up assessments is 425 

presented in Table 2. 426 

Table 2 427 

Schedule of procedures and assessments of self-report data 428 

Procedure / Variable 

  Baseline 2 Months 6 Months 12 Months 

 Enrollment Parent Child Parent Child Parent Child Parent Child 

Eligibility screening   x         

Informed consent    x         

Enrollment E-Mail  x         
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Procedure / Variable 

  Baseline 2 Months 6 Months 12 Months 

 Enrollment Parent Child Parent Child Parent Child Parent Child 

Demographics           

Age   x x       

Sex   x x       

Employment status    x x*       

Finances   x        

Migration status   x        

Number of children   x        

Type of school and grade    x       

Average grade    x       

Highest educational degree   x x*       

Cohabitation   x        

Living conditions     x        

Sexual orientation   x        

Psychological well-being           

Global life satisfaction   x x x x x x x x 

WHO-5a    x  x  x  x 

Self-esteem   x x x x x x x x 

Social integration    x      x 

Mental health outcomes           

DASSb   x  x  x  x  

SDQc    x  x  x  x 

Relationship questions           

Relationship duration   x        

Marriage status and duration   x        

Relationship status updates     x  x  x  

CSI-8d   x  x  x  x  

Frequencies of interactions   x  x  x  x  

Conflict behavior of parents   x x x x x x x x 

Areas of conflict   x  x  x  x  

Separation-related thoughts   x  x  x  x  

Parent-child-interaction           

Parenting   x x x x x x x x 

Emotional insecurity†
     x  x  x  x 

NRIe,†    x  x  x  x 

Time spent together†    x  x  x  x 

Personality           

BIG Five Personality Scale     x      

PID5BF+Mf      x     
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Procedure / Variable 

  Baseline 2 Months 6 Months 12 Months 

 Enrollment Parent Child Parent Child Parent Child Parent Child 

Health related questions           

BMI   x        

Contraceptives   x        

Climacteric period   x  x  x  x  

Last menstruation   x  x  x  x  

Pregnancy / breast feeding   x  x  x  x  

CSSIg    x  x  x  x 

Addictive behaviors    x  x  x  x 

Additional questions           

Way of enrollment   x        

Concomitant care         x  

Family-related values   x        

Division of Labor    x        

Internet usage time   x        

Note. *Employment information and highest educational degree was only assessed from children indicating to not attend school (anymore); †Children’s 429 
perspective on these scales were asked separately for each parent; aWorld Health Organization Well-Being Index; bDepression Anxiety Stress Scales; cStrength 430 
and Difficulties Questionnaire; dCouple Satisfaction Index, eNetwork of relationship inventory; fPersonality Inventory for DSM-5 and ICD-11 – Modified Short 431 
Form (PID5BF+ M); gChildren’s Somatic Symptoms Inventory. 432 

 433 

Ecological momentary assessment (EMA) data. EMA data and salivary cortisol are 434 

collected at baseline, 2-, and 6-month follow-ups. During each assessment weekend, similar outcomes 435 

are collected, as described below. 436 

Interparental couple climate. Perceived couple climate is assessed using five items capturing 437 

the quality of the relationship since the previous assessment. Participants rate the atmosphere between 438 

partners on five bipolar dimensions (relaxed–tense, friendly–hostile, harmonious–conflictual, close–439 

distant, stable–fragile) using visual analog scales (VAS; 0–100). Higher values indicate a more 440 

positive couple climate (e.g., more friendly, close). Items can be analyzed individually or aggregated 441 

into a composite index. 442 

Family climate. Perceived family climate is assessed using five items capturing the quality of 443 

family interactions since the previous assessment. Participants rate family climate on five bipolar 444 

dimensions (conflictual–harmonious, reserved–heartfelt, tense–relaxed, distant–close, cold–warm) 445 

using VAS (0–100). Higher values indicate a more positive family climate (e.g., more harmonious, 446 

warm). Items can be analyzed individually or aggregated into an overall index. 447 
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Given the lack of established EMA scales specifically targeting daily family climate in high-448 

conflict contexts, both climate scales were designed within the study team. Thus, psychometric 449 

properties (e.g., reliability and factor structure) will be evaluated prior to hypothesis testing. 450 

Parent EMA. In parents, EMA captures momentary affective states, daily stress experiences, 451 

interparental communication, and family interactions. Momentary mood is assessed using a global 452 

mood rating (−100 to +100) and multiple bipolar items (e.g., exhausted–energetic, stressed–relaxed, 453 

unfocused–focused, annoyed–good-humored, unmotivated–motivated, dissatisfied–satisfied, anxious–454 

fearless, nervous–calm, unhappy–happy), rated on VAS (0–100). Daily stress exposure is assessed by 455 

recording the occurrence, timing, description, and perceived intensity (0–100) of stressful events. 456 

Interaction behaviors (e.g., expressing one’s perspective, communicating needs, active listening, 457 

emotion expression), which represent a core target of the intervention, are assessed using VAS (0–458 

100). Participants additionally report time spent with their partner and family members. 459 

Child EMA. In children, EMA assesses momentary mood using a global, smiley-based VAS 460 

(0–100) and parallel bipolar items (e.g., stressed–relaxed, unhappy–happy) in line with adult mood 461 

ratings. Children further report on family interactions, including perceived family climate, perceived 462 

interparental climate, and occurrence of conflicts (observed between parents and involving the child). 463 

Time spent with family members and perceived typicality of the day are also recorded. 464 

Salivary cortisol. Salivary cortisol is collected concurrently with each EMA prompt to capture 465 

momentary psychobiological stress responses and diurnal patterns. Samples are obtained multiple 466 

times per day using standardized collection procedures aligned with the EMA protocol. 467 

Behavioral and sleep questions. To account for variability in salivary cortisol levels, 468 

participants report relevant behaviors since the last assessment (e.g., food and beverage intake, 469 

smoking, physical activity). In addition, sleep-related variables are assessed, including sleep duration, 470 

sleep quality, and time since awakening. 471 

The psychobiological EMA assessment schedule at baseline, 2- and 6-month follow-ups is 472 

presented in Table 3. 473 
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Table 3 474 

Schedule of procedures and assessments of EMA data 475 

Construct / Variable 

 Baseline 2 Months 6 Months 

 Parent Child Parent Child Parent Child 

 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Cortisol-relevant questions                                       

Behavior questions (e.g., brushed teeth, drank, ate, caffeine, 

alcohol, pills, nicotine, THC, sport/activity) 

 x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Last menstruation    x      x      x      x      x      x      

Sleep-related questions (e.g., time since awakening, sleeping 

duration, sleeping quality, discomfort, troubles sleeping) 

 x      x      x      x      x      x      

Typical day (stressful event)       x      x      x      x      x      x 

Mood                                      

Overall mood  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Mood word pairs  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Partnership questions                                      

Climate within the parent couple  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Overall happiness with partnership (CSI-8a adapted)       x            x            x       

Time with partner        x            x            x       

Couple interaction       x            x            x       

Family questions                                      

Climate within the family  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Well-being                                      

Global life satisfaction       x      x      x      x      x      x 

WHO-5b (EMA adapted)  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Conflict-related questions                                      

Witnessed conflict             x            x            x 

Experienced conflict             x            x            x 

Note. Sampling protocol and used items are identical within both weekend days. aCouple Satisfaction Index; bWorld Health Organization Well-Being Index. 476 
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Harms and concomitant care 477 

Potential harms are defined as unintended negative changes in the primary outcome, 478 

operationalized using the Reliable Change Index (RCI). Reliable deterioration is defined as an 479 

RCI ≤ −1.96 from baseline to the 6-month follow-up. In addition, harms (e.g., escalation of conflict, 480 

emotional distress), unintended events (e.g., relationship dissolution), and any concomitant care 481 

received during the trial are assessed and will be reported.  482 

Criteria for discontinuing or modifying the intervention were not a priori specified. Potential 483 

harms occurring during the trial will be discussed in the steering committee meetings. Given the low-484 

risk nature of the present behavioral online intervention, no specific ancillary or post-trial care is 485 

planned. Participants may discontinue participation at any time without disadvantage. In cases of 486 

severe psychological distress or indication of acute risk, participants will be advised to seek 487 

appropriate professional support services.  488 

Sample Size 489 

A priori sample size calculations were conducted assuming a medium between-group effect 490 

size (d = 0.50), a two-sided significance level of α = .05, and 80% statistical power. Given the 491 

clustered data structure (family triads), with an average cluster size of 3 and an intraclass correlation 492 

coefficient (ICC) of 0.30, the required sample size was adjusted using a design effect. Based on these 493 

assumptions, a total sample of 204 individuals (approximately 68 families; 34 families per condition) 494 

would be required for a two-arm comparison. Given the planned sample size of 60 families (30 per 495 

condition), constrained by available funding, the minimum detectable effect size increases slightly to 496 

approximately d = 0.53. 497 

Statistical Analysis Plan 498 

Primary and secondary outcomes will be analyzed according to the intention-to-treat principle 499 

using multilevel (mixed-effects) models to account for the nested data structure, with repeated 500 

measurements nested within individuals and individuals nested within families. Missing data will be 501 

handled using multiple imputation under the assumption of missing at random. Sensitivity analyses 502 

for the primary outcome will include completer and per-protocol analyses. 503 
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Previous research has demonstrated that broad dimensions of psychopathology can be 504 

modeled as higher-order latent factors across different instruments. Accordingly, to enable a unified 505 

assessment of mental health across parents and children, a latent mental health factor will be specified 506 

using confirmatory factor analysis, provided that model fit is adequate. Indicators will include 507 

standardized scores from the DASS (parents) and the SDQ internalizing and externalizing scales 508 

(children), allowing the extraction of a common underlying dimension of psychological distress. If 509 

model fit is insufficient, DASS and SDQ scores will be z-standardized and analyzed separately to 510 

ensure comparability across instruments. 511 

Analyses will include reporting of participant flow, baseline characteristics, and intervention 512 

adherence; primary outcome analyses (intention-to-treat); sensitivity analyses (including completer 513 

and per-protocol analyses); secondary outcomes; responder analyses; harms and concomitant care; as 514 

well as implementation fidelity and participant satisfaction. 515 

Cortisol data will be analyzed using multilevel models to account for the nested structure of 516 

repeated measurements within individuals and individuals within families. At the momentary level, 517 

within-person fluctuations in cortisol will be examined in relation to concurrent EMA measures (e.g., 518 

affect, stress, and interactions), including time since waking as a covariate (Stoffel et al., 2021). At the 519 

day level, aggregate indicators (e.g., mean cortisol levels and area under the curve with respect to 520 

ground, AUCg) will be computed to capture overall daily cortisol output. Analyses will be conducted 521 

at both the individual level (separately for parents and children) and at the family level to examine 522 

interdependencies and spillover effects. Random intercepts for families will be included to account for 523 

clustering due to the study design. Both within-person (intraindividual variation over time) and 524 

between-person (stable individual differences) effects will be modeled. Longitudinal intervention 525 

effects will be estimated using group × time interaction terms. 526 

 527 

Discussion 528 

The present study evaluates the effectiveness of a couple therapy-based online intervention 529 

targeting relationship distress and its consequences for mental health within the family system. 530 
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Specifically, the trial will investigate the extent to which the PAIRwise intervention reduces stress and 531 

mental health burden and improves well-being in participating parents, their partners, and their 532 

children. By integrating self-report measures with psychobiological indicators of stress, the study 533 

seeks to provide a comprehensive understanding of intervention effects across multiple levels of 534 

functioning. 535 

Effects of the Intervention on Parental Mental Health 536 

Main objective of the study is to determine the magnitude of intervention effects on parental 537 

mental health. We expect that participation in the PAIRwise program will lead to reductions in 538 

psychological distress, including symptoms of stress, anxiety, and depression; improvement of 539 

relationship satisfaction, well-being and improvements in relationship functioning (e.g., 540 

communication) and conflict resolution. Importantly, the study will examine whether these effects are 541 

observable not only in self-reported outcomes but also in biological markers of stress, specifically, 542 

cortisol levels, assessed over 3 weekends at baseline, 2-months follow-up and 6-months follow-up. 543 

Demonstrating convergence between subjective and physiological indicators would provide strong 544 

evidence for the intervention’s effectiveness and its impact on stress regulation processes. 545 

Spillover Effects on Children 546 

Beyond individual and dyadic effects, the study explicitly addresses spillover effects of 547 

parental relationship interventions on children’s mental health. Interparental conflict has been 548 

consistently linked to increased psychological distress in children, including both internalizing and 549 

externalizing symptoms, as well as reduced well-being (van Eldik et al., 2020). This study will 550 

examine whether improvements in parental functioning translate into measurable benefits for 551 

children, including reductions in general psychopathology, improved quality of life, and changes in 552 

both self-reported and biological indicators of stress. Evidence for such spillover effects would 553 

underscore the importance of targeting parental relationships as a pathway to improving child mental 554 

health. 555 

Specificity of Intervention Effects 556 

The study aims to examine for whom and under which conditions the intervention is most 557 

effective. Moderator analyses will investigate the role of sociodemographic factors, intervention 558 
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adherence, and dosage, as well as biological markers of stress, in predicting treatment outcomes. 559 

Identifying differential effects across subgroups may inform the development of more tailored and 560 

efficient intervention strategies and improve the targeting of resources. 561 

Balancing Benefits and Harms 562 

In addition to beneficial outcomes, the study will assess potential adverse effects of the 563 

intervention. Relationship-focused interventions may, in some cases, lead to increased conflict 564 

awareness or even relationship dissolution. The present study will therefore examine the frequency of 565 

negative outcomes, such as escalation of conflict, separation, or divorce, and evaluate these in relation 566 

to observed benefits. This balanced perspective is essential for a comprehensive evaluation of 567 

intervention effectiveness and safety. 568 

Strengths and Limitations  569 

This study has several notable strengths. First, it examines not only individual and dyadic 570 

outcomes but also spillover effects on children, thereby capturing the family as an interconnected 571 

system as proposed in family system theory (Bowen, 1978). Second, it combines subjective self-572 

report measures on mental health with psychobiological indicators of stress, including cortisol 573 

assessments and ecological momentary data, which allows for a more comprehensive and 574 

multimethod evaluation of intervention effects. Such integrative approaches remain rare in the field of 575 

couple and family interventions. Importantly, there is currently a lack of accessible and evidence-576 

based German-language online interventions for couples experiencing relationship distress. Thus, if 577 

effective, PAIRwise may help address an important gap in preventive mental health care by providing 578 

a scalable and low-threshold support option for families. 579 

However, several limitations should be considered. First, although families have been 580 

recruited throughout all federal states of Germany, the sample is not expected to be representative and 581 

requires self-enrolment. However, the sociological subproject will analyze the characteristics of the 582 

population enrolled in our program and to develop measures to better reach the underrepresented 583 

groups in the future. Second, the sample size, although adequate for detecting moderate effects, may 584 

be insufficient to reliably detect small effects or more complex interaction patterns. Given that 585 

families—especially those experiencing conflict and ambivalence—are exposed to substantial 586 
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everyday stressors, potential dropouts might reduce sample sizes further. Third, the intervention is 587 

primarily designed for individual or parallel participation, and direct interaction between partners 588 

within the program is limited. Finally, no intervention components are directly targeted at children, 589 

which may constrain the magnitude of spillover effects. The integration of different measurement 590 

instruments across age groups may introduce challenges in interpretation, despite efforts to harmonize 591 

outcomes. 592 

Implications and Future Directions 593 

The present study improves the understanding of how relationship stress affects mental health 594 

within the family system and which mechanisms contribute to the transmission of distress between 595 

parents and children. By integrating self-report measures with psychobiological stress indicators, the 596 

study aims to provide a more comprehensive understanding of both subjective and physiological 597 

pathways linking relationship distress to impaired well-being in family members. At the same time, 598 

the trial evaluates a scalable and low-threshold online intervention that may offer an accessible 599 

support option for families who face barriers to traditional face-to-face services. This is particularly 600 

relevant given the limited availability of evidence-based German-language online interventions for 601 

couples experiencing relationship distress. 602 

Beyond evaluating intervention effectiveness, the findings may help to identify mechanisms 603 

that are especially relevant for promoting resilience and reducing stress within families, thereby 604 

informing the further development of family-based preventive interventions. Future research should 605 

investigate how intervention effects can be strengthened, for example through increased partner 606 

interaction, a stronger focus on parent–child processes, or the inclusion of child-focused intervention 607 

components. In addition, larger and more diverse trials are needed to confirm the findings, evaluate 608 

long-term outcomes and cost-effectiveness, and examine the applicability of such interventions across 609 

different family constellations and sociocultural contexts. 610 

 611 

  612 
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Trial Status: Protocol version 1: May 19, 2026. Start of recruitment: May 21, 2025 – approximately 613 
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Supplementary 807 

Table S1 808 

Exemplary psychobiological EMA sampling schedule according to time of awakening 809 

T1 T2 T3 T4 T5 T6 

awakening after 30 min after 45 min after 150 min after 360 min after 750 min 

06:00 06:30 06:45 08:30 12:00 18:30 

06:30 07:00 07:15 09:00 12:30 19:00 

07:00 07:30 07:45 09:30 13:00 19:30 

07:30 08:00 08:15 10:00 13:30 20:00 

08:00 08:30 08:45 10:30 14:00 20:30 

08:30 09:00 09:15 11:00 14:30 21:00 

09:00 09:30 09:45 11:30 15:00 21:30 

09:30 10:00 10:15 12:00 15:30 22:00 

10:00 10:30 10:45 12:30 16:00 22:30 

10:30 11:00 11:15 13:00 16:30 23:00 

11:00 11:30 11:45 13:30 17:00 23:30 

11:30 12:00 12:15 14:00 17:30 00:00 

12:00 12:30 12:45 14:30 18:00 00:30 

12:30 13:00 13:15 15:00 18:30 01:00 

 810 


