Fidelity of interventions to reduce or prevent stress and/or anxiety from pregnancy up to two years postpartum: A systematic review
Abstract
Purpose. Intervention fidelity refers to whether an intervention is delivered as intended and can enhance interpretation of trial outcomes. Fidelity of interventions to reduce or prevent stress and anxiety during pregnancy and postpartum has yet to be examined despite inconsistent findings for intervention effects. This study systematically reviews use and/or reporting of intervention fidelity strategies in trials of interventions, delivered to (expectant) parents during pregnancy and postpartum, to reduce or prevent stress and/or anxiety. 
Methods. MEDLINE, Embase, CINAHL, PsychINFO, and Maternity and Infant Care were searched from inception to March 2019. Studies were included if they were randomised controlled trials including pregnant women, expectant fathers and/or partners during pregnancy, and/ or parents within the first two years postpartum. The National Institutes of Health Behavior Change Consortium checklist was used to assess fidelity across five domains (study design, provider training, delivery, receipt, enactment). 
Results. Sixteen papers (14 interventions) were identified. Average reported use of fidelity strategies was ‘low’ (45%), ranging from 17.5% to 76%. Fidelity ratings ranged from 22% for provider training to 54% for study design. 
Conclusions. Low levels of intervention fidelity may explain previous inconsistent effects of stress and anxiety reduction interventions. Important methodological areas for improvement include intervention provider training, fidelity of comparator conditions, and consideration of non-specific treatment effects. Increased methodological rigour in fidelity enhancement and assessment will improve intervention implementation and enhance examination of stress and anxiety reduction and prevention interventions delivered during pregnancy and the postpartum. 
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The ‘first 1000 days’, a transitional period from pregnancy up to two years postpartum involves changing roles, responsibilities and identity for (expectant) parents (Condon, Boyce & Corkindale, 2004; Solmeyer & Feinberg, 2011). This can increase stress and anxiety levels (Chen et al., 2019). Up to 84% of women experience stress and/or anxiety during the perinatal period (Woods et al., 2010) and prevalence of paternal anxiety ranges from 25% to 50% (Philpott et al., 2019). Adverse outcomes associated with stress and anxiety in the first 1000 days include increased risk of depression (Vismara et al., 2016), impaired autoimmune functioning (Song et al., 2018), preeclampsia (Yu et al., 2013), low infant birth weight (Su et al., 2015), and impaired child motor development (Zijlmans et al., 2015), and emotional and behavioural difficulties (Lohaus et al., 2017; Neece, Green & Baker, 2012; Tharner et al., 2012). 
[bookmark: _Hlk14251025]Interventions to reduce and/or prevent stress and anxiety during the first 1000 days vary considerably by type, content, and delivery. For instance interventions examined to date include cognitive behavioural therapy (CBT), exercise, psychoeducation, mindfulness, and relaxation (Lavender et al., 2016; Matvienko-Sikar et al., 2020). Interventions can be delivered in antenatal and maternity care context, with a recent review indicating that the majority of such interventions were delivered in a medical context by healthcare professionals such as midwives (Matvienko-Sikar et al., 2020). This choice of intervention setting and delivery is logical and useful given women’s increased contact with healthcare professionals during pregnancy and early parenthood. However there is also increasing evidence for usefulness and acceptability of remotely delivered interventions, included e-Health interventions for stress and anxiety (Loughnan et al. 2019). Delivery of interventions across the first 1000 days presents unique challenges however due to changing emotional and developmental needs of women and infants across this time, in addition to changes in interactions with healthcare providers who often delivery interventions (for instance moving from antenatal care after birth). Such challenges may explain findings of inconsistent effects of interventions for stress and anxiety observed in previous reviews (Alderdice, McNeill & Lynn, 2013; Lavender et al., 2016; O'Brien et al., 2017).  
[bookmark: _Hlk17964846][bookmark: _Hlk17454541][bookmark: _Hlk17978971]Inconsistencies intervention effects may be attributable to poor intervention fidelity, which relates to interventions not being implemented as intended. Fidelity can be defined as ‘methodological strategies used to monitor and enhance the reliability and validity of behavioural interventions’ (Bellg et al., 2004, p.443). Enhancing fidelity involves using strategies to enable interventions to be delivered and received as intended (Walton et al., 2017). Assessing fidelity involves assessing the degree to which interventions are delivered and received as intended (Toomey et al., 2016). Improving fidelity reporting can improve examination of intervention effects (Bellg et al., 2004; Borrelli, 2011) testing and refinement of hypotheses, and future intervention design (Walton et al., 2017). Despite the importance and benefits of enhancing and assessing fidelity, it is rarely adequately addressed in trials of interventions to reduce perinatal depression (Chowdary et al., 2014) and fidelity of interventions to reduce stress and anxiety interventions in the first 1000 days has yet to be examined. The aim of this review is therefore to examine the use of strategies to enhance and assess fidelity of stress and/or anxiety reduction interventions delivered to men and women during the period from pregnancy to two years postpartum (the first 1000 days).


Methods
This systematic review was conducted in conjunction with a corresponding systematic review of intervention effectiveness (removed for peer review). The review was registered in PROSPERO (removed for peer review) and is reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Moher et al., 2009).
Searches, Selection and Eligibility Criteria
Full details of the systematic review search strategy are reported elsewhere (removed for peer review)  and are presented briefly here. The electronic databases MEDLINE, Embase, CINAHL, PsychINFO, and Maternity and Infant Care were searched from inception to March 2019; reference lists of identified articles and reviews were also searched. See Supplementary file 1 for full search terms.  Studies were eligible for inclusion if they reported on randomised controlled trials including pregnant women, expectant fathers and/or partners during pregnancy, and/or parents within the first two years postpartum from economically developed countries (based on membership of the Organisation for Economic Co-operation and Development (OECD). Studies must have examined effects of non-pharmacological interventions developed to prevent or reduce stress and/or anxiety, and have examined intervention effects on stress and/or anxiety. 
Data Extraction and Analysis
Intervention fidelity data was extracted independently by two reviewers (removed for peer review) using the updated National Institutues of Health Behaviour Change Consortium (NIHBCC) fidelity checklist with 40 components (Borrelli et al., 2005). The NIHBCC checklist has previously been found to be valid and reliable (Borrelli et al., 2005; Toomey et al., 2018), and conceptualises five different fidelity domains 1) Study Design, relating to how adequately an intervention assesses its own hypotheses; 2) Provider Training, relating to how provider skills are trained and maintained throughout the intervention; 3) Treatment Delivery, relating to whether providers deliver the intended intervention throughout the intervention period for both control and intervention groups; 4) Treatment Receipt, relating to participant’s intervention engagement by assessing and improving understanding and ability to perform intervention skills; 5) Treatment Enactment, relating to whether participants apply intervention skills and behaviour in daily life (Borrelli et al., 2005). 

Data extraction was guided by a codebook adapted from Toomey et al. (2018) (See Supplementary File 2). Reviewers independently coded each study for all NIHBCC components, with components coded as either ‘present’ (numerical score: 1) or ‘absent’ (numerical score: 0); components not applicable to individual studies were coded as “not applicable” (Borrelli et al., 2005). Coding was agreed by consensus discussion between reviewers, with any discrepancies resolved with a third reviewer (removed for peer review). Total fidelity scores for each study were calculated by summing numeric scores for all fidelity components; percentage scores were calculated following by dividing the total number of ‘present’ scores from the total applicable components for the study (Borreli et al. 2005). Average scores for 1) total fidelity, 2) NIHBCC domains and 3) individual fidelity components were calculated by adding all relevant ‘present’ scores and dividing them from total of applicable components for that category. In accordance with previously used cut-off points, fidelity scores were considered ‘low’ if below 50%, ‘moderate’ at 50%-79% or ‘high’ at >80% (Borrelli et al., 2005; Toomey et al., 2018).
Quality assessment 
Risk of bias was assessed for each study by two reviewers (removed for peer review) using the Cochrane risk of bias criteria (Higgins et al., 2011).












Results
Sixteen studies, representing 15 interventions were included in this review (Austin et al. 2008; Beattie et al., 2017; Bittner et al., 2014; Castel et al., 2016; Fotiou et al., 2016; Loughnan et al., 2018; Loughnan et al., 2019; Richter et al., 2012; Roman et al., 2009; Tragea et al., 2014; Urizar et al., 2011; Urizar et al., 2019; van der Zwan et al., 2019; Vieten & Astin, 2008; Weis et al., 2017; Zelkowitz et al., 2011). See Table 1 for full study details. Eligible studies predominantly included women during either the prenatal, postnatal, or both pre and postnatal phases. Full information on search results and intervention effects can be found in the corresponding effectiveness review (removed for peer review), however summary study characteristics, risk of bias, and intervention effects are presented in Table 1. Interventions were heterogeneous, demonstrating inconsistent outcomes across studies.  Studies were mostly rated as being of ‘high’ or ‘moderate’ risk of bias. 
[TABLE 1 HERE]
[bookmark: _Hlk15899044]Reporting of Fidelity within Individual Studies
Most studies were rated as ‘low’ fidelity; the average reported use of fidelity strategies across all studies was ‘low’ at 45% (See Table 2). No study was rated as ‘high’ fidelity (≥80%). Fidelity scores of individual studies ranged from 17.5% (Fotiou et al., 2016) to 76% (van der Zwan et al., 2019); see Table 2. Fidelity was not explicitly referred to in any of the reviewed studies, though one study discussed consideration of content, dose, methods and provider details in intervention development (Zelkowitz et al., 2011); another reported strategies to maintain treatment integrity (van der Zwan et al., 2019). 
[TABLE 2]
[bookmark: _Hlk15899056]Reported Use of Fidelity Strategies According to NIHBCC Domains and Components
Across the five NIHBCC domains, fidelity ratings ranged from 22% for Training of Providers to 54% for Study Design; see Table 3.
[TABLE 3]
Across individual NIHBCC components, reporting of components ranged from 0% (n=0 studies) to 100% (n=16 studies). See Table 4 and Supplementary file 3.
[TABLE 4]
Study Design. Reporting of the content and number of treatments in the intervention condition was good overall. The length of contact in intervention sessions and duration of contact over time demonstrated low to moderate fidelity respectively. Description of the content of comparison conditions was moderate but all other comparator components demonstrated low fidelity (see Table 4). Reporting of methods to ensure dose equivalence within conditions was good, though reporting of dose equivalence between conditions was poor overall. Only one study (Zelkowitz et al., 2011) sufficiently reported how equal doses were achieved between conditions, with a manual and equal facilitator contacts provided for both conditions. Specification of required provider credentials and reporting of potential confounders demonstrated moderate fidelity across trials. All other aspects of study design demonstrated low fidelity.

Training of Providers. Two interventions were delivered online (Loughnan et al., 2018; 2019) and so were not coded for this component. Eleven of the 14 eligible studies reported information on training of providers (See Table 4). Descriptions of how providers were trained, and standardisation of provider training, both demonstrated moderate fidelity. Reporting of assessment of provider skill acquisition and of skill maintenance over time was poor across trials, with the two studies that did report these aspects reporting use of regular supervision of facilitators by clinical psychologists. No studies reported assessment of provider good fit for the intervention at hiring stage or use of a training plan taking trainees’ different learning styles, and educational and experiential backgrounds into account, which is a significant omission given its importance according to the NIHBCC (Bellg et al., 2004; Borrelli et al., 2005).

Treatment Delivery. Overall fidelity for ensuring that intervention dose was delivered as intended was good. Specification of methods to ensure the content of the intervention was delivered as intended, and the use of a treatment manual for intervention delivery demonstrated moderate fidelity. In addition to treatment manuals, studies reported using facilitator self-reported adherence to intervention protocol (van der Zwan et al., 2019); training to ensure consistency of intervention delivery (Weis et al., 2017); online fixed-amount delivery of intervention sections (Loughnan et al., 2018; 2019) and audiotaped fidelity monitoring (Zelkowitz et al., 2011). All other aspects of treatment delivery were rated as low fidelity, except a priori specification of treatment fidelity, which was not reported in any study (see Table 4).

Treatment Receipt. Reporting of strategies to improve participant understanding of the intervention was good across trials and included education sessions (Austin et al., 2008; Beattie et al., 2017; Bittner et al., 2014; Fotiou et al., 2016; Richter et al., 2012; Urizar et al., 2011; van der Zwan et al., 2019; Vieten & Astin, 2008); home visits involving observation, clarity and feedback on child-parent interactions (Castel et al., 2016); additional online resources (Loughnan et al., 2018; 2019), weekly phone calls to answer queries (Tragea et al., 2014), and discussion (Urizar et al., 2019; Vieten & Astin 2008; Zelkowitz et al., 2011). Reporting of strategies to improve participant performance of learned skills during the intervention period and in settings whether the intervention might be applied was moderate across studies.  Reporting of assessment of participant understanding of the intervention, and assessment of participant ability to perform intervention skills in the intervention or settings in which skills might be applied, was poor. Of those studies that did assess participant performance of intervention skills, this was done using direct observation of participants (Castel et al., 2016), monitoring of group intervention sessions (van der Zwan et al., 2019), and video recording of participants engaging in intervention behaviours (Zelkowitz et al., 2011). Reporting of consideration of multicultural factors in the intervention was poor (Roman et al., 2009; Tragea et al., 2014; Urizar et al., 2011; uriar et al., 2019) and those studies that did report this reported consideration of participant’s native language (Urizar et al., 2011; 2019) and the use of experiential and cultural knowledge and skills in intervention development (Roman et al., 2009). 

Treatment enactment. Reported of strategies to assess participant use of intervention skills in daily settings was poor. Those studies that did report this reported use of post-program phone interviews (Beattie et al., 2017), at home observations of intervention behaviours (Castel et al., 2016), diary use to record skill activity (Tragea et al., 2014; van der Zwan et al., 2019), and an at-home session involving evaluation (Zelkowitz et al., 2011). Reported of strategies to improve performance of intervention skills in daily settings was moderate and included: at-home intervention practice (Bittner et al., 2014; Richter et al., 2012; Urizar et al., 2011; van der Zwan et al., 2019), home visits (Castel et al., 2016; Roman et al., 2009; Zelkowitz et al., 2011), provision of at-home reading material (Vieten & Astin, 2008) and audio CDs (Fotiou et al., 2016; Tragea et al., 2014; Vieten & Astin, 2008), and action planning to implement skills (Loughnan et al., 2018; 2019). 
				








Discussion
Main Findings
This review is the first systematic examination of reported intervention fidelity within trials of interventions to reduce or prevent anxiety and/or stress in the first 1000 days. Overall, average fidelity scores were ‘low’ to ‘moderate’ across reviewed studies, with considerable range in fidelity scores across studies. Ratings for fidelity domains were also ‘moderate’ to ‘low’, with variability across individual fidelity components.
[bookmark: _Hlk17959939]All but one intervention (van der Zwan et al., 2019) included delivery within a medical setting, with many including delivery by healthcare professionals (HCPs). However, training of intervention providers was the lowest scoring fidelity component in the current review. Where facilitator training does occur, there is a lack of evaluation of provider intervention delivery skills. This is problematic because assessment of provider skills is associated with increased effectiveness of health interventions (Taylor et al., 2011; Wang et al., 2015). Insufficient reporting of provider characteristics (e.g. experience, knowledge) and skill assessment in the reviewed studies also makes it difficult to determine if outcome inconsistencies are due to true lack of effect, ineffective training and/or provider skill or suitability (Taylor et al., 2011; Toomey et al., 2017; Wang et al., 2017; Wang et al., 2015). As such, future consideration and reporting of provider training is essential in stress/anxiety interventions in the first 1000 days.

Although study design was the highest rated fidelity domain in the current review, many aspects were insufficiently reported. Poor reporting of control conditions has also been noted in previous fidelity reviews (McArthur et al., 2012; Preyde & Burnham, 2011) and leads to uncertainty regarding content and processes in these conditions, limiting interpretations of intervention effects (Hilvert-Bruce et al., 2012). In this review many control conditions are described as treatment-as-usual, without further elaboration (Bittner et al., 2014; Castel et al., 2016; Richter et al., 2012; Roman et al., 2009; Urizar et al., 2011; Weis et al., 2017). Standard prenatal and postpartum care differs across contexts, locations and individual circumstances, creating ambiguity about the content and processes of these conditions (Hanafin & O’Reilly, 2014).  Similarly, limited reporting of dose equivalence between conditions in the current review, results in uncertainty about whether any observed differences relate to the amount of treatment received. Improving reporting of dose equivalency in future trials is essential to improve transparency and facilitate more robust and reliable estimates of intervention effects (Michie et al., 2016; Lorencatto et al., 2016).
Insufficient reporting of what intervention components were delivered impacts our ability to interpret outcomes of specific interventions and/or intervention components (Bellg et al., 2004). Useful methods to record intervention delivery identified in this review include facilitator self-report, videotaping and audio recording of intervention sessions. Increased utilisation of such approaches in future stress and anxiety interventions in the first 1000 days can maintain delivery integrity and overall fidelity, and facilitate more robust interpretations of intervention effects. Useful strategies to improve participant comprehension and ability to perform stress and/or anxiety reduction skills were also noted in the current review. These included post-program phone call interviews, at-home observations, and diary use to record skill activity. Consideration and incorporation of such strategies are important as better understanding and ability to perform intervention skills and behaviours can improve participant engagement, adherence and intervention effectiveness (Lee et al., 2012). The reviewed studies insufficiently reported how or whether participant comprehension or ability to use intervention skills in daily life setting was assessed however. In the first 1000 days, (expectant) parents are experiencing a transitional period, involving adaptation to new roles, responsibilities and acquiring additional knowledge around aspects of pregnancy and infant care (Solmeyer & Feinberg, 2011; Condon, Boyce & Corkindale, 2004; Chen et al., 2019; Huizink et al., 2017). Determining if participants understand and engage directly with the intervention, especially during a time of potential upheaval, is therefore essential.
Similarly, reporting of nonspecific effects such as the warmth of the provider, participant satisfaction or the quality of the person-to-person relationship (Toomey et al., 2018) is important as they are associated with increased treatment adherence (Hilvert-Bruce et al., 2012) and efficacy (Elvins & Green, 2008), as well as stress and anxiety outcomes (Razurel et al., 2017). As such, these factors may be especially important during this period and should be better reported.
Strengths and Limitations
This review has a number of strengths, including the use of the NIHBCC checklist, which is a comprehensive, widely validated checklist that facilitates robust examination of intervention fidelity. The comprehensive codebook used to extract data enhances rigor and transparency in this review. While this review makes a significant contribution to our understanding of the implementation of stress and/or anxiety interventions across the first 1000 days, it is not without its limitations. The current review is unable to examine associations between fidelity and intervention effectiveness, due to a lack of statistical power and intervention heterogeneity (removed for peer review ). The review included interventions specifically developed to prevent and/or reduce stress and anxiety in the first 1000 days. The review did not include those interventions used in this context but that are not explicitly developed to target stress and anxiety because our aim was to examine those interventions developed to target specific stress and anxiety mechanisms during this time period. As a result, not all interventions that have been used to prevent and/or reduce stress and anxiety are included and further research is needed to determine fidelity to other interventions in this area. Weighting of fidelity components is not captured in the NIHBCC (Toomey et al., 2016), which may influence fidelity outcomes. 

Conclusion
This is the first systematic evaluation of the fidelity of interventions to reduce or prevent stress and/or anxiety during the first 1000 days. Interventions currently demonstrate insufficient fidelity across a range of domains. Key methodological areas for improvement in future examinations of pre and postnatal stress and anxiety interventions include fidelity of comparator conditions, consideration of non-specific treatment effects, and fidelity of participant understanding and performance of intervention behaviours. Increased focus on use and reporting of fidelity strategies in relation to intervention providers is especially important given the findings of the current review and the role of relational and supportive interactions in prenatal and early parenting interventions. Improving use and reporting of fidelity strategies will facilitate more robust evaluations of the effects of stress and anxiety interventions delivered in the first 1000 days. 
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