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Abstract
In recent years it has been discussed whether high-risk couples 
benefit more from Couple Relationship Education programs 
(CREs) than low-risk couples due to larger room for improve-
ment, or profit less due to greater vulnerability. Pertinent 
response prediction studies yielded inconclusive results. Care-
ful review suggests this may be due to: statistical handling (not 
disentangling room for improvement and vulnerability effects), 
time frame analyzed (not disentangling opposing effects during 
intervention and follow-up), sampling, and selection of risk 
factors. We used an analytic strategy that maximized odds for 
replicability and tested two hypotheses: (1) room for improve-
ment: pre-intervention relationship dissatisfaction predicts gain 
in satisfaction during intervention, and decline during follow 
up, and (2) vulnerability: when adjusted for room for improve-
ment (pre-intervention relationship dissatisfaction), risk factors 
show negative or negligible, but no positive associations with 
gain in satisfaction. Actor-Partner Interdependence Modeling 
(APIM) was employed in 79 self-referred (SR) couples and 50 
clinician-referred (CR) couples who had completed the ‘Hold 
me Tight’ program, a CRE based on Emotionally Focused 
Couple Therapy. Our findings supported both: (1) the room 
for improvement hypothesis, with pre-intervention dissatisfac-
tion predicting more gain during intervention (both samples) 
and decline during follow-up (SR sample, for the CR sample 
the effect was negligible), and (2) the vulnerability hypothe-
sis, as several negative, but no positive effects of risk factors 
were observed during intervention and follow-up. Specific risk 
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INTRODUCTION

Couple Relationship Education (CRE) programs were originally reserved for couples at an early stage 
of relationship distress to prevent problems from becoming chronic and harder to treat (Bradford 
et al., 2015). In part because of US government funding of CRE programs for high-risk groups, 
increasing numbers of more severely relationally distressed couples have attended CRE programs 
(Bradford et al., 2015). This diversity of participating couples triggered a debate whether more severely 
distressed couples profit more rather than less from CRE programs than non- or mildly distressed 
couples. Distressed couples may profit more from CRE programs because they have more severe 
problems that can be targeted and changed (see a review by Halford & Bodenmann, 2013). This ‘room 
for improvement’ hypothesis states that couples who report more relational dissatisfaction at the start 
of an intervention will show more change during intervention. The opposite position, however, states 
that distressed couples profit less from CRE programs because they have vulnerabilities that cannot be 
sufficiently modified by these interventions. This ‘vulnerability’ hypothesis dictates that couples who 
report higher scores on risk factors are more vulnerable at the start of an intervention and will show 
less change (see a meta-analysis by Arnold & Beelmann, 2019).

These hypotheses are not mutually exclusive: distressed couples may initially profit more from 
CREs due to room for improvement, but over time profit less due to unyielding vulnerability. In fact, 
multiple scenarios are conceivable: (1) neither of both effects may be present, (2) one effect may 
be stronger than the other, or (3) both effects may cancel each other out. The current literature does 
not consistently support either position as the effects of risk factors have been found to be positive 
(Allen et al., 2012; Amato, 2014; Cowan et al., 2014; Dupree et al., 2016; Halford et al., 2001; Job 
et al., 2017; Mitchell et al., 2015; Petch et al., 2012; Roberson et al., 2020; Williamson et al., 2015), 
negative (Dupree et al., 2016; Halford & Wilson, 2009; Job et al., 2017; Williamson et al., 2015) or 
nonsignificant (Allen et al., 2012; Barton et al., 2014, 2017; Carlson et al., 2017; Cowan et al., 2014; 
Dupree et al., 2016; Gordon et al., 2019; Gubits et al., 2014; Halford & Wilson, 2009; Hsueh 
et al., 2012; Job et al., 2017; Kennedy, 2017; Lundquist et al., 2014; Petch et al., 2012; Stanley 
et al., 2014; Van Widenfelt et al., 1996; Williamson et al., 2015). We conjectured that these incon-
sistencies may result from methodological differences and that a more consistent pattern of outcomes 
might be found after taking these into account. Therefore, we closely examined previous studies in 
terms of: (1) sampling, (2) the time frame during which response is predicted, (3) statistical analyses 
conducted, and (4) the specific risk factors included.

Accordingly, we conducted an informal review of 26 CRE studies (included in the reference 
list marked with an ‘*’ and/or a ‘+’) that utilized relationship satisfaction as outcome variable. A 
complete overview of characteristics of the included studies is presented in Table S1. Overall, this 
review clearly demonstrates that lack of replicability is a major concern for this line of research. More 
specifically, the response prediction studies included a total of 33 risk factors (Table S2), of which 
only six were consistently nonsignificant. The large majority were either included in only one study 
(20 risk factors), and are therefore still open to replication, or were inconsistent over studies (seven 
risk factors). Hence, no single significant risk factor was consistently replicated.

FAMILY PROCESS592

factors did not replicate between samples. To promote repli-
cable results in future research, we advocate disentangling 
room for improvement and vulnerability effects, separately 
testing effects during intervention and follow-up, purposeful 
sampling, and studying a large set of risk factors including 
partner variables.

K E Y W O R D S
couple relationship education programs, high-risk couples, response predic-
tion, room for improvement effects, vulnerability effects
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Upon closer inspection, it became evident that the set of reviewed studies markedly differed in 
several important design and analytical respects that may well contribute to the inconsistent findings 
and difficulties in replication. First, sampling differences between studies were observed in terms 
of severity of relational distress and supposedly in terms of underlying vulnerabilities. Most of the 
reviewed studies (18 out of 26) concerned nondistressed samples, whereas only two studies examined 
distressed samples (the remaining six studies did not provide sufficient information in this respect). 
This is relevant, as in samples that include predominantly relationally nondistressed couples (e.g., 
Allen et al., 2012; Petch et al., 2012) a ceiling effect may preclude substantial room for improve-
ment. If a couple is already functioning rather well, a CRE program will not easily improve their 
relationship.

Second, studies varied in the time period over which predictions were made. Positive effects asso-
ciated with room for improvement are most likely to occur during intervention. Couples with acute 
distress may be susceptible to the provision of hope (remoralization) offered by a sound intervention 
rationale and, especially in distressed couples, starting an intervention together may signal enhanced 
commitment. Some of such benefit may well be short-lived and fade during follow-up if it does 
not co-occur with more substantial changes in underlying causes of problems (i.e., vulnerabilities). 
Unfortunately, of the studies reporting risk factor analyses that we reviewed, the vast majority (16 
out of 21) did not disentangle the intervention and follow-up periods, but instead collapsed both into 
one analysis (e.g., Barton et al., 2017; Halford et al., 2001). Collapsing these time periods produces 
a confounding of room for improvement effects that are likely to be positive during intervention and 
negative during follow-up, and negative vulnerability effects. The ‘net effect’ of both then presuma-
bly depends on the nature of the sample, intensity of the intervention, and duration of the follow-up, 
which probably results in more inconsistent findings and difficulties in replication.

Third, response prediction studies varied considerably in statistical analyses. Of particular impor-
tance is whether they control for room for improvement effects in their risk factor analyses (e.g., 
Carlson et al., 2017; Job et al., 2017) or not (e.g., Amato, 2014; Lundquist et al., 2014). Controlling 
for room for improvement effects means including pre-intervention assessment of the outcome, in 
our study relationship dissatisfaction, as a predictor of change of satisfaction during both intervention 
and follow-up. Statistically this means including pre-intervention dissatisfaction as moderator, which 
is a direct test of the ‘room for improvement’ hypothesis, as it assesses whether pre-intervention 
dissatisfied couples profit more (or less) from an intervention. After such controlling for room for 
improvement, it can be tested whether other risk factors (e.g., attachment, demographics, etc.) show 
incremental predictive value indicating ‘pure’ vulnerability effects. In our literature review we there-
fore: (1) examined room for improvement effects by reviewing the results of studies that separately 
tested for dissatisfaction as moderator, and (2) compared results of studies examining effects of risk 
factors that did control for room for improvement (dissatisfaction as moderator) with studies that 
did  not.

Separate analyses of room for improvement effects were reported by 12 of the 26 reviewed stud-
ies. Seven studies examined this during intervention and reported near consistent positive effects, 
meaning that pre-intervention dissatisfaction was associated with more gain. Unfortunately, no study 
reported an analysis of room for improvement effects during follow-up. Finally, the six studies that 
collapsed the intervention and follow-up time frames found inconsistent results (three found posi-
tive effects, one only positive effects for females, and two nonsignificant effects). This suggests that 
the summation of room for improvement effects, positive during intervention and negative during 
follow-up, may have produced inconsistent results across studies.

Importantly, almost all studies (18 out of 21) failed to control for room for improvement effects 
(i.e., they did not include pre-intervention dissatisfaction as moderator) when conducting risk factor 
analyses (one study was unclear in this respect). Accordingly, mixed findings were observed across 
intervention and intervention plus follow-up: risk factors were associated with positive, negative, or 
non-significant effects (Table S2). Two studies that did control for room for improvement effects in 
their risk factor analyses (Carlson et al., 2017; Job et al., 2017) found negative and non-significant 
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effects, but, importantly, no positive effects of high risk (Table S2). These findings founded our expec-
tation that not controlling for room for improvement when conducting risk factor analyses results 
in negative, negligible or positive effects, whereas controlling for it leaves risk factors to have only 
negative or negligible effects.

A second important statistical issue is whether univariate or multivariate analyses were conducted. 
Of the reviewed studies reporting risk factor analyses the majority reported multivariate analyses (12 
out of 21). By definition, multivariate analyses examine multiple risk factors simultaneously. As is 
widely recognized, the results of these procedures are quite dependent on the specific set of predictors 
included in the analyses, which is amplified by the particular characteristics of the selected sample. 
Indeed, no replications were notable in the multivariate analyses we reviewed.

Fourth, concerning the selection of risk factors included in response prediction studies, we note 
two further limitations of the extant research base: no consistency of the selection of predictors across 
studies limiting the possibility of replication (Table S2), and omission of partner effects. Studies were 
commonly restricted to actor effects, or the prediction of response to intervention within one individ-
ual. Of the 21 studies that reported risk factor analyses, only two studies (Halford & Wilson, 2009; Job 
et al., 2017) examined partner effects, or the effect of one partner on the other partner. This omission 
is unfortunate given that couples' dynamics are dyadic by nature (Levenson et al., 2015), and given 
the widespread clinical recognition of the importance of partner effects. For example, application of 
secure or insecure attachment strategies by one partner may have the effect on the other partner of 
feeling validated, or attacked or neglected. Such systemic effects are usually discussed between part-
ners during intervention and used as vehicle to enlarge reciprocal understanding. Therefore, it seems 
important that scientific research catches up with clinical practice and includes partner effects.

In sum, due to variability in sampling, time frame analyzed, statistical handling, and selection of 
risk factors, response prediction studies fail to replicate, which in turn contributes to the trap of post 
hoc interpretations. Hence, we explicitly aimed to move toward more general testable and replicable 
ideas and hypotheses.

The present empirical study: two broad hypotheses in two samples of different 
vulnerability

In the current study we analyzed data from an effectiveness study on the Hold me Tight (HmT) inter-
vention (Conradi, Dingemanse, et al., 2018), a CRE program (Johnson, 2008) based on Emotionally 
Focused Couple Therapy (EFCT). This study involved two independent samples including the same 
set of pre-intervention risk factors and the same time intervals for measuring relationship satisfaction 
during intervention and follow-up, but different levels of vulnerability. For this reason the data allow 
for testing of replication, which is a core focus of the present study. Based on our review, we tested 
two broad a priori hypotheses.

1.  Room for improvement. Pre-intervention dissatisfaction predicts:
  Hypothesis 1a: more gain in satisfaction during the intervention;
  Hypothesis 1b: more decline during follow-up;
  Hypothesis 1c: from this it follows that when aggregating positive effects during intervention 

(1a) and negative effects during follow-up (1b) mixed results (gain, decline, or negligible 
effects) can be expected during intervention plus follow-up.1

1 Hypotheses 1c and 2b–d all involve predictions of ‘mixed results’: negative, positive, and negligible effects. These clearly are not the way 
Popper would have liked hypotheses to be. In fact, none of the hypotheses can be tested by themselves as they will always be true. However, 
they systematically specify the broad hypotheses 1 and 2, and can be evaluated by the comparison between results: the broad hypotheses 
are supported if mixed results disappear when controlling for moderation of pre-intervention dissatisfaction and distinguishing between 
intervention and follow-up.

FAMILY PROCESS594
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2.  Vulnerability. When controlled for room for improvement effects (including pre-intervention 
dissatisfaction as moderator of change) risk factors predict:

  Hypothesis 2a: negative effects (less gain during intervention or more decline during follow-up) 
or negligible effects, but no positive effects during any time frame.

By contrast, when room for improvement is not controlled for (pre-intervention dissatisfaction is 
not included as moderator), risk factors predict:

 Hypothesis 2b: mixed results (more gain, less gain, or negligible effects) during intervention 
due to the summation of negative vulnerability effects (2a) and positive room for improvement 
effects (1a);

 Hypothesis 2c: negligible effects or decline during follow-up due to the summation of negative 
vulnerability effects (2a) and negative room for improvement effects (1b);

 Hypothesis 2d: mixed results (more gain, less gain, or negligible effects) during intervention 
plus follow-up due to the summation of effects (2b + 2c).

METHOD

Participants and procedure

Heterosexual couples suffering from relational distress were included in the study. Couples who met 
criteria for individual DSM-IV axis-I (syndromes) or axis-II (personality disorders) diagnoses were 
excluded. Relational distress was determined by experienced clinicians via unstructured clinical inter-
views. Self-referred (SR) couples were recruited by advertising, the EFT website, and private prac-
tices in the EFT network. Clinician-referred (CR) couples were transferred by clinicians from the 
specialized mental health organization ‘Altrecht’ in Utrecht, the Netherlands. Partners were asked to 
sign an informed consent before entering the study. The study was approved by the Ethics Review 
Board of the University of Amsterdam (2011-CP-1826), and was registered in The Netherlands Trial 
Register (NTR4482). The study ran from August 2011 to August 2015.

The SR and CR samples consisted of 79 and 50 couples, respectively. CR couples were slightly 
younger than SR couples (41.1 vs. 44.8 years of age) and reported significantly less favorable on most 
predictors. Specifically, they had lower rates of high educational attainment (45.4% vs. 74.7%), were 
less likely to be married (49% vs. 82.2%), or to have children (49% vs. 86.2%), and their relationship 
was of shorter duration (13.5 vs. 17.8 years). On psychological measures, CR couples reported lower 
Self-disclosure, and higher attachment Avoidance and Anxiety (indicating highly insecure attachment 
compared to norms obtained from a representative national population sample; Conradi et al., 2018). 
On the other predictors, including motivation to engage in HmT, no differences were found between 
SR and CR couples (Table S3). Furthermore, pairwise comparisons of the highest and lowest scoring 
groups on each of the predictors strongly suggest that both clinical and nonclinical ranges were repre-
sented in our samples (Table S3).

Intervention

Hold me Tight (Johnson, 2008) consists of eight weekly 2-h sessions delivered by pairs of formally 
licensed therapists to groups consisting of on average 5.86 couples. HmT is a CRE program, as 
defined by Markman and Rhoades (2012), by its format as a workshop for groups of couples in 
which psychoeducation on relationships is provided combined with skills training through exercises 
and homework assignments. HmT may be applied as a preventive or as a relationship enrichment 
course (Johnson, 2008). Hence, HmT was designed to enhance relationship functioning or to reduce 
moderate levels of distress, but was not developed to tackle severe problems like current affairs or 
grave mental health problems. Intervention integrity checks showed that adherence to the core of the 
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protocol was excellent. On average couples completed 90% of the curriculum, which is equivalent to 
14.4 h of attendance.

Measures

(Dis)satisfaction with the relationship (dissatisfaction as predictor and satisfaction as dependent vari-
able) was measured with the corresponding 10-item subscale of the Dyadic Adjustment Scale (DAS; 
Spanier, 1976). We left out the Cohesion, Affection and Consensus subscales to avoid overlap with the 
set of predictor variables and because we more frequently administered the Satisfaction scale than the 
full DAS. An example item is ‘In general, how often do you think that things between you and your 
partner are going well?’ Cronbach's alphas were satisfactory ranging from 0.82 to 0.91 across sexes 
and SR and CR samples.

Education was determined by a general questionnaire. Low education is seen as an indicator for 
being ‘socially disadvantaged’ (Halford & Bodenmann, 2013).

Degree of relationship establishment was operationalized by relationship duration, marital status, 
having children and relationship commitment/stability.

Relationship duration, determined by general questionnaire, is a marker for investment in the 
relationship. Longer duration presumably means larger investments making separation less attractive 
(Atkins et al., 2005).

Marital status (general questionnaire) is a potential risk factor as cohabitation is associated with 
lower relationship quality than being married (Stanley et al., 2006).

Having children (general questionnaire) is considered a constraint to separation (Stanley & 
Markman, 1992).

Relationship commitment/stability was assessed with two items of the Relational Interaction Satis-
faction Scale (RISS; Buunk, 1990). Lower levels suggest worse outcomes (Stanley et al., 2010). The 
items, for example, ‘I am considering leaving my partner’, are scored on a Likert scale ranging from 
1 (never) to 5 (always). Cronbach's alphas were adequate ranging from 0.70 to 0.84 across sexes and 
SR and CR samples.

Attachment in romantic relationships was measured with the Experiences in Close Relationships 
questionnaire (ECR; Brennan et al., 1998). Insecure attachment is a well-established vulnerability 
factor (Conradi et al., 2011). The ECR comprises two subscales of 18 items each: Anxiety about rejec-
tion and abandonment or the expectation of being perceived by partners as unlovable, for example, 
‘I worry about being abandoned,’ and Avoidance of intimacy or the expectation of inaccessibility and 
unresponsiveness of partners to one's attachment needs, for example, ‘I find it difficult to allow myself 
to depend on my romantic partner’. Items are scored on a 7-point Likert scale ranging from 1 (disa-
gree strongly) through 4 (neutral/mixed) to 7 (agree strongly). The Dutch ECR is reliable and valid 
(Conradi et al., 2006). Cronbach's alphas were consistently high ranging from 0.85 to 0.91 across 
sexes and SR and CR samples.

Secure bond with the partner, the main HmT target, was assessed with the 15 item Accessi-
bility, Responsiveness, Emotional Engagement questionnaire (ARE; Johnson, 2008). Items tap 
attachment-related aspects of the bond, for example, ‘If I need connection and comfort, he/she will be 
there for me’ and are rated from 1 (disagree) to 5 (agree). Cronbach's alphas were excellent ranging 
from 0.94 to 0.96 across sexes and SR and CR samples.

Self-disclosure to the partner, regarded a prerequisite for the development of secure attachment 
in HmT, was measured with the adapted Self-Disclosure Index (SDI; Miller et al., 1983). The seven 
items, for example, ‘I disclose my most intimate thoughts and feelings to my partner’ are rated from 
1 (totally disagree) to 5 (totally agree). Cronbach's alphas were high ranging from 0.85 to 0.93 across 
sexes and SR and CR samples.

Psychological complaints, a marker of vulnerability and a source of stress in relationships 
(Halford & Bodenmann, 2013), were measured by the General Health Questionnaire (GHQ; Koeter 
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& Ormel, 1991). The 12 items, for example, ‘Have you recently lost much sleep over worry?,’ are 
scored on a scale with values depending on the actual item, for example, from 1 (not at all) to 4 (much 
more than usually). Cronbach's alphas were high ranging from 0.89 to 0.94 across sexes and SR and 
CR samples.

Analytic strategy and statistical analyses

As stated above, our analytic strategy was specifically designed to yield replicable findings. First, 
to test for sampling effects we included two independent samples of couples (i.e., SR and CR). 
Second, to distinguish different effects at different time-periods we tested our expectations separately 
during intervention, during follow-up, and during intervention plus follow-up. Third, we included 
pre-intervention actor relationship Dissatisfaction as a predictor of change over time in all analyses 
to distinguish room for improvement and vulnerability effects. Fourth, we ran separate analyses for 
each risk factor instead of a full multivariate analysis with all risk factors. Fifth, we included a broad 
set of risk factors to enhance the chance of replication with previous and future studies. Finally, to fill 
the gap in studies on partner effects we examined partner effects as well as actor effects. Altogether, 
we think that this research design offers ample opportunity for rejection of our hypotheses, as for each 
risk factor at each time frame and in each sample a result may be obtained that is inconsistent with 
our hypotheses. Given this large number of tests, setting α < 0.05 (two-tailed) even further increases 
the probability of rejecting the main hypotheses. Therefore, should our hypotheses not be rejected we 
think we have ground for expecting replicability of results.

To analyze both actor and partner effects of the predictors we applied an Actor-Partner-Interde-
pendence Model (APIM) framework (Cook & Kenny, 2005). The specific APIM analyses warrant 
elaborate description. Specifically, we used multilevel modeling as implemented by Linear Mixed 
Models in SPSS (Bryk & Raudenbush, 1987) with couple as the unit of analysis. Dependency of part-
ner scores was accounted for by including a random intercept at the couples' level, and dependency 
between the repeated measurements of Satisfaction by inclusion of an autoregressive model (AR1). 
An additional benefit of a Linear Mixed Model is the possibility of dealing with partially missing data.

For each predictor separately we computed a model including: the fixed main effects of sex, time, 
and both the actor and partner predictor at pre-intervention and the five 2-way interactions (sex*time, 
sex*actor predictor, sex*partner predictor, time*actor predictor, and time*partner predictor). In analy-
ses controlling for room for improvement pre-intervention Dissatisfaction was included as a covariate 
along with its two-way interactions with sex and time. In analyses without this control, these covar-
iates were left out. Because relationship Duration, Marital status, and having Children are predictors 
at the couples' level, no partner effects were included in these models. Dependent variables were 
Satisfaction during HmT (assessed prior to sessions 1, 3, and 5 and immediately after the final session 
8), during follow-up (session 8 and at follow-up-1 and -2, i.e., 2.75 and 14.27 weeks after session 8, 
respectively), and during HmT plus follow-up (all measurement points). Inspection of the residuals 
of Satisfaction revealed normal distributions. Analyses were based on the intention-to-treat sample.

There is no consensus concerning methods for power estimation of models with three levels, that 
is, couples (level 3), individual partners (level 2) and repeated assessments (level 1). Based on simu-
lation studies, Maas and Hox (2005) recommend a sample size of ≥50 at level 2. Hence, we assume 
that our sample sizes would be sufficient, with 158 partners in the SR sample and 100 partners in the 
CR sample.

In the main analyses we did not dichotomize continuous variables. However, we post hoc calculated 
effect sizes based on dichotomized variables to illustrate the direction and strength of significant 
effects. This was done by splitting each sample into halves with a high-risk subgroup (scoring less 
favorably) and a low-risk subgroup (scoring more favorably). We computed Cohen's d effect sizes 
for these high- and low-risk groups based on the estimated marginal means and the pooled SDs of 
the corresponding raw means (Feingold, 2009). Effect sizes can be interpreted as small when d = 0.2, 
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moderate when d = 0.5, and large when d = 0.8 (Cohen, 1977). We interpreted differences in effect 
size of high- and low-risk groups with d < 0.1 as negligible.

RESULTS

Preliminary analyses

Pre-intervention predictor assessments were missing in 3.1%–4.3% of the cases, depending on the 
specific risk factor. Regarding the dependent variable, Satisfaction, nonresponse was higher, that is, 
3.5% at pre-intervention, 10.9% at session 3, 20.5% at session 5 (partly due to postal failure), 13.6% 
postintervention, 17.8% at follow-up 1, and 19.4% at follow-up 2. To evaluate whether missingness 
was random, we examined if nonresponse at follow-up-2 affected the course of Satisfaction by running 
a linear mixed model as described above adding (non-)response to follow-up-2 and its interactions 
with time and sex as fixed factors. Because time*(non-)response at follow-up-2 was significant in 
both samples, we adjusted for nonresponse in each prediction model described above by adding the 
main effect of nonresponse at follow-up-2 along with its interaction with time.

Next, we plotted the course of Satisfaction, the dependent variable (Figure S1). Both SR and CR 
couples showed change during HmT at postintervention, with d = 0.32 in SR couples and d = 0.29 
in CR couples. From postintervention to follow-up SR couples remained stable with d = 0.02 result-
ing in a total gain from pre-intervention to follow-up of d = 0.34. CR couples largely reversed from 
postintervention to follow-up with d = −0.17, resulting in a small total gain from pre-intervention to 
follow-up of d = 0.11.

Room for improvement: Effects of pre-intervention dissatisfaction on the 
course of satisfaction

Pre-intervention actor Dissatisfaction was included as a moderator to test the room for improvement 
hypothesis. Actor Dissatisfaction showed significant two-way interactions with time in both samples, 
across all three time periods. As expected (hypothesis 1a), during intervention, Dissatisfaction was a 
significant predictor of change in both samples. Post hoc analysis indicated that in more dissatisfied 
groups more gain was obtained than in less dissatisfied groups (‘↑’ in Table 1).

Pre-intervention actor Dissatisfaction also predicted change during follow-up (hypothesis 1b). In 
the SR sample, consistent with our hypothesis, post hoc analyses indicated that in the more dissatis-
fied group more decline was found than in less dissatisfied group (‘↓’ in Table 1). However, in the CR 
sample the difference in effect-size was negligible (‘≈’ in Table 1).

Finally, during intervention plus follow-up we anticipated mixed results due to the summation of 
positive (1a) and negative (1b) effects (hypothesis 1c). In both our samples this summation turned 
out to be net more gain for more dissatisfied groups, due to larger effect sizes for the positive effects.

Vulnerability: effects of risk factors on the course of satisfaction while 
controlling for pre-intervention dissatisfaction as moderator

We tested the vulnerability hypothesis (2a) that, after controlling for room for improvement (including 
pre-intervention Dissatisfaction as moderator), all risk factors would show negligible or less gain, but 
not more gain across all time periods. During intervention, findings across samples were in support 
of this hypothesis. In the SR sample five risk factors showed significant two-way interactions with 
time; post hoc analyses revealed that three predictors, not having Children, lower partner Secure 
bond and lower partner Commitment/stability, indicated less gain in Satisfaction (‘↓’ in Table 1), 
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whereas for Marital status and partner Dissatisfaction the difference at the end of intervention between 
low-risk and high-risk groups was negligible (‘≈’ in Table 1). In the CR sample two risk factors 
showed significant two-way interactions with time during intervention. Post hoc analyses showed 
that high actor Anxiety was associated with substantially less gain during intervention, whereas the 
difference between low and high actor Education was negligible.

During follow-up, results were again in support of hypothesis 2a across samples. In the SR sample 
no risk factors significantly predicted change. In the CR sample significant two-way interactions with 
time were found for two risk factors. Post hoc analyses indicated that low partner Secure bond and low 
partner Self-disclosure were associated with more decline in Satisfaction.

During the full period of intervention plus follow-up, findings were again in line with hypoth-
esis 2a across samples. In the SR sample four risk factors showed significant two-way interactions 
with time. Post hoc analyses indicated that high-risk was associated with less gain for Marital status 
(cohabitation), not having Children, low partner Commitment/stability, and high partner Dissatis-
faction. In the CR sample three risk factors showed significant two-way interactions with time. Post 
hoc analyses indicated that low actor Education, high actor Anxiety, and low partner Self-disclosure 
were associated with small decline in Satisfaction, whereas the low-risk groups showed no or small 
improvement.

In sum, all findings were in support of hypothesis 2a: when room for improvement is controlled 
for, risk factors consistently predict negligible effects or less improvement (i.e., less gain during inter-
vention or more decline of benefit during follow-up) but no positive effects during any time frame.

Vulnerability revisited: effects of risk factors on the course of satisfaction 
without controlling for pre-intervention dissatisfaction as moderator

We then conducted the same analyses without controlling for room for improvement (not includ-
ing dissatisfaction as a moderator), which is in line with the modal analytic strategy in extant CRE 
research. As these analyses did not disentangle room for improvement and vulnerability effects, this 
resulted, as predicted, in very discrepant findings (Table S4). These analyses were not intended to 
reliably identify individual risk factors and we, therefore, do not discuss these findings in detail.

During intervention, we anticipated mixed results (more gain, less gain or negligible effects) 
due to the confounding of positive room for improvement effects and negative vulnerability effects 
(hypothesis 2b). Such an inconsistent pattern was exactly what we found in both samples. Less favora-
ble scores on risk factors were significantly associated with: more gain (‘↑’ in Table S4) for three risk 
factors in the SR sample and two risk factors in the CR sample, with less gain (‘↓’ in Table S4) for 
one risk factor in the SR sample and one risk factor in the CR sample, and was nonsignificant for the 
other risk factors.

During follow-up, consistent with hypothesis 2c, we observed five risk factors in the SR sample 
and seven in the CR sample to be associated with more decline, presumably due to the summation of 
negative vulnerability and negative room for improvement effects. This was the case in both samples 
with only one exception in the CR sample.

During intervention plus follow-up, we observed, consistent with hypothesis 2d, mixed results 
for risk factors: more gain (two risk factors in the CR sample), less gain (two risk factors in the SR 
sample, and three in the CR sample), or negligible effects (three risk factors in the SR sample), due to 
the summation of positive and/or negative effects during intervention (2b) and follow-up (2c).

DISCUSSION

This study examined whether risk factors have positive or negative effects on gain from HmT. We 
proposed that two potentially confounding effects, room for improvement and vulnerability, may occur, 
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with the ultimate results depending on sample, time frame of prediction, statistical handling, and specific 
predictors. Both our literature review and the present findings support a large positive room for improve-
ment effect during intervention, such that higher pre-intervention relationship dissatisfaction predicts 
more improvement in relationship satisfaction. We expected this effect to decline at follow-up, which was 
indeed found for the SR sample, but not fully replicated in the CR sample in which the effect was negligi-
bly small. Furthermore, and in line with the few prior studies that controlled for room for improvement, 
our present findings supported the vulnerability hypothesis across samples: when controlling for room for 
improvement all risk factors showed negative or negligible effects, but in no instance positive effects. We 
organized the discussion of our findings with an eye to the replication crisis that psychology is currently 
coping with (e.g., Tackett et al., 2017). Hence, for each of our major findings, we will discuss how likely 
we believe replication is, as well as under which conditions (e.g., sample and intervention-type).

Probably replicable: room for improvement hypothesis

Support for the room for improvement hypothesis was quite strong and robust over the two samples 
of our empirical study, and we, therefore, believe that these results are likely to be replicated in future 
studies. Specifically, high pre-intervention relationship dissatisfaction was consistently associated 
with larger improvement in satisfaction during intervention in both SR and CR samples (hypothesis 
1a). Of note, this finding is also consistent with the review of CRE studies provided in the introduc-
tion (Table S2). In the SR sample, the room for improvement hypothesis was also supported during 
follow-up: high pre-intervention dissatisfaction was associated with a decline of satisfaction (hypoth-
esis 1b). For the CR sample, however, this decline was negligibly small as post hoc analyses revealed 
that both high and low pre-intervention dissatisfied groups showed similar decline.

To explain this particular finding, it is important to consider sampling first. Individuals from the 
CR sample first received individual intervention for anxiety, mood, or personality disorders, and were 
in remission upon entering HmT. However, the mean level of attachment anxiety in this sample was 
found to be particularly high. It may well be that the degree of vulnerability of the CR sample was not 
well-matched with the intervention intensity, as HmT is a rather ‘light’ intervention. As a result, we 
conjecture that HmT may have sensitized underlying attachment-related vulnerabilities. In line with 
this, CR couples showed their peak gain (the point of highest relationship satisfaction), on average 
prior to session 5 (Figure S1). In this session couples start practicing the crucial secure attachment 
strategies. The relapse after session 5 may be interpreted as couples not being able to structurally 
change their core attachment problems. Of course, these are speculations in need of further research.

In sum, we think that hypothesis 1 (1a and 1b) is most likely to replicate in CRE studies in 
low distressed samples with matching intervention intensities. Our review of the empirical literature 
further underscores this hypothesis: the comprising study samples predominantly consisted of nondis-
tressed couples, and room for improvement effects for CREs were consistently observed. We strongly 
recommend testing for room for improvement in other samples and intervention modalities as well, 
but are less confident with respect to replication under those conditions.

Probably replicable: vulnerability hypothesis

Consistent with hypothesis 2a, all risk factors that showed incremental predictive value after controlling 
for room for improvement effects were associated with either negligible or negative effects (less gain 
during intervention or more decline during follow-up). Importantly, across two independent samples 
with a large set of predictors no exceptions (i.e., positive effects) were found. We think this finding 
is probably replicable, although specific outcome may depend on the balance of distress and vulner-
ability within the sample and the intervention intensity. After controlling for room for improvement, 
significant risk factors are indicative of ‘pure’ vulnerability effects which constitute obstacles to inter-
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vention or vulnerability to relapse. Our findings were fully in line with the two previous studies 
that controlled for dissatisfaction as moderator (Table S2). Interestingly, landmark response predic-
tion studies concerning couple therapy have also controlled for room for improvement and almost 
consistently found risk factors to have negligible or negative effects (cf., Atkins et al., 2005; Baucom 
et al., 2009).

By contrast, analyses not controlling for pre-intervention dissatisfaction yielded divergent effects, 
namely: (1) positive effects of risk factors during intervention that are likely to result from positive 
room for improvement effects outweighing negative vulnerability effects, and (2) more risk factors 
that become significant predictors of decline during follow-up which is likely the result from the 
additional negative effect of room for improvement during follow-up on top of the already negative 
vulnerability effects. Most of these effects disappeared after controlling for dissatisfaction as moder-
ator. We conjecture the same would happen if previous studies were to be re-analyzed this way: only 
negligible and negative effects related to vulnerability remain.

Probably not replicable: sample-specific risk factors

No specific indicators of vulnerability were identified that replicated across samples. In fact, most 
of the risk factors (72% in the SR and 78% in the CR sample) showed nonsignificant associations to 
outcome. These results are consistent with the notable absence of replication we found in the response 
prediction literature (Table S2). The only partial replication was found for low partner Secure bond, 
which was a predictor of less gain during intervention in the SR sample and stronger decline of satis-
faction during follow-up in the CR sample.

In sum, risk factors did not replicate between the two samples we used, almost all significant 
findings in the extant literature failed to replicate, and the majority of selected risk factors was not 
significantly associated with outcome in the first place. These observations lead to a somewhat pessi-
mistic conclusion: apart from relationship dissatisfaction itself, no specific single measures can be 
recommended for use in CRE prediction studies with satisfaction as outcome.

Maybe replicable: partner effects and commitment

As noted, the great majority of studies we reviewed did not take into account room for improve-
ment, nor distinguished between intervention and follow-up. If our basic premise is correct, doing 
so would yield improved odds for finding meaningful replicable predictors. We believe that two 
(post hoc) tentative hypotheses can be derived for future research from previous prediction studies 
and our current findings. First, after controlling for pre-intervention dissatisfaction, the rarely exam-
ined partner variables became important indicators of vulnerability in both our samples, whereas 
actor variables mostly were nonsignificant. We anticipate replication of partner variables in general 
if pre-intervention outcome is adequately being controlled for. Second, in the SR sample several 
indicators of lower relationship establishment, that is, not being married, not having children, and 
low levels of partner commitment/stability, were associated with less gain. Interestingly, in this less 
vulnerable sample than the CR sample these factors represent relationship-related characteristics. In 
the CR sample a different set of risk factors, namely actor anxiety, partner secure bond, and partner 
self-disclosure featured as important vulnerabilities. These variables represent the main intervention 
targets of HmT, that is, making partners less anxious about rejection and more disclosing, to eventu-
ally repair and enhance the secure bond between them. CR couples scored significantly lower than the 
SR sample on these variables pre-intervention. We speculate that in this more vulnerable sample these 
factors may form an obstacle for a light intervention like HmT. Yet, replication over clinical samples 
often fails, probably as a result of the particular characteristics of each ‘convenience sample’.
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Recommendations for future research

In addition to formulating general rather than predictor-specific hypotheses, we would like to advo-
cate some guidelines for study designs that may serve to improve the likelihood of achieving replica-
ble results. Probably the most crucial guideline is to include multiple samples within one study as this 
provides much more opportunity to distinguish sample-dependent results from replicable results. To 
illustrate, we observed that no risk factors replicated across the SR and CR samples. As all variables 
in the current study were measured with identical instruments at identical time points in both samples, 
measurement variance can be ruled out as an alternative explanation for the inconsistencies. In our 
view, this makes sampling to be the most likely cause of the observed discrepancies. This implies that 
replications are most likely across comparable samples and interventions. Therefore, we recommend 
researchers to specify to which type of samples and interventions their hypotheses likely apply, and, 
when feasible, to use multiple samples in one study to test for replicability. Of course, failures of 
replication may inspire useful hypotheses about mechanisms (the “why” in one sample, and “why 
not” in the other).

Second, we advocate separate analyses for change during the intervention and follow-up time 
frames. As effects may well be diverge across time intervals (positive room for improvement effects 
may be more prominent during intervention and negative vulnerability effects more during follow-up), 
the aggregation of these periods increases the probability that they are positive in one study, negative 
in another, and nonsignificant in a third study.

Third, we strongly recommend to control for room for improvement effects in response predic-
tion analyses. This guideline was indicated by our review of the literature and the markedly different 
findings we obtained by analyzing with and without controlling for pre-intervention dissatisfaction. 
Since we hypothesize that during intervention negative vulnerability effects will often be contami-
nated with, or masked by positive room for improvement effects, we believe vulnerability effects will 
become more prominent after controlling for room for improvement. Of note, this does not mean we 
completely rule out the possibility that risk factors may act as a positive predictor of change. This may 
be the case when the risk factor is modifiable by the intervention (e.g., attachment anxiety in EFCT; 
Dalgleish et al., 2015).

Fourth, we recommend univariate approaches instead of multivariate analyses. As shown in 
previous studies (e.g., Amato, 2014; Petch et al., 2012), multivariate approaches tend to include a 
study-specific set of predictors, which results in analyses that are not replicated in other studies.

Fifth, we advocate inclusion of a broad set of predictors rather than a priori selecting only one or 
a few risk factors. Accordingly, the likelihood of testing similar predictors and hence replicate effects 
across studies strongly increases. Furthermore, we propose the inclusion of partner effects as there are 
important clinical reasons to suspect these are relevant (Conradi et al., 2021).

Finally, the substantial room for improvement effects point to a crucial question for future research. 
Some aspects of room for improvement, regression to the mean, re-engagement, or new hope, may 
to some extent occur without intervention. Therefore, the estimated effects of room for improvement 
may mix-up actual change caused by intervention and change that would occur in a control condition 
as well. Interestingly, Doss et al. (2020) reported significant positive room for improvement effects 
during intervention but also for a waiting list group which did not significantly differ in magnitude. 
This may suggest that room for improvement captures a phenomenon unrelated to specific interven-
tions. However, replication is needed across different samples and interventions.

Several limitations should be kept in mind when interpretating the present findings. First, although 
we included a follow-up of 3.5 months it remains unclear whether maintenance of intervention gains 
in SR couples will prove stable over longer periods of time. Second, as discussed above, we suspect 
findings regarding CR couples to be rather sample specific as is often the case with clinical conven-
ience samples. Findings regarding SR couples, therefore, seem more representative for regular users 
of HmT and replication of these findings appear to be the most fruitful direction for future studies. 
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Finally, our analyses pertain only to satisfaction as outcome variable. Studying other variables that are 
of theoretical interest, such as attachment, communication, or affect, is recommended.

CONCLUSION AND CLINICAL IMPLICATIONS

In conclusion, in line with the room for improvement hypothesis, the current study established 
pre-intervention dissatisfaction as a predictor of gain in satisfaction during intervention (both samples) 
and decline during follow-up (SR sample, for the CR sample the effect was negligible). Moreover, 
room for improvement effects were shown to be confounded with negative vulnerability effects, 
implying that not disentangling both may result in erroneous interpretations and conclusions.

As the primary problem for the vulnerable couples appears to be decline of benefits the present 
findings bear clear clinical implications for the issue of selection for intervention and its effects on 
outcome (Kamphuis et al., 2021). First, CRE program trainers might want to assess the risk for decline 
prior to intervention. However, the current results and extant literature do not provide reason for opti-
mism concerning consistency of risk factors across samples. In fact, monitoring during intervention 
and follow-up might be a better diagnostic strategy for indicating couples who need more intensive 
interventions. Second, while the initial steep gain in relationship satisfaction in high-risk couples 
following a CRE program may suggest to trainers that such programs work rather well in high-risk 
couples (and even better than in low-risk couples), we recommend caution. Making too much of 
short-lived positive room for improvement effects may end in unnecessary disappointment as benefit 
may be followed by decline due to persistent vulnerability. To use a metaphor: use of low dose inter-
ventions in severe couple distress may be like pumping new air into a flat tire without adequately 
fixing the puncture. Hence, it seems more efficient to match the intensity of the intervention to the 
degree of vulnerability observed in the couple. For some, CRE programs may suffice, whereas others 
need an enhanced CRE program or couple therapy. Although more research is needed, this conclusion 
fits the original aim of regular CRE programs, which was prevention of relationship problems from 
becoming chronic and harder to treat (Bradford et al., 2015).
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