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Abstract

Background

Many international migrant workers (IMWs) in the Netherlands experience symp-
toms of anxiety and depression, often linked to adverse work and living conditions,
yet underutilise mental healthcare. Stepped-care approaches may improve access
by offering low-intensity support, followed by more intensive treatment if needed.
We evaluated the effectiveness of a culturally adapted, remotely delivered, scal-
able stepped-care intervention combining guided online self-help (Doing What
Matters in Times of Stress; DWM; step 1) and individual psychological support via
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including mental health data, trauma-related
information, and other personal health infor-
mation of participants from an underserved
population. The Vrije Universiteit Amsterdam
(VU) maintains a secure central data repository
for all RESPOND project data. De-identified
data underlying the results are available upon
request through research.data.fgb@vu.nl,
subject to approval by the RESPOND data
governance committee and provided that the
proposed use is compatible with the original
informed consent, ethical approvals, and
applicable data protection legislation. The code
used in the analysis is available from GitHub
[https://github.com/RRoosVU/respond_neth-
erlands_rct_analysis/releases/tag/v1.0.1] and
archived in Zenodo [https://doi.org/10.5281/
zen0do.21274846].
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videoconferencing (Problem Management Plus; PM+; step 2) both delivered by
non-professional helpers, among Polish migrant workers living in the Netherlands.

Methods and findings

In this parallel-group, two-arm, superiority randomised controlled trial, conducted in the
Netherlands, Polish-speaking migrant workers aged 18 years or older with elevated
psychological distress (Kessler Psychological Distress Scale; K10 = 16) were recruited
between May 2022 and January 2024 via social media and Polish community spaces.
All participants received Psychological First Aid (PFA) before being informed about
their allocation. Participants were randomly assigned 1:1 to care-as-usual or stepped-
care (DWM, followed by PM+ if distress persisted; K102 16) using computer-generated
randomisation with permuted blocks in Castor Electronic Data Capture (Castor EDC).
Participants and the main researcher were not blinded after allocation; outcomes

were self-reported, and research assistants handling later incidental follow-up contact
remained blinded. Assessments occurred at four timepoints: baseline (week 1), post-
DWM (week 7), post-PM+ (week 13), and 2-month follow-up (week 21). The primary
outcome was a composite measure of anxiety and depression (Patient Health
Questionnaire-Anxiety and Depression Scale; PHQ-ADS), measured at all timepoints,
with the primary endpoint at follow-up. Primary analyses followed the intention-to-treat
(ITT) principle using linear mixed models adjusted for baseline PHQ-ADS values. In
total, 218 participants were randomised and included in the ITT analysis (109 in each
group); PHQ-ADS data at the primary endpoint were available for 94 participants in the
intervention group and 101 in the control group. At follow-up, adjusted mean PHQ-
ADS scores were lower in the intervention group than in the control group (14.8 versus
21.3), with a between-group mean difference adjusted for baseline PHQ-ADS score

of —=6.52 (95% confidence interval [CI] [-8.73, —4.31]; p<0.001; Cohen’s d=-0.57),
reflecting a moderate effect. Significant between-group differences adjusted for base-
line PHQ-ADS were also observed post-DWM (-5.90; 95% CI [-8.12, —3.69]; p<0.001;
d=-0.56) and post-PM+ (-4.87; 95% CI [-7.18, —-2.56]; p<0.001; d=-0.44). Most par-
ticipants in the intervention group who completed the post-DWM assessment still met
criteria for PM+ (85/95, 89.5%). Eight serious adverse events occurred (intervention:
n=2; control: n=6), and none were considered related to the intervention. The main
limitations were limited generalisability, as most participants were women and had lived
in the Netherlands for several years, and limited conclusions about longer-term effects
due to the short follow-up period.

Conclusion

The DWM/PM+ stepped-care intervention significantly reduced symptoms of anxiety
and depression among Polish migrant workers in the Netherlands. These findings
support the use of a remotely delivered stepped-care model combining scalable psy-
chological interventions for migrant workers with elevated psychological distress.
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Author summary
Why was this study done?

* Many international migrant workers in the Netherlands experience symptoms of anxiety and depression but often face
barriers to accessing mental healthcare.

» Scalable psychological support delivered remotely may help reach people who might otherwise not receive help, but
evidence for such approaches among international migrant workers is limited.

» We tested whether a remotely delivered stepped-care programme, combining guided online self-help (Doing What
Matters in Times of Stress; DWM) with brief individual psychological support via video calls (Problem Management
Plus; PM+) when needed, could reduce symptoms of anxiety and depression among Polish migrant workers.

What did the researchers do and find?

* We conducted a randomised controlled trial including 218 Polish migrant workers living in the Netherlands who
reported psychological distress, who were randomly assigned to receive either care-as-usual or a remotely delivered
stepped-care psychological intervention (DWM/PM+).

 Participants receiving the intervention showed greater reductions in symptoms of anxiety and depression over time
than those receiving care-as-usual.

* Many participants improved after the online self-help step (DWM), while additional individual support (PM+) helped
reduce symptoms further among those who continued to experience higher levels of distress.

What do these findings mean?

» Remotely delivered stepped-care psychological support may help reduce symptoms of anxiety and depression
among international migrant workers.

» Such programmes may help expand access to mental health support for people who may have difficulty accessing
traditional services or who are waiting for specialist care.

» Because most participants were women and had already lived in the Netherlands for several years, and because
the study only followed participants for a short time, more research is needed to know whether this programme also
works for other migrant populations and over longer periods.

Introduction

In 2022, 167.7 million international migrant workers (IMWs) comprised 4.7% of the global labour force [1]. IMWSs are
foreign-born individuals aged 215 years who were part of the labour force of their country of residence [2]. Nearly a quarter
of IMWs live in Northern, Southern, and Western Europe, comprising 17.4% of the labour force. In the Netherlands, nearly
1 million employees (13.0%) are foreign-born, over half from the European Union (EU), primarily Poland [3,4]. IMWSs in
the Netherlands are typically EU citizens employed in temporary, low-paid, physically demanding jobs in sectors such as
agriculture, logistics, and industry [5,6].

IMWs often live in overcrowded or substandard housing, experience high stress levels, and face barriers to health-
care [6-9]. A meta-analysis found that anxiety and depression prevalence among IMWs is 39% and 27%, respectively
[10]. Risk factors include poor living conditions, occupational stressors (e.g., physically demanding work, job insecurity),
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barriers to healthcare, and limited social support [10]. Despite this burden and ongoing marginalisation, IMWs make
limited use of mental health services due to language barriers, limited awareness of available care, stigma, and inflexible
work schedules [6,11]. The COVID-19 pandemic exacerbated these vulnerabilities, exposing IMWs to high infection risk,
job loss, housing insecurity, and mobility disruption [6,12,13].

The World Health Organization (WHO) has developed several scalable, transdiagnostic psychological interventions to
reduce psychological distress in populations affected by adversity, using a task-shifting approach where trained non-
specialists, so-called ‘helpers’, deliver care. Two such interventions are Doing What Matters in Times of Stress (DWM)
[14] and Problem Management Plus (PM+) [15]. DWM is an illustrated stress management guide based on acceptance
and commitment therapy (ACT), originally developed to complement Self-Help Plus (SH+), a group-based stress man-
agement course [16]. It was adapted into a guided self-help intervention delivered over five weekly modules via a web
application, with optional weekly guidance from a trained helper to support engagement and practice of the strategies [16].
PM+ is a brief intervention rooted in cognitive behavioural therapy (CBT), typically delivered in five individual sessions
by a trained helper [15]. PM+ has shown effectiveness in reducing symptoms of depression, anxiety, and post-traumatic
stress disorder (PTSD) among people experiencing psychological distress [17], while SH+ has been found to prevent the
onset of mental disorders in populations with elevated distress [18].

Stepped-care expands access to care while conserving resources: individuals start with a low-intensity, evidence-
based treatment (lower burden in time and cost for individuals and providers). Progress is monitored; only those not (sig-
nificantly) responding step up to higher-intensity treatment [19]. Guided self-help interventions can have similar effects to
face-to-face therapy, supporting its use as the first step [20]. Digital interventions such as DWM are flexible and remove
travel barriers. Given the high prevalence of anxiety, depression, and related psychological distress among IMWs and
their limited access to specialist services, stepped-care offers a pragmatic strategy to match treatment intensity to need.
Accordingly, we selected guided DWM as step 1, and PM+ as step 2 for those with persistent distress, a sequence with
promising results among migrants in Italy [21], and healthcare workers in Spain [22].

Before evaluating the effectiveness of this stepped-care programme, we conducted a formative qualitative study to
explore IMWSs’ problems, daily functioning, and help-seeking behaviour in the Netherlands and to inform the cultural
adaptation of DWM/PM+ [6]. Most migrant worker participants in that study were Polish, and many professionals primarily
worked with Polish migrant workers. Participants described multiple, interrelated stressors, including precarious employ-
ment, housing precarity, administrative barriers, and difficulties accessing (mental) healthcare. Based on these findings,
the prominent position of Polish migrant workers in the Netherlands, and practical considerations regarding translation of
materials and language-specific intervention delivery, we therefore decided to focus the present study on Polish-speaking
migrant workers.

Objective

This study aimed to evaluate the effectiveness of the DWM/PM+ stepped-care intervention, compared with care-as-usual,
in reducing symptoms of anxiety and depression among Polish migrant workers living in the Netherlands.

Methods
Study design and participants

This parallel-group, two-arm, superiority randomised controlled trial (RCT) was conducted in the Netherlands by Vrije
Universiteit Amsterdam. It was registered in the Dutch Trial Register (NL9630; https://www.onderzoekmetmensen.nl/en/
trial/27052, 08/08/2021). Full details are available in the published protocol [23]. No substantial changes were made,
except for a change in the method of obtaining written informed consent, which switched from printed consent returned
by mail to digital consent mid-recruitment, and the method of imputation (see Statistical analysis section). Results are
reported in accordance with Consolidated Standards of Reporting Trials (CONSORT) 2025 guidelines (S1 Checklist) [24].
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Eligible participants were Polish migrant workers (= 18 years) living in the Netherlands, with elevated psychological
distress (Kessler Psychological Distress Scale; K102 16) [25,26], sufficient Polish language skills, and internet access.
As only Polish-speaking individuals were enrolled, all procedures and materials in this study were provided exclusively in
Polish. Exclusion criteria included: intention to move abroad within six months, acute medical conditions, imminent suicide
risk, severe mental disorder (e.g., psychotic disorder), cognitive impairment (e.g., severe intellectual disability), current
specialist psychological treatment (e.g., CBT), or recent psychotropic medication changes (past two months).

Randomisation and masking

Participants were randomly assigned (1:1) to the intervention or control group via Castor Electronic Data Capture (Castor
EDC) [27]. The random allocation sequence was computer-generated within Castor EDC using permuted blocks (sizes

4 and 6), with no stratification. After participant inclusion, the main researcher manually initiated randomisation in Cas-
tor EDC, after which group allocation was revealed to this researcher. Before being informed about their randomisation
group, all participants received Psychological First Aid (PFA) (see Procedures section). The research assistant delivering
PFA checked the participant’s allocation only after completing the PFA-support conversation, and then disclosed it to the
participant. This was done by a research assistant not involved in later participant follow-up contact. Research assistants
handling incidental participant follow-up contact (e.g., safety procedures, participant queries) remained blinded.

Procedures

Recruitment targeted Polish migrant workers primarily via social media and Polish community spaces (e.g., supermarkets,
beauty salons, non-governmental organisations) across the Netherlands. All materials and procedures were in Polish;
participant contact was handled by Polish-speaking research assistants. Interested individuals had an initial telephone
call with the research assistants, during which the study was explained and they could ask preliminary questions. If they
remained interested, they received the participant information sheet and informed consent form, either digitally or on
paper, and a second call was scheduled at least one week later to answer any remaining questions. During this second
call, they could ask further questions and indicate whether they wanted to participate. Those who decided to participate
then provided formal written informed consent, either digitally or on paper. After informed consent had been obtained,
participants completed a screening assessment (t): a self-administered online questionnaire via Castor EDC [27] and a
brief video interview.

Subsequent assessments (t,—t,) were self-administered via Castor, and included sociodemographic, clinical, and con-
textual measures (e.g., COVID-19 impact, stressors, service use). In both groups, follow-up assessments were intended
to fall at approximately week 7, 13, and 21. However, the operational triggers for ¢, and ¢, differed slightly between arms
to ensure that, in the intervention group, these assessments closely followed completion of each treatment step. In the
control group, t, was triggered 42 days (6 weeks) after completion of the baseline assessment (t,, week 1), t, 42 days
after completion of £,, and t, 140 days (20 weeks) after completion of baseline (t). In the intervention group, t, was sent
6 weeks after participants received access to DWM, and t, was sent 1 week after completion of the last PM+ session.
The follow-up assessment t, was again scheduled 140 days (20 weeks) after completion of baseline, as in the control
group. Thus, although the intended timing of ¢, and ¢, assessments was comparable across arms, in the stepped-care
arm assessments were aligned with completion of the intervention steps (DWM and PM+) resulting in some real-world
variability around the nominal weeks 7 and 13. Accordingly, t, represents the immediate post-DWM assessment in the
stepped-care arm (corresponding approximately to week 7 assessment in the control arm), £, represents the immediate
post-PM+ assessment in the stepped-care arm (corresponding to week 13 assessment in the control arm), and ¢, rep-
resents the two-month follow-up assessment in both groups. Assessments remained open for 14 days, with reminders on
day 2, 5, and 10. If < 14 days remained before ¢,, t, was skipped. Participants received €10 (gift voucher) per completed
assessment.
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Three days after baseline, all participants (i.e., both intervention and control group), received PFA. PFA is a brief sup-
port strategy for psychological distress, providing humane, practical help. Key elements include identifying and addressing
basic needs, providing support, and promoting safety [28]. This ensured all participants received some initial support. PFA
was delivered by phone and the call lasted £15 min. The intervention group then received DWM, and PM+ if distress per-
sisted at t, (K102 16). All participants had unrestricted access to monitored care-as-usual [23]. Both the PFA session and
the subsequent stepped-care intervention (DWM/PM+) were fully remote and in Polish.

DWM is a five-week guided self-help programme delivered via a mobile-friendly web application. A new module
unlocks weekly, regardless of module completion, offering audio exercises and stress management techniques. Modules
cover ACT-based strategies (e.g., present-moment awareness, cognitive defusion, acceptance of unpleasant feelings, val-
ues clarification, committed action, self-compassion) [16]. Participants received a 15-minute introductory call and optional
weekly guidance (phone or asynchronous messages, per participant preference).

PM+is a five-session, weekly individual intervention (60 min) focused on practical strategies (e.g., problem-solving,
behavioural activation) [15]. Printed hand-outs were sent by post and additionally provided by email as PDF attach-
ments, to support engagement with videoconference-based sessions. Missed sessions were followed up by helpers to
reschedule.

PFA was delivered by psychology students (research assistants), and DWM and PM+ by volunteer native Polish
speakers in the Netherlands (i.e., non-specialist helpers). They received a hybrid Training of Helpers using WHO proto-
cols: 2 days for DWM and 7-8 days for PM+, including role plays and script practice. Training was delivered by WHO-
trained professionals. Three training rounds were held (2022-2023). Of 16 helpers who started training, 14 (all female)
completed and worked as helpers (10 DWM/PM+, 4 (psychology students) DWM only); 2 male helpers discontinued
during/after training. Clinical psychologists provided weekly online supervision, with WHO-trainer support as needed. Par-
ticipants were paired with a helper based on availability, and thus could have different helpers for DWM and PM+.

Both DWM and PM+ were culturally adapted for Polish migrant workers, informed by formative qualitative research,
guided by Bernal and colleagues’ framework [29]. Key adaptations included remote delivery, shortened PM+ sessions
(9060 min), and culturally tailored content (see [6]).

Outcomes

The K10 (10 items, 1-5 Likert, range 10-50; strong psychometric properties [25]) was used to assess non-specific psy-
chological distress at ¢, (screening) and was repeated at t, (post-DWM) to determine eligibility for step-up to PM+. At £,
suicide risk (suicidal thoughts interview from the PM+ manual) and cognitive impairment (PM+ observation checklist) were
also assessed.

The primary outcome was symptoms of anxiety and depression at follow-up (t,), measured with the 16-item
Patient Health Questionnaire-Anxiety and Depression Scale (PHQ-ADS), a composite of the Patient Health
Questionnaire-9 (PHQ-9, 0-27) [30] and Generalized Anxiety Disorder-7 (GAD-7, 0—21) [31] (0-3 Likert scale; total
range 0-48). The primary endpoint was the two-month follow-up assessment (t,). Treatment effects on PHQ-ADS
were prespecified to be estimated at all post-baseline assessments (t,, t,, and t,). The validated Polish PHQ-9
was used [32]. The Polish GAD-7 is not yet formally validated, but has shown high internal consistency in several
COVID-19 studies [33-35].

Secondary outcomes included symptoms of depression (PHQ-9) [30], anxiety (GAD-7) [31], and post-traumatic stress
(PTSD Checklist for DSM-5, PCL-5, 8-item version; range 0-32) [36] at {,, t, and t,. Clinical cut-offs were 210 for proba-
ble anxiety and depression [31,37], and = 19 for probable PTSD [36]. The Polish 20-item PCL-5, with good psychometric
properties [38], served as the basis for the 8-item version used in this study [36]. Across all scales, higher scores indicated
greater symptom severity. Baseline Cronbach’s alpha values were 0.92 (PHQ-ADS), 0.83 (PHQ-9), 0.89 (GAD-7), and
0.87 (PCL-5).
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At baseline (t,) and follow-up (t,), participants completed a 10-item version of the Brief Trauma Questionnaire (BTQ)
[39], translated into Polish by the study team per WHO guidelines [40]. At t —t,, participants completed additional prespec-
ified measures, including a COVID-19 impact questionnaire. The BTQ and COVID-19 impact items are included in this
manuscript as contextual variables and/or exploratory moderators, as described in the Statistical analysis section.

Four additional prespecified measures were collected at t,~t, but are not reported in the present manuscript because
they address separate research questions related to resilience-related mechanisms and cost-effectiveness. These mea-
sures will be reported in separate planned manuscripts. For the resilience-related analysis, positive appraisal style was
assessed using the Positive Appraisal Style Scale - content focused (PASS-content) [41], and stressor exposure was
assessed using a questionnaire adapted from the Mainz Inventory of Microstressors (MIMIS) [42] and similar measures
[43]. The measures collected for the cost-effectiveness analysis are health-related quality of life assessed using the
EuroQol 5-dimensional descriptive system—5-level version (EQ-5D-5L) [44], and service use assessed using the Client
Service Receipt Inventory (CSRI) [45].

Safety monitoring included a suicide screening question at ¢—t,. If positive, the suicidality module of the Mini-
International Neuropsychiatric Interview (MINI) [46] was administered by telephone; scores = 17 (high-risk) were consid-
ered serious adverse events and reported to the Medical Ethics Committee. Participants were monitored until stabilised
and referred to their general practitioner if needed. No Data Safety Monitoring Board was involved.

Only the PHQ-9, GAD-7, and suicide screener were mandatory. No outcome changes were made after trial initiation.
Treatment fidelity (i.e., helpers’ adherence to intervention manuals) was monitored throughout. With participant consent,
calls/sessions were recorded; every 10th recording was reviewed using a fidelity checklist, stratified by helper. Most were
reviewed by one rater; a subset by two independent raters.

Statistical analysis

Sample size calculations (power=0.95, a=0.05, two-sided) were based on detecting a small-to-medium effect group x time
interaction effect of Cohen’s f=0.30 on the primary outcome (PHQ-ADS at t,), informed by prior PM+ trials [47,48]. Using
G*Power, we modelled the group xtime (baseline versus t,) interaction with an F test in a 2 x 2 repeated-measures anal-
ysis of variance (ANOVA), as a standard approximation of the planned mixed-effects analysis. The effect size was spec-
ified as Cohen’s f=0.30 for the within-between interaction, using G*Power specification in which the correlation among
repeated measurements is treated implicitly. This gave a required sample of 148 participants with complete data (74 per
group). Allowing 30% attrition, the target sample size was set at 212 participants (106 per group). The study was powered
for the primary outcome only; secondary and exploratory analyses were not powered and should be interpreted cautiously.

Missing scale items were handled for the PHQ-9, GAD-7, and PCL-5. The PHQ-9 and GAD-7 together constitute the
PHQ-ADS primary outcome; therefore, item-level imputation on these scales directly informed the PHQ-ADS total score.
Imputation was performed if < 50% were missing. When a single item was missing, person mean substitution (proration)
was applied, whereby the missing item was replaced by the mean of the participant’s completed items, rounding to the
nearest whole number (PHQ-9: n=1; GAD-7: n=0; PCL-5: n=13). This approach is consistent with scoring recommen-
dations for instruments such as the PHQ-9, where prorating is permitted when item-level missingness is low (e.g.,<20%—
25%) [49]. For multiple missing items (< 50%), multiple imputation by chained equations (MICE) [50] with predictive mean
matching and five imputations was used (PCL-5: n=14). If > 50% of items within a scale were missing, the scale score at
that specific assessment was treated as missing rather than imputed, to avoid generating scores based predominantly on
imputed values. When participants did not complete a questionnaire at a given follow-up assessment, the outcome at that
time point was recorded as missing. Sum scores were calculated only when all items were available following imputation.
BTQ scores reflected the number of endorsed items (range 0-10).

Baseline characteristics were summarised descriptively by randomisation group; no formal statistical tests of between-
group baseline differences were performed, as such tests are not recommended in randomised trials [51]. To examine
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whether realised assessment timing differed between arms, the observed number of days between completed assess-
ments (t,~t,, t,-t,, t~t,, and t —t,) was calculated using Castor completion dates. Mean intervals were compared between
randomisation groups using Welch two-sample t-tests.

Primary analysis followed an intention-to-treat (ITT) approach, including all randomised participants. PHQ-ADS was
the primary outcome, with ¢, as the primary endpoint. The primary estimate was the between-group difference in PHQ-
ADS scores at t,, estimated using linear mixed models (LMMs) adjusting for baseline PHQ-ADS values. This approach
estimates the treatment effect at t, while adjusting for baseline PHQ-ADS values and is statistically equivalent to analysing
change from baseline under standard assumptions. Secondary outcomes (PHQ-9, GAD-7, and PCL-5) were analysed
using the same modelling framework. Intervention completers were defined as those completing 23 DWM modules and,
if eligible for PM+, attending 24 sessions. Per-protocol (PP) analyses were conducted as sensitivity analyses including
intervention completers only; control participants were analysed as randomised.

LMMs included fixed effects for time (categorical; t,~t,), randomisation group, the respective baseline score as covari-
ate, and time x group interaction, with a random intercept for participant to account for within-person correlation. The
random intercept accounts for within-person correlation across repeated assessments, whereas inclusion of the baseline
score as a covariate adjusts for initial severity. This specification allows estimation of treatment effects at follow-up while
adjusting for baseline severity. All randomised participants were included in the primary outcome model. LMMs were esti-
mated using maximum likelihood, which incorporates all available outcome data under a missing-at-random assumption
and allows inclusion of all randomised participants without requiring separate imputation of missing follow-up scores.

Two models were estimated: a baseline-adjusted model as the primary analysis, and a covariate-adjusted model as a
sensitivity analysis, additionally including gender, age, education level, relationship status, work hours per week (based on
work sector), trauma history (any versus none), and COVID-19 infection. Covariates were derived from baseline question-
naire data and, where required, recoded or grouped for analysis. They were selected a priori based on clinical relevance
to assess the robustness of the primary findings. These variables were treated as covariates in the sensitivity analyses,
whereas potential moderators were examined separately in prespecified moderation analyses. Estimated marginal means
(EMMs) were calculated per group and time point, averaged across levels for categorical covariates and estimated at the
sample mean for continuous covariates. At each time point, between-group differences with 95% confidence intervals
(Cls), p-values and effect sizes (Cohen’s d) were calculated. Effect sizes were based on LMM-estimated EMMs (adjusted
for baseline and covariates) and the pooled standard deviation (SD) from raw (unadjusted) data at that time point. All tests
were two-tailed. P-values are reported alongside effect sizes and 95% confidence intervals to allow interpretation beyond
statistical significance alone.

PHQ-ADS moderation analyses at ¢, (ITT) used the same modelling framework, both unadjusted and adjusted for
baseline scores. Potential effect modification by baseline characteristics was examined in separate moderator analyses
by including interaction terms between randomisation group, time, and the respective potential moderator. Moderators
included baseline PHQ-ADS, gender, age, relationship status, education, duration of stay in the Netherlands, current work
sector, prior mental health service consultation, number of traumatic events (BTQ), and negative psychological impact of
COVID-19. Where needed, moderator variables were derived from the original questionnaire responses by collapsing cat-
egories, recoding open-text responses, or creating grouped variables for analysis. When evidence of effect modification
was observed, subgroup analyses were conducted to support interpretation of the interaction by estimating intervention
effects separately within levels of the moderator.

Reliable change and clinical recovery (ITT) on PHQ-ADS were calculated as exploratory outcomes using the Reliable
Change Index (RCI), based on baseline Cronbach’s alpha and SD [52]. Recovery was defined as reliable improvement
(RCI<-1.96) and a score below the clinical cut-off (2 SDs below baseline mean).

Further exploratory analyses examined factors influencing intervention uptake or outcomes, including subgroup analy-
ses by baseline distress (K10: 16—29 (low-to-moderate) versus 30-50 (severe) [53]), and within-group comparisons (DWM
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completers versus non-completers, PM+ eligible versus non-eligible, PM+ completers versus non-completers). In these
analyses, we compared groups on sociodemographic characteristics, symptoms of anxiety and depression (PHQ-ADS),
PHQ-ADS change scores, and explored whether helper continuity was associated with PM+ completion and ¢, PHQ-ADS
scores.

All statistical analyses were conducted in R (version 4.4.2), using RStudio (version 2024.12.1). All analyses followed
the published protocol [23], unless indicated as exploratory (not prespecified). No interim analyses or stopping guidelines
were planned.

Results
Participants

Between May 2022 and January 2024, 1,190 individuals contacted the research team. Many could not be reached or
declined after receiving study information. Of 481 who received a consent form, 280/481 (58.2%) provided consent.
Twenty did not complete screening (e.g., lost contact). Of 260 screened, 218 were randomised (109 per group; Fig 1). The
first participant was enrolled on June 3, 2022, and the last participant on January 25, 2024. Recruitment ended once the
planned minimum target sample size of 212 participants had been reached. The final sample slightly exceeded this target
because several individuals had already provided informed consent and had screening appointments scheduled and were
therefore still screened and enrolled if eligible. Follow-up assessments were completed up to June 19, 2024.

Most participants identified as female (n=162, 74.7%) with a mean age of 38.8 years. Most lived permanently in the
Netherlands (n=204, 94.0%; mean 6.1 years), though some alternated residence between countries. Nearly half worked
in physical/industrial sectors (n=92, 47.2%), and 105 participants (64.0%) had regular daytime schedules. Mean baseline
PHQ-ADS score was 24.7 (SD=9.8), indicating moderate symptoms of anxiety and depression. K10 screening scores
were high (M=30.01, SD=7.53, range: 16—48), with no group difference (p=0.427). Most participants (n=131, 64.9%)
had previously consulted mental health services. Cut-offs for probable anxiety, depression, and PTSD were met by 130
(59.6%), 159 (72.9%), and 119 (55.1%), respectively; 159 (72.9%) reported a traumatic experience. See Table 1 for base-
line characteristics; S1 Table for the full overview.

PHQ-ADS (primary outcome) data were available for all 218 participants (100.0%) at t, (baseline), 193 (88.5%) at t,
(post-DWM), 177 (81.2%) at t, (post-PM+), and 195 (89.4%) at t, (follow-up), with no group differences in attrition. Across
outcome measures, completion ranged from 216/218 to 218/218 (99.1%—-100%) at t,, 192/218 to 193/218 (88.1%—88.5%)
att, 170/218 to 178/218 (78.0%—81.7%) at t,, and 193/218 to 195/218 (88.5%—89.4%) at t,. PCL-5 (non-mandatory) had
the most missing data. In the intervention group, drop-outs (n=6) were less likely to speak Dutch/English (p=0.004) and
tended to have lived in the Netherlands longer (p=0.021) than non-drop-outs (n=103).

Twenty-six participants (intervention: n=9; control: n=17) required a total of 36 suicide assessments. Of these, 28
assessments were conducted, while eight assessments involving seven participants were not conducted due to non-
response or refusal. Eight of the 28 conducted assessments (28.6%) were considered a serious adverse event (interven-
tion: n=2; control: n=6). No adverse events were considered related to the intervention.

The realised assessment timing differed between randomisation groups at t,, t,, and t,. The mean interval from t,—t,
was 45.5 days in the control group versus 57.1 days in the intervention group, and from ¢—t, 45.0 versus 53.3 days (both
p<0.001). The interval from t—t, was 53.3 days in the control group and 34.0 days in the intervention group (p<0.001).
The overall interval from t,—t, was similar across groups (143.7 versus 145.3 days; p=0.041).

Intervention uptake

In the intervention group (n=109), 107/109 participants (98.2%) activated the DWM app, and 84/109 (77.1%) com-
pleted = 3 modules (Fig 1). These DWM completers finished on average 4.63 modules (SD=0.64), against 1.13
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Fig 1. CONSORT flow diagram. Note. All participants assessed were included in the intention-to-treat primary outcome analysis. "Drop-out” includes
participants who actively withdrew from the study; “Missed” includes participants who missed the assessments but remained enrolled. Abbreviations:
CAU, care-as-usual; PFA, Psychological First Aid; DWM, Doing What Matters in Times of Stress; PM+=Problem Management Plus; K10=Kessler Psy-
chological Distress Scale.

https://doi.org/10.1371/journal.pmed.1005197.9001

(SD=0.76) for non-completers (n=25). Completion rates declined across modules, from 94/109 (86.2%) for module 1 to
64/109 (58.7%) for module 5.

Of 95 intervention participants completing t,, 85/95 (89.5%) qualified for PM+ (K102 16). Of these, 76/85 (89.4%) were
linked to a helper (27 to the same as DWM) and 70/85 (82.4%) started PM+. Reasons for not starting included travel,
workload, starting therapy, or finding DWM sufficed. Of the 85 participants eligible for PM+, 66/85 (77.6%) completed > 4
PM+ sessions (Fig 1).

On average, participants received access to DWM 8 days after being informed of group allocation (range: 1-24;
median: 7), and started PM+ 14 days after being informed of eligibility (range: 2—46; median: 11). Of the 64 who
completed all PM+ sessions, 48 (75.0%) did so within 5-6 weeks (M=5.6, range: 4-9), with some delays (e.g., no
internet credit, driving lessons in Poland). T4 follow-up occurred on average 36.9 days (SD=11.5, range: 9-58) after
the last PM+ session. Helpers supported on average 7.3 DWM participants and 6.0 PM+ completers (range: 2—12 for
both).
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Table 1. Baseline sociodemographic, clinical, and COVID-related characteristics of participants by randomisation group.

Variables Randomisation group
Intervention Control Full sample
n=109 n=109 N=218
Gender, n (%)
Female 86 (78.9) 76 (70.4) 162 (74.7)
Male 23 (21.1) 30 (27.8) 53 (24.4)
Other 0 2(1.9) 2(0.9)

Age, M (SD) (range)

37.5 (9.1) (20-61)

40.0 (9.5) (20-61)

38.8 (9.4) (20-61)

Relationship status, n (%)*

In a steady relationship/married 73 (67.0) 67 (61.5) 140 (64.2)

Not in a relationship 36 (33.0) 42 (38.5) 78 (35.8)
Children, n (%)*

Yes 48 (44.0) 48 (44.4) 96 (44.2)

No 61 (56.0) 60 (55.6) 121 (55.8)
Educational level, n (%)*

Primary or secondary education 44 (43.6) 45 (44.6) 89 (44.1)

Professional education or university 57 (56.4) 56 (55.4) 113 (55.9)
Country of residence pattern, n (%)*

Permanent residence in the Netherlands 102 (93.6) 102 (94.4) 204 (94.0)

Alternating residence in the Netherlands and another country 7(6.4) 6 (5.6) 13 (6.0)

Duration of stay in the Netherlands (in months), M (SD) (range)

69.1 (57.7) (3-240)

77.7 (56.3) (3-216)

72.8 (57.0) (3-240)

Speaks Dutch and/or English, n (%)

Yes 92 (85.2) 84 (84.0) 176 (84.6)

No 16 (14.8) 16 (16.0) 32 (15.4)
Income, n (%)

Yes 91 (91.9) 91 (91.9) 182 (91.9)

No 8(8.1) 8(8.1) 16 (8.1)
Current work sector, n (%)*

Administrative and support sectors 7(7.3) 7(7.1) 14 (7.2)

Commercial sectors 13 (13.5) 17 (17.2) 30 (15.4)

Education, health care, and uniformed professions 14 (14.6) 16 (16.2) 30 (15.4)

Physical and industrial sectors 47 (49.0) 45 (45.5) 92 (47.2)

Other 15 (15.6) 14 (14.1) 29 (14.9)

Hours work/week, M (SD) (range)t

35.3 (10.7) (2-70)

35.9 (9.1) (0-52)

35.6 (9.9) (0-70)

Work schedule, n (%)t

Regular daytime hours 54 (66.7) 51(61.4) 105 (64.0)

Shift work (changing hours) 27 (33.3) 32 (38.6) 59 (36.0)
Ever consulted a mental health service, n (%)

Yes 66 (65.3) 65 (64.4) 131 (64.9)

No 35 (34.7) 36 (35.6) 71(35.1)

Anxiety/depression symptoms (PHQ-ADS score, 0-48), M (SD) (range)

23.89 (9.16) (8-48)

25.49 (10.44) (5-46)

24.69 (9.83) (5-48)

Anxiety symptoms (GAD-7 score, 0-21), M (SD) (range)

10.72 (4.85) (3-21)

11.44 (5.44) (1-21)

11.08 (5.15) (1-21)

Probable anxiety disorder (GAD-7 210), n (%) 63 (57.8) 67 (61.5) 130 (59.6)
Depression symptoms (PHQ-9 score, 0-27), M (SD) (range) 13.17 (5.09) (5-27) 14.05 (5.65) (4-26) 13.61 (5.38) (4-27)

Probable depressive disorder (PHQ-9 210), n (%) 79 (72.5) 80 (73.4) 159 (72.9)
Post-traumatic stress symptoms (PCL-5 score, 0-32), M (SD) (range) 17.54 (6.88) (3—-31) 19.23 (6.79) (2-32) 18.38 (6.87) (2-32)

Probable PTSD (PCL-5 219), n (%) 56 (51.4) 63 (58.9) 119 (55.1)
(Continued)
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Table 1. (Continued)

Variables Randomisation group
Intervention Control Full sample
n=109 n=109 N=218
Traumatic experiences (brief BTQ score, 0-10), M (SD) (range) 1.82 (1.88) (0-8) 2.39 (2.48) (0-10) 2.10 (2.21) (0-10)
At least 1 traumatic experience (BTQ), n (%) 79 (72.5) 80 (73.4) 159 (72.9)
Negative psychological impact of COVID-19, n (%)*
Yes 57 (54.3) 62 (62.6) 119 (58.3)
No or don’t know 48 (45.7) 37 (37.4) 85 (41.7)

Note. Missing values per variable and randomisation group (i=intervention group, ¢=control group): Gender (c: 1 [0.9%]), Age (i: 2 [1.8%)]; c: 1 [0.9%]),
Speaks Dutch and/or English (i 1 [0.9%)]; c¢: 9 [8.3%]), Duration of stay in the Netherlands (i: 45 [41.3%]; c: 61 [56.0%]), Ever consulted a mental health
service (i: 8 [7.3%]; c: 8 [7.3%]), Educational level (i: 8 [7.3%]; c¢: 8 [7.3%]), Country of residence (c: 1 [0.9%]), Current work sector (i: 13 [11.9%]; c: 10
[9.2%]), Hours work/week (c: 1 [0.9%]), Work schedule (c: 3 [2.8%]), Income (i: 10 [9.2%]; c: 10 [9.2%]), Children (c: 1 [0.9%]), Post-traumatic stress
symptoms (PCL-5)/Probable PTSD (PCL-5219) (c: 2 [1.8%]), COVID-19 psychological impact (i: 4 [3.7%]; c: 10 [9.2%]).

* Response categories were combined where applicable. S1 Table shows the full baseline categories and, for ‘Current work sector’, the grouping of
detailed categories into the broader sectors presented here.

1 Only presented to participants who reported current employment (81 intervention (74.3%), 86 control (78.9%)). Abbreviations: M, mean; SD, standard
deviation; PHQ-ADS, Patient Health Questionnaire-Anxiety and Depression Scale; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety
Disorder-7; PCL-5, PTSD Checklist for DSM-5; BTQ, Brief Trauma Questionnaire.

https://doi.org/10.1371/journal.pmed.1005197.t001

Treatment fidelity

In total, 103/109 participants (94.5%) consented to DWM call recordings, resulting in 339 recordings; 55/70 (78.6%) of
those who started PM+ consented to PM+ session recordings, resulting in 208 recordings. Fidelity was assessed for 33
DWM support calls and 21 PM+ sessions. On average, 91.2% of DWM and 82.0% of PM+ protocol components were
delivered. Inter-rater agreement was 96.0% (DWM) and 100% (PM+; 15 and 8 double-rated, respectively).

Primary outcome

At t, (follow-up; primary endpoint), PHQ-ADS scores (symptoms of anxiety and depression) were significantly lower in the
intervention group than in the control group, with a baseline-adjusted mean difference of —6.52 (95% confidence inter-
val [CI] [-8.73, —4.31]; p<0.001; Cohen’s d=-0.57), indicating a moderate effect. Significant between-group differences
for the primary outcome were also found at £, (post-DWM; -5.90; 95% CI [-8.12, -3.69]; p<0.001; d=-0.56), and at ¢,
(post-PM+; —4.87; 95% CI [-7.18, —-2.56]; p<0.001; d=-0.44; see Fig 2 and Table 2).

Secondary outcomes

Similar effects were observed across secondary outcomes. At t,, between-group differences were —-3.31 for PHQ-9 (95%
Cl [-4.56, —2.06]; p<0.001; d=-0.52), —-3.25 for GAD-7 (95% CI [-4.40, -2.10]; p<0.001; d=-0.58), and —-1.91 for PCL-5
(95% CI [-3.52, —0.31]; p=0.020; d=-0.23). Earlier timepoints showed similar patterns across outcomes, all favouring
the intervention group. Effect sizes ranged from small (PCL-5) to moderate (PHQ-9 and GAD-7), depending on time point
(see Table 3). Covariate-adjusted models showed results similar to the baseline-adjusted models, indicating that the
main findings were robust to additional covariate adjustment, although PCL-5 at follow-up was no longer significant (see
S2 Table). PP analyses (intervention n=68; control n=109) mirrored ITT results, with slightly larger effect sizes. All effects
remained significant, except PCL-5 post-DWM (see S3 Table).

At follow-up, PHQ-ADS moderation analysis suggested effect modification by negative psychological impact of COVID-
19 (baseline-adjusted p=0.007) and by total duration of stay in the Netherlands (baseline-adjusted p=0.037). Interven-
tion effects were stronger among participants reporting psychological impact of COVID-19 and among those with longer
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Fig 2. Mean PHQ-ADS scores over time per randomisation group (intention-to-treat) with 95% confidence intervals, for all participants and by
baseline psychological distress severity (K10; low-to-moderate: K10 16-29, n=101; severe: K10 30-50, n=117). Intervention group =solid line;
control group =dashed line. Note. PHQ-ADS, Patient Health Questionnaire-Anxiety and Depression Scale; K10, Kessler Psychological Distress Scale;
DWM, Doing What Matters in Times of Stress; PM+, Problem Management Plus.

https://doi.org/10.1371/journal.pmed.1005197.9g002

residence in the Netherlands. In subgroup analyses, the intervention effect at follow-up was larger among participants
reporting psychological impact of COVID-19 (intervention n=57, control n=62; d= -0.70, p<0.001) than among those
reporting no negative impact or indicating that they did not know (intervention n=48, control n=37; d=-0.22, p=0.193).
Likewise, when duration of stay was dichotomised at the median of 60 months (5 years), the intervention effect at
follow-up was larger among participants with longer residence (>60 months; intervention n=26, control n=22; d= -0.82,
p<0.001) than among those with shorter residence (<60 months; intervention n=38, control n=26; d=-0.20, p=0.295).
No other moderation analyses showed meaningful effect modification.

Exploratory analyses

Reliable change analysis (ITT) showed a clinical PHQ-ADS cut-off of 5.02. The proportion of participants with reliable
improvement or recovery was higher in the intervention than control group across all timepoints (see Table 4).

A trend-level time-by-group-by-baseline psychological distress (K10) interaction (p=0.062) suggested stronger effects
among those with severe baseline distress. Subgroup analyses indicated larger between-group differences in PHQ-ADS
scores in the severe compared to the low-to-moderate group, particularly at follow-up (d=-0.77 versus —0.43; see Fig 2
and Table 2).

Within the intervention group, DWM completers were more often female (p=0.013) and higher educated (p<0.001)
than non-completers. They showed a trend toward lower post-DWM symptoms of anxiety and depression (PHQ-ADS:
p=0.053), but no baseline differences were observed in age, K10 psychological distress, PHQ-ADS scores, or change
scores on either measure. Among participants eligible for stepping up to PM+ at t,, PHQ-ADS scores decreased from
post-DWM to post-PM+ (p=0.010) and to follow-up (p<0.001), whereas no change was observed in the non-eligible
group (S1 Fig). PM+non-completers reported lower PHQ-ADS scores at £, than completers (p=0.031), independent

PLOS Medicine | https://doi.org/10.1371/journal.omed.1005197 August 17, 2026 13/21




PLON. Medicine

Table 2. PHQ-ADS (primary outcome) summary statistics, estimated marginal means, and effect sizes per timepoint (intention-to-treat,
baseline-adjusted linear mixed model).

Intervention Control

K10 group Timepoint N M (SD) EMM (95% ClI) N M (SD) EMM (95% CI) Difference (95% Cl) p-value | Cohen’s d

All participants t, (baseline, 109 |23.9(9.2) 109 25.5(10.4)

(K10: 16-50) week 1)
t, (post-DWM, | 95 17.5(10.2) | 18.3(16.7,19.8) 98 24.7 (11.0) 24.2 (22.6,25.7) -5.90 (-8.12, -3.69) <0.001 -0.56
week 7)
t, (post-PM+, | 83 15.1(9.8) |16.0(14.3,17.7) 94 21.1(12.2) 20.9 (19.3,22.4) -4.87 (-7.18, —2.56) <0.001 -0.44
week 13)
t, (follow-up, | 94 14.4 (10.0) | 14.8(13.2,16.4) 101 22.1(12.6) 21.3(19.8,22.8) -6.52 (-8.73, —-4.31) <0.001 -0.57
week 21)

Low-to-moderate | t, (baseline, 56 17.8 (6.1) 45 17.4 (7.0)

distress (K10: week 1)

16-29) t, (post-DWM, |50 | 13.0(6.1) |13.0(11.1,14.9) 40 17.3 (8.6) 17.3(15.2, 19.4) -4.24 (-7.07, -1.40) | 0.004 -0.58
week 7)
t, (post-PM+, | 44 12,6 (7.6) |12.7(10.7,14.7) 41 15.3 (9.0) 15.7 (13.6, 17.8) -2.99 (-5.89, -0.09) 0.043 -0.36
week 13)
t, (follow-up, | 48 11.9(8.2) |11.9(10.0, 13.8) 41 15.7 (9.5) 15.7 (13.6, 17.8) -3.83 (-6.67, —0.98) 0.009 -0.43
week 21)

Severe distress | ¢, (baseline, 53 30.3 (7.3) 64 31.2(8.5)

(K10: 30-50) week 1)
t, (post-DWM, | 45 22.6 (11.5) | 22.8 (20.4, 25.3) 58 29.8 (9.6) 29.9 (27.7,32.1) -7.05(-10.34, -3.76) | <0.001 -0.67
week 7)
t, (post-PM+, | 39 18.0 (11.3) | 18.4 (15.8,21.0) 53 25.5(12.6) 25.3(23.0, 27.6) -6.89 (-10.36, -3.42) | <0.001 -0.57
week 13)
t, (follow-up, | 46 16.9 (11.2) | 16.9 (14.5, 19.4) 60 26.5 (12.6) 26.1(24.0,28.2) -9.17 (-12.42, -5.93) | <0.001 -0.77
week 21)

Note. Observed descriptive values, presented as N and M (SD), are unadjusted. Model-based estimates, including EMMs, between-group differences,
p-values, and Cohen’s d, are adjusted for the PHQ-ADS baseline outcome score.

Abbreviations: M, mean; SD, standard deviation; EMM, estimated marginal mean; Cl, confidence interval; PHQ-ADS, Patient Health Questionnaire-Anxiety
and Depression Scale; K10, Kessler Psychological Distress Scale; DWM, Doing What Matters in Times of Stress; PM+, Problem Management Plus.

https://doi.org/10.1371/journal.pmed.1005197.t002

of baseline values or DWM use. Although PM+ completers more often had the same helper as in DWM compared with
non-completers (25/66, 37.9% versus 2/10, 20.0%), helper continuity was not clearly associated with PM+ completion or
follow-up PHQ-ADS scores.

Discussion

A scalable, remotely delivered stepped-care intervention for Polish migrant workers in the Netherlands produced signifi-
cantly greater reductions in symptoms of depression, anxiety, and PTSD compared to care-as-usual. Effects were robust
across timepoints and covariate-adjusted models, with secondary outcomes showing similar patterns. These findings
indicate that a brief, culturally adapted stepped-care model can improve mental health outcomes among IMWs facing high
distress and barriers to care.

Reductions in symptoms of anxiety and depression mirrored RESPOND trials in Spain [22] and ltaly [21]. The
between-group effect at follow-up (d=-0.57), as well as at earlier post-intervention assessments, was larger than the
small-to-medium effect size (d=-0.30) assumed in the sample size calculation, indicating that the intervention effect
exceeded the magnitude anticipated at the design stage. Effect sizes were also consistent with a meta-analysis of PM+
and its digital version, Step-by-Step (SbS) [54], both after DWM and after the full stepped-care intervention. DWM yielded
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Table 3. Secondary outcome summary statistics, estimated marginal means, and effect sizes per timepoint (intention-to-treat, baseline-adjusted
linear mixed model).

Intervention Control
Outcome | Timepoint N M (SD) EMM (95% Cl) |N M (SD) EMM (95% Cl) | Difference (95% CIl) | p-value  Cohen’s d
PHQ-9 t, (baseline, week 1) 109 | 13.2(5.1) 109 | 14.0 (5.6)

post-DWM, week 7) |95 | 9.7 (5.5) | 10.2(9.3,11.1) 98 |13.8(6.3)  13.6(12.7, 14.5) -3.42 (-4.67, -2.16) | <0.001  -0.58
post-PM+, week 13) |84 | 85(5.6) 89(7.9,9.8) |94 |11.7(6.9) 11.6(10.7,12.5) -2.73 (-4.03, -1.43) | <0.001 | -0.43
follow-up, week 21) |94 |8.1(5.6) |8.4(7.5,9.3) 101 | 12.1(7.0) | 11.7 (10.8, 12.6) | -3.31 (-4.56, -2.06) | < 0.001 | -0.52

2

t

3

t

4

GAD-7 | t, (baseline, week 1) | 109 | 10.7 (4.9) 109 | 11.4 (5.4)
tZ
t, (post-PM+, week 13) |83 | 6.8(5.0) |7.2(6.3,8.0) 94 9.3(6.1) 9.3(84,10.1) |-2.10(-3.30,-0.90) | <0.001 | -0.38
t, (follow-up, week 21) |94 |6.2(4.9) |6.4(55,7.2) 101 /10.0 (6.2) | 9.6 (8.8, 10.4) | -3.25 (-4.40, -2.10) | <0.001 | -0.58
PCL-5

. (post-DWM, week 7) |94 |13.7 (7.7) | 14.4 (13.2,15.5) |98 |17.5(7.7) | 16.7 (15.6, 17.8) | -2.35 (-3.96, -0.74) | 0.004 | -0.31
t, (post-PM+, week 13) |81 |11.8(7.1) | 12.8 (11.6, 14.1) |89 | 16.3(8.7) |16.0 (14.8,17.1) | -3.13 (-4.83, -1.43) | <0.001 | -0.39
t, (follow-up, week 21) |94 |10.9(7.9) | 11.4 (10.3,12.6) |99 | 13.9(8.9) | 13.4 (12.2, 14.5) | -1.91 (-3.52,-0.31) | 0.020 | -0.23

Note. Observed descriptive values, presented as N and M (SD), are unadjusted. Model-based estimates, including EMMs, between-group differences,
p-values, and Cohen’s d, are adjusted for the respective baseline outcome score.

(
(
(
(ba
(post-DWM, week 7) |95 |7.8(5.2) |8.1(7.2,8.9) 98 10.9(5.4) | 10.6 (9.8, 11.4) | -2.53(-3.68, -1.37) | <0.001 |-0.48
(
(
(
(
(

)
t, (baseline, week 1) 109 | 17.5(6.9) 107 1 19.2 (6.8)
t )
)

Abbreviations: M, mean; SD, standard deviation; EMM, estimated marginal mean; Cl, confidence interval; PHQ-9, Patient Health Questionnaire-9; GAD-
7, Generalized Anxiety Disorder-7; PCL-5, PTSD Checklist for DSM-5; DWM, Doing What Matters in Times of Stress; PM+, Problem Management Plus.

https://doi.org/10.1371/journal.pmed.1005197.t003

Table 4. Reliable change outcomes (RCI) over timepoints for PHQ-ADS among participants with available data.

t, (post-DWM) t, (post-PM+) t, (follow-up)

Intervention Control Intervention Control Intervention Control

(n=95) (n=98) (n=83) (n=94) (n=94) (n=101)
Recovered, n (%) 3 (3.2%) 3(3.1%) 10 (12.0%) 6 (6.4%) 12 (12.8%) 3 (3.0%)
Improved without 30 (31.6%) 11 (11.2%) 33 (39.8%) 24 (25.5%) 43 (45.7%) 27 (26.7%)
recovery, n (%)
Deteriorated, n (%) |4 (4.2%) 11 (11.2%) 3 (3.6%) 9 (9.6%) 4 (4.3%) 12 (11.9%)
No change, n (%) 58 (61.1%) 73 (74.5%) 37 (44.6%) 55 (58.5%) 35 (37.2%) 59 (58.4%)

Note. Recovered=RCI<-1.96 and score < clinical cut-off; improved without recovery=RCl <-1.96 and score > cut-off; deteriorated =RCI>1.96; no
change=-1.96<RCI<1.96.

Abbreviations: RCI =Reliable Change Index; PHQ-ADS = Patient Health Questionnaire-Anxiety and Depression Scale; DWM=Doing What Matters in
Times of Stress; PM+=Problem Management Plus.

https://doi.org/10.1371/journal.pmed.1005197.t004

extensive symptom reduction, reflecting the effect of guided self-help in a population with elevated psychological dis-
tress (K10). However, most participants remained eligible for PM+, likely due to high baseline distress levels. PM+led to
additional gains, particularly among those with more severe symptoms. This aligns with a recent individual participant data
meta-analysis (IPDMA) on PM+ and SbS, showing stronger effects for participants with higher baseline symptom severity
[17]. Moderation analyses showed stronger effects among participants more negatively affected by COVID-19 restrictions.
Possibly, this reflects the relevance of stress management, problem-solving, and psychological flexibility for pandemic-
related distress. Stronger effects were also found among those with longer residence in the Netherlands, perhaps due to
increased stability. However, unlike the IPDMA, education level did not moderate outcomes.

While DWM led to substantial symptom reductions, clinical recovery occurred mainly after PM+. Follow-up reliable
recovery rates exceeded those reported by de Graaff and colleagues [55], despite comparable baseline common men-
tal disorders. Although the average time between the final PM+ session and follow-up was considerably shorter than
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intended (5 weeks instead of 2 months), which warrants cautious interpretation, this pattern suggests added value of offer-
ing DWM before PM+, possibly through cumulative effects or improved readiness via the ACT-based strategies in DWM.
Notably, PM+ uptake was high, countering concerns that stepped-care may discourage continuation to higher-intensity
treatment following first-step non-response [19].

Helper characteristics may influence engagement [56], but as all helpers were women and gender did not moderate
outcomes, no conclusions can be drawn regarding gender matching. Helper continuity across DWM and PM+was also
unrelated to adherence or outcomes. These findings should be interpreted cautiously, given limited variability and small
numbers, and warrant further investigation in more diverse samples and settings.

This study demonstrates the effectiveness of a fully online, guided stepped-care intervention among Polish speakers in
the Netherlands, a population experiencing high psychological distress and barriers to mental healthcare [6,8,9]. Base-
line anxiety and depression rates were higher than previously reported for migrant workers [10], possibly reflecting that
help-seeking in this group occurs mainly at more severe symptom levels, as seen in the cultural adaptation findings [6].
While this enhances ecological validity, it limits generalisability to less symptomatic populations and highlights the impor-
tance of offering accessible psychological support. Despite high symptom severity and the use of a web-based (instead of
mobile) application, adherence was strong and attrition low. Completion rates exceeded those typically reported for digital
interventions [57,58], underscoring the potential of structured guidance to enhance engagement, even with a limited digital
platform.

Several limitations should be considered. First, external validity is limited by the sample characteristics and the
absence of information on individuals who did not enrol. While recruitment targeted Polish migrant workers, inclusion
was open to all Polish speakers; our sample likely included both IMWs and community members. Most participants were
female, whereas most Polish labour migrants are male [59]. Many participants had been living in the Netherlands for
several years, spoke Dutch and/or English, and were relatively well-educated, suggesting a more established group.
These factors limit generalisability to newly arrived, less educated, or male migrant workers. In addition, we were unable
to characterise individuals who received study information but did not provide consent or did not complete screening, as
no sociodemographic or clinical data were collected prior to informed consent. Selection bias cannot therefore be ruled
out, as individuals who consented, completed screening, and were randomised may have differed in important ways from
those who received study information but did not enrol. This limits our ability to assess how representative the randomised
sample was of the broader group reached during recruitment. Nevertheless, the high levels of psychological distress
observed highlight the need for accessible mental health support.

Second, several limitations relate to the analysis and interpretation of secondary, exploratory, and sensitivity analyses.
PP analyses were conducted as exploratory sensitivity analyses. Because these analyses exclude participants who did
not finish an adequate number of DWM modules and, if eligible, receive an adequate number of sessions, they do not fully
preserve the benefits of randomisation and may therefore be susceptible to bias [60]. Furthermore, the statistical analyses
were conducted by an investigator who was not blinded to treatment allocation, rather than by an independent blinded
statistician. Although the statistical analysis plan was prespecified and the primary analysis followed an intention-to-treat
approach, lack of blinding during analysis may have introduced bias. Moreover, multiple statistical tests were conducted
across outcomes, timepoints, adjusted models, and exploratory subgroup analyses. Although the primary endpoint was
prespecified and powered for, the number of secondary and exploratory analyses increases the risk of Type | error. In
addition, the study was not powered to detect subgroup or moderator effects, increasing the risk of Type Il error and
meaning that potentially relevant differences may have gone undetected. These findings should therefore be interpreted
cautiously, particularly for secondary and subgroup analyses, and viewed as supportive of the primary ITT results.

Furthermore, the timing of the follow-up assessments was constrained by the practicalities of delivering a stepped-care
intervention. In the intervention arm, the assessments ¢, and ¢, were anchored to treatment progression (post-DWM and
post-PM+), whereas in the control arm they followed fixed calendar intervals. This resulted in differences in observed timing
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at these intermediate assessments. The primary endpoint (t,) was scheduled using the same 140-day (20-week) post-
baseline rule in both arms, and the overall t—t, interval was highly similar between groups. Although the final assessment
was intended to occur approximately two months after completion of PM+ in the intervention arm, the fixed 140-day sched-
ule from baseline and real-world delays (e.g., time required to link participants to helpers, scheduling constraints, occasional
session overruns) meant that the median interval between the last PM+ session and ¢, was closer to five weeks. This limits
conclusions about longer-term effectiveness. Future trials should account more explicitly for such real-world treatment-
related delays when defining assessment windows and include longer follow-up periods to better assess durability of effects.

Beyond clinical outcomes, additional work is underway to examine appraisal style and the cost-effectiveness of this
stepped-care approach, both essential for informing future implementation and funding decisions. Given substantial symp-
tom improvement after DWM, future research should identify who benefits sufficiently from DWM alone, who requires the
full stepped-care model, and who might benefit from PM+ directly. Finally, testing unguided or contact-on-demand DWM
versions could determine whether guidance is essential to achieve comparable effects.

The substantial reduction in symptoms of anxiety and depression after DWM suggests that this brief, digital interven-
tion is suitable as a first step, possibly also for those awaiting specialist mental healthcare. Offering DWM during waiting
periods may reduce symptoms and enhance readiness for further treatment. After DWM, PM+ appears most beneficial for
those with more severe baseline distress. Together, DWM and PM+ form a feasible, scalable stepped-care intervention
for migrant workers facing significant psychological distress and barriers to accessing care. Policymakers and clinicians
should consider integrating this approach into routine care, especially where language, cultural, or logistical barriers
restrict mental healthcare access.
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