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Abstract

Background: Digital health interventions are increasingly promoted as scalable and cost-effective approaches to support
mental health and resilience. Short-term benefits are well documented, but evidence on long-term outcomes (beyond 12 mo)
remains scarce, particularly when assessed with objective measures in large cohorts. Most studies to date have focused on
small samples, relied on self-reported outcomes, and used follow-up periods of less than a year. This leaves uncertainty about
whether early changes are sustained over time and whether they can be observed in objective indicators of health. This gap
is particularly relevant for stressful life transitions, where the risk of long-term adverse health outcomes is high. Divorce, a
common and stressful transition linked to poorer mental and physical health, thus provides an ideal case for investigating the
long-term potential of digital health interventions.

Objective: This study examined the association between SES One, a digital health intervention for Danish divorcees, and
mental health medication use, primary care usage, and hospitalizations over a 5-year follow-up period using Danish national
health registers.

Methods: Participants (n=1856) from a randomized controlled trial of SES One in Denmark were followed for 5 years
after divorce. Outcomes included mental health medication prescriptions (eg, antipsychotics, anxiolytics, hypnotics, sedatives,
and antidepressants), primary care usage (eg, billable interactions with general practitioners, specialist practitioners, and
psychologists), and hospitalizations. Odds ratios and incidence rate ratios were calculated to compare outcomes between SES
One participants and the control group.

Results: Over 5 years, SES One participants did not have significantly lower odds of filling a prescription (odds ratio [OR]
0.836; P=.09) but filled 28% fewer prescriptions overall (incidence rate ratio 0.720; P=.045), indicating a reduce-not-remove
effect. No overall differences were observed in primary care usage or hospitalizations. However, participants had 38% (OR
0.624, P=.003) and 27% (OR 0.730, P=.001) lower odds of visiting primary care in years 2 and 3, respectively, and 32% (OR
0.677, P=.046) lower odds of hospitalization in year 4, suggesting possible late-onset effects.

Conclusions: The findings advance the field by showing that a targeted digital health intervention can generate measurable
long-term health benefits in a large cohort when evaluated with objective registry data. The results suggest that such inter-
ventions may reduce reliance on medication and health care services over time, not by eliminating needs entirely but by
reducing them. These patterns can be interpreted as reflecting both legacy and late-onset pathways. Long-term evaluations with
objective data are essential to fully capture the durability and timing of digital health intervention effects.

Trial Registration: OSF Registries osf.io/rSbcs; https://osf.io/rSbcs
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Introduction

Digital Health Interventions and the
Knowledge Gap on Long-Term Effects

Advances in public health and health care have substantially
improved survival and quality of life across populations [1,2].
Life expectancy has increased in most countries, and many
acute conditions that were once fatal can now be effectively
treated or managed [2,3]. However, new challenges persist.
Mental health problems remain highly prevalent [4], and
many people struggle to maintain resilience when faced with
major life events and stressful transitions, such as bereave-
ment, unemployment, or divorce [5-8]. Addressing these
challenges requires approaches that support both short-term
and long-term health and well-being.

Digital health interventions are increasingly positioned
as a promising response. They offer flexible, scalable, and
cost-effective access to evidence-based support and have been
shown to reduce adverse health outcomes, such as stress
[9,10], anxiety [11-13], and depression [11-13], in targeted
populations, with evidence also supporting benefits for mental
well-being at the population level [14]. Yet, most evalua-
tions are based on short-term trials [15-17], often limited
to self-reported outcomes [18,19], challenged by retention
and adherence [14,17,20], or conducted with relatively small
samples (fewer than 200 participants) [21,22].

This has left uncertainty about whether observed effects of
digital health interventions persist over time and translate into
measurable changes in more objective health outcomes, such
as medical prescriptions, primary care usage, or hospitaliza-
tions [14,15,18-20]. Consequently, a key gap remains in
understanding whether digital health interventions produce
long-term health benefits beyond 12 months, particularly
when assessed with measures not affected by self-report,
attrition, or insufficient statistical power.

Divorce in Denmark as an Ideal Case

To address this gap, we use divorce in Denmark as a case.
Divorce is a common life transition in Western societies, with
divorce rates ranging from 35% to 50% [9,23]. It is consis-
tently linked to worse health outcomes, including higher risks
of chronic disease [24,25], depression [26,27], anxiety [27,
28], social isolation [24,29], and reduced physical activity
[28,30]. Divorced individuals are also reported to have a 30%
higher mortality hazard [8] than their married counterparts, a
statistic comparable to other major public health risks, such
as physical inactivity and obesity [29]. To examine whether
digital health interventions can provide long-term support
against these risks, Denmark offers a particularly strong
setting: digital literacy is high, uptake of online programs
is widespread, and comprehensive national registers enable
entire trial cohorts to be followed over time with objective
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outcome measures [31-33]. These features make divorce in
Denmark an ideal case for evaluating the long-term health
outcomes of digital health interventions.

Objectives and Hypotheses

The objective of this study is to examine the association
between long-term health outcomes and SES One, a digital
health intervention developed to support recently divorced
individuals in Denmark [9]. SES One is a digital platform
accessible online by computer or mobile devices, consist-
ing of learning modules that integrate cognitive behavio-
ral therapy (CBT), narrative therapy, and acceptance and
commitment therapy. It was evaluated in a randomized
controlled trial (RCT) involving 1856 participants [9]. The
RCT demonstrated significant short-term improvements,
including reductions in stress, anxiety, depression, and sick
days during the first year after divorce [9,34]. Detailed
information on the design, methods, analyses, and results of
the original RCT can be found in studies by Hald et al [9],
Sander et al [34], and Agerholm et al [35].

Building on these findings and on the documented benefits
of digital health interventions more broadly, we examine
whether the use of SES One is associated with differences
in long-term health outcomes. To capture this, we use health
care use (including medication use, health care visits, and
hospitalizations) as a proxy for health. Health care use is
widely applied in longitudinal research, and while short-term
help-seeking may support recovery, frequent and persistent
use over time has been shown to be associated with prolonged
distress and deteriorating physical or mental health [35-39].

We thus link the trial cohort to nationwide registers and
follow participants for 5 years. On the basis of the RCT
results and existing research in the field, we hypothesize that,
compared to controls, participants who had access to SES
One will, 5 years after the trial, show (1) reduced mental
health medication use (including psycholeptics and antide-
pressants), (2) less primary care usage (including general
practitioner [GP], specialist, and psychologist), and (3) fewer
hospitalizations.

Taken together, these outcome measures provide a
multidimensional view of somatic and mental health needs
and behaviors, as well as provide information on the extent
the trial may also lower the health costs associated with
divorce. Furthermore, by relying on administrative records,
our study is not affected by any differential attrition of
respondents in trial follow-up because all trial respondents
still alive and in Denmark are consistently included. To
our knowledge, this is among the first studies to evaluate
long-term (=5 y) health outcomes of a digital health interven-
tion using objective measures in a large cohort.
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Methods

Intervention

SES One (‘SES’ is abbreviated from the Danish ‘Samar-
bejde Efter Skilsmisse,” which translates to ‘Cooperation
After Divorce’) is a comprehensive, fully digital inter-
vention that comprises 17 modules accessible online via
computer or mobile devices, such as smartphones or
tablets, and is designed to address key challenges faced
by divorced parents. The content is grouped into three
main themes that broadly align with evidence-based divorce
education priorities identified in the literature: the divorcee,
the children, and co-parenting [34]. Each module takes
approximately 30 to 60 minutes to complete and incorpo-
rates interactive exercises, SMART (specific, measurable,
attainable, relevant, and time-bound) goals, and multimedia
features, such as voiceovers, animations, expert videos, and
dramatized scenarios. The intervention integrates elements
from multiple psychological approaches, including CBT,
narrative therapy, and acceptance and commitment therapy,
and was developed as a “born digital” program specifically
designed to leverage digital engagement strategies from
the outset. Aside from self-reported survey data, the only
additional information collected during the RCT was the
number of modules completed. SES One functioned purely
as a software-based intervention, without access to health
professionals or social workers. Participants could access any
module at any time and in any order. During the 12-month
RCT period, participants with access to SES One completed
an average of 4.27 (SD 2.94) modules [9].

Study Design and Participants

In this retrospective observational study, we observe a
treatment group and a control group 5 years after an RCT
of SES One. The RCT included 1856 recently divorced
Danes who completed an online questionnaire, on average,
within a week of their juridical divorce. Study participants
were recruited through email invitations distributed by the
Danish State Administration, the authority responsible for
granting divorce decrees in Denmark [40]. After the online
questionnaire, participants were randomly assigned to either
the treatment group (n=1031, 55.5%), receiving unlimited
access to SES One for 12 months, or the control group
(n=825, 44.5%), which did not have access to SES One at
any time. The data collection period for the RCT lasted 2
years, from January 2016 to January 2018, with participants
invited from January 1, 2016, to January 31, 2017 [9]. For
full information and details on the design, methods, analyses,
and results of the RCT, please see studies by Hald et al [9],
Sander et al [34], and Cipric et al [40].

To conduct the retrospective observational study, we used
available Danish register-based data. We linked the deiden-
tified social security numbers of participants in the RCT
with Danish national register-based data on the variables of
study interest, 5 years after treatment or nontreatment with
SES One. As all outcomes were obtained from administrative
records, the study did not suffer from bias due to selective
attrition in the follow-up period. Only sources of attrition
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were death and outmigration, which is why any missing
information on outcomes was treated as missing at random.

Participants who joined the RCT in early January 2018 but
were invited in late 2017 had their treatment date assigned
as December 31, 2017 (n=6). This was done to ensure full
information on the 5-year follow-up period, which otherwise
would not have been possible for this group due to the yearly
measurement of primary care usage. We followed STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) reporting guidelines. For the preregistration of
this study, please see Hald et al [41].

Procedures and Variables

Statistics Denmark and the ROCKWOOL Foundation have
compiled and organized the data. We submitted requests for
the specific data of interest and, upon obtaining it, merged
the various datasets using social security identifiers (Central
Person Register numbers). The requests, organization, and
data administration occurred from December 2023 to August
2024, and the final dataset was ready by September 2024. No
data linkage of RCT and administrative data occurred before
finalizing preregistration on March 15, 2024.

Data on the participants’ social security numbers,
treatment status, marriage duration (in months), conflict level,
and time of treatment were sourced from the RCT. Data
on background variables, including legal gender (man or
woman), age (in years), income (total income from all sources
before tax in DKK), educational level (highest comple-
ted), migration background (Danish or non-Danish origin),
and date of juridical divorce, were sourced from Statis-
tics Denmark’s Population Register, Income Register, and
Labor Market Register were measured at baseline (juridical
divorce).

Data on the outcome variables were sourced from the
Danish Patient Register [33], the Danish National Health
Service Register [42], and the Medical Prescription Database
[43].

The Medical Prescription Database includes all filled
outpatient prescriptions in Denmark, allowing us to gener-
ate a measure of the total number of filled prescriptions
from the date of juridical divorce until 5 years later outside
hospital settings, based on Anatomical Therapeutic Chemical
(ATC) codes NO5 ‘psycholeptics’ (ATC NOS: antipsychotics,
anxiolytics, hypnotics, and sedatives) and NO6A ‘antidepres-
sants’ and NO6C psycholeptics and psychoanaleptics in
combination. In Denmark, prescriptions of class NO6C are
not used, so no count of NO6C was included in the analyses.
Prescriptions are captured at the daily level, allowing us to
track individuals from their day of divorce.

Primary care usage represents the total number of billed
consultations with general practitioners, specialist practition-
ers, and publicly funded psychologists from 1 year after
the juridical divorce until 5 years later. The data are only
available annually and do not report diagnoses nor provide
information on date, content, or length of visits. One visit
may include more than one billed consultation.
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Hospitalizations are measured as a binary variable (yes or
no), indicating whether an individual was hospitalized as an
inpatient during the period from the date of juridical divorce
until 5 years later. The data cover all patients discharged
from Danish hospitals. Hospital stays are captured at the
daily level, allowing us to track individuals from their day

of divorce.

Table 1. Descriptive statistics for the sample by treatment group (control=0, SES One=1; N=1856).

Hald et al

The background and outcome variables have been assessed
for all participants included in the study. Descriptive statistics
for each background and outcome variable are provided in
Table 1, separately for the control group and the treatment

group.

Treatment group (n=1031,

Variable Control group (n=825, 44.5%) 55.5%) Total
New partner, n (%)
Both 40 (4.8) 48 (4.7) 88 (4.7)
None 533 (64.6) 655 (63.5) 1188 (64.0)
Respondent 83 (10.1) 108 (10.5) 191 (10.3)
For spouse 169 (20.5) 220 (21.3) 389 (21.0)
Gender, n (%)
Male 262 (32.1) 343 (33.6) 605 (32.9)
Female 555 (67.9) 679 (66.4) 1234 (67.1)
Danish origin®, n (%)
No 63 (7.6) 96 (9.3) 159 (8.6)
Yes 762 (92.4) 935 (90.7) 1697 (91.4)
Educational attainment, n (%)
Short (ISCEDP 0-2) 60 (7.3) 74 (7.2) 134 (7.2)
Medium (ISCED 3-4) 257 (31.2) 307 (29.8) 564 (30.4)
Long (ISCED 5+) 508 (61.6) 650 (63.0) 1158 (62.4)
Divorce month, n (%)
January 66 (8.0) 109 (10.6) 175 (9.4)
February 68 (8.2) 86 (8.3) 154 (8.3)
March 83 (10.1) 100 (9.7) 183 (9.9)
April 61 (74) 83 (8.1) 144 (7.8)
May 69 (8.4) 80 (7.8) 149 (8.0)
June 52 (6.3) 87 (8.4) 139 (7.5)
July 80 (9.7) 87 (84) 167 (9.0)
August 73 (8.8) 98 (9.5) 171 (9.2)
September 69 (8.4) 74 (7.2) 143 (7.7)
October 70 (8.5) 86 (8.3) 156 (8.4)
November 70 (8.5) 79 (7.7) 149 (8.0)
December 64 (7.8) 62 (6.0) 126 (6.8)
Divorce year, n (%)
2015 43(5.2) 47 (4.6) 90 (4.8)
2016 405 (49.1) 557 (54.0) 962 (51.8)
2017 377 (45.7) 427 (41.4) 804 (43.3)
Conflict Scale (5-26)¢, mean (SD) 13.695 (4.845) 13.787 (4.988) 13.746 (4.924)
Age, mean (SD) 45.187 (8.533) 45.126 (8.545) 45.153 (8.537)
Duration of marriaged, mean (SD) 12.627 (8.073) 12.827 (7.993) 12.738 (8.027)

Income (in DKK)®, mean (SD)

476,311 (386,284)

484,044 (283,122)

480,607 (332,861)

4Danish origin entails at least one parent of the respondent had Danish citizenship.
YISCED: International Standard Classification of Education.

“n=1795 (Nreatment=998; Ncontrol=797)-
n=1839 (nyreatment=1022: Neontrol=817).
°n=1852 (Nreatment=1029; Neontroi=823).
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Statistical Methods

Stata/MP 18.0 (Stata Corp) and R 4.5.1 (R Development
Core Team) were used for the analyses. The sample consis-
ted of 1856 participants (treatment group, n=1031, 55.5%;
and control group, n=825, 44.5%), with the only source of
attrition being natural due to outmigration or death (as we
expand on this in the Results section). As per preregistration,
inferences were made using 2-tailed tests, with P values less
than .05 considered statistically significant. For the by-year-
since-divorce results, we estimated separate models by year.

To compare the treatment group and the control group
on the count variables (medication prescription index and
primary care usage index), we used an uncontrolled negative
binomial regression model for each outcome. The results
are presented as incidence rate ratios (IRRs) interpreted as
ratios of expected counts with associated CIs and P values.
Moreover, because the primary care usage index is meas-
ured annually, we also conducted a sensitivity analysis to
examine the effect of starting the count in the year of divorce.
These results are provided in the supplementary materials
in Multimedia Appendix 1. Finally, especially the medical
prescription index has a high share of respondents with a
value of zero (n=1342, 72%), we also provide results from
a binary logistic regression of any prescriptions filled. Less
than 1% of respondents (n=18) had no primary care usage, so
we do not include binary regression results for this variable.

To compare the treatment and control groups on hospitali-
zation, we used an uncontrolled logistic regression. We opted
for logistic regression over negative binomial regression due
to an expected high number of zeros, which was confirmed
with 77% of values being zero 5 years after juridical divorce.
Results are presented as odds ratios [ORs] with corresponding
CIs and P values.

Ethical Considerations

Ethics Review Approvals or Exemptions

This 5-year, posttrial observational analysis used pseudo-
anonymized Danish administrative registers linked to the
randomized trial cohort within Statistics Denmark’s secure
environment. Under national regulations governing research
use of Statistics Denmark data and in accordance with the
General Data Protection Regulation, this secondary analy-
sis did not require additional institutional review board or
research ethics board approval. For the original RCT that
generated the cohort, procedures complied with the Declara-
tion of Helsinki; the study was approved by the Danish Data
Protection Agency and deemed exempt from further ethical
evaluation by the Scientific Ethical Committees of Denmark

[9].
Informed Consent

For the original RCT, participants were informed about
the study and provided informed consent before enrollment
and randomization [9]. The present register-based follow-up
involved a secondary analysis of deidentified administrative
data; because individual identities were not available to the
research team and analyses were conducted under Statistics
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Denmark’s legal framework, additional consent and recontact
were not required.

Privacy and Confidentiality

For the original RCT, survey responses were anonymized
and stored on secure servers. For this study, linkage used
deidentified Central Person Register keys within Statistics
Denmark; data were analyzed on servers hosted at Statistics
Denmark and cannot be transferred outside this environment.
Outputs were limited to aggregated, disclosure-controlled
statistics, and all processing complied with the General Data
Protection Regulation.

Compensation

No compensation was provided to participants, either for
participation in the original RCT or for this secondary
register-based follow-up.

Identifiable Images

The manuscript and its supplementary material contain no
images of individual participants; only aggregate, nonidenti-
fiable figures are presented. Accordingly, no image-based
consent was required.

Results

A total of 1856 participants were recruited for the original
SES One trial, and all were included in the 5-year follow-up.
During this period, 3.1% (n=58) of respondents exited the
study due to either migration or death. While this attrition was
slightly higher in the treatment group (n=33, 3.2%) com-
pared to the control group (n=25, 3.0%), the difference was
small and not statistically significant (0.2% difference, 95%
CI: -14% to 1.8%). As attrition appeared independent of
treatment status, all respondents were included in all analyses.

Table 1 presents the baseline characteristics of the
respondents. The majority were women (n=1234, 67.1%),
and the average age was 45.2 years. Additionally, 62.4%
(n=1158) of respondents had a degree above high school, the
average income was DKK 480,607 (US $75,353), and 91.4%
(n=1697) of respondents were born to at least one parent
with Danish citizenship. The average marriage duration was
12.8 years. The characteristics were balanced across treatment
groups.

Table 2 presents the effects of SES One participation
on filled medication prescriptions, primary care usage, and
hospitalizations over the 5-year observation period. SES
One participants had a 28.0% lower expected count of
filled prescriptions compared to the control group (IRR
0.720, 95% CI 0.522-0.993; P=.045), which, based on the
model, corresponded to 1.34 fewer filled prescriptions in the
treatment group (4.77 for the control group and 3.43 for the
treatment group) and a 1.9 percentage-point higher probabil-
ity of not filling any prescription (71.1% for the control group
and 73.1% for the treatment group, a nonsignificant differ-
ence).
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Table 2. Comparison of the number of prescriptions and primary care usage and the odds of hospitalization between treatment groups (control=0 and

SES One=1; N=1856).

Variable IRR¥ORP (95% CI)® P value
Medical prescription index IRR 0.720 (0.522-0.993) 045
Primary care usage index IRR 0.944 (0.869-1.025) 17
Hospitalization OR 0.851 (0.685-1.058) 15

9RR: incident rate ratio.
POR: 0dds ratio.
CSee Table S1 in Multimedia Appendix 1 for log IRR and log OR.

For primary care usage, SES One participants had a 5.6%
lower expected count than the control group (IRR 0.944,
95% CI 0.869-1.025; P=.17) corresponding to 2.89 fewer
visits (51.54 for the control group and 48.64 for the treatment
group) and <0.1 percentage-point difference in the probabil-
ity of zero visits; neither of these estimates reached statis-
tical significance. Regarding hospitalization risk, SES One
participants had 14.9% lower odds of spending any night in
the hospital compared to the control group (OR 0.851, 95%
CI 0.685-1.058; P=.15) corresponding to a 2.9 percentage-
point difference (24.5% in the control group and 21.6% in the
treatment group), but this result also did not reach statistical
significance.

Figure 1 presents the effects of SES One participa-
tion on medication prescriptions, primary care usage, and

hospitalizations for each year following divorce. For the
medication prescriptions, the annual IRRs are all below one,
ranging from 0.648 (95% CI 0.446-0.941; P=.02) to 0.838
(95% CI 0.583-1.205; P=.34) with SES One participants
having statistically significant lower expected counts than the
control group in years 1, 4, and 5 after juridical divorce.
For the primary care usage index, IRR estimates range from
0.915 in year 5 (95% CI 0.766-1.094; P=.33) to 0.962 in year
3 (95% CI 0.868-1.067;, P=.47), with no estimates reach-
ing statistical significance. Finally, for hospitalizations, ORs
range from 0.677 in year 4 (95% CI 0.462-0.994; P=.046)
to 0.984 in year 5 (95% CI 0.699-1.383; P=.93) with SES
One participants having statistically significant lower odds of
hospitalization compared to the control group in the fourth
year after divorce.

Figure 1. Year-by-year comparison of the number of prescriptions and primary care usage and the odds of hospitalization between treatment groups.
Thin lines represent 95% CI. Thick lines represent 90% CI. See Table S2 in Multimedia Appendix 1 for numerical estimates. IRR: incident rate ratio;

OR: odds ratio.
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Table 3 and Figure S1 in Multimedia Appendix 1 show
SES One’s effects on filling at least one medical prescrip-
tion and having a primary care usage over 5 years and by
individual year postdivorce. Over 5 years, SES One partic-
ipants had lower, though not statistically significant, odds
of filling a prescription (OR 0.836, 95% CI 0.681-1.025;
P=.09) or having primary care usage (OR 0.477, 95% CI
0.169-1.345; P=.16). However, in years 4 (OR 0.770, 95% CI
0.595-0.997; P=.048) and 5 (OR 0.770, 95% CI 0.595-0.995;
P=.046), SES One participants had significantly lower odds

Hald et al

of filling a prescription. They also had significantly lower
odds of primary care usage in years 2 (OR 0.624, 95% CI
0.457-0.851; P=.003) and 3 (OR 0.730, 95% CI 0.542-0.983;
P=.04). Over time, SES One participants show a slight trend
toward fewer prescriptions, while their primary care usage
odds gradually align with the control group’s, largely driven
by GP contacts. Supplementary Figure S2 in Multimedia
Appendix 1 and Tables S5 and S6 in Multimedia Appendix 1
confirm these findings, with additional details on visit types
(GP, psychologist, and other specialists).

Table 3. Comparison of the odds of filling any prescription and having any primary care usage between the treatment groups (control=0 and SES

One=1; N=1856).

Variable OR*" (95% CI) P value
Medical prescription index 0.836 (0.681-1.025) 09
Primary care usage index 0.477 (0.169-1.345) .16

30R: odds ratio.
bTable S5 in Multimedia Appendix 1 provides log OR.

We examine heterogeneity in the medication and primary
care usage indices. The medication index includes psycho-
leptics (ATC NOS5: antipsychotics, anxiolytics, and hypnot-
ics or sedatives) and antidepressants (ATC NO6A). Table 4
shows that SES One participants had a 41% lower expected
count of psycholeptic prescriptions (antipsychotics, anxiolyt-
ics, hypnotics, and sedatives) over 5 years (IRR 0.588, 95%

CI 0.363-0.950; P=.03; treatment group average 1.29 vs 2.19
for the control group) and a nonsignificant 17% lower count
for antidepressants (IRR 0.833, 95% CI 0.618-1.112; P=.23;
treatment group average 2.15 vs 2.58 for the control group).
Figure S3 in Multimedia Appendix 1 shows that SES One
participants had significantly lower psycholeptics counts in
years 1,2, 4, and 5 postdivorce.

Table 4. Comparison of the number of psycholeptics and antidepressants prescriptions between treatment groups (control=0 and SES One=I;

N=1856).

Variable IRR? (95% CI) P value
Psycholeptics 0.588 (0.363-0.950) 03
Antidepressants 0.833 (0.618-1.122) 23

4RR: incident rate ratio.
bSee Table S5 in Multimedia Appendix 1 for log IRR.

Expanding Results Beyond the Trial
Population

The SES trial participants were recruited from the full
universe of Danish divorcees during the trial period, but do
not reflect the average divorcee in the period. Previous work
has shown that participants were more likely to be women,
experiencing their first divorce, and holding longer educa-
tion [9]. To expand the results beyond the trial participants,
we reweight the key findings from the trials to the target
population of all Danish residents who finalized a divorce
in the same period as the trial took place using calibra-
tion weighting [44]. The reweighting is based on a set of
covariates that need to be sufficient to capture: “all varia-
bles that are related to the trial participation and outcome”
[44]. Given that this is a very strong assumption, the results
of the calibration weighting should be viewed as providing
absolute upper-bound effect estimates under the scenario
where, conditional on covariates, the target population would
see similar effects of the intervention as the trial population.

https://www .jmir.org/2025/1/e69387

We limit the results displayed to those found in Tables 2
and 4, and to avoid issues of extreme weights based on few
observations, we exclude individuals aged 70 years or higher
or who had been married for 45 years or more from both the
RCT and the target population (n=57,793).

Table 5 reports the results from the calibration weight-
ing contrasted with the results from the RCT population
reported in Tables 2 and 4. Although results are weighted
across eight covariates, they differ little from the results
reported from the RCT, with the exception of the primary
care index, for which the calibration weighted results suggest
that an 11.9% decrease in primary care usage (IRR 0.881,
95% CI 0.783-0.996; P=.04; and treatment group average of
45.22 vs 51.30 for the control group) compared to the 5.6%
decrease for the RCT sample. Effects on filled prescrip-
tions for psycholeptics were also significant at the 5% level
(IRR 0.616, 95% CI 0.395-1.0; P=.048; and treatment group
average of 1.211 vs 1.964 for the control group).
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Table 5. Calibration weighted estimates to target population of all Danish residents finalizing a divorce during the trial period (n=57,793)".

Variable RCTP sample Calibration weighted
IRR®/ORY IRR/OR (95% CI) P value
Medical prescription index IRR 0.720 IRR 0.751 (0.516-1.091) 14
Psycholeptics IRR 0.588 IRR 0.616 (0.395-1.000) 048
Antidepressants IRR 0.833 IRR 0.834 (0.537-1.260) 40
Primary care usage index IRR 0.944 IRR 0.881 (0.781-0.995) 04
Hospitalization OR 0.851 OR 0.877 (0.655-1.211) 40

4SEs and 95% Cls obtained from 10,000 bootstrap repetitions. P value calculated parametrically with bias-corrected estimate. CIs were obtained
nonparametrically. To ensure no extreme weights and model convergence, both randomized controlled trial (RCT) and target sample exclude all
people who divorced following a marriage longer than 44 years, at an age of 70 years or higher, or did not have observed information on income year
before divorce (26 individuals from the RCT). The following set of covariates measured at baseline is included in the calibration weighting: gender
(binary), Danish origin (binary), first divorce (binary), any biological children (binary), age (continuous), marriage length (continuous), education
(categorical: lower secondary, upper secondary, tertiary), and income (in DKK 10,000K).

PRCT: randomized controlled trial.
°IRR: incident rate ratio.
dOR: odds ratio.

Discussion

Principal Findings

The aim of this study was to address the limited evidence
on the long-term health outcomes of digital health interven-
tions. By linking a large RCT cohort of recently divorced
individuals in Denmark to nationwide registers and follow-
ing them for 5 years, we were able to assess objective
outcomes related to mental health medication use, health care
visits, and hospitalizations. The results showed that SES One
participants did not have statistically significant lower odds
of filling a prescription (OR 0.836, 95% CI 0.681-1.025;
P=09) but filled 28% fewer prescriptions over the 5-year
period (IRR 0.720, 95% CI 0.522-0.993; P=.045) compared
to controls, suggesting that the digital health intervention
reduced, but not fully removed, the need for medication.
This pattern was most evident for psycholeptics and became
most pronounced in the fourth year after divorce. No overall
differences were found in primary care usage or hospitali-
zations, but fewer GP visits in years 2 and 3 and fewer
hospitalizations in year 4 suggest that some benefits may be
late onset.

When the RCT results were reweighted to the full universe
of divorcees in Denmark from the same period as the
trial ran, the results showed that under the assumption that
the covariates included in the recalibration fully accoun-
ted for selection into trial participation and the outcome
(a strong assumption), the effect of the RCT remained
largely unchanged. Given the strict assumption underlying the
transportability estimation, this should, however, be viewed
as upper bounds on the effect.

Comparison With Prior Work

Systematic reviews show short-term benefits of digital
health interventions for depression, anxiety, and well-being,
especially when CBT components and human support are
included, but these effects are generally modest and heter-
ogeneous [14,15,19,20]. Studies of fully automated inter-
ventions find smaller effects and highlight problems with

https://www jmir.org/2025/1/e69387

engagement and adherence [17,23]. Some evidence suggests
that resilience- and well-being—focused interventions can
sustain benefits up to 12 months, but effects are small [16,
18]. Earlier studies on SES One and comparable interventions
for divorcees also demonstrate short-term moderate to large
health benefits, but these findings are likewise constrained by
short follow-up periods or small sample sizes [2,3,43-48].

Longer-term evaluations of digital health interventions
are therefore rare, with only a few exceptions. A study
on internet-based CBT for social anxiety found durable
improvements after 5 years, suggesting that skills learned
online can persist without continued contact, although the
findings were based on self-report and follow-up participation
was selective [24]. Another study on app-supported follow-up
after cardiac rehabilitation showed short-term gains that had
waned by year 5 once structured support ended [25]. Finally,
a S5-year study on a web-based behavior change system for
obesity did not sustain weight loss, yet participants started
antihypertensive medication less often, pointing to a legacy of
early risk factor improvement [49].

Taken together, most evaluations of digital health
interventions have been limited by small samples, self-repor-
ted outcomes, and follow-up periods of less than 12 months.
Against this backdrop, this study advances the field by
demonstrating long-term associations between a targeted
digital health intervention and objective health outcomes in a
large cohort. The findings also open new ways of understand-
ing such interventions by suggesting a “reduce-not-remove”
pattern of effects and by pointing to both legacy and late-
onset pathways in long-term outcomes.

Reduce-Not-Remove Effect

Interpreting the observed results on mental health prescription
use suggests a “reduce-not-remove” effect pattern (ie, dose
reduction rather than full discontinuation [45]). The observed
difference between the treatment and control groups in the
odds of filling a prescription (‘remove’) versus the difference
in the expected count of filled prescriptions (‘reduce’) implies
that the primary difference between the two groups was
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a significant and large reduction in the number of prescrip-
tions in the treatment group, not a complete discontinuation
of medication. This suggests that the psychosocial tools,
strategies, and techniques provided through the intervention
helped participants manage stress and emotional distress more
effectively [9,28,34], thereby reducing (but not removing)
the need for pharmacological treatment. Such partial but
meaningful reductions may be a more realistic expectation for
the long-term health outcomes of digital health interventions
rather than complete discontinuation of treatment.

Legacy and Late-Onset Effects

The observed time-varying associations between treatment
and health outcomes point to two possible pathways of
long-term health outcomes. One possible pathway is through
legacy effects, where the early psychosocial benefits of SES
One in the first year after divorce may have helped sta-
bilize participants’ mental health and equipped them with
skills to cope with the risks immediately after the divorce.
This legacy effect was then sustained over time, contribu-
ting to long-term benefits, as seen, for example, in the
continued reduction in medication use. The other possible
pathway is through late-onset effects, where health benefits
only became visible after several years. This interpretation is
supported by the observed reductions in GP visits in years
2 and 3 and in hospitalizations in year 4, despite no ini-
tial reductions in year 1. In this interpretation, the interven-
tion’s early impact on mental health may have initiated
a longer process in which improved psychosocial stability
gradually translated into better health outcomes over time
compared with controls. For example, non-SES users may
have experienced unaddressed psychological distress that
accumulated and eventually deteriorated into physical health
problems, whereas SES users were protected from such late
deterioration due to early stabilization provided by the digital
intervention.

Thus, both legacy and late-onset effects may be at play:
legacy effects reflecting the initial psychological benefits
gained from the intervention and late-onset effects reflecting
protection against delayed deterioration.

Implications for Practice and Future
Research

The findings suggest that digital health interventions such
as SES One can provide accessible, nonpharmacological
support for individuals navigating major life transitions, such
as divorce. By reducing (but not removing) the need for
mental health medication and potentially lessening the use
of health care services later on, such interventions may
complement existing services in primary care and mental
health. In practice, this shows the value of integrating digital
health into broader care pathways, not as replacements
for traditional services, but as scalable tools that can help

Hald et al

stabilize well-being and buffer the long-term health risks
associated with stressful life events.

Future studies should build on this work by evaluat-
ing digital health interventions across different populations,
life transitions, and health care contexts to assess gener-
alizability. Longer-term follow-ups using objective meas-
ures are essential to understand whether observed benefits
are sustained, delayed, or heterogeneous across subgroups.
Research should also explore the mechanisms behind legacy
and late-onset pathways, including how digital tools interact
with health care use, social support, and resilience over time.
Finally, comparative studies that include cost-effectiveness
analyses could clarify the potential of digital health interven-
tions to complement existing health and welfare systems at
scale.

Limitations

The study also has limitations. First, we could not distin-
guish between GP visits for mental health versus routine
care, which may underestimate SES One’s impact. Second,
private psychologist visits and other health services were not
tracked, possibly missing some of SES One’s benefits. Third,
annual tracking of primary care usage may overlook timing
nuances, and measuring only from the posttreatment year may
have missed initial effects, while including the treatment year
risked pretreatment bias. Fourth, the COVID-19 pandemic,
which overlapped with part of the study, could have
influenced health care usage, adding or limiting between-
group variability. Specifically, individuals may have changed
behavior surrounding primary health care usage, which could
drive estimates toward zero. Finally, generalizability to other
countries may be limited by Denmark’s context, where
universal health care and welfare support may have diluted
effects [46,47], whereas high digital literacy and advanced
digital infrastructure likely strengthened engagement [31-33].

Conclusions

This 5-year follow-up of a postdivorce RCT cohort shows
that a digital health intervention was linked to improved
long-term health outcomes. The intervention was associated
with reduced use of mental health medication over the 5-year
period, with reductions in GP visits and hospitalizations
observed in specific years. These findings were interpreted
as a “reduce-not-remove” pattern and pointed to both legacy
and late-onset effects. When findings were transported to the
population of all Danish divorces during the trial period using
calibration weighting, results remained largely unchanged.
Together, the findings indicate that digital health interven-
tions may provide long-term, nonpharmacological support
during major life transitions and demonstrate the importance
of extended follow-up of digital health interventions, as
long-term health outcomes may vary in timing and intensity.

Acknowledgments

The authors used Microsoft Copilot [48] and Grammarly for Microsoft Word [49] to edit grammar and spelling. The software
was not used to generate independent text. Coding was assisted by Claude Sonnet 4.5 [50], but all code tested and implemented
by authors. The authors take full responsibility for the content of the manuscript.

https://www jmir.org/2025/1/e69387

J Med Internet Res 2025 | vol. 27 169387 | p. 9
(page number not for citation purposes)


https://www.jmir.org/2025/1/e69387

JOURNAL OF MEDICAL INTERNET RESEARCH Hald et al

Funding

Funding for the study was provided by the ROCKWOOL Foundation (grant 1263). The randomized controlled trial from
which the sample cohort was generated was funded by the Egmont Foundation and the Carlsberg Foundation (grant
CF16-0094, Gert Martin Hald). The funders had no involvement in the study design, data collection, analysis, interpretation, or
the writing of the manuscript.

Data Availability

The information used in the analysis combines several Danish administrative registers and restricted data from a randomized
controlled trial (as described in the paper). The data use is subject to the European Union’s General Data Protection Regulation
per Danish regulations from May 2018. The data are physically stored on computers at Statistics Denmark and, due to security
considerations, may not be transferred to computers outside Statistics Denmark. Researchers interested in obtaining access
to the data used in this paper are required to submit a written application to gain approval from Statistics Denmark. The
application must include a detailed description of the proposed project, its purpose, and its social contribution as well as a
description of the required datasets, variables, and analysis population. Applications can be submitted by researchers who are
affiliated with Danish institutions accepted by Statistics Denmark or by researchers outside of Denmark who collaborate with
researchers affiliated with these institutions. Code for all analyses can be found at https://osf.io/8bda6.

Authors’ Contributions

Conceptualization: ANH (supporting), PF (lead), FE (equal), GMH (lead).
Data curation: PF.

Formal analysis: PF.

Funding acquisition: PF (equal), GMH (equal).

Methodology: ANH (equal), PF (equal), FE (lead).

Project administration: GMH.

Supervision: GMH.

Validation: ANH (equal), FE (equal).

Visualization: PF

Writing — original draft: ANH (lead), PF (equal).

Writing — review & editing: ANH (lead), PF (equal), FE (equal), GMH (equal)

Conflicts of Interest

For due diligence, the authors would like to declare that the co-author GMH is a partner and co-owner of the company
currently holding the commercial license and intellectual property rights to the SES One platform through the company SES
Family ApS. GMH has not decided or had final say on data analyses or the results reported. ANH, PF, and FE declare no
competing interests.

Multimedia Appendix 1

Supplementary and supporting tables and figures.
[DOCX File (Microsoft Word File), 274 KB-Multimedia Appendix 1]

References

1. Crimmins EM. Lifespan and healthspan: past, present, and promise. Gerontologist. Dec 2015;55(6):901-911. [doi: 10.
1093/geront/gnv130] [Medline: 26561272]

2. Steel N, Bauer-Staeb CMM, Ford JA, et al. Changing life expectancy in European countries 1990-2021: a subanalysis of
causes and risk factors from the Global Burden of Disease Study 2021. Lancet Public Health. Mar 2025;10(3):e172-
e188. [doi: 10.1016/S2468-2667(25)00009-X] [Medline: 39983748]

3. Bunker JP. The role of medical care in contributing to health improvements within societies. Int J Epidemiol. Dec
2001;30(6):1260-1263. [doi: 10.1093/ije/30.6.1260] [Medline: 11821323]

4. GBD 2019 Mental Disorders Collaborators. Global, regional, and national burden of 12 mental disorders in 204
countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet
Psychiatry. Feb 2022;9(2):137-150. [doi: 10.1016/S2215-0366(21)00395-3] [Medline: 35026139]

5. Sloth MMB, Hruza J, Mortensen LH, Bhatt S, Katsiferis A. Cause-specific mortality after spousal bereavement in a
Danish register-based cohort. Sci Rep. Feb 20, 2025;15(1):6240. [doi: 10.1038/s41598-025-90657-1] [Medline:
39979402]

6.  Voss M, Nylén L, Floderus B, Diderichsen F, Terry PD. Unemployment and early cause-specific mortality: a study
based on the Swedish twin registry. Am J Public Health. Dec 2004;94(12):2155-2161. [doi: 10.2105/ajph.94.12.2155]
[Medline: 15569968]

https://www jmir.org/2025/1/e69387 J Med Internet Res 2025 | vol. 27 169387 | p. 10
(page number not for citation purposes)


https://doi.org/10.17605/OSF.IO/8BDA6
https://jmir.org/api/download?alt_name=jmir_v27i1e69387_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e69387_app1.docx
https://doi.org/10.1093/geront/gnv130
https://doi.org/10.1093/geront/gnv130
http://www.ncbi.nlm.nih.gov/pubmed/26561272
https://doi.org/10.1016/S2468-2667(25)00009-X
http://www.ncbi.nlm.nih.gov/pubmed/39983748
https://doi.org/10.1093/ije/30.6.1260
http://www.ncbi.nlm.nih.gov/pubmed/11821323
https://doi.org/10.1016/S2215-0366(21)00395-3
http://www.ncbi.nlm.nih.gov/pubmed/35026139
https://doi.org/10.1038/s41598-025-90657-1
http://www.ncbi.nlm.nih.gov/pubmed/39979402
https://doi.org/10.2105/ajph.94.12.2155
http://www.ncbi.nlm.nih.gov/pubmed/15569968
https://www.jmir.org/2025/1/e69387

JOURNAL OF MEDICAL INTERNET RESEARCH Hald et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Lau K, Mkoma GF, Kreshpaj B, et al. All-cause and cause-specific mortality differences between migrant workers and
local workers: a population-based cohort study in Denmark. Eur J Public Health. Aug 1, 2025;35(4):672-679. [doi: 10.
1093/eurpub/ckaf058] [Medline: 40493532]

Shor E, Roelfs DJ, Bugyi P, Schwartz JE. Meta-analysis of marital dissolution and mortality: reevaluating the
intersection of gender and age. Soc Sci Med. Jul 2012;75(1):46-59. [doi: 10.1016/j.socscimed.2012.03.010] [Medline:
22534377]

Hald GM, Cipri¢ A, @verup CS, et al. Randomized controlled trial study of the effects of an online divorce platform on
anxiety, depression, and somatization. J] Fam Psychol. Sep 2020;34(6):740-751. [doi: 10.1037/fam0000635] [Medline:
32077737]

Cameron G, Mulvenna M, Ennis E, et al. Effectiveness of digital mental health interventions in the workplace: umbrella
review of systematic reviews. JMIR Ment Health. Jan 24, 2025;12:e67785. [doi: 10.2196/67785] [Medline: 39854722]
Lattie EG, Adkins EC, Winquist N, Stiles-Shields C, Wafford QE, Graham AK. Digital mental health interventions for
depression, anxiety, and enhancement of psychological well-being among college students: systematic review. ] Med
Internet Res. Jul 22, 2019;21(7):e12869. [doi: 10.2196/12869] [Medline: 31333198]

KimJ, Aryee LMD, Bang H, et al. Effectiveness of digital mental health tools to reduce depressive and anxiety
symptoms in low- and middle-income countries: systematic review and meta-analysis. JMIR Ment Health. Mar 20,
2023;10:e43066. [doi: 10.2196/43066] [Medline: 36939820]

Zhong C, Luo X, Tan M, et al. Digital health interventions to improve mental health in patients with cancer: umbrella
review. J Med Internet Res. Feb 21, 2025;27:€69621. [doi: 10.2196/69621] [Medline: 39984165]

Groot J, MacLellan A, Butler M, et al. The effectiveness of fully automated digital interventions in promoting mental
well-being in the general population: systematic review and meta-analysis. JMIR Ment Health. Oct 19, 2023;10:e44658.
[doi: 10.2196/44658] [Medline: 37856172]

Schifer SK, von Boros L, Schaubruch LM, et al. Digital interventions to promote psychological resilience: a systematic
review and meta-analysis. NPJ Digit Med. Feb 8, 2024;7(1):30. [doi: 10.1038/s41746-024-01017-8] [Medline:
38332030]

Lehtimaki S, Martic J, Wahl B, Foster KT, Schwalbe N. Evidence on digital mental health interventions for adolescents
and young people: systematic overview. JMIR Ment Health. Apr 29,2021;8(4):e25847. [doi: 10.2196/25847] [Medline:
33913817]

Viliméki M, Anttila K, Anttila M, Lahti M. Web-based interventions supporting adolescents and young people with
depressive symptoms: systematic review and meta-analysis. JMIR Mhealth Uhealth. Dec 8, 2017;5(12):e180. [doi: 10.
2196/mhealth.8624] [Medline: 29222079]

Kechagias EP, Papadopoulos GA, Rokai I. Evaluating the impact of digital health interventions on workplace health
outcomes: a systematic review. Adm Sci. 2024;14(6):131. [doi: 10.3390/admsci14060131]

Livieri G, Mangina E, Protopapadakis ED, Panayiotou AG. The gaps and challenges in digital health technology use as
perceived by patients: a scoping review and narrative meta-synthesis. Front Digit Health. 2025;7:1474956. [doi: 10.3389/
fdgth.2025.1474956] [Medline: 40212901]

Lipschitz JM, Pike CK, Hogan TP, Murphy SA, Burdick KE. The engagement problem: a review of engagement with
digital mental health interventions and recommendations for a path forward. Curr Treat Options Psychiatry. Sep
2023;10(3):119-135. [doi: 10.1007/540501-023-00297-3] [Medline: 38390026]

Hedman E, Furmark T, Carlbring P, et al. A 5-year follow-up of internet-based cognitive behavior therapy for social
anxiety disorder. J] Med Internet Res. Jun 15, 2011;13(2):e39. [doi: 10.2196/jmir.1776] [Medline: 21676694]

Lunde P, Bye A, Grimsmo J, et al. Effects of individualized follow-up with an app postcardiac rehabilitation: five-year
follow-up of a randomized controlled trial. J Med Internet Res. Feb 13, 2025;27:e60256. [doi: 10.2196/60256] [Medline:
39946716]

Demography of Europe 2023 edition. European Commission; 2023. URL: https://ec.europa.ecu/eurostat/web/interactive-
publications/demography-2023 [Accessed 2025-12-12]

Nielsen NM, Davidsen RB, Hviid A, Wohlfahrt J. Divorce and risk of hospital-diagnosed infectious diseases. Scand J
Public Health. Nov 2014;42(7):705-711. [doi: 10.1177/1403494814544398] [Medline: 25114067]

Pellén-Elexpuru I, Van Dijk R, Van der Valk I, Martinez-Pampliega A, Molleda A, Cormenzana S. Divorce and physical
health:a three-level meta-analysis. Soc Sci Med. Jul 2024;352:117005. [doi: 10.1016/j.socscimed.2024.117005]
[Medline: 38824838]

LuJ, Xu X, Huang Y, et al. Prevalence of depressive disorders and treatment in China: a cross-sectional epidemiological
study. Lancet Psychiatry. Nov 2021;8(11):981-990. [doi: 10.1016/S2215-0366(21)00251-0] [Medline: 34559991 ]

Hald GM, Cipri¢ A, Sander S, Strizzi JM. Anxiety, depression and associated factors among recently divorced
individuals. J Ment Health. Aug 2022;31(4):462-470. [doi: 10.1080/09638237.2020.1755022] [Medline: 32338552]

https://www jmir.org/2025/1/e69387 J Med Internet Res 2025 | vol. 27 169387 | p. 11

(page number not for citation purposes)


https://doi.org/10.1093/eurpub/ckaf058
https://doi.org/10.1093/eurpub/ckaf058
http://www.ncbi.nlm.nih.gov/pubmed/40493532
https://doi.org/10.1016/j.socscimed.2012.03.010
http://www.ncbi.nlm.nih.gov/pubmed/22534377
https://doi.org/10.1037/fam0000635
http://www.ncbi.nlm.nih.gov/pubmed/32077737
https://doi.org/10.2196/67785
http://www.ncbi.nlm.nih.gov/pubmed/39854722
https://doi.org/10.2196/12869
http://www.ncbi.nlm.nih.gov/pubmed/31333198
https://doi.org/10.2196/43066
http://www.ncbi.nlm.nih.gov/pubmed/36939820
https://doi.org/10.2196/69621
http://www.ncbi.nlm.nih.gov/pubmed/39984165
https://doi.org/10.2196/44658
http://www.ncbi.nlm.nih.gov/pubmed/37856172
https://doi.org/10.1038/s41746-024-01017-8
http://www.ncbi.nlm.nih.gov/pubmed/38332030
https://doi.org/10.2196/25847
http://www.ncbi.nlm.nih.gov/pubmed/33913817
https://doi.org/10.2196/mhealth.8624
https://doi.org/10.2196/mhealth.8624
http://www.ncbi.nlm.nih.gov/pubmed/29222079
https://doi.org/10.3390/admsci14060131
https://doi.org/10.3389/fdgth.2025.1474956
https://doi.org/10.3389/fdgth.2025.1474956
http://www.ncbi.nlm.nih.gov/pubmed/40212901
https://doi.org/10.1007/s40501-023-00297-3
http://www.ncbi.nlm.nih.gov/pubmed/38390026
https://doi.org/10.2196/jmir.1776
http://www.ncbi.nlm.nih.gov/pubmed/21676694
https://doi.org/10.2196/60256
http://www.ncbi.nlm.nih.gov/pubmed/39946716
https://ec.europa.eu/eurostat/web/interactive-publications/demography-2023
https://ec.europa.eu/eurostat/web/interactive-publications/demography-2023
https://doi.org/10.1177/1403494814544398
http://www.ncbi.nlm.nih.gov/pubmed/25114067
https://doi.org/10.1016/j.socscimed.2024.117005
http://www.ncbi.nlm.nih.gov/pubmed/38824838
https://doi.org/10.1016/S2215-0366(21)00251-0
http://www.ncbi.nlm.nih.gov/pubmed/34559991
https://doi.org/10.1080/09638237.2020.1755022
http://www.ncbi.nlm.nih.gov/pubmed/32338552
https://www.jmir.org/2025/1/e69387

JOURNAL OF MEDICAL INTERNET RESEARCH Hald et al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Amato PR, Pennsylvania State University, University Park, PA, USA. The consequences of divorce for adults and
children: an update. Drustvena istrazivanja. Mar 1,2014;23(1):5-24. [doi: 10.5559/di.23.1.01]

Sbarra DA, Whisman MA. Divorce, health, and socioeconomic status: an agenda for psychological science. Curr Opin
Psychol. Feb 2022;43:75-78. [doi: 10.1016/j.copsyc.2021.06.007] [Medline: 34298203]

Kaleta K, Mréz J. Posttraumatic growth and subjective well-Being in men and women after divorce: the mediating and
moderating roles of self-esteem. Int J Environ Res Public Health. Feb 22, 2023;20(5):3864. [doi: 10.3390/
ijerph20053864] [Medline: 36900875]

The Digital Economy and Society Index (DESI) 2024. European Commission; 2024. URL.: https://digital-strategy .ec.
europa.eu/en/policies/desi [Accessed 2025-12-12]

Digitalisation in Danish Healthcare. Healthcare Denmark; 2024. URL: https://healthcaredenmark.dk/media/sghmh0Qin/
digitalisation 2024 onlineversion.pdf [Accessed 2023-09-23]

Schmidt M, Schmidt SAJ, Sandegaard JL, Ehrenstein V, Pedersen L, Sgrensen HT. The Danish National Patient
Registry: a review of content, data quality, and research potential. Clin Epidemiol. 2015:449-490. [doi: 10.2147/CLEP.
S91125] [Medline: 26604824]

Sander S, Strizzi JM, Cipric A, @verup CS, Hald GM. The efficacy of digital help for divorced Danes: randomized
controlled trial of cooperation after divorce (CAD) and sick days. Contemp Fam Ther. Dec 2024;46(4):436-454. [doi: 10.
1007/s10591-023-09692-7]

Agerholm J, Bruce D, Burstrom B. Comparing healthcare utilization among health survey respondents with the total
population - are respondents representative? BMC Health Serv Res. Sep 22,2016;16(1):510. [doi: 10.1186/512913-016-
1745-3] [Medline: 27659391]

Marselle MR, Bowler DE, Watzema J, Eichenberg D, Kirsten T, Bonn A. Urban street tree biodiversity and
antidepressant prescriptions. Sci Rep. Dec 31, 2020;10(1):22445. [doi: 10.1038/s41598-020-79924-5] [Medline:
33384426]

Meulman I, Loef B, Stadhouders N, et al. Estimating healthcare expenditures after becoming divorced or widowed using
propensity score matching. Eur J Health Econ. Sep 2023;24(7):1047-1060. [doi: 10.1007/s10198-022-01532-7]
[Medline: 36251142]

Smits FTM, Brouwer HJ, ter Riet G, van Weert HCP. Epidemiology of frequent attenders: a 3-year historic cohort study
comparing attendance, morbidity and prescriptions of one-year and persistent frequent attenders. BMC Public Health.
Jan 24, 2009;9:36. [doi: 10.1186/1471-2458-9-36] [Medline: 19166622]

Vedsted P, Christensen MB. Frequent attenders in general practice care: a literature review with special reference to
methodological considerations. Public Health. Feb 2005;119(2):118-137. [doi: 10.1016/j.puhe.2004.03.007] [Medline:
15694959]

Cipric A, Strizzi JM, @veru CS, et al. Cooperation after divorce: an RCT study of the effects of a digital intervention
platform on self-perceived stress. Psychosocial Intervention. Apr 2020;29(2):113-123. [doi: 10.5093/pi2020a7]

Hald AN, Fallesen P, Sggaard EW, Eriksson F, Hald GM. Paper 1: does digital health technologies reduce long-term
health impacts of divorce in Denmark. OSF Registries. URL: https://osf.io/8agkq/ [Accessed 2025-12-24]

Sahl Andersen J, De Fine Olivarius N, Krasnik A. The Danish National Health Service Register. Scand J Public Health.
Jul 2011;39(7_suppl):34-37. [doi: 10.1177/1403494810394718] [Medline: 21775348]

Johannesdottir SA, Horvath-Puh6 E, Ehrenstein V, Schmidt M, Pedersen L, Sgrensen HT. Existing data sources for
clinical epidemiology: The Danish National Database of Reimbursed Prescriptions. Clin Epidemiol. 2012;4:303-313.
[doi: 10.2147/CLEP.S37587] [Medline: 23204870]

Lee D, Yang S, Dong L, Wang X, Zeng D, Cai J. Improving trial generalizability using observational studies.
Biometrics. Jun 2023;79(2):1213-1225. [doi: 10.1111/biom.13609] [Medline: 34862966]

Ostrow L, Jessell L, Hurd M, Darrow SM, Cohen D. Discontinuing psychiatric medications: a survey of long-term users.
Psychiatr Serv. Dec 1,2017;68(12):1232-1238. [doi: 10.1176/appi.ps.201700070] [Medline: 28712356]
Sundhedsstrukturkommissionens baggrundsrapport [Report in Danish]. Indenrigs- og Sundhedsministeriet; 2024. URL:
https://www.ism.dk/Media/638536236116325595/Baggrundsrapport%20-%20Sundhedsstrukturkommissionen.pdf
[Accessed 2025-12-13]

Frederiksen M, Larsen JE, Bengtsson TT. The Danish Welfare State: A Sociological Investigation. Palgrave Macmillan
US; 2015. ISBN: 978-1-137-52731-8

Microsoft 365 Copilot. Microsoft. 2025. URL: https://www.microsoft.com/en-us/microsoft-365-copilot [Accessed
2025-12-13]

Grammarly for Microsoft Word. Microsoft Marketplace. 2025. URL: https://marketplace.microsoft.com/en-in/product/
office/WA20000101 1?tab=Overview [Accessed 2025-12-13]

Claude Sonnet 4.5. Anthropic. 2025. URL: https://www.anthropic.com/claude/sonnet [Accessed 2025-12-13]

https://www .jmir.org/2025/1/e69387 J Med Internet Res 2025 | vol. 27 169387 | p. 12

(page number not for citation purposes)


https://doi.org/10.5559/di.23.1.01
https://doi.org/10.1016/j.copsyc.2021.06.007
http://www.ncbi.nlm.nih.gov/pubmed/34298203
https://doi.org/10.3390/ijerph20053864
https://doi.org/10.3390/ijerph20053864
http://www.ncbi.nlm.nih.gov/pubmed/36900875
https://digital-strategy.ec.europa.eu/en/policies/desi
https://digital-strategy.ec.europa.eu/en/policies/desi
https://healthcaredenmark.dk/media/sghmh0in/digitalisation_2024_onlineversion.pdf
https://healthcaredenmark.dk/media/sghmh0in/digitalisation_2024_onlineversion.pdf
https://doi.org/10.2147/CLEP.S91125
https://doi.org/10.2147/CLEP.S91125
http://www.ncbi.nlm.nih.gov/pubmed/26604824
https://doi.org/10.1007/s10591-023-09692-7
https://doi.org/10.1007/s10591-023-09692-7
https://doi.org/10.1186/s12913-016-1745-3
https://doi.org/10.1186/s12913-016-1745-3
http://www.ncbi.nlm.nih.gov/pubmed/27659391
https://doi.org/10.1038/s41598-020-79924-5
http://www.ncbi.nlm.nih.gov/pubmed/33384426
https://doi.org/10.1007/s10198-022-01532-z
http://www.ncbi.nlm.nih.gov/pubmed/36251142
https://doi.org/10.1186/1471-2458-9-36
http://www.ncbi.nlm.nih.gov/pubmed/19166622
https://doi.org/10.1016/j.puhe.2004.03.007
http://www.ncbi.nlm.nih.gov/pubmed/15694959
https://doi.org/10.5093/pi2020a7
https://osf.io/8agkq/
https://doi.org/10.1177/1403494810394718
http://www.ncbi.nlm.nih.gov/pubmed/21775348
https://doi.org/10.2147/CLEP.S37587
http://www.ncbi.nlm.nih.gov/pubmed/23204870
https://doi.org/10.1111/biom.13609
http://www.ncbi.nlm.nih.gov/pubmed/34862966
https://doi.org/10.1176/appi.ps.201700070
http://www.ncbi.nlm.nih.gov/pubmed/28712356
https://www.ism.dk/Media/638536236116325595/Baggrundsrapport%20-%20Sundhedsstrukturkommissionen.pdf
https://www.microsoft.com/en-us/microsoft-365-copilot
https://marketplace.microsoft.com/en-in/product/office/WA200001011?tab=Overview
https://marketplace.microsoft.com/en-in/product/office/WA200001011?tab=Overview
https://www.anthropic.com/claude/sonnet
https://www.jmir.org/2025/1/e69387

JOURNAL OF MEDICAL INTERNET RESEARCH Hald et al

Abbreviations
ATC: Anatomical Therapeutic Chemical
CBT: cognitive behavioral therapy
CPR: Central Person Register (Danish social security number system)
GP: general practitioner
IRR: incidence rate ratio
OR: odds ratio
RCT: randomized controlled trial
SES: Samarbejde Efter Skilsmisse
SMART: specific, measurable, attainable, relevant, and time-bound
STROBE: Strengthening the Reporting of Observational Studies in Epidemiology

Edited by Amy Schwartz; peer-reviewed by Ali AL-Asadi, Boris Breznen, Simeon Ajayi; submitted 28.Nov.2024; final revised
version received 13.Nov.2025; accepted 05.Dec.2025; published 30.Dec.2025

Please cite as:

Hald AN, Fallesen P, Eriksson F, Hald GM

Digital Health Intervention for and Long-Term Health Outcomes of a Divorce Cohort With Linked Danish Data: 5-Year
Posttrial Follow-Up of a Randomized Controlled Trial

J Med Internet Res 2025,27:e69387

URL: https://www jmir.org/2025/1/e69387

doi: 10.2196/69387

© Andreas Nielsen Hald, Peter Fallesen, Frank Eriksson, Gert Martin Hald. Originally published in the Journal of Medi-
cal Internet Research (https://www . jmir.org), 30.Dec.2025. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

https://www jmir.org/2025/1/e69387 J Med Internet Res 2025 | vol. 27 169387 | p. 13
(page number not for citation purposes)


https://www.jmir.org/2025/1/e69387
https://doi.org/10.2196/69387
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e69387

	Digital Health Intervention for and Long-Term Health Outcomes of a Divorce Cohort With Linked Danish Data: 5-Year Posttrial Follow-Up of a Randomized Controlled Trial
	Introduction
	Digital Health Interventions and the Knowledge Gap on Long-Term Effects
	Divorce in Denmark as an Ideal Case
	Objectives and Hypotheses

	Methods
	Intervention
	Study Design and Participants
	Procedures and Variables
	Statistical Methods
	Ethical Considerations

	Results
	Expanding Results Beyond the Trial Population

	Discussion
	Principal Findings
	Comparison With Prior Work
	Reduce-Not-Remove Effect
	Legacy and Late-Onset Effects
	Implications for Practice and Future Research
	Limitations
	Conclusions



