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1. Abstract

Background

Patients with unipolar depression are often treated pharmacologically. Continuous follow-up
is recommended as treatment adjustments may be needed and, in case of remission, for
tapering off the medication. Follow-up routines vary substantially between healthcare units in
Sweden. In this context, digitalized follow-up — i.e. collecting patient data on, for instance,
depressive symptoms, medication adherence et cetera, and transferring this information to the
healthcare unit — is considered an opportunity, in particular if accompanied by an automated
protocol to limit the need for clinical staff resources and to highlight information that needs
the attention of staff.

Question at issue

In adults with unipolar depression receiving pharmacotherapy, does automated digitalized
follow-up alone or in addition to treatment as usual compared with follow-up without such
digitalized follow-up (treatment as usual or other comparator) result in improvement
regarding depressive symptoms, health-related quality of life (HrQoL), reduced suicidal
behaviour, complications, everyday functioning, duration of sick leave, patient reported
experience, number of healthcare visits, adherence to medication, or system usability?

Methods

Database searches in Medline, Embase, the Cochrane Library and APA PsycINFO were
performed on May 5th, 2023. Titles and abstracts, and subsequently full text articles, were
independently screened by at least two authors, and final inclusion was decided in consensus
amongst all authors. Included studies were critically appraised, and data were extracted. For
outcomes and pre-specified subgroups (by severity of depression, age, intensity of follow-up)
where comparative data were available, certainty of evidence was assessed using the GRADE
approach.

Results
No studies were identified comparing automated digitalized follow-up with treatment as usual
in patients receiving pharmacological treatment due to unipolar depression.

A single RCT with 120 patients, recently discharged after hospitalization due to a unipolar
depressive episode, compared smartphone-based monitoring in addition to treatment as usual
with treatment as usual alone. All patients in the study were included after discharge from
hospitalization due to a unipolar depressive disorder and can be considered a sub-group
regarding severity of depression. The study was considered to have major limitations
regarding directness, as well as very serious study limitations and serious imprecision
regarding the outcomes of interest in this report.

The outcomes depressive symptoms, HrQoL, number of healthcare visits (studied in terms of
rehospitalization), adherence to medication, and everyday functioning were evaluated in the
RCT. There were no statistically significant differences between the treatment groups for any
of the studied outcomes. It is uncertain whether there is any difference regarding these
outcomes between digitalized follow-up provided in addition to treatment as usual, compared
with treatment as usual alone (GRADE @OQOQO). No data were reported on suicidal
behaviour, complications, duration of sick leave, patient reported experience, and system
usability (ease of use).

Costs and ethical aspects
The broad search in this project revealed that there can be a wide variety of systems for
automated digital follow-up of the patient population. Up to now, there is no established plan
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for what kind of system could be considered for use in Region Vistra Gotaland. Further, the
scientific evidence identified in this HTA-project is very limited. Therefore, detailed analyses
of costs and of ethical aspects were not considered feasible at this point. Development and use
of systems in this area need to consider the vulnerability of the targeted population, and
special attention needs to be paid to ensuring data integrity.

Conclusion
The use of automated digitalized follow-up instead of standard follow-up visits for these
patients has not been studied.

Based on very low certainty of evidence from one RCT in patients receiving pharmacotherapy
due to unipolar depression, it is uncertain whether adding automated digitalized follow-up to
treatment as usual results in any difference regarding depressive symptoms, HrQoL, number
of healthcare visits, adherence to medication, and everyday functioning. No data regarding
suicidal behaviour, complications, duration of sick leave, patient reported experience, and
system usability were reported.

2. Popularvetenskaplig sammanfattning — Plain language
summary in Swedish

I denna rapport utvirderades om automatiserad, digital uppfoljning av patienter som
behandlas med likemedel for unipolédr depression medfor forbéattringar eller risker jamfort
med sedvanlig uppfoljning.

Slutsats

Ingen studie identifierades som jamf{orde enbart automatiserad digital uppfoljning med
sedvanliga uppfoljningsbesok.

I en randomiserad, kontrollerad studie undersoktes effekten av automatiserad digital
uppfoljning som filldgg till sedvanlig uppf6ljning, efter utskrivning fran sjukhusbehandling
for unipoldr depression. Baserat pé studiens resultat dr det osdkert huruvida automatiserad
digital uppfoljning som tilldgg till sedvanlig uppfoljning medfor nagon skillnad avseende
depressiva symptom, hilsorelaterad livskvalitet, antal sjukvardsbesok, foljsamhet till
lakemedelsordination, och vardaglig funktion. Det saknas vetenskapligt underlag avseende
komplikationer, suicidalt beteende, tid av sjukskrivning, patientens upplevelse av
behandlingen, samt anvéndbarheten av systemet (anvindarvénlighet).

Bakgrund

Maénga vuxna patienter med unipolér depression behandlas med likemedel. Enligt
rekommendation ska den hér patientgruppen ha kontinuerlig uppfoljning for att justera
medicineringen i1 forhallande till patientens aktuella méende. Uppfoljningen sker pa olika sétt
vid olika mottagningar i Sverige. En digitaliserad uppf6ljning — tex genom att samla in
information om patientens depressiva symptom eller féljsamhet till ldkemedelsbehandling,
och att tillgéngliggdra dessa data for sjukvérden - ses 1 sammanhanget som en mojlighet.
Speciellt system som dven erbjuder en automatiserad bearbetning av dessa data och kan
begransa behov av personalresurser eller som kan lyfta fram information som kraver
sjukvérdspersonalens uppmérksamhet skulle kunna vara av sérskilt intresse.

Metod

Databassokningar gjordes den 5 maj 2023. Urval av artiklar gjordes av minst tva forfattare
och projektgruppen beslot gemensamt vilka artiklar som var relevanta for fragestédllningen och
skulle inkluderas i rapporten. De ingaende studiernas kvalitet granskades och data
extraherades i tabeller. Resultatens tillforlitlighet bedomdes enligt GRADE f6r de utfall och
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de i forvdg definierade subgrupperna (enligt svarighetsgrad av depressionen, alder, eller
intensitet i den digitaliserade uppf6ljningen) dér jimforande data fanns tillgéngliga.

Resultat

Ingen studie identifierades som jamforde enbart automatiserad, digital uppfoljning med
sedvanliga uppfoljningsbesok.

I utvérderingen identifierades enbart en randomiserad, kontrollerad studie som undersokte
huruvida tilldgg av automatiserad, digital uppfoljning till sedvanlig vard medfor forbéattringar
for patienter som behandlas med ldkemedel p.g.a. unipoldr depression. Studien géllde
patienter i efterforloppet efter inneliggande vérd, vilket dr en delmingd av de patienter som
fragestéllningen i denna rapport giller. Studien omfattade 120 individer och visade inga
signifikanta skillnader mellan behandlingsgrupperna avseende depressiva symptom,
hilsorelaterad livskvalitet, antal aterinldggningar, foljsamhet till 1ikemedelsbehandling eller
funktion 1 vardagen. Inga resultat avseende suicidalt beteende, komplikationer,
sjukskrivningsperiod, patientupplevelse, eller anvéindbarhet av systemet rapporterades i
studien. Studiens overforbarhet, studiekvalitét och precision bedomdes begrinsa
tillforlitligheten i det vetenskapliga underlaget.

Kostnader och etiska aspekter

I projektets kartlaggning framkom att utformningen av ett automatiserat digitalt system kan
variera. Eftersom det &n sé ldnge inte finns nigot utarbetat upplégg for en tilltankt
automatiserad digital uppfoljning 1 Véstra Gotalandsregionen och da det vetenskapliga
underlaget 4r mycket begransat, har inga detaljerade analyser avseende kostnader genomforts
och inga etiska overvidganden éterges.

Utveckling och anvdndning av system inom detta omréde behover ta sérskild hansyn till att
det géller en patientgrupp med sérskild sarbarhet och att dataintegritet behdver sikerstillas.
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The above summaries were written by representatives from the HTA-centrum. The HTA
report was approved by the regional board for quality assurance of activity-based HTA. The
abstract is a concise summary of the results of the systematic review. The plain language
summary in Swedish is intended for decision makers.

Ylva Carlsson, Associate professor, MD
Head of HTA-centrum of Region Vistra Gotaland, Sweden, 22 may 2024

Main parts of this HTA-report were developed in 2023 with Christina Bergh, Professor, MD,
as head of HTA-centrum of Region Véstra Gotaland, Sweden
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3. Summary of findings

Outcomes Study Effect Certainty of
gﬁls:ﬁll:er of (absolute respectively relative effect as available in evidence GRADE
studies publication)

Automated follow-up to replace treatment as usual (TAU) physical visits — no data

Automated follow-up as add on to TAU vs TAU

Depressive 1 RCT Between group difference ! @000 (very low)?

Symptoms | 150 patients | (automated digitalized follow-up add on to TAU — TAU):

HDRS-17: A= 0.36, 95% CI: -2.07 to 2.78, p=0.77
BDI 21: A= -0.46, 95% CI: -4.43 to 3.52, p=0.82

HAM-D6: A=-0.39, 95% CI: -2.46 to 1.68, p=0.71

HrQoL 1 RCT Between group difference ! ®0OO0O0 (very low)?

120 patients | (automated digitalized follow-up add on to TAU — TAU):

WHOQOL: A= 1.30, 95% CI: -5.04; 7.64, p=0.68
WHO-5: A= 1.03, 95% CI: -1.56; 3.63, p=0.22

Number of 1 RCT Hazard Ratio for readmission ®0OO0O0 (very low)?
Efitshcare 120 patients | (automated digitalized follow-up add on to TAU vs
TAU): 0.95 (0.45 to 2.02) p=0.9
Adherenceto | 1 RCT Between group difference !, @000 (very low)?
medication . C
120 patients | (automated digitalized follow-up add on to TAU — TAU):
MARS: A=0.46, 95% CI: -0.28 to 1.20, p=0.22
Everyday 1 RCT Between group difference !, @000 (very low)?
functioning

120 patients | (automated digitalized follow-up add on to TAU — TAU):
FAST: A=-3.13, 95% CI: -8.13 to 1.86, p=0.22

Suicidal behaviour, complications, duration of sick leave, patient treatment experience, and system usability
were not reported

Footnotes: 'Between group differences from mixed effects model adjusting for differences in baseline values of
the outcome and the stratification variables (a) psychiatric center and (b) number of prior hospitalizations.

2 Downgraded one step for serious limitations of directness (population limited to patients after hospitalization
which is a subset of the population in PICO), two steps for very serious study limitations (substantial missing
data at follow-up), and one step for serious limitations of precision (large confidence intervals, limited
information available in the publication, one study only).

BDI-21: Beck’s Depressive Inventory 21-item (higher scores indicate increased depressive symptoms), FAST:
Functional Assessment Short Test (higher values indicate worse every day functioning), MARS; Medicine
Adherence Rating Scale (higher values indicate better medical adherence), HAM-D6: Hamilton Depression
Self-rating Scale 6-item (higher scores indicate increased depressive symptoms), HDRS 17: Hamilton
Depression Rating Scale 17-items (higher scores indicate increased depressive symptoms), RCT: randomized
controlled trial, TAU: Treatment as usual, WHOQOL: WHO Quality of Life-BREF (higher values indicate a
better quality of life), , WHO-5: WHO (five) Wellbeing Index (higher values indicate a better quality of life).
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Certainty of evidence

®DDD  High certainty We are very confident that the true effect lies close to that of the estimate of the
effect.

@@®0O Moderate certainty | We aremoderately confident in the effect estimate: The true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is substantially
different.

@@0OO Low certainty Confidence in the effect estimate is limited: The true effect may be substantially
different from the estimate of the effect.

@000 Very low certainty | We have very little confidence in the effect estimate:
The true effect is likely to be substantiallydifferent from the estimate of effect

4. Abbreviations/Acronyms

BDI-21 Beck’s Depressive Inventory 21-item

CI Confidence Interval

DSM Diagnostic and Statistical Manual of Mental Disorders
FAST Functional Assessment Short Test

GAF Global Assessment of Functioning

HAMD Hamilton Depression Rating Scale

or

HDRS

HrQoL Health-related quality of life
MARS Medicine Adherence Rating Scale

RCT Randomized Controlled Trial
SSRIs Selective serotonin reuptake inhibitors
TAU Treatment as usual
VGR Vistra Gotalandsregionen
WHO World Health Organization
5. Background

Depression is the most common mental disorder among adults and a leading cause of the
disease burden worldwide (WHO, 2022), associated with an increased psychiatric and somatic
comorbidity, elevated mortality, and high societal expenses (Lundberg, 2022). Depression is
typically diagnosed and classified by fulfilling specific symptom criteria using the Diagnostic
and Statistical Manual of Mental Disorders Fifth Edition (DSM-5) and International Statistical
Classification of Diseases and Related Health Problems Tenth Revision (ICD-10). Mandatory
symptoms include a persistent condition of depressed mood and significant loss of interest.
Additional symptoms may be fatigue, psychomotor agitation, insomnia/hypersomnia, sense of
guilt, suicidal thoughts, or ideation. The severity of disease can differ from mild with a low
impact on everyday functioning, to severe impact, with risk for suicide and/or psychotic
symptoms (Socialstyrelsen, 2021). Half of the 800,000 completed suicides globally in 2015
were reported as related to a depressive disorder (Bachmann, 2018).
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Prevalence and incidence

The World Health Organization (WHO) estimated a global prevalence in 2019 of 280 million
people living with a depressive disorder (including major depressive disorder and dysthymia)
(WHO, 2022). In Sweden the incidence is about 5-8 per cent (Nationellt system for
kunskapsstyrning hélso- och sjukvérd, 2023), and the lifetime prevalence is 35% for women,
and 25% for men. The disorder occurs at all ages, with a higher prevalence among elderly
(Socialstyrelsen, 2021). According to the Swedish National Board of Health statistics, 36 019
men (0.6%) and 58 547 (1.1%) women got a diagnosis of depression in specialized
psychiatric care in the year 2021.

Patients with mild or moderate depression are usually treated in primary care, while patients
with severe depression often are referred to specialist psychiatry. For the year 2021, the total
costs for patients with depression (ICD-10 F32 and F33) amounted to two billion Swedish
kronor within primary care, including the costs for medical and technical resources used in the
diagnosis and treatment of patients. During 2021, the total number of patients with ICD codes
F32-33 reported in primary care of Region Vistra Gétaland amounted to 70 636, and
nationally it is estimated that there are approximately 427 000 patients (Nationellt system for
kunskapsstyrning hilso- och sjukvérd, 2023).

In 2022, approximately 46 307 individuals in Sweden were on sick leave for depression (ICD-
10 F32 and F33) at some point during the year, according to data from the Swedish Social
Insurance Agency (Forsdkringskassan, 2023).

Present treatment

The main goal when treating depression is for the affected person to fully recover and regain a
good level of function. This includes not only symptom relief, but also a return to daily
activities, social contexts, and regaining a good quality of life. The treatment approach is
tailored based on the severity of illness, but when moderate to severe, it commonly involves a
combination of psychotherapy, pharmacological antidepressants, and in some cases electric
convulsive treatment (ECT). Initial treatment often involves pharmacological antidepressants
with selective serotonin reuptake inhibitors (SSRIs) being the most common. The superior
effect of antidepressants compared to placebo is well established (Cipriani, 2018). Even so,
one-third of the patients do not adhere to newly prescribed antidepressants (defined as
discontinuation of any cause within three months) (Cipriani, 2018), and comparable rates of
premature discontinuation are observed when changing dosage, combining different
antidepressants, or change of antidepressant (Sanglier, 2012). Furthermore, many patients do
not reach optimal treatment dosage of antidepressants which can affect the treatment response
(Lisinski, 2021).

Normal pathway through the healthcare system and current wait time for medical
assessment/treatment

Most adult patients with depressive symptoms seek primary care as an initial step and >70%
of them are thereafter diagnosed and treated within primary care. A first clinical assessment
should be offered urgently, mainly to discover severe conditions and also because an early
treatment start is associated with an improved outcome. However, somatic status, work
capacity, need of rehabilitation, and the need for involvement of other actors such as social
services should also be considered. Continuous evaluation in a structured manner is thereafter
recommended when treatment is initiated, with a suggested first evaluation after two weeks.
The evaluation should include one of the validated instruments MADRS-S or PHQ-9 as a
complement to the clinical assessment. Potential dose adjustments should also be considered,

HTA report Automated feedback based on digitalized follow-up of patients with unipolar depression receiving
pharmacotherapy 10 (24)



either increased dose if partial response is seen or a decrease if the patient experiences side-
effects (Nationellt system for kunskapsstyrning hélso- och sjukvérd, 2024). The risk of
relapse is highest during the first six months after symptom relief, however, continuation of
antidepressants one year after reduces the likelihood of relapse compared to placebo.
Discontinuation of antidepressants may be considered six months after recovery primarily in
milder first-time episodes, however, given the risk of relapse and discontinuation symptoms,
it requires a personalized and thorough prior evaluation (Kato, 2021).

Specialized psychiatric care can be necessary in cases of severe depression or other
complicating factors such as therapy resistance or suspected psychiatric comorbidity.
Approximately 20% of patients with depression in primary care are referred to specialized
psychiatric care. Patients can also initiate a self-referral to tertiary care. Acute psychiatric care
and compulsory care can be necessary, otherwise, an assessment is suggested within 30 days
(Nationellt system for kunskapsstyrning hélso- och sjukvard, 2024).

Challenges with the health care system of depression have been identified based on patients’
and relatives’ experiences. Key challenges are lack of accessibility, lack of information and
involvement of patient, insufficient plan of treatment, and lack of continuity (Socialstyrelsen,
2021).

Number of patients per year who undergo current treatment regimen

According to data from the Swedish National Board of Health and Welfare, 1 160 361
(66.78/1000 citizens) prescriptions of antidepressant were prescribed. Differences in gender
were seen with 43.44/1000 among the male citizens and with 90.44/1000 among female
citizens. In Region Vistra Gotaland (VGR) there were 125 522 (71.94/1000 citizens)
antidepressant prescriptions in 2022. Of note, antidepressants are not only prescribed for
depression but also for anxiety disorder, eating disorders, obsessive compulsive disorder and
other disorders. Furthermore, antipsychotics (e.g., quetiapine, lurasidone) are frequently
prescribed for depression as well as mood stabilizers (e.g., lithium, lamotrigine).

Present recommendations from medical societies or health authorities

The Swedish national guidelines from the National Board of Health and Welfare
(Socialstyrelsen, 2021) state that individualized treatment and health care is crucial as
depression manifests in diverse ways, both in terms of severity and in the specific nature of
symptoms. Furthermore, accessibility, continuity, and a good reception are key components in
individualized treatment of depression (Nationellt system for kunskapsstyrning hilso- och
sjukvérd, 2024). Automated digitalized follow-up may be an opportunity to provide this
treatment, yet it is not mentioned in the current guidelines.
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6. Health technology at issue: automated feedback based on
digitalized follow-up of patients with unipolar depression
receiving pharmacotherapy

Digitization and digitalization are key concepts to be differentiated when describing
innovative digital technologies.

Digitization implies that specific elements in a process are replaced by digital technology —
e.g. asking patients to fill in electronic questionnaires instead of using paper and pencil.
Digitalization on the other hand refers to a more profound change of an existing process
(Gradillas, 2022), using eg automated processes based on the patients’ data to provide
feedback to the patient and to support healthcare personnel in focusing patients based on
defined algorithms.

Figure 1 illustrates how an automated digitalized follow-up is intended to be delivered and
managed at specific times of initiation, dose adjustment or combination of pharmacological
antidepressants in patients with depression. The intervention is described for a specific
population and situation, yet we envision it as an approach that may be customized and
applied to other conditions and situations.

[]

/ >
2.
—

e

1. O

[@D

nli:

|

1. A patient uses e.g. a mobile application in their smartphone, to record his/her health
and medical data. This may include active data - requiring the patient to enter
information e,g, by answering standardized diagnostic questionnaires (for example
information regarding mood, medication intake, side-effects, or sleep, etc). Passive
data are recorded automatically by the device eg by sensors, this can e.g. be location
tracking, app usage patterns, and communication patterns.

2. Data is received and stored but not processed.

3. A predefined algorithm analyzes the data in order to provide feedback to the patient
and/or the healthcare professional.

4. An automated feedback loop enables a patient to self-monitor and receive automated
feedback based on the data collected. (e.g. information regarding side effects of
antidepressants and their expected time course. It can also be an urge to contact the
treating physician or nurse when predefined cut-offs in validated instruments or other
direct questions indicate deterioration in the depressive episode.)

5. An automated algorithm-based filter of data allows healthcare workers to focus their
attention on patients in need of immediate care.
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The intention with the intervention of automated follow-up for depression is to increase
availability and continuity to health care, especially as healthcare workers at psychiatric
outpatient clinics in VGR have experienced challenges with non-adherence to antidepressants.
Non-adherence to antidepressant pharmacotherapy is recognized as a major contribution to
ineffective treatment outcomes and as mentioned over one third of patients discontinue their
treatment within three months rather than the medication being ineffectual (Cipriani, 2018).
The short-term effect of non-adherence can be discontinuation symptoms, and in long-term
the effect can be deterioration of psychiatric symptoms and increased utilization of acute
psychiatric care. Given the incidence in Sweden of 5-8% among adults (approximately
350.000-600.000 individuals), non-adherence results in not only suffering at an individual
level but also an increased social economic burden (Ho, 2016).

HTA report Automated feedback based on digitalized follow-up of patients with unipolar depression receiving
pharmacotherapy 13 (24)



7. Focused question

In adults with unipolar depression receiving pharmacotherapy, does automated digitalized

follow-up alone or in addition to treatment as usual compared with follow-up without

digitalized follow-up (treatment as usual or other comparator) result in improvement

regarding depressive symptoms, health-related quality of life (HrQoL), reduced suicidal
behaviour, complications, everyday functioning, duration of sick leave, patient reported
experience, number of healthcare visits, adherence to medication, or system usability?

PICO: P= Patients, I= Intervention, C= Comparison, O=Qutcome

P

Adult patients receiving pharmacological treatment due to unipolar depression.

Digitalized follow-up of patient data transferred to healthcare with automated protocol for

feedback to patient offered alone or in addition to treatment as usual

Follow-up without digitalized transfer of patient data to healthcare (treatment as usual or

other comparison)

Critical for decision making

e Depressive symptoms (assessed by validated instrument)

e Suicide (risk) — e.g. rate of suicide attempts/self-harm or suicidality assessed with a

validated instrument
e Health related quality of life

Important for decision making

e Complications

e Everyday functioning

e Duration of sick leave

e Patient treatment experience

e Number of healthcare visits/contacts related to depression
e Adherence to prescription of antidepressant medication

Less important for decision making

e System Usability (according to validated scale)

Controlled studies including at least 10 patients per group, and qualitative studies
regarding patient experience

Note, for the initial overview, the limitation to controlled studies was not applied.

Planned subgroup analyses:
Regarding intervention

- Digitalized follow-up in addition to treatment as usual
- Digitalized follow-up replacing treatment as usual
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Regarding intervention

- low intensity follow-up (data transfer only)
- high intensity follow-up (system with additional features to support the patient
other than data transfer)
Regarding population

- subgroups according to severity of depression
- subgroups according to age

8. Methods

Systematic literature search (Appendix 1)

During May 2023 two authors (TS, AH) performed systematic searches in Medline, Embase,
the Cochrane Library and APA PsycINFO. The websites of SBU and Folkehelseinstituttet
were visited. Reference lists of relevant articles were also scrutinised for additional
references. Search strategies, eligibility criteria and a graphic presentation of the selection
process are presented in Appendix 1. These authors conducted the literature searches, and
independently of one another assessed the obtained abstracts and made a first selection. All
abstracts were screened by at least two authors using the Rayyan tool. Any disagreements
were resolved by consensus. The remaining abstracts were assessed by all the participants of
the project group and a selection of full-text articles to screen for inclusion/exclusion was
made. These articles were read by at least two authors independently of one another and it
was finally decided in a consensus meeting which articles should be included in the
assessment.

The HTA was registered in PROSPERO the November 14™, 2023 (registration code
CRDA42023473956) prior to data extraction.

Critical appraisal and certainty of evidence

Included studies have been critically appraised using an adjusted checklist from the Swedish
Agency for Health Technology Assessment and Assessment of social Services (SBU) for
assessment of randomised controlled trials. The results of each study have been summarised
per outcome in Appendix 4. When possible, data were planned to be pooled for meta-analysis
in RevMan 5.4 using a random effects model. Summary results per outcome and the
associated certainty of evidence are presented in a Summary-of-findings table. Certainty of
evidence for each outcome was assessed using the GRADE approach (Atkins et al., 2004;
GRADE Work group).

Sub-group analyses according to type of intervention (monitoring with additional features),
and according to population (subgroup according to severity of depression) were prespecified.

Ongoing research

A search in Clinicaltrials.gov (Dec 15%, 2023) using the search terms depression OR "mental
illness" OR depressive OR "mood disorder" OR "unipolar disorder” (Disorder) AND
((electronic OR digital OR automated OR automatic OR remote) AND (follow-up OR
monitoring OR self-monitoring OR reminder OR notification)) OR telemonitoring OR tele-
monitoring” OR homemonitoring OR home-monitoring OR "digital medicine” OR mobile OR
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“app-based” OR smartphone OR “smart-phone” OR app OR apps OR sensor OR “smart
pill” OR “digital pill” OR electronic pill” OR wireless pill” OR “ingestible sensor” OR
“ingestible microsensor” OR “ingestible event” OR “medication event monitoring system”
OR ”ingestible electronic sensor” OR “cellularly enabled pill” OR wearable OR "digital
phenotyp” (Intervention) identified 2793 trials.

9. Results

Search results and study selection (Appendix 1)

The literature search identified 3945 records after removal of duplicates. After reading the
abstracts 3896 records were excluded. 49 reports were assessed for eligibility by at least two
authors, and one report (RCT) was included in the final assessment (Appendix 2).

Reasons for exclusion
Of the 49 articles read in full text, one article Tenning et al. (2021) was included. All
remaining articles were excluded in most cases due to

e  Wrong population — with no antidepressant medication or unclarity about
antidepressant medication, or a broader patient population with a majority of patients
having other diagnoses than unipolar depression.

e Wrong intervention — As outlined above, the project team was interested in
digitalization as intervention. The most common reasons for excluding for wrong
intervention were that the investigated intervention was a mere digitisation of an
existing process or that an intervention did not imply following a treatment course.
Examples of interventions that led to exclusion of articles are:

e Prediction of worsening of depression (ecological momentary assessment
without follow-up of treatment)

e Detecting suicidal thoughts (ecological momentary assessment without follow-
up of treatment)

e Interventions without transfer of information to a healthcare unit (e.g. mood
monitoring as part of self-monitoring)

e Patient education / information without interaction with healthcare

e Motivational messages/information

e Medication adherence monitoring

e Follow-up with intensified individual healthcare interaction

e Interventions without automatic follow-up.

Included studies

No study regarding the comparison of automated digitalized follow-up instead of treatment as
usual (TAU) was identified.

One RCT, Tonning et al. (2021), conducted in Danmark was included. In this study 120
patients who were discharged from a psychiatric hospital after hospitalization due to a
depressive episode, were randomised either to the intervention group - smartphone-based
monitoring in addition to TAU - or a control group receiving TAU alone. The smartphone-
based system used in the intervention group included both functions to monitor symptoms,
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share data with a study nurse and receive feedback. Also, the smartphone-based system
provided the patient with information based on cognitive-behavioral therapy (CBT). Patients
in the control group also installed the smartphone-based system, but could only use it for
monitoring their systems — without the functionality of interaction with clinical staff and no
access to the CBT material. Patients were assessed by a blinded clinician, and provided self-
assessments at baseline, as well as after 3 months and 6 months follow-up. The study was
considered to have serious limitations regarding directness, as the study was restricted to
patients at discharge from psychiatric hospital which is a subgroup of the intended population
in the PICO. Further, recruitment problems were reported which presumably implies
limitations in directness as many patients declined participation. Study limitations of this RCT
due to risk of bias were considered very serious as there was substantial missing data for the
outcomes of interest in this HTA (between 30% and 38% of patients did not complete
questionnaires at different times for follow-up) and descriptive statistics as well as detailed
information on the data available for analysis is missing. Also, given the nature of the
intervention, patients and their nurse were not blinded. It was noted that two of the authors of
this publication are co-founders of the company that developed the monitoring system used in
this study. The study was considered to have serious problems regarding precision as
confidence intervals for the outcomes considered in our PICO were wide. Also, the power
calculation (based on the study’s primary endpoint of readmission to hospital) was to include
100 patients per group, yet due to recruitment problems this sample size was not reached. For
the endpoints relevant in our PICO the number of observations included in the analyses is not
provided in the publication.

Results per outcome

Tenning et al. (2021) only report between group differences from linear mixed model analysis
adjusting for differences in baseline values of the outcome and the stratification variables (a)
psychiatric center and (b) number of prior hospitalizations. The publication does not provide
descriptive statistics for results in each group. The article presents results from ITT analyses,
for the outcomes relevant for this HTA the analysis. Imputation of missing outcomes data is
performed assuming that data are missing at random.

Outcomes, critical for decision-making

Depressive symptoms assessed by validated instrument (Appendix 4.1)

Baseline mean score for HDRS-17 in the intervention group was 14.5 (SD 5.77) and 13.9
(6.26) in the control group. No other mean scores regarding depressive symptom assessments
at baseline or follow-up were reported. There were no significant differences in depressive
symptoms between the groups assessed by HDRS-17 (A=0.36, 95% CI: -2.07 to 2.78,
p=0.77), HAM-D6 (A=-0.39, 95% CI: -2.46 to 1.68, p=0.71) or BDI 21 (A=-0.46, 95% CI: -
4.43 to 3.52, p=0.82).

The validated scales used in the measure of depressive symptoms are presented in Table 1.
The assessments were conducted at baseline, after 3 months and after 6 months. The minimal
important differences (MID) estimates of depression outcome measures presented in Table 1
should be interpreted with caution (Hengartner, 2020). Yet this information indicates that the
confidence intervals of depressive symptoms in the study can be considered wide in relation
to the MID.
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Table 1. Scales of depressive symptoms

Scale Range | Direction indicating increased MID | Average treatment effect | Administratio
depressive symptoms of antidepressant
BDI 21 0-63 1 3-6 2 Self-rated
HAM-D6 0-24 1 3-6 1.5 Self-rated
HDRS-17 0-52 1 3-5 2 Clinician-
assessed

MID: Minimal important difference, BDI 21: Beck's Depressive Inventory 21 item, HAM-D6: Hamilton Depression
Self-rating Scale 6-item, HDRS-17: Hamilton Depression Rating Scale 17-items

Conclusion: It is uncertain whether there is any difference in symptoms of depression
between automated digitalized follow-up of antidepressant medication as add on to TAU
compared with TAU (very low certainty of evidence, GRADE @O OQ).

Suicide (risk) — e.g. rate of suicide attempts/self-harm or suicidality assessed with a
validated instrument
The outcome was not reported.

Health-related quality of life (HRQoL) (Appendix 4.2)

Health-related quality of life was assessed by World Health Organization Quality of Life-
BREF (WHOQOL) and Wellbeing according to WHO (five) wellbeing Index (WHO-5). The
range of WHOQOL is 0 to100 with higher scores indicating better quality of life. The range
of WHO-5 is 0 to 25 with higher scores indicating better quality of life. No mean scores at
baseline or follow-up were reported. There were no significant differences in Health-related
Quality of Life between the groups assessed by WHOQOL (A=1.30, 95% CI: -5.04 to 7.64,
p=0.68) or WHO-5 (A=1.03, 95% CI: -1.56 to 3.63, p=0.22).

Conclusion: It is uncertain whether there is any difference in HRQoL between automated
digitalized follow-up of antidepressant medication as add on to TAU compared with TAU
(very low certainty of evidence, GRADE @O QO).

QOutcomes, important for decision-making

Number of healthcare visits/contacts related to depression (Appendix 4.3)

Number of healthcare visits/contacts related to depression were assessed in terms of rate and
accumulated duration of psychiatric re-admissions (primary outcomes in Tenning et al.,
2021). The probability of readmission within 6 months in the intervention group was 23%
(95% CI: 11% to 33%) and 23% (95% CI: 12% to 33%) in the control group. There were no
significant differences in readmission between groups (p=0.9).

The average length of readmission was 35.2 days (SD=32.6) in the intervention group and
51.6 days (SD=44) in the control group. The difference between the groups was not
significant (A:-16.41, 95% CI: -47.32 to 25.5, p=0.3). A large variability within groups and
outliers with occasional long-term readmissions was noted by the authors.
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Conclusion: It is uncertain whether there is any difference in the number of healthcare visits
in terms of readmissions between automated digitalized follow-up of antidepressant
medication as add on to TAU compared with TAU (very low certainty of evidence, GRADE
@00O0).

Adherence to prescription of antidepressant medication (Appendix 4.4)

Adherence to prescription of antidepressant medication was assessed by Medicine Adherence
Rating Scale (MARS). The range of MARS is 0 to10 with higher scores indicating better
adherence. No mean scores at baseline or follow-up were reported. There were no significant
differences in MARS between groups (A=0.46, 95% CI: -0.28 to 1.2, p=0.22).

Conclusion: It is uncertain whether there is any difference in the adherence to prescription of
antidepressant medication between automated digitalized follow-up of antidepressant
medication as add on to TAU compared with TAU (very low certainty of evidence, GRADE
@00O0).

Everyday functioning (Appendix 4.5)

Psychosocial functioning was assessed with the Functional Assessment Short Test (FAST).
The range of FAST is 0 to 72 with higher scores indicating worse everyday functioning. No
scores at baseline or follow-up were reported. There were no significant differences in FAST
between groups (A=-3.13, 95% CI: -8.13 to 1.86, p=0.22).

Conclusion: It is uncertain whether there is any difference in everyday functioning between
automated digitalized follow-up of antidepressant medication as add on to TAU compared
with TAU (very low certainty of evidence, GRADE @OQO).

The included RCT (Tenning et al., 2021) did not report any of the following outcomes:
complications, duration of sick leave, and patient treatment experience.

Outcomes, less important for decision-making

System Usability (according to validated scale)
The outcome was not reported in the included study.
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10. Organisational aspects

Considerations regarding the use of automated digitalized follow-up of patients with unipolar
depression receiving pharmacotherapy are at an early stage, and scientific evidence on this
intervention is as described above very low. Therefore, analyses of organisational aspects
were not considered feasible at this point. Different scenarios of organizing the intervention at
issue can be considered — e.g. the follow-up may be managed by the healthcare professionals
currently involved in the standard of care at psychiatric units. Alternatively, a different
professional group or separate unit may be involved in provision of this intervention.

11. Economic aspects

In line with chapter 10, analyses of economic aspects were not considered feasible at this
point. However, as referenced in the background, the National Board of Health and Welfare
reports that over 10% of the adult population in 2022 received a prescription of
antidepressants (Socialstyrelsen, 2024). As described in the background section above, a large
proportion of patients do not adhere to prescribed antidepressants and do not reach optimal
treatment dosage of antidepressants which can affect the treatment response (Lisinski, 2021).
This implies that if an intervention achieves an optimisation of the initiation, dosage and
tapering of antidepressant, this could theoretically have a large impact on the health care
system.

12. Ethical aspects

In line with above, detailed information on ethical aspects is considered premature. Yet the
following aspects can be noted.

Individuals suffering from psychiatric disorders may be considered a vulnerable group
(Declaration of Hawaii, 1978). Given that patients suffering from depression is a
heterogenous group and with variation in the severity of mental illness, the vulnerability and
autonomic capacities must be individually evaluated concerning risk-benefit. An individual
assessment of an ethical and protected use of digitalized tools can to a higher extent be
ensured when used in alliance with a health care provider and where data is protected. An
uncontrolled industry of digitalized tools to mitigate mental illness without clinical evidence
can potentially be harmful and exploit this group.

For the intervention at issue, ensuring data integrity is of utmost importance. This is a key
aspect when using mobile applications in healthcare as highlighted in the comprehensive app
evaluation model promoted by the American Psychiatric Association (2024) and in an
overview by E-hédlsomyndigheten (2022). Access to healthcare is a basic human right,
therefore the increasing use of digitalized tools requires ethical considerations concerning
digital literacy and the barriers to access it may entail. Digital literacy refers to the ability to
critically use, navigate, and evaluate digital tools. However, as digitization and digitalization
rapidly increase in all health care, it is becoming more difficult to separate it from the concept
of adequate health literacy (Campanozzi, 2023).
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13. Discussion

Summary of main results

This HTA aimed to assess whether digitalized follow-up of patient data transferred to
healthcare with automated protocol for feedback - offered alone or in addition to TAU - is
effective compared with follow-up without such digitalized follow-up (TAU alone), for adults
with unipolar depression treated with pharmacotherapy. Based on one RCT, a rigorous
clinical trial, that met the criteria for our PICO, there were no significant differences
compared to TAU alone in two of three outcomes critical for decision making: depressive
symptoms and health-related quality of life. The third outcome considered critical - suicidal
behaviour - was not studied. Furthermore, there were no significant differences between
intervention and control group in any of the other outcomes, considered important for
decision making. The certainty of evidence was assessed as very low (GRADE @O QQ), due
to very serious study limitations, as well as limitations in directness, and precision, and as
only one study met the predefined inclusion criteria.

Overall completeness and applicability of evidence

The PICO included a strict definition of the intervention to solely capture empirical clinical
trials that have tested digitalized tools i.e. automated rather than mere digital tools that replace
a physical visit by a real-time virtual one. This resulted in only one included study, which of
course limits the completeness and applicability of evidence.

The included study had limitations concerning directness (only patients recently discharged
from psychiatric hospital included), precision (wide confidence intervals) and study
limitations (substantial missing data and limited presentation of information).

A consideration regarding the area of research is that standards for approval and preconditions
of use for these kinds of systems are still emerging. Given the dynamics of irregulated
changes and updates in mobile applications concerning mental health, The American
Psychiatry Association (APA) have developed an app evaluation model to be used by
physicians, to assess the suitability of a mobile application to an individual in a specific time
and situation. It consists of a six-step model, prioritizing elements such as data safety and
privacy, ownership of data, and consideration of patient benefit and risk (American
Psychiatric Association, 2024). In Sweden, E-hdlsomyndigheten (2022) has published an
overview on key preconditions for use of mobile applications regarding health.

Agreements and disagreements with other studies and reviews

The literature search did not identify any systematic reviews that fulfilled the PICO criteria.
Even so, it is worth mentioning a meta-analysis conducted by Linardon et al. (2024) with
focus on smartphone-based mental health applications for symptoms of depression or anxiety.
The analysis reported a modest yet significant impact on depression. However, of the 176
included trials 46% included CBT (Cognitive Behavioral Therapy), only 11% were compared
with TAU, and only 14% of the trials offered human guidance.

In a clinical review as a consensus point for future of digital mental healthcare, Smith et al.
(2023) highlighted the importance of digitalization as a complement rather than a replacement
of face-to-face or virtual care, requiring sustained engagement with human interaction when
needed. Furthermore, they suggest that hybrid approaches in a clinical setting can maximize
efficiency by combining digital and traditional care.

HTA report Automated feedback based on digitalized follow-up of patients with unipolar depression receiving
pharmacotherapy 21 (24)



Implications for research

This HTA illustrates the challenges in research design and implementation of digitalized
technologies into real-world health care settings. Digitalized technologies in mental health
care are rapidly developing and encompass a wide range of interventions, with varying
features and functionalities. For example, in the included study, the smartphone-based system
comprised multiple functions - features to follow-up symtoms, and features to provide
patients with information based on cognitive-behavioral therapy (CBT). Any effects of the
intervention may be due to one or a combination of these features which also may counteract
each other. Given this development defining adequately specific PICO and evaluating the
generalizability of results is a challenge. The current HT A-report highlights the need for
rigorous studies regarding the issue at question. To ensure the relevance and sustainability of
research findings, the perspective of various stakeholders should be considered.

14. Future perspectives

Scientific knowledge gaps
A number of questions need to be addressed in future studies:

Patient related

- Does an automated feedback loop based on active and/or passive data ensure efficacy
and safety for patients?

- Does automated digitalized feedback optimize treatment with antidepressants in terms
of dosage, additional medication, or withdrawal of medication?

- Are digitalized interventions effective on patient outcomes beyond symptom
reduction, including quality of life, treatment adherence, and self-empowerment?

Health care

- Does a predefined algorithm analyzing various data points from the patient decrease
the administrative burden for health care workers?

- Does a predefined algorithm analyzing various data points from the patient reduce
unnecessary visits?

Societal impact

- Does automated digitalized follow-up enhance availability of psychiatric care?

Ongoing research

The search in the ClinicalTrials.gov database for ongoing studies identified 2793 records, two
of which corresponded to the PICO in this HTA and were included. All other identified
records were excluded as they did not correspond to the PICO. Both records that were
included were registered as completed in the clinical trials database, yet no publication on
these studies could be retrieved.
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Table 2: Studies corresponding to the PICO of this report, that are completed but where
no publications are registered according to ClinicalTrials.gov

Trial number Study description Primary outcome Estimated Expected
Country enrollment  completion
date
NCT01882608 RCT comparing mental health telemetry =~ Rehospitalization at 33 patients Completed
Canada (an evolution of Ecological Momentary 6 months 2016,

Assessment) as add on to usual care with
usual care of patients with major
depression disorder, bipolar depression

disorder or dysthymia
NCT02710344 RCT comparing psychiatric telehealth Cost of emergency 303 patients  Completed
USA program including remote monitoring as  room visits and 2020,

add on to usual care with usual care of hospital days 12

patients with serious mental illness months prior to up to

(schizophrenia, schizoaffective disorder, 12 months after

bipolar disorder, post-traumatic stress baseline assessment

disorder, or major depression)
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Project: Automated feedback based on digitalized follow-up of patients with unipolar
depression receiving pharmacotherapy

Appendix 1: PICO, study selection, search strategies, and references

Question at issue:

In adults with unipolar depression receiving pharmacotherapy does automated digitalized
follow-up alone or in addition to treatment as usual compared with follow-up without such
digitalized follow-up (treatment as usual or other comparator) result in improvement
regarding depressive symptoms, health-related quality of life (HrQoL), reduced suicidal
behaviour, complications, everyday functioning, duration of sick leave, patient reported
experience, number of healthcare visits, adherence to medication, or system usability?

PICO: (P=Patient I=Intervention C=Comparison O=Qutcome)

PICO

P | Adult patients receiving pharmacological treatment due to unipolar depression

feedback to patient

Digitalized follow-up of patient data transferred to healthcare with automated protocol for

Follow-up without digitalized transfer of patient data to healthcare (treatment as usual or
other comparison)

Critical for decision making
e Depressive symptoms (assessed by validated instrument)

e Suicide (risk) — e.g. rate of suicide attempts/self-harm or suicidality assessed with a
validated instrument

e Health related quality of life

Important for decision making
e Complications

O e Everyday functioning

e Duration of sick leave

e Patient treatment experience

e Number of healthcare visits/contacts related to depression
e Adherence to prescription of antidepressant medication

Less important for decision making

e System Usability (according to validated scale)

Eligibility criteria

Study design:

Controlled studies including at least 10 patients per group, and qualitative studies regarding
patient experience.

Note, for the initial overview, the limitation to controlled studies is not applied.

Language:
English, Swedish, Norwegian, Danish

Publication date: 2010-



Selection process — flow diagram

PRISMA 2020 flow diagram for new systematic reviews which included searches of
databases, registers and other sources
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Search strateqgies

Database: Ovid MEDLINE(R) ALL (OvidSP)
Date: 05 May 2023
No. of results: 2,692

# | Searches Results
Depression/ or depressive disorder/ or depressive disorder, major/ or depressive disorder, treatment-
1 - - 260600
resistant/ or Mood Disorders/
(depress$ or mental illness or mood disorder or mood disorders or antidepress$ or mood or psychiatric
2 - - ] - ) - : 314195
or affective or anti-depress$ or unipolar disorder or unipolar disorders).ti.
3 |1lor2 415810
4 | Smartphone/ or Mobile Applications/ or Wearable Electronic Devices/ or Monitoring, Ambulatory/ 32633
5 ((electronic$ or digital$ or automat$ or remote) adj3 (follow-up or monitor$ or self-monitor$ or 20765
report$1 or self-report$1 or reminder$1 or notification$1)).ti,ab,kf.
6 (telemedicine or tele-medicine or telehealth or tele-health or eHealth or e-health or mHealth or 23423
eMental or e-mental or telemental or tele-mental or digital mental or digital health).ti.
(telemonitor$ or tele-monitor$ or homemonitor$ or home-monitor$ or digital medicine or mobile or
app-based or smartphone$1 or smart-phone$1 or app or apps or smart pill$ or digital pill$ or
7 | electronic pill$ or wireless pill$ or ingestible sensor$1 or ingestible microsensor$1 or ingestible event 202191
or medication event monitoring system or ingestible electronic sensor$1 or cellularly enabled pill$ or
wearable$1 or digital phenotyp$).ti,ab,kf.
8 |4or5o0r6o0r7 246571
9 [3and8 3167
10 | limit 9 to yr="2010 -Current" 2836
11 | (comment or editorial or letter).pt. 2154532
12 | 10 not 11 2791
13 | animals/ not (animals/ and humans/) 5083886
(animal or animals or rat or rats or mouse or mice or rodent or rodents or dog or dogs or cat or cats
14 . ) - : - - 2094820
or hamster or hamsters or rabbit or rabbits or swine or murine or porcine or horses or horse).ti.
15 | 13 or 14 5490548
16 | 12 not 15 2743
17 | limit 16 to (danish or english or norwegian or swedish) 2692
Database: Embase 1974 to 2023 May 03 (OvidSP)
Date: 05 May 2023
No. of results: 2,247
# | Searches Results
*depression/ or *mood disorder/ or *chronic depression/ or *major depression/ or *treatment
1 - . 230331
resistant depression/
(depress$ or mental illness or mood disorder or mood disorders or antidepress$ or mood or psychiatric
2 ; - ] : . - : 382937
or affective or anti-depress$ or unipolar disorder or unipolar disorders).ti.
3 |1lor2 436367
4 *smartphone/ or exp *mobile application/ or *wearable sensor/ or *ambulatory monitoring/ or 27670

*medication adherence monitoring system/ or *home monitoring/




5 ((electronic$ or digital$ or automat$ or remote) adj3 (follow-up or monitor$ or self-monitor$ or 31686
report$1 or self-report$1 or reminder$1 or notification$1)).ti,ab,kf.
6 (telemedicine or tele-medicine or telehealth or tele-health or eHealth or e-health or mHealth or 29533
eMental or e-mental or telemental or tele-mental or digital mental or digital health).ti.
(telemonitor$ or tele-monitor$ or homemonitor$ or home-monitor$ or digital medicine or mobile or
app-based or smartphone$1 or smart-phone$1 or app or apps or smart pill$ or digital pill$ or
7 | electronic pill$ or wireless pill$ or ingestible sensor$1 or ingestible microsensor$1 or ingestible event 268092
or medication event monitoring system or ingestible electronic sensor$1 or cellularly enabled pill$ or
wearable$1 or digital phenotyp$).ti,ab,kf.
8 |4or5o0r6or7 323026
9 [3and8 3619
10 | limit 9 to yr="2010 -Current" 3300
11 | limit 10 to (embase or medline) 2424
12 | limit 11 to (article or article in press or conference paper or note or "review") 2353
13 | animal/ not (animal/ and human/) 1178236
(animal or animals or rat or rats or mouse or mice or rodent or rodents or dog or dogs or cat or cats
14 . ) - : - - 2272080
or hamster or hamsters or rabbit or rabbits or swine or murine or porcine or horses or horse).ti.
15 | 13 or 14 3176517
16 | 12 not 15 2311
17 | limit 16 to (danish or english or norwegian or swedish) 2247
Database: The Cochrane Library
Date: 05 May 2023
No of results: 938
Cochrane reviews: 13
Cochrane protocols: 0
Trials: 925
Editorials: 0
Special collections: 0
Clinical answers: 0
ID Search Hits
#1 MeSH descriptor: [Depression] this term only 18299
#2 MeSH descriptor: [Depressive Disorder] this term only 9123
#3 MeSH descriptor: [Depressive Disorder, Major] this term only 6441
#4 MeSH descriptor: [Depressive Disorder, Treatment-Resistant] this term only 628
#5 MeSH descriptor: [Mood Disorders] this term only 1015
#6 (depress* or "mental illness" or "mood disorder" or "mood disorders" or antidepress* or mood or 57041
psychiatric or affective or anti-depress* or "unipolar disorder" or "unipolar disorders"):ti (Word
variations have been searched)
#7 #1 or #2 or #3 or #4 or #5 or #6 66835
#8 MeSH descriptor: [Smartphone] this term only 1006
#9 MeSH descriptor: [Mobile Applications] this term only 1538
#10 | MeSH descriptor: [Wearable Electronic Devices] this term only 228
#11 | MeSH descriptor: [Monitoring, Ambulatory] this term only 626




#12

((electronic* or digital* or automat* or remote) NEAR/3 (follow-up or monitor* or self-monitor* or
report or reports or self-report or self-reports or reminder or reminders or notification or
notifications)):ti,ab,kw (Word variations have been searched)

5384

#13

(telemedicine or tele-medicine or telehealth or tele-health or eHealth or e-health or mHealth or
eMental or e-mental or telemental or tele-mental or "digital mental" or "digital health"):ti (Word
variations have been searched)

4109

#14

(telemonitor* or tele-monitor* or homemonitor* or home-monitor* or "digital medicine" or mobile
or app-based or smartphone or smartphones or smart-phone or smart-phones or app or apps or
(smart NEXT pill*) or (digital NEXT pill*) or (electronic NEXT pill*) or (wireless NEXT pill*) or
"ingestible sensor" or "ingestible sensors" or "ingestible microsensor" or "ingestible microsensors"
or "ingestible event" or "medication event monitoring system" or "ingestible electronic sensor" or
"ingestible electronic sensors" or (“cellularly enabled" NEXT pill*) or wearable or wearables or
(digital NEXT phenotyp*)):ti,ab,kw (Word variations have been searched)

49968

#15

#8 or #9 or #10 or #11 or #12 or #13 or #14

56903

#16

#7 and #15

1947

#17

(conference proceeding):pt

219918

#18

#16 not #17

1798

#19

(clinicaltrials OR trialsearch):so

458730

#20

#18 not #19

1080

Limit search to publication year 2010-2023

938

Database: PsycINFO (EBSCOhost)
Date: 05 May 2023
No. of results: 1,594

#

Query

Results

S11

S3 AND S8 Narrow by Language: - english

1,594

S10

S3 AND S8 Limiters - Published Date: 20100101-20231231

1,645

S9

S3 AND S8

1,937

S8

5S4 OR S5 OR S6 OR S7

45,809

S7

TI ( telemonitor* or tele-monitor* or homemonitor* or home-monitor* or "digital medicine" or
mobile or app-based or smartphone or smartphones or smart-phone or smart-phones or app or
apps or "smart pill*" or "digital pill*" or "electronic pill*" or "wireless pill*" or "ingestible sensor" or
"ingestible sensors" or "ingestible microsensor" or "ingestible microsensors" or "ingestible event"
or "medication event monitoring system" or "ingestible electronic sensor" or "ingestible electronic
sensors" or "cellularly enabled pill*" or wearable or wearables or "digital phenotyp*" ) OR AB (
telemonitor* or tele-monitor* or homemonitor* or home-monitor* or "digital medicine" or mobile
or app-based or smartphone or smartphones or smart-phone or smart-phones or app or apps or
"smart pill*" or "digital pill*" or "electronic pill*" or "wireless pill*" or "ingestible sensor" or
"ingestible sensors" or "ingestible microsensor" or "ingestible microsensors" or "ingestible event"
or "medication event monitoring system" or "ingestible electronic sensor" or "ingestible electronic
sensors" or "cellularly enabled pill*" or wearable or wearables or "digital phenotyp*" ) OR KW (
telemonitor* or tele-monitor* or homemonitor* or home-monitor* or "digital medicine" or mobile
or app-based or smartphone or smartphones or smart-phone or smart-phones or app or apps or
"smart pill*" or "digital pill*" or "electronic pill*" or "wireless pill*" or "ingestible sensor" or
"ingestible sensors" or "ingestible microsensor" or "ingestible microsensors" or "ingestible event"
or "medication event monitoring system" or "ingestible electronic sensor" or "ingestible electronic
sensors" or "cellularly enabled pill*" or wearable or wearables or "digital phenotyp*" )

36,295

S6

TI telemedicine or tele-medicine or telehealth or tele-health or eHealth or e-health or mHealth or
eMental or e-mental or telemental or tele-mental or "digital mental" or "digital health"

4,382

S5

TI ( (electronic* or digital* or automat* or remote) N3 (follow-up or monitor* or self-monitor* or
report or reports or self-report or self-reports or reminder or reminders or notification or
notifications) ) OR AB ( (electronic* or digital* or automat* or remote) N3 (follow-up or monitor*
or self-monitor* or report or reports or self-report or self-reports or reminder or reminders or
notification or notifications) ) OR KW ( (electronic* or digital* or automat* or remote) N3 (follow-

3,292




up or monitor* or self-monitor* or report or reports or self-report or self-reports or reminder or
reminders or notification or notifications) )

5S4 DE "Smartphones" OR DE "Mobile Applications" OR DE "Wearable Devices" OR DE "Self- 9,171
Monitoring"

S3 S1 OR S2 281,804

S2 TI depress* or "mental illness" or "mood disorder" or "mood disorders" or antidepress* or mood or | 240,235
psychiatric or affective or anti-depress* or "unipolar disorder" or "unipolar disorders"

S1 DE "Major Depression" OR DE "Treatment Resistant Depression" OR DE "Persistent Depressive 149,979
Disorder"

The websites listed below were visited 29 Feb 2024.
Nothing relevant to the question at issue was found.

https://www.regiondalarna.se/plus/vard/ovrig-halso--och-

sjukvard/medicinska-radet/

Sokkallor Sokord/ Browsa Antal traffar | Antal relevanta
traffar
SBU Depression 174 0
www.sbu.se Antidepressiva 27 0
Follow-up 76 0
Uppfdljning 168 0
Digital 54 0
Automatiserad 5 0
Folkehelseinstituttet (Norge) Browsat kategori 0
https://www.fhi.no/ku/metodevurdering/ Metodevurdering -
Rapporter
Behandlingsradet (Danmark) Browsat 0
https://behandlingsraadet.dk/
Nationale Kliniske Anbefalinger og Retningslinjer Browsat kategori 0
(Danmark) Psykisk sygdom og
https://www.sst.dk/da/Fagperson/Retningslinjer-og- mental sundhet
procedurer/NKA-0g-NKR/NKR-0g-NKA-efter-omraade
CAMTO Browsat 0
https://www.regionorebrolan.se/sv/forskning/kontakt-och-
organisation/hta-enheten-camto/
HTA Region Stockholm Browsat 0
https://www.chis.regionstockholm.se/hta/rapporter/
Regional samverkansgrupp HTA (tidigare Browsat 0
Metodrddet) i Sydostra sjukvérdsregionen
https://sydostrasjukvardsregionen.se/samverkansgrupper,
hta/genomforda-bedomningar/
HTA Syd Browsat 0
https://vardgivare.skane.se/kompetens-
utveckling/sakkunniggrupper/hta-skane/#110365
Medicinska rédet, Region Dalarna Browsat 0
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Appendix 2 — Characteristics of included studies

2021
Denmark

based monitoring and
treatment system +
standard treatment
Vs
Standard treatment alone

Author Study Length of Study Groups; Patients | Mean Age| Men | Outcome variables
Year Design Follow-Up Intervention vs control (n) (years) (%)
Country
Tenning etal| RCT 6 months | Active use of smartphone- 120 44 48% e Depressiv symptoms

e HrQoL

e Number of
readmissions

e Adherence to
medication

e Everyday
functioning

HrQolL: Health related quality of life

1(1)
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Appendix 3.

Excluded articles
Author, year Reason for exclusion
Anton et al 2021 Wrong intervention
Bauer et al 2018 Wrong population

Ben-Zeev et al 2018

Wrong population

Ben-Zeev et al 2019

Wrong population

Ben-Zeev et al 2021a

Wrong population

Ben-Zeev et al 2021b

Wrong population

Bhat et al 2020 Wrong intervention

Birney et al 2016 Wrong intervention

Bogner et al 2013 Wrong intervention

Brandt et al 2019 Wrong population

Bruhns et al 2023 Wrong intervention

Cho et al 2020 Wrong intervention and population
Cho et al 2023 Wrong intervention and population
Corden et al 2016 Wrong study design

De Angel et al 2023 Wrong intervention and population
Dinkel et al 2021 Wrong intervention and population
Dubad et al 2021 Wrong population

Forchuk et al 2016 Wrong population

Forchuk et al 2022 Wrong population

Frank et al 2022 Wrong intervention

Fru 2023 Wrong study design

Gonzales et al 2022 Wrong intervention and population
Hantsoo et al 2018 Wrong population

Harrison et al 2023 Wrong intervention

Hetrick et al 2017 Wrong intervention and population
Incecik et al 2020 Wrong intervention

Kelders et al 2015 Wrong population

Kramer et al 2014 Wrong intervention

Kroenke et al 2010 Wrong intervention and population

Lauritsen et al 2017

Wrong intervention

Maatoug et al 2021

Wrong intervention

Matcham et al 2022 Wrong intervention
McClintock et al 2020 Wrong study design
McCue et al 2022 Wrong intervention
Mohr et al 2015 Wrong study design

1(2)



Project: Automated feedback based on digitalized follow-up of patients with unipolar depression receiving pharmacotherapy

Appendix 3.
Excluded articles
Author, year Reason for exclusion
Okonkwo 2022 Wrong publication type
Ornée et al 2021 Wrong intervention and population
Pfeiffer et al 2015 Wrong study design
Piette et al 2013 Wrong study design
Place et al 2020 Wrong intervention
Schaffer et al 2013 Wrong study design

Simons et al 2015

Wrong intervention

Straczkiewicz et al 2022

Wrong study design

Torous et al 2015

Wrong study design

Van Os et al 2014 Wrong study design
Whale et al 2016 Wrong study design
White et al 2023 Wrong intervention

Zimmerman 2012

Wrong publication type

2(2)
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* + No or minor problems
? Some problems

Appendix 4.1 - Major problems
Outcome variable: Depressive symptoms
Author Study Number | Withdrawals Results Comments o ® |,
year design of - 2 g =
country patients dropouts Intervention Control g £| 8
n= 3| BE 3
Automated digitalized follow-up treatment as usual E g E E
+ treatment as usual
Tenning RCT N=120 I= HDRS-17 Scales: 7?7 1? -
2020 =59 withdrawal 7 | Baseline: 14.5 (SD 5.77) Baseline: 13.9 (SD 6.26) HDRS-17 scores (clinician-assessed)
Denmark C=61 no show 11 (range: 0 — 52)
<7 absence/remission of depression
C= 7-17 mild depression
no show 8-9 18-24 moderate depression

Between group difference!,

(automated digitalized follow up add on to TAU — TAU):

HDRS-17
A=0.36, 95% CI: -2.07 to 2.78, p=0.77

BDI 21
A=-0.46, 95% CI: -4.43 to 3.52, p=0.82

HAM-D6
A=-0.39, 95% CI: -2.46 to 1.68, p=0.71

> 25 represent severe depression

BDI 21 (self-rating)

(range: 0-63)

Higher scores indicate increased
depressive symptoms

HAM-D6 (self-rating)

(range: 0-24)

Higher scores indicate increased
depressive symptoms

Sample-note:

Baseline score for HDRS-17 is
mentioned. No other score at
baseline or follow-up (3m, 6m) is
mentioned.

The number of completed
questionnaires vary at each follow-
up (3m, 6m) without further
explanation on which questionnaires
were completed (I=41-42, C=39-44)

HDRS-17: Hamilton Depression Rating Scale 17-items, HAM-D6: Hamilton Depression Self-rating Scale 6-item, BDI 21: Beck’s Depressive Inventory 21-item
! Between group differences from mixed effects model adjusting for differences in baseline values of the outcome and the stratification variables (a) psychiatric center and (b) number of

prior hospitalizations.

L)



Project: Automated feedback based on digitalized follow-up of patients with unipolar depression receiving pharmacotherapy

* + No or minor problems
? Some problems

Appendix 4.2 - Major problems
Outcome variable: Health-related Quality of Life
Author Study Number | Withdrawals Results Comments
year design of - % x|
country patients dropouts Intervention Control § % =
n= £ = .g
Automated digitalized follow-up Treatment as usual S | = g S
+ treatment as usual = 2 g| 2
||l wvn= A~
Tenning RCT N=120 I= Between group difference !, Scale: 7 |? -
2020 =59 withdrawal 7 (automated digitalized follow up add on to TAU — TAU): | WHOQOL (self-reported)
Denmark C=61 no show 11 WHOQOL Range (0-100)
A=1.30, 95% CI: -5.04; 7.64, p=0.68 Higher values indicate a better
C= quality of life
no show 8-9 WHO-5

A=1.03, 95% CI: -1.56; 3.63, p=0.22

WHO-5 (self-reported)

Range (0-25)

Higher values indicate a better
quality of life

Sample note:
No mean score at baseline or follow-
up (3m, 6m) is provided.

Completed questionnaires vary at
each follow-up (3m, 6m) without
further explanation which
questionnaires were completed
(I=41-42, C=39-44)

WHOQOL: WHO Quality of Life-BREF, WHO-5: WHO (five) Wellbeing Index
! Between group differences from mixed effects model adjusting for differences in baseline values of the outcome and the stratification variables (a) psychiatric center and (b) number of

prior hospitalizations.
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* + No or minor problems

? Some problems
Appendix 4.3 - Major problems
Outcome variable: Number of healthcare visits
Author Study Number | Withdrawals Results Comments
year design of - % x|
country patients dropouts Intervention Control § % =
n= £ S| S
Automated digitalized follow-up Treatment as usual S | = g S
+ treatment as usual = 2 gl 2
/R | »n=| A
Tenning RCT N=120 I= Readmission Readmission Note, the outcome of interest 7?7 1? -
2020 =59 withdrawal 7 | Probability of readmission | Probability of readmission <6 |according to PICO was number of
Denmark C=61 no show 11 <6 months: 23% (95% CI: months: healthcare visits. Tenning reports on
11%; 33%) 23% (95% CI: 12%; 33%) specific type of healthcare visits —
C= readmission only.
no show 8-9

Accumulated duration of

readmission

Average length of
readmittance: 35.2 days

(SD 32.6)

Hazard Ratio for readmission
0.95 (0.45 to 2.02) p=0.9

Accumulated duration of
readmission
Average length of
readmittance: 51.6 days (SD
44)

Difference between groups:
A=-16.41,95% CI: -47.32 to
25.5,p=0.3

L)
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* + No or minor problems

? Some problems
Appendix 4.4 - Major problems
Outcome variable: Adherence to medication
Author Study Number | Withdrawals Results Comments
year design of - % x|
country patients dropouts Intervention Control § % =
n= £ = .g
Automated digitalized follow-up Treatment as usual S | = g S
+ treatment as usual = 2 g 2
||l wvn= A~
Tenning RCT N=120 I= Between group difference, ! Scale: 7 |? -
2020 =59 withdrawal 7 (automated digitalized follow up add on to TAU — TAU): | MARS (self-reported)
Denmark C=61 no show 11 Range (0-10)
MARS Higher values indicate better
C= A=0.46, 95% CI: -0.28 to 1.2, p=0.22 medical adherence.
no show 8-9

Sample-note:
No score at baseline or follow-up
(3m, 6m) is mentioned.

Completed questionnaires vary at
each follow-up (3m, 6m) without
further explanation (I=41-42, C=39-
44)

MARS: Medicine Adherence Rating Scale

! Between group differences from mixed effects model adjusting for differences in baseline values of the outcome and the stratification variables (a) psychiatric center and (b) number of

prior hospitalizations.

L)
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* + No or minor problems

? Some problems
Appendix 4.5 - Major problems
Outcome variable: Everyday functioning
Author Study Number | Withdrawals Results Comments
year design of - * s
country patients dropouts Intervention Control § = £
n= = S| =
Automated digitalized follow-up Treatment as usual § '5 .‘g .g
+ treatment as usual 5 = E E
Tenning RCT N=120 I= Between group difference, ! FAST (clinician-assessed) 7 |? -
2020 =59 withdrawal 7 (automated digitalized follow up add on to TAU — TAU): | Range (0-72)
Denmark C=61 no show 11 FAST Higher values indicate worse every
A=-3.13, 95% CI: -8.13 t01.86, p=0.22 day functioning
C_
no show 8-9

Sample-note:
No score at baseline or follow-up
(3m, 6m) is mentioned.

Completed questionnaires vary at
each follow-up (3m, 6m) without
further explanation (I=41-42, C=39-
44)

FAST: Functional Assessment Short Test

! Between group differences from mixed effects model adjusting for differences in baseline values of the outcome and the stratification variables (a) psychiatric center and (b) number of

prior hospitalizations.
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