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Introduction

Substance use disorders (SUD) are global health problem,
with alcohol use disorder alone affecting 237 million men and
46 million women worldwide. Residents of Europe, North and
South America are most affected, with particular risk for those
living in countries with low socio-economic indicators. In
Bulgaria, the share of alcohol and other drug abusers is
increasing. The increase in the incidence of death and disability
due to the use of psychoactive substances has serious health
and economic consequences. Among the main factors
contributing to the burden on the health and social system are
direct medical complications, temporary and permanent
disability and increased criminogenicity. On the other hand,
patients with SUD are less likely to receive medical and
psychosocial counseling and treatment for their illness
compared to patients with other psychiatric illnesses. This
phenomenon is mainly due to lack of health insurance and
financian means, and poor social support in the community.

Previous research on the topic shows that between 40-70%
of patients with SUD treated in an inpatient setting experience
arelapse within 3 months of discharge. Relapse is perceived as
a dynamic, fluctuating process in which targeted behavioral
changes, such as abstinence, do not occur due to the patient's
inability to initiate or maintain them, while resuming the abuse
and behavioral patterns derived from it. There are various
scientific theories about its origin. Among the predictive
factors for relapse studied were age, gender, social functioning,
comorbidity with other mental illnesses, and individual
characteristics such as intrinsic motivation and self-efficacy.
Early recognition and intervention in case of relapse is one of
the main goals of the continuing medical care model for the
patient. Its full implementation would help to limit the health
and social consequences of addiction to surfactants.




Follow-up methods are applicable to assess treatment
outcomes. To date, no uniform recommendations have been
developed for its implementation, with only 7.1% of patients
with SUD receive some kind of continuing care. The most
common form of follow-up is telephone. It is a conventional
method for assessing the condition of patients through a
telephone conversation according to a pre-established
schedule. The clinical evaluation could be based on both a
structured and an unstructured clinical interview.

With the development of modern technologies, the
possibilities of their application in the field of mental health are
becoming more and more relevant. Digital follow-up is an
innovative, non-invasive, inexpensive, easy-to-use method for
assessing the condition of patients in outpatient settings. It is
used in the monitoring of a number of psychiatric diseases,
providing remote reporting of symptoms, the possibility of a
crisis intervention and statistical analysis of a large amount of
data to improve our understanding of the studied conditions.
Depending on the implemented technology, the information
collected could be based on active data such as surveys and
questionnaires, as well as passive data - from biosensors, GPS
and others. During the COVID-19 pandemic, the methods of
digital psychiatry have become even more relevant given the
limited access to health services and the need to provide a safe
environment for diagnostic and therapeutic purposes.

The research in the dissertation focuses on the relationship
between potential sociodemographic, individual and digital
predictors of relapse and the time to onset in patients with SUD
in conventional and digital follow - up.
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Aim and objectives of the dissertation

1.1 Aim of the study

To investigate the relationship between potential predictors
of relapse and the time to onset in patients with substance use
disorder in conventional and digital follow-up.
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1.2 Objectives

To select patients with substance use disorders who
underwent inpatient treatment.

To assess the smart device ownership and usage among
patients with substance use disorders.

To collect main sociodemographic and clinical characteristics
of the patient sample.

To assess baseline levels of depressive symptoms, anxiety,
and global functioning of the patient sample.

To establish a schedule for telephone contact for patients
randomized in conventional follow-up arm.

To perform a training for usage of the study mobile
application for patients randomized in digital follow-up arm.
To collect data on digital behavioral patterns during a 3-month
study mobile application usage.

To assess patient sample’s treatment outcomes through a
telephone call 3 months after discharge.

To assess correlations between baseline levels of depressive
symptoms, anxiety and global functioning and the risk of
relapse and the time to its onset.

To determine predictors of relapse related to characteristics of
digital behavior.

To identify predictors of relapse associated with digitally
reported changes in general mental status.




2. Hypotheses

Based on previous related research and the existing
cognitive-behavioral theories for relapse in patients with
substance use disorders, a hypothesis is formulated that
sociodemographic characteristics and indicators of general mental
health have predictive value for assessing the risk of relapse and
the expected time to onset.

According to Marlatt's cognitive-behavioral model, the
occurrence of relapse is determined by the presence of tonic and
phasic risk factors. Socio-demographic characteristics such as
age, sex, educational level, marital and occupational status are
potentially informative for treatment outcomes in patients with
substance use disorders. Other important factors that may be
relevant in the process of relapse are the baseline levels of some
depressive symptoms, anxiety, and global functioning.

Follow-up is an established method of assessing treatment
outcomes. It can be done both by conventional methods, such as
a telephone call, and by digital means. Tracking through
electronic devices allows the collection of a variety of data as
aspects of digital behavior, defined as general activity and patterns
of usage, as well as to mediate the dynamic monitoring of various
psychiatric symptomes.

The hypothesis of the present study states that the socio-
demographic data and indicators for general mental health,
measured simultaneously and in dynamics with validated
instruments, are informative in terms of assessing the risk of
relapse and the time until its occurrence. It has been suggested that
patients' digital behavior changes when relapse occurs and may
indirectly indicate the event.




3. Materials and methods

3.1 Center of research

Second Psychiatric Clinic — University Multprofile
Hospital for Active Treatment “Sveta Marina” — Varna,
Bulgaria.

3.2 Patient population

A prospective non-interventional single center study was
conducted. A total of 40 patients wre recruited during the
period of May 2021 till September 2021. Patients were
considered eligible if all of the inclusion criteria and none of
the exclusion criteria are met.

Inclusion criteria:

1. Age > 18 years.

2. Ability to understand the informed consent form, give
informed consent, and comply with the study protocol.

3. Confirmed diagnosis of substance use disorder.

4. Upcoming discharge after full-course inpatient treatment
for SUD.

5. Ownership of personal smart device.

6. Proficiency in Bulgarian language.

Exclusion criteria:
1. Existing of co-occuring mental illness.

2. Lack of personal smart device.
3. Lack of sufficient digital literacy.
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4. Diseases or conditions that could limit the patient’s
understanding of the provided materials or tasks.

3.3 Collected information

The following information was collected in an electronic
database for each of the patients in the trial.

Demographic data:
ID number / Initials
— Age

Sex: male/female
— Marital status: single / married / widowed / divorced

Educational status: no education / primary / secondary /
higher education
— Smart device’s operating system: Android /iOS

Medical history:
— Diagnosis of substance use disorder

— History of another co-occuring mental disorder

3.4 Assessment of depressive symptoms levels

According to the NICE recommendations, the Patient Health
Questionnaire-9 (PHQ-9) screening diagnostic tool was used to
assess the presence and severity of depressive symptoms (see
Appendix 1). PHQ-9 is a validated assessment scale based on the
diagnostic criteria for depression according to the DSM-V, which
consists of nine questions concerning the period of the last two
weeks prior administration. Patient responses are evaluated with
points from 0 to 3 depending on the frequency of manifestation of
the symptoms for the cited period, as 0 marks "not at all", 1 -

11



"several days", 2 - "more than half days "and 3 -"nearly every
day". The minimum sum is 0 and the maximum - 27. A score of
0-4 points indicates the absence of depressive symptoms, from 5-
9 - the presence of symptoms of mild severity, from 10-14 - with
moderate severity, from 15-19 - with severe and over 20 -
extremely severe. The diagnostic tool also considers the degree of
impaired functioing due to the symptoms, but this aspect is not
reflected in units of measurement.

3.5 Assessment of anxiety

The Generalized Anxiety Disorder-7 (GAD-7) screening
diagnostic tool was used to assess the presence and severity of
anxiety symptoms (see Appendix 2). GAD-7 is a validated rating
scale that consists of seven questions concerning the period of the
last two weeks prior administration. Patient responses are
evaluated with points from 0 to 3 depending on the frequency of
manifestation of the studied symptom for the cited period, as 0
marks "not at all", 1 - "several days", 2 - "more than half the days",
3 - "almost every day”/ The minimum number of points is 0 and
the maximum is 21. In clinical trials, the questionnaire
demonstrated 89% total sensitivity and 82% total specificity for
diagnosing generalized anxiety disorder at a cutoff of 10 points.
At a cutoff of 8 points, the scale has 77% total sensitivity and 82%
total specificity for other anxiety disorders such as post-traumatic
stress disorder, panic disorder and social phobia. The diagnostic
tool also considers the degree of impaired functioning due to the
symptoms, but this aspect is not reflected in units of measurement.

3.6 Assessment of global functioning

The Global Assessment of Functioning (GAF) screening
diagnostic tool was used to assess personal and social functioning
(see Appendix 3). GAF is a numerical assessment scale included
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in the DSM-IV, which is based on the clinician's subjective
assessment of an individual's ability to deal with problems of a
personal, social, professional, and psychological nature. The
result is from 1 point (severely compromised performance) to 100
points (extremely high performance).

3.7 Stratification and follow-up

After collecting patient data and performing a clinical
evaluation using PHQ-9, GAD-7 and GAF, the patients were
randomized into two arms. A web-based algorithm, available for
free use at randomize.org, was used to perform the randomization.

Patients assigned to the arm with conventional telephone
follow-up received a schedule of upcoming contact (see Appendix
4). Follow-up was active, with the study team initiating a
telephone contact to seek information on whether relapse had
occurred in an unstructured clinical interview. During the
conversation, the researchers did not apply interventions of any
kind, such as a motivational interview and others. Conventional
follow-up was performed for the 3-month period immediately
after discharge and was discontinued in case of confirmed relapse.

Patients assigned to the digital follow-up arm were
provided with the mindLAMP 2 mobile application for
installation, after which they were involved in a 30-minute
training session to support its use. Patients were asked to
demonstrate their ability to navigate the application on a training
device.

The mindLAMP 2 mobile application was developed by
the Digital Psychiatry Clinic of Beth Israel Deaconess Medical
Center of Boston, an affiliated clinical base of Harvard Medical
School, USA. The application is compatible with the current
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versions of both Android and iOS and is HIPAA-compliant. The
application (see Appendix 5-6) and the admin panel, as well as the
supporting server, were provided without compensation to the
research team and subsequently modified in Bulgarian and
configured according to the needs of the study. The final version
of mindLAMP2 for the purposes of present study was with
passive data collection settings turned off due to ethical
considerations and the chat feature removed. No push
notifications and reminders of any kind were used to improve user
experience. For reasons of data security, the patient and
administrator account did not contain any personal data, and the
participants appeared in both platforms with a randomly
generated code. All information was encrypted. Only the study
researchers had a password-protected access to the admin panel.

For active data collection in the application, ecological
momentary assessments consisted of four questionnaires in
Bulgarian. The depression and anxiety questionnaires were based
on the PRIME-MD self-reported versions of PHQ-9 and GAD-7,
respectively. Sleep quality was reported through questions based
on the Insomnia Severity Index (ISI). The fourth questionnaire
concerned the presence of craving to the substance of abuse.

Patients were instructed to use the application as often as they
would prefered but were told that data collection was the main
goal of the study and that their responses were reviewed regularly
by the team. The digital follow-up was performed in a 3-month
period immediately after hospitalization and ended with a
telephone contact to clarify the occurrence or non-occurrence of
relapse for the past 90 days. Patients were contacted by telephone
and in the absence of activity for more than 14 days to clarify the
predictive value of changes in activity for relapse.

14



3.8 Statistical design and analysis

Data were managed and analyzed using IBM SPSS Statistics
Software ver. 23. All values are presented as a median value + one
standard deviation (SD). In all tests p value < 0.05 (two-tailed)
was considered significant.

For analysis of acquired data the following statistical
methods were used:

1.  Statistical data grouping method — collected variables are
grouped in variational, interval, categorical, ordinal and
scalar statistical series depending on their type.

2. Descriptive methods:
e central tendency assessments — used to calculate the
mean, median and mode of continuous variables.

¢ interval assessments - used to calculate significance —
p. When the p coefficient equals 0.95 (95%), the
probability of type I error is 0.05 (5%).

e confidence intervals (CI) — a 95% confidence interval
was used to interpret the probability of the specified
interval contains the actual point estimate in the general
population.

3.  Graphical methods — line and surface area charts, pie
charts, boxplot graphs and histograms were used.

4.  Nonparamteric analysis —

e Pearson y 2 (chi-squared) test was used for
assessment of statistically significant differences
between categorical variables.
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e Assessment of associations between a categorical
variable with two groups and an ordinal or continuous
variable was made with Mann-Whitney U test.

e Assessment of associations between a categorical
variable with more than two groups and an ordinal or
continuous variable was made with Kruskal-Wallis H
test.

e Assessment of associations between an ordinal
variable and an ordinal or continuous variable was
made with Jonckheere-Terpstra test.

5. Correlation analysis — Spearman coefficient for linear
correlation was performed. The correlation coefficient
rho can assume values between -1 and +1, and the sign
depends on the direction of association. The following
ranges were used for interpreting the degree of
association:

< 0.19 — very weak correlation;
0.19 + 0.39 — weak correlation;
0.40 + 0.59 — moderate correlation;
0.60 + 0.79 — strong correlation;

> 0.80 — very strong correlation;

4. Results

4.1 Descriptive analysis of patient characteristics

A total of 85 patients with substance use disorder and no
other co-occuring mental illness who confirmed interest in
participating were screened for inclusion in the trial. Of these, 68
were men (80%) and 17 were women (20%). The mean age of
those screened was 43.4 years, with the youngest patient being 20
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years old and the oldest 63 years old. Of these, 52 (61%) had a
personal smart device and the remaining 33 (39%) were not
technically equipped and were therefore excluded from
subsequent participation in the trial. The mean age of those with
own smart electronic device was 41.2 years, with the youngest
being 22 years old and the oldest aged 63. The mean age of those
lacking own device was 43.2 years, with the youngest being 20
years old and the youngest -adult - 62. Regarding the available
operating system - 49 of the patients had an Android device
(94.3%) and 10S - 3 (5.7%). Of the remaining 52 patients, 12
(23%) did not demonstrate sufficient digital literacy or had
personal smart devices with versions of Android and iOS
incompatible with the mobile application of the trial. The
distribution of screened patients according to sex, ownership,
available operating system, and digital literacy is illustrated in
Figure 1, Figure 2, Figure 3 and Figure 4.

The study included 40 patients randomized into two arms
of 20 patients. The average age of the participants in the digital
follow-up arm was 37 years, with the youngest being 22 and the
oldest 53 years old. The average age of participants in
conventional telephone follow-up arm was 42 years, with the
youngest being 30 years old and the oldest 57 years old. A detailed
descriptive description of the patient sample is available in Table
1. The distribution of participants according to their socio-
demographic characteristics in the individual arms is illustrated in
Figure 5, Figure 6, Figure 7, Figure 8.

All 40 patients were followed-up for relapse for a 3-
month. Relapse occurred in 30 (75%) of all patients followed. The
number of relapses in the digital arm was 14 (70%), and those in
the conventional telephone arm - 16 (80%). The median time to
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relapse in digital follow-ups was 27 days and in standard follow-
ups 40.1 days. The distribution of participants depending on the
outcome of treatment is presented in Figure 9 and Figure 10.

Table 1. Sociodemographic characteristics of the
patients

Sex

Men 34 (85%)
Women 6 (15%)
Marital status

Single 15 (6.9%)
Married 11 (69.3%)
Divorced 14 (13.4%)
Educational status

Primary 2 (5%)
Secondary 29 (72,5%)
Higher 9 (22,5%)
Employment

Employed 15 (37,5%)
Unemployed 25 (62,5%)
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Figure 1. Bar graph depicting patient distribution by sex.
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Figure 2. Bar graph depicting patient distribution by smart
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Figure 5. Bar graph depicting patient sample distribution
by sex
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Figure 6. Bar graph depiciting patient sample distribution
by marital status.
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Figure 7. Bar graph depicting patient sample distribution
by education.
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Figure 8. Bar graph depiciting patient sample distribution
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Figure 9. Pie chart depicting patient distribuitiob by
treatment outcomes.
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Figure 10. Bar graph depicting patient distribution by
treatment outcomes per arms.
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4.2 Correlation analysis between sociodemographic

characteristics and occurrence of relapse

To identify sociodemographic factors leading to relapse in
patients with substance use disorder, Pearson's y2 correlation
analysis was performed with statistical significance at p<0.05.
The results of the analysis are summarized in Table 2. There is a
statistically significantly higher risk of relapse depending on
marital status (p = 0.022). No other statistically significant socio-
demographic factors were identified.

The assessment of the correlation  between
sociodemographic data and the time to relapse was assessed by
the Kaplan-Meier method, and the log-rank test was used to prove
statistical reliability between the curves. A strong correlation was
found between marital status and time to relapse (p = 0.003). A
summary of the results is shown in Table 3. The correlation
analysis between the socio-demographic characteristics and the
time to relapse is illustrated in Figure 11, Figure 12, Figure 13,
Figure 14.
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Table 2. Correlation between sociodemographic
characteristics and risk of relapse
o Non-relapsed n
Relapsed n (%) (%) p
Sex 0.810
Men 25 (83.3%) 8 (80%)
Women 5(16.7%) 2 (20.0%)
Marital status 0.022
Single 10 (33.3%) 5 (50%)
Married 6 (20.0%) 5 (50%)
Divorced 14 (46.7%) 0 (0%)
Education 0.428
Primary 1 (3.3%) 1 (10%)
Secondary 21 (70%) 8 (80%)
Higher 8 (26.7%) 1 (10%)
Employment 0.850
Employed 11 (36.7%) 4 (40%)
Unemployed 19 (63.3%) 6 (60%)
Table 3. Correlation between sociodemographic
characteristics and time to relapse
Median of the days to relapse log rank p
Sex 0.932
Men 58 £20.671
Women 42 +36.661
Marital 0.003
status 71 £20.610
Single 81 =+ (the median has not been reached as of
Married cut-off)
Divorced 15+ 1.871
Education . 0.500
. 23 + (the median has not been reached as of cut-
Primary off)
Iiei;flgfa"y 61 + 16.146
28 +20.870
Employment
Employed 71 +7.085 0.349
Unemployed 28 +11.990
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Figure 11. Kaplan-Meier graph depicting correlation
between sex and time to relapse (log rank p<0,05)
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Figure 12. Kaplan-Meier graph depicting correlation
between marital status and time to relapse (log rank p<0,05)
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6.3. Correlation  analysis  between  clinical
characteristics and occurrence of relapse

To seek correlation between clinical features according to
baseline assessments symptoms related to depression, anxiety and
global functioning and the occurrence of recurrence, a
nonparametric analysis was performed. The Jonckheere-Terpstra
test was used to assess the correlation between the levels of
depressive symptoms, anxiety and personal and social functioning
and the time of relapse. No statistical significance was found for
any of the variables. The results are summarized in Table 4 and
illustrated in Figure 15, Figure 16 and Figure 17.

Table. 4 Correlation between clinical characteristics and
occurrence of relapse

Median off Mann-
scale score | Whitney p Jonckheere-
Terpstra p

PHQ-9 0.573
Relapsed 6+5.865 0.578
Non-relapsed 4.5+£5.051
GAD-7 0.875
Relapsed 34+5.624 0.216
Non-relapsed 2.5+3.573
GAF 0.223
Relapsed 59.5+8.398 0.282
Non-relapsed 66.5£11.257
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Figure 15. Box plot graph depicting correlation between
levels of depressive symptoms assessed with PHQ-9 and
occurrence of relapse (p<0,05, Mann-Whitney test)
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Figure 16. Box plot graph depicting correlation between
levels of anxiety symptoms assessed with GAD-7 and
occurrence of relapse (p<0,05, Mann-Whitney test)
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Figure 17. Box plot graph depicting correlation
between levels of global functioning assessed with GAF and
occurrence of relapse (p<0,05, Mann-Whitney test

4.4 Correlation analysis between digital characteristics

and occurrence of relapse

To assess the interventional value of digital follow-up per se,
Pearson's (2 was performed with statistical significance at p<0.05
for occurrence of relapse and Kaplan-Meier analysis for the time
to onset. No association was found between the follow-up method
and relapse and the days of abstinence achieved (p = 0.802). The
median of days to relapse in digitally followed-up was 28 =+
19,007, and in conventionally followed-up - 58 + 21,243. The
results are summarized in Table 4. The relationship between the
follow-up method and the time to relapse is illustrated in FIG. 24.
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Before proceeding to the analysis of the data from the
received digital questionnaires, the correlation between the
clinical evaluation of the researcher and the symptoms reported in
the first questionnaire, which took place within the same day, was
assessed. A Spearman test was used. No correlation was found
between the levels of depressive symptoms assessed with PHQ-9
and the responses in the corresponding questionnaire in the
application (Spearman rho = + 0.191, p = 0.686). A strong trend
was found for correlation between the anxiety symptoms assessed
with GAD-7 and the answers in the corresponding questionnaire
in the app, but without statistical significance (Spearman rho = +
0.466, p = 0.080). The results are illustrated in Figure 19 and
Figure 20.

Table 5 Correlation between method of follow-up and
occurrence of relapse

Relapsed, Non-relapsed,
n (%) n (%) P
Method of 0,465
follow-up
Digital 14 (46.7%) 6 (60%)
Telephone 16 (53.3%) 4 (40%)
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Figure 18. Kaplan-Meier graph depicting correlation between
the method of follow-up and time to relapse (log rank p<0,05)
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Figure 19. Scatterplot graph depicting the asymmetrical
distribution of levels of depressive symptoms assessed with PHQ-9
and via digital questionnaire (Spearman rho =+ 0.191, p=0.686)
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Figure 20. Scatterplot graph depicting the asymmetrical
distribution of levels of anxiety symptoms assessed with PHQ-9 and
via digital questionnaire (Spearman rho =+ 0.466, p=0.080)

A correlation analysis was performed to seek a relationship
between symptoms reported in the mobile application and the
occurrence of relapse, as well as the time to it. For this purpose,
the Mann-Whitney and Spearman tests were used with the
following data from the digital questionnaires - first result, highest
result, and average result. No statistically significant relationship
was found between any of the variables and the occurrence of
relapse and the time of abstinence. The summarized results are
presented in Table 6.
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Table 6. Correlation between digitally reported

symptoms and occurrence of relapse

Median of points in questionnaires Mann-
(relapsed/non- relapsed) Whitney p

Spearman rho

Depressive symptoms questionnaire

First result 0.510
(3.5+4.835, 2.5+£2.160)

Highest result 0,511
(54£6.240, 5+£5.269)

Mean result 0,278

(3.64+5.969, 1.650+1.123)

+0.185, p=0.608
-0.006, p=0.987

-0.152, p=0.675)

Anxiety symptoms questionnaire

First result 0.210
(6+4.604, 4+1.378)
Highest result 0,547
(6+5.979, 6+1.835)
Mean result 0,479

(5+4.683, 3.6620.791)

+0.077, p=0.845
+0.008, p=0.983

-0.380, p=0.313

Quality of sleep questionnaire

First result 0.090
(4+1.748, 2+1.265)
Highest result 0,566
(5+1.954, 5£2.229)
Mean result 0,159

(3+1.898, 2.04+0.669)

+0.211, p=0.534
-0.086, p=0.801

-0.204, p=0.548

Craving questionnaire

First result 0,384
(5.50+5.763, 5 £ 2.828)

Highest result 0.411
(8£5.259,7+3.125)

Mean result 1.000

(4.850 +2.513, 4.805 + 2.322)

+0.061, p=0.867
+0.088, p = 0.808

+0.360, p=0.342
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Characteristics of the use of the mobile application as a total
activity by number of completed questionnaires and period of use,
defined as the days between first and last use, were assessed. A
strong correlation was found between the number of completed
questionnaires and the occurrence of relapse (Mann-Whitney test,
p = 0.004), as the median for relapses was 14 + 26,450, and for
non-relapsed - 82 £ 22,396. There is also a strong statistical
significance between the number of completed questionnaires and
the time to relapse (Spearman rho = + 0.769, p = 0.001). A
relationship was also found between the period of activity and the
occurrence of relapse (Mann-Whitney test, p = 0.004), as the
median for relapses was 12 + 26,441, and for non-relapsed - 82 +
24,633. Days of activity are also a predictor of the time to relapse
(Spearman rho =+ 0.839, p = 0.000176). The median of the days
between the last use of the application and the occurrence of
relapse is 7.50 = 6.547. The results are illustrated in Figure 21,
Figure 22, Figure 23 and Figure 24.
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Figure 21. Box plot graph depicting correlation between
amount of completed questionnaires and occurrence of relapse
(p<0,05, Mann-Whitney test)
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Figure 22. Scatterplot graph depicting correlation between
amount of completed questionnaires and time to relapse
(Spearman rho =+ 0.769, p=0.001)
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Figure 23. Box plot graph depicting correlation between
days of activity and occurrence of relapse (p<0,05, Mann-
Whitney test)
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Figure 24. Scatterplot graph depicting correlation between
days of activity and time to relapse (Spearman rho =+ 0.839, p
=0.000176)

37



For the purposes of the statistical analysis, all completed
digital questionnaires with a total number of 836 were processed.
Of these, 787 (94.1%) were sent by patients who adhered to
abstinence, and the remaining 49 (5.9%) by relapsed patients. Of
all 14 patients who relapsed, 10 (71.5%) had no activity after the
event. The results areillustrated in Figure 25 and Figure 26.

Status at questionnaire completion

49 (5,9%)

y

N’

787 (94,1%)

= Relapsed Non-relapsed

Figure 25. Pie chart graph depicting the distribution of
completed questionnaires per clinical status at completion

Activity after relapse

‘(28,5%)
10 (71,5%v

= Active Inactive

Figure 26. Pie chart graph depicting activity after relapse
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To assess age as a potential sociodemographic factor related
to digital activity, a Pearson correlation analysis was performed.
The analysis showed that the age of the participants did not
correlate with the number of completed questionnaires (Pearson r
=-0.296, p = 0.205), nor with the length of the period of use of
the mobile application (Pearson r =-0.402, p = 0.079).

e

Total amount of completed questionnaires

Age

Figure 27. Scatterplot graph depicting correlation between
age and amount of completed questionnaires (Pearson r = -
0.296, p = 0.205)
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Figure 28. Scatterplot graph depicting correlation between
age and total days of activity (Pearson r =- 0.402, p = 0.079)

5. Discussion

Substance use disorders are a global health and social
problem with serious medical, economic and societal
consequences. The chronic course of the disease is characterized
by a high frequency of relapse after treatment in an inpatient
setting or other health care units. An in-depth study of the risk
factors associated with relapse, as well as the identification of
patients at risk would help to implement timely therapeutic
measures and limit the negative consequences for the patient, his
relatives and the health system. With the development of digital
technologies, a new tool is being provided to study the
phenomenon and improve strategies for its early detection.
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In the present study of 40 patients with substance use
disorders, relapse was recorded in 30 (75%) patients during a 3-
month follow-up by telephone or digital means. The data slightly
exceed those in past studies from Europe and North America and
significantly exceed the reported frequency in Asia. The reason
for these results can be found in specific ethnocultural features
and traditions, as well as the lack of a unified national strategy for
follow-up care aimed at patients with SUD, as well as the weak
local involvement of social structures to support affected patient
group. In Bulgaria so far there are no studies related to
epidemiology and risk factors associated with relapse. No studies
have been performed locally on the use of digital devices to
monitor patients with mental illness. The conducted research is
the first in-depth study on the use of digital methods to report the
prevalence of relapse in patients with SUD in Bulgaria, as well as
the risk factors that determine it. The study covered all patients
who agreed to participate in the study, meeting all inclusion and
none of the exclusion criteria and conducted a full course of
treatment at the Second Psychiatric Clinic at UMHAT St. Marina
- Varna for the period from May 2021 to September 2021, which
allowed the formation in an impartial manner of a representative
sample of patients.

In the pre-selection of patients for the present study, some
characteristics of the studied patient population were considered.
There was a disproportionate distribution of patients by sex - 68
(80%) of those screened were men, and only 17 (20%) - women.
This circumstance is deducible from the proven higher incidence
rate among males. Moreover, men are more likely to seek and
receive medical care for their illness. Women face greater
difficulties in accessing specialized treatment due to lower social
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support and more stigmatizing attitudes. Gender disparity has also
been reported in previous epidemiological studies.

From the analysis of the ownership of a personal smart device
of the studied patient population, it was reported that 61% of
patients have their own digital device. The reported prevalence is
lower compared to other studies among patients with mental
illness, but it is important to note that none of them are targeted
specifically at patients with substance use disorders. Another
circumstance is that they were held in countries with developed
economies. The prevalence reported in the present study is
consistent with older studies among addicts in developed
countries. We recognize that these differences are probably due to
economic differences between countries, as well as the serious
financial burden of addiction, which is entirely borne by patients.
It is also a well-known fact that addicted patients tend to gamble
and sell off personal belongings in order to obtain funds. The
patient population is also characterized by high levels of
criminogenicity, which suggests that their property is at risk of
theft, which in turn limits the motivation to own personal
belongings of high financial value. Of interest for future research
on the prevalence of smart devices among patients with SUD is
its connection with socio-demographic characteristics such as
employment and educational qualifications.

Patients' preferences for the operating system used were
also studied, with 49 (94.3%) Android users and only 3 (5.7%)
108 users. An explanation could be found in the relatively higher
price of Apple products, as well as the more widespread use of
Android devices in Europe. The finding is important with a view
to developing future digital tools and prioritizing an operating
system.
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During the screening procedures, no significant
differences were identified in the average age of those who
personally owned a smart device (41.2 years) and those who did
not (43.2 years). The reported results correlate with those in other
studies. This observation is extremely important in order to limit
the widespread belief that digital methods are applicable only
among younger patients. Moreover, an in-depth analysis of the
age of the participants in the digital arm of the study did not
support the assumption that young patients would use an
electronic instrument more often and for a longer period of time.
Of interest for future research is the opportunity to study attitudes
towards the use of a personal smart device, preferred platforms
and applications among patients in different age groups.

Another important conclusion about the applicability of
digital methods was made by assessing digital literacy and the
possession of devices running on old versions of operating
systems. In the current study, 12 (23%) of the screened
participants failed to demonstrate the ability to handle a
smartphone or tablet or had a device that was incompatible with
the technical requirements of the current version of the study
application. Other studies have also recognized the need for
satisfactory technical literacy in the implementation of digital
medical devices. An additional aggravating role for the local
population is the lack of an interface in Bulgarian for some
functionalities of both the device itself and the mobile
applications. It is important to specify that a uniform standardized
approach was not used in the technical readiness assessment due
to the lack of such. The observations are based on the researchers’
subjective assessment of the patients' skills demonstrated in a
training environment. Of interest for future research is the
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possibility of rapid assessment of digital literacy using built-in
screen time sensors.

In the present study, a risk of relapse assessment was
performed on the basis of socio-demographic and clinical data for
all participants, regardless of their distribution in a conventional
or digital follow-up arm. Characteristics such as sex, marital
status, education and employment were used for this purpose. The
clinical characterization was reduced to the assessment of
depressive and anxiety symptoms, as well as to the degree of
personal and social functioning using the validated PHQ-9, GAD-
7, and GAF rating scales.

Some of the research conducted so far in the field
hypothesizes that female patients are characterized by a more
favorable prognosis in terms of treatment outcome. The current
study did not establish a statistical significance of gender as a
factor for relapse, nor for the length of the abstinence period.
Large-scale studies confirm our observations or even suggest that
relapse is more common in women. It is important to take into
account the circumstance, which has already been commented in
detail - due to the specifics of the patient population, the
participants in the study were mostly men (85%). It would be
appropriate to confirm the results with a larger number of subjects
of both sexes.

Despite the numerous studies proving the high predictive
role of the level of education and employment, their statistical
significance as predictors of relapse and the time until its
occurrence has not been established. The probable reason is that
in most studies the low educational qualification and
unemployment are considered in the context of socio-economic
deprivation, which in turn is a strong predisposing factor for
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substance abuse. Considered independently outside the context of
social and financial well-being, education and employment are
not a significant factor in the occurrence of relapse and the length
of the abstinence period. It is also important to note that we
considered only regulated employment relationships due to the
impossibility to assess the actual employment of the patient when
in the conditions of the so-called "gray economy".

In the present study, a high predictive value with respect
to marital status for relapse was found. The prognosis for the
outcome of treatment in divorced patients is the most unfavorable.
The observed results could be explained by several circumstances,
especially given the predominance of male patients in the sample.
The protective role of marital relations in men with SUD has been
proven. Men find greater support and understanding from their
spouses, as well as greater assistance in conducting treatment. The
presence of divorce in the patient's personal history may indirectly
indicate the high severity of the disease that caused it, or the
emergence of abuse as a mechanism for dealing with the traumatic
life event. Finally, the lack of a spouse could be a source of
feelings of loneliness and social isolation, which according to a
number of studies are a precipitating factor for relapse. According
to the data from our study, not only the occurrence of relapse is
determined by marital status, but also the time until its occurence.
In divorced patients, abstinence days (15 = 1,871) were
significantly shorter than in single (71 £ 20,610) and married
patients (81 + median not reached cut-off). These circumstances
require the development of additional strategies for follow-up
care of patients at increased risk, such as referral to self-help
groups, group psychotherapy and inclusion in rehabilitation
programs at day hospitals.
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Patients in the study were evaluated for baseline levels of
depressive and anxiety symptoms and degree of personal and
social functioning using PHQ-9, GAD-7, and GAF, respectively.
There was no statistically significant relationship between the
severity of clinical features and the occurrence of relapse, nor a
correlation with the length of time to onset. It is important to
specify that the exclusion criterion was the lack of a psychiatric
comorbidity. The research conducted so far in the field is focused
mainly on patient groups who, in addition to SUD, have been
diagnosed with another mental illness. The role of depressive
symptoms below the clinical threshold for major depressive
disorder is unclear, and other studies suggest a significantly
smaller role in relapse processes. Moreover, the neurobiology of
addictions suggests the presence of symptoms such as anhedonia,
depression, and lack of initiative in the early stages of abstinence.
The situation is similar regarding anxiety. A particular difficulty
in accounting for its isolated role is the fact that its symptoms
overlap with those constituting the withdrawal syndrome. The
current findings on the topic, including these from the present
study, indicate the need to create and validate diagnostic tools for
assessing the levels of depressive and anxiety symptoms, which
are consistent with the characteristics of the patient population.

We found surprising the lack of predictive value in terms
of levels of personal and social functioning and the occurrence of
relapse. Reasons for this could be sought primarily in the
homogeneity of the sample, as well as in some features of the
GAF scale used. The tool reflects the subjective assessment of the
researcher regarding the global functioning of the patient, not
taking into consideration the patient's perception and the extent to
which he is aware and experiencing the reported disorders.
Previous research has shown that the role of self-esteem and self-
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confidence in patients with substance use disorders as a protective
factor against relapse is much greater.

The main focus of our study was on markers of digital
behavior and electronic self-reporting of symptoms and their
relationship to relapse. We were interested also in the possibility
of digital follow-up per se to demonstrate interventional value, but
this hypothesis was rejected - patients from both arms of the study
were characterized by comparable relapse rates and periods of
abstinence. The electronic follow-up does not in itself help to
adhere to targeted behavior when it is not combined with access
to psycho-training modules and other methods of intervention.
Other recent research supports our observations. Of interest for
future research is the perception and effects of digitally mediated
intervention among patients addicted to surfactants in Bulgaria.

During statistical analysis of the data, we found an
extremely low correlation between the initial assessment of PHQ-
9 and the first reporting through the depressive symptoms
questionnaire in the mobile application, although the two events
took place within 24 hours and target identical complaints. Most
patients tend to have significantly higher levels of depressive
symptoms when shared in an interview with a researcher.
Previous research has shown that self-assessment scales for
depression are similarly informative compared to a clinician's
assessment. The differences could be sought in the specifics of the
patient population and in the form of reporting. Patients with
substance use disorders may be more likely to aggravate
symptoms that they perceive as "exculpatory" to the abuse.
Traditionally, patients do not receive empathy from others for the
suffering caused by abuse, which could force them to look for
another way to evoke sympathy and understanding. Reasons
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could also be sought in some personality traits of the patient
group, including the pronounced tendency to manipulation, in
which case the aggravation potentially aims at additional
medication or welfare assistance. The characteristics of digital
self-reporting of symptoms have been poorly studied, and current
scientific data show that electronic mediation helps to share
circumstances related to high-risk behavior. This could indicate
that in a digital environment, the patient feels calmer and less at
risk of negative feedback from the clinician. Of interest is the
replication of this part of the present study among a larger group
of patients.

The correlation between the initial assessment of GAD-7
and the first reporting through the anxiety symptom questionnaire
in the mobile application is significantly higher, as again the two
assessments are performed within 24 hours. The probable reason
for this is the overlap between the clinical presentation of anxiety
and that of the withdrawal syndrome, which allows patients to
recognize and report them more easily.

Depressive and anxiety symptoms, along with those of
sleep disturbances and craving, continued to be monitored in
patients in the digital follow-up arm. The statistical analysis
considered the first report, the highest and average score of the
questionnaires. No significance was found for any of the
assessments. Some causes of symptoms of depression and anxiety
have already been discussed in detail. It is also important to note
that during the study, patients reported mostly low severity and
low dynamic variation of complaints. Prolonged monitoring of
symptoms is likely to be of greater practical value, especially in
patients with co-occuring mental disorders.
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According to a number of studies, sleep disorders are a
strong predictor of relapse. In the present study, no similar
relationship was demonstrated, with only a certain tendency to
correlate between higher baseline levels at the first reporting of
sleep problems and relapse, but not the time to it. An explanation
could be sought in the fact that the examined patients underwent
a full course of treatment in a hospital. This suggests that the
symptoms of insomnia were alleviated during the hospital stay,
and for some of them the treatment continued at home. The
presence of sleep problems at the time of discharge could
indirectly indicate the inadequacy of treatment measures. Other
global studies have shown the negative role of suboptimal hospital
stays in increasing the risk of relapse.

Despite our expectations for a high predictive value of the
craving questionnaires, this was not proven in the current study.
Of interest is the fact that even immediately before relapse,
patients continue to report low levels of craving in the digital
questionnaire. An explanation could be sought in the impaired
criticality of patients with addiction to surfactants with respect to
the disease. It has been proven that only 20% of all patients are
aware of their problem and seek treatment. The causes are both
psychological and social, as well as due to specific neuronal
dysfunction in the brain regions responsible for interception, self-
esteem and habit formation. Functional neuroimaging techniques
have demonstrated the low correlation between reported craving
symptoms and established brain activation when a substance-
related stimulus is administered. Also, low levels of insight are
associated with a worse prognosis and shorter periods of
abstinence. Due to these peculiarities of the phenomenon, we tend
to conclude that the reporting of symptoms of attraction to
surfactants could be strongly influenced by the patient's criticality
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regarding his condition and his self-interpretation is significantly
difficult.

The study of digital behavior was performed using
metadata characterizing the activity in the mobile application
mindLAMP. Strong statistical significance was found between
the total number of completed questionnaires by the patient and
the occurrence of relapse, as the median for relapsed was 14 +
26,450, and for non-relapsed - 82 + 22,396. The indicator also
confirmed its predictive value in terms of the length of the
abstinence period. Another marker of digital behavior, namely the
time of activity, defined as the period between the first and last
use of the application, also demonstrates a strong positive
correlation in terms of relapse and time to it. The median for those
who relapsed was 12 + 26,441 days, and for those who did not
relapse - 82 + 24,633 days. The median of the days between the
last use and the date of relapse was 7.50 + 6.547, which clearly
indicates the simultaneous occurrence of both phenomena.

An explanation for the before mentioned results could be
sought in the perception of aspects of digital behavior such as
indirect markers of intrinsic motivation and self-efficacy.
Numerous studies have reported the beneficial role of self-coping
ability in maintaining targeted behavior in patients with SUD.
Moreover, observations could indicate important aspects of the
patient's insight of the disease and the need for treatment, as well
as his ability to adhere to health recommendations. Although
patients have been explained in detail that the objectives of the
study are scientific and no immediate benefits are expected,
follow-up is a form of continuing care and should be of interest to
those patients who prioritize recovery. It is also important to note
that patients were not stimulated and notified in any way to
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increase the activity in the application. This allows us to conclude
that the demonstrated digital behavior is authentic and not
influenced by external factors and interference.

During digital follow-up, we found that through it we are
able not only to predict the occurrence of relapse based on low
activity on the part of the patient, but also to predict with great
accuracy the occurrence of the event. The statistically significant
overlap between the period of use and the period of abstinence
suggests that relapse and discontinued activity occur
simultaneously. This dependence 1is particularly strongly
demonstrated by the fact that 10 (71.5%) of relapsed patients
completely discontinue use after relapse. Regarding the
completed 836 questionnaires, only 49 (5.9%) were sent by
patients who violated their abstinence. It is difficult to determine
which comes first - relapse or discontinued activity. On the one
hand, the direct effects of substance abuse are expected to limit
the patient's cognitive ability to engage in ecological momentary
assessments. It is also possible to observe the negative
consequence of abstinence violation effect - the patient is
disappointed with his behavior and perceives it as a definite
failure, which makes it pointless to carry out therapeutic measures
and seek medical help. On the other hand, reduced activity could
be a sign of a decline in motivation, which subsequently results in
relapse.

Regardless of the sequence of events, monitoring is of
great practical value, as it allows the identification of patients at
risk, answering not only the question of who, but also when. The
potential opportunity for the treatment team to be informed in a
timely manner about the negative outcome of the treatment
provides an opportunity for crisis intervention and limitation of
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the consequences for the individual and the health system caused
by the relapse. An automated alarm system was not configured in
the software we use, although we have the technical ability to
implement it for future research. Based on the findings of the
present study, we could develop a digital product that informs the
treatment team in automatic risk identification - for example, in
the absence of activity. The absence of this functionality
suggested that the data was reviewed manually in the researchers'
admin panel daily. However, it was noted that digital follow-up
does not require the involvement of a medical doctor, unlike
conventional telephone follow-up. The review of the data could
be performed by other staff - nurses, social workers, without
compromising interpretation.

Another important practical conclusion for us was to
consider the benefits of digital follow-up in terms of time and
workforce organization. For the telephone follow-up of 20
patients for 3 months, according to the frequency set by the
protocol, it was necessary to hold conversations with a total
duration of nearly 10 hours. In comparison, the daily review of
the admin panel in the "last activity" section takes less than a
minute. Despite the time invested, the information received in a
telephone conversation did not exceed its value beyond specifying
the status of the patient. As part of the digital follow-up, 836
questionnaires were received concerning various aspects of the
patient's condition, the administration of which by trained staff
would take nearly 70 hours.

Of interest for future research is the attitude and evaluation
of patients towards the mobile application and in-depth study of
the difficulties they have encountered in its use. It is similarly
intriguing how clinicians are attuned to digital technologies and
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what advantages and disadvantages they consider when using
them. Another scientific aspect that opens a wide field for further
work is the testing of the possibilities for digital intervention.

The main shortcomings of the present study are the
relatively small sample, which is still rather traditional for digital
psychiatry trials. Apart from the limitations associated with the
possession of personal smart devices and the ability of patients to
handle them, another important factor is the technology itself.
Using a not owned software determined our inability to influence
the frequency and type of updates. On the other hand, the study
would lose its value if there were large software differences
between the participants in the study group. However, further
studies including larger patient sample is required for confirming
the results.

In the dissertation work for the first time the connection
between aspects of digital behavior and the risk of recurrence is
proved. Relapse is a major factor in the chronicity of surfactant
addictions, with serious negative consequences for both the
patient and the health system. Its timely identification would
improve early intervention strategies. The efforts made so far to
identify factors for unfavorable treatment outcome and
subsequent stratification of patients have proven to be
insufficiently certain. The method proposed in the dissertation for
assessing the risk of recurrence is reliable and justified in terms of
economic and staffing. Its routine application would also lead to
a complete improvement of our knowledge of addictions in their
nosological integrity.
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6. Summary

In summary, the most important contribution of the present
research is to prove the applicability of digital methods as a form of
follow-up in patients with addictions, as well as the presence of digital
relapse markers through a mobile application configured for active
data collection as ecological momentary assessments and subsequent
metadata analysis. According to the data from our study, the
possession of personal smart devices and digital literacy among the
Bulgarian population of patients with SUD is satisfactory and allows
the implementation of digital methods, not taking into account the
importance of age for their use. The results show that low commitment
to the use of the application is indicative of relapse, and the
informative value of sociodemographic and clinical characteristics
such as symptoms of depression and anxiety are severely limited. To
the best of our knowledge, this is the first study worldwide to use
digital metadata to assess the risk of relapse in patients with substance
use disorders. For Bulgaria this is the first study in the field of digital
psychiatry. The derived predictive markers could serve as a way to
purposefully identify patients at risk of relapse and develop crisis
intervention strategies.

Early diagnosis and therapeutic intervention against relapse in
patients with substance use disorders after inpatient treatment would
reduce the share of rehospitalizations and would lead to improved
health, personal and social functioning of the affected individuals. The
introduction of digital methods could be a step towards reducing the
time and human resources requirements for follow-up care for patients
with mental illness. Moreover, the current epidemiological situation
related to the COVID-19 pandemic favors the development of
methods that allow the implementation of medical care in safe
conditions, as guaranteed by the digital environment.
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Conclusions

It was found that 61% of the screened hospitalized
patients with substance use disorders have a personal
smart device.

It was found that there is no statistically significant
difference between the average age of those who own a
personal smart device and those who does not.

A share of 23% of the screened patients did not prove a
satisfactory digital literacy.

It was found that the preferred operating system among
the studied population is Android (94.3%).

Relapse occured in 75% of all followed-up patients.

There is no significant difference between the treatment
outcome and the time to relapse between patients
followed by conventional method and digital means.

It was found that the marital status is informative
regarding the occurrence of relapse and the time to it, as
divorced patients and those without a current partner are
more vulnerable.

No statistically significant predictive value of socio-
demographic factors such as sex, education and
employment in relation to the occurrence of relapse and
the time to it has been found.

There was no statistically significant predictive value of
clinical factors such as symptoms of depression, anxiety
and global assessment of relapse function and time to
onset.
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10.

11.

12.

13.

14.

The following markers of digital behavior are associated
with a higher risk of relapse and shortening of the time to
its onset:

e total amount of completed questionnaires
e total days of activity

No association was found between the age of the
participants in the digital tracking and their activity in the
mobile application in terms of the total number of
completed questionnaires and the length of the period of
activity.

There was no correlation between the clinically
administered PHQ-9 scale and the electronically reported
depressive symptoms.

A trend towards a statistically significant correlation was
established between the clinically administered GAD-7
scale and the electronically reported anxiety symptoms by
the patient.

There was no statistically significant predictive value of
the results and dynamics of electronically reported
symptoms associated with depression, anxiety, sleep
quality and craving.
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8. Contribuitions

1. Theoretical contributions of original nature:

the smart device ownership and digital
literacy among the Bulgarian population of
patients with SUD were studied

applicable metadata was identified in the
analysis of digital behavior in patients with
SUD

2. Theoretical contributions of confirmatory nature:

the role of socio-demographic and clinical
characteristics in the occurrence of relapse
was assessed

3. Applied research contribuitions:

A mobile application for assessment and
monitoring of symptoms related to mental
illness was configured and put into use in
Bulgarian.
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9. Publications and participations in scientific
forums related to the dissertation

Publications:

1. Digital follow-up in__patients with substance use
disorders — pilot study assessing feasibility
Krasteva S.
Journal: Bulgarian Journal of Psychiatry — accepted
Publisher: Bulgarian Psychiatric Association

Participations:

1. Poor digital engagement as a potential predictor for
relapse in patients with substance use disorder.
Samuela Georgieva Krasteva, Zhivko Pavlinov
Apostolov, Hristo Vasilev Kozhuharov
2021 34" ECNP Congress Hybrid, 2-5 October 2021,
Lisbon, Portugal;
Source: ePoster
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10.Appendices

Appendix. 1 Diagnostic tool for assessment of depressive
symptoms - Patient Health Questionnaire-9 in Bulgarian

BBMNPOCHWUK 3A 3APABETO HA NALWEHTA -

9
(PHQ-9)

MoBeye
oT

Konko 4ecTo npes U3MUHaNWTe ABe ceAMULK, cTe Bun (a) .
ofieanokoeH (a) oT cnegHWTe npobnemu? HUTo HAkonKo HaTaor  MMoutu
(HMsnonszealdme v, 3a da 03Havume ceos omaosop) BeHBK OHA [HWTE  BCEKW AeH
1. Cnab wHTepec MNK MUHUMANHO YOOBONGTBHE OT NPaBeHeTo 0 1 2 3

Ha pasnUyHK Hela
2. YyBCTBO 3@ NOTUCHATOCT, AENPECUS UK OTYARHUE 0 1 2 3
3. MpoBneMu ¢be cbHA: TPYAHO 3acnUBaHe, HECNOKOeH CbH N1 0 1 2 3

npekaneHo MHOTO ChbH
4. YyBCTBO HA YMOPA WIW NIWNCA HA EHEPTUS 0 1 2 3
5. Jlunca Ha aneTUT UNW NPeKoMepHO XpaHeHe 0 1 2 3
6. OTprUaTeNHo MHeHWe 3a cebe CK UNK YYBCTBO, Ye cTe 0 1 2 3

HEYAEYHUK, Ye CTe pasoyapoBani cebe cu MK CEMERCTBOTO CK

i

MpoBnemMu ¢ KOHUEHTpaLMaTa NP1 M3BBPLIBAHETO Ha
pasnuyHK AelHOCTH, KaTo HaNpUMEp YeTeHe Ha BECTHULW 0 1 2 3
wnw rnefade Ha Tenesnsna

=

baBHo ABIbKEHWE UNK FOBOP, KOETO NPaBK BreYaTneHne Ha
ocTaHanuTe. Minu obpatHoTe — BeanokoicTBO MNK

0 1 2 3
HecnocoGHoCT Oa ce CNPETE Ha €0HO MACTO, KOETO Bn Kapa
Aa Ce OBWAWTE HA0KONO MHOro NogeYye ot OBWKHOBEHO
9. Mucnu, ue e no—noﬁpe & He cTe XMB (a) UMW xenaHKe Ja ce 0 1 2 53
HapaHWuTe Mo HAKaKLE HauvH
FOROFFICECODING _ 0 + + +
=Total Score:

Axo cTe oTBennA3any HAKakBK npoGnemMu, Aokonko Tpyauo Bu Gewe nopaawm Tesu npoGnemu aa ce
cnpaeaTe ¢ paboTaTa cu, a ce FPWKKUTE 3a HellaTa y AoMa UNK Aa ce paszbupaTe ¢ ApyruTe Xopa?

BtoOwwe He MK Gewe HoHAKbOe MHoro WaknunTenHo
TPYAHO TPYAHO TPyAHo TpyAHo
[mi O ] a
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Appendix. 2 Diagnostic tool for assessment of anxiety
symptoms — Generalized Anxiety Disorder-7 in Bulgarian

FrEHEPAITIU3UPAHO TPEBOXHO

PA3CTPOWACTBO -7

Noseue
Konko 4ecTo npe3 uaMMHanuTe agee cegMuuu, cte 6un (a) no;;sn-
obe3nokoeH (a) oT cneaHuTe npobnemn? HuTo HAKONKO HaTa OT MoyTwn
(Wanonsealime®v ", 3a Oa 03Ha4Yume C605 0IM2080pP) BEHBLXK OHK OHUTE  BCEKW OeH
1. YcewaHe 3a HepeHocT, 6e3nokoiAcTBO, cAKaw cTe Ha puba 0 1 2 3
2. HeBBL3MOXKHOCT Aa Ce NpeycTaHoBM MNKM KOHTponupa Tpesorata 0 1 2 3
3. MpekomepHa Tpesora OTHOCHO PA3NIMHHKN HeLa 0 1 2 3
4. HeBbIMOXKHOCT 3a penakcauus 0 1 2 3
5. YcelaHe 3a HanperHarocT 40 CTENEH Ha HENOCEeANUBOCT 0 1 2 3
6. PasapasHUTENHOCT 1 NecHa Apa3sHUMOCT 0 1 2 3
7. CTpax, 4e HeLlo YXKacHo NpeACTon Aa ce Cny4n
0 1 2 3
FoR OFFICE CODING + + +
=Total Score:

Ako cTe oTGensA3anu HAKakeW Nnpobnemu, AOKONKO TpyaHo Bu Gewe nopaaw Te3n npo6nemu aa ce
cnpaesTe ¢ paGoTtarta cu, Aa Ce rPUXMTE 3a HewlaTa y AoMa unu aa ce pasbupare ¢ gpyrure xopa?

Brobuwe He mu Gewe HoHakbae Muoro WaknoynrenHo
TPyAHO TpyAHO TPyAHO TRPYAHO
(u] [m] [m] [m]
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Appendix. 3 Diagnostic tool for assessment of global
functioning — Global Assessment of Functioning in Bulgarian

FmobanHa oueHka Ha PYHKLMOHMPAHETO

(GAF)

91 — 100 Hama cumnTomi. Mpesb3XOAHOTO (YHKUMOHMPAHE B LUMPOK CNEKTbP OT AEHHOCTH, XUTeAckATe
npobnemMu HUKOra HE WINN3AT W3BBH KOHTPOS, C& ThPCKW OT APYrUTE NOPagu MHOMOTO MY MOMOMMTENHK
Ka4YecTsa.

81 - 90 NMunceawm wnu MUHMMANHK cumMnToMKM (Hanp. Jleka TpeBOXHOCT npegn w3nuT), Aobpo
YHKUMOHMpaHe BLB BCGUYKA 0ONAcTH, 3aMHTEPECOBAaHM W aHraxMpaHn B LUHPOK CMEKTbP OT [AefHOCTH,
couvanHo edekTVBHW, KaTo LANO AOBCNHA OT JWBOTA, HE MOBEYe OT exedHeBHW npobnemu wunu
NPHTECHEHNA.

71 — 80 Ako CUMNTOMMUTE Ca HanWLe, TOBA €A NPEXOAHW W OYAKBAHWM PEAKLWH HA NCUXOCOLMANHW CTPECOBH
chakTopu (Hanp. 3aTpyAHEHa KOHUEHTpauua cned CemMedHW CrOpOBE); He Mopeye OT NeKo yBpemaaHe Ha
COLMAnHOTO, NpothEeCHOHANHOTO UMM YYMNUIHOTO CPYHKUWOHWPAHE (HAnp. BPEMEHHO W3OCTaBAHE B
paGorara).

61 = 70 Hakou nexu cumntomu (Hanp. lenpecusHo HacTpoeHue u neko BesckbHWe) U N3BECTHA TPYAHOCT 8
COLManHOTO, NPOECHOHANHOTO UK YYUTULIHOTO (YHKUHOHUPAHE (Hanp. Cny4aiHW NPOMYckn unu kpaxoun B
[IOMAKMHCTBOTO), HO KaTo LANO thyHKUMOHMPaA AocTa A00pe, MMa 3HAYNMI MEXAYNMHHOCTHU OTHOLLEHWA.

51 - 60 Ymepenu cumnTomu (Hanp. [1nockk adekT W AOMBIHUTENHA PEY, CIy4alHu NPUCTBNM HA
NaHWKa) Wi yMEpPeHa TPYAHOCT MNpW COUWANHO, NPOoECHMOHANHO WNU YYUIHLWHO MYHKUMOHWPAHE (Hanp.
MarnKo NMPMATENH, KOHYNUKTI © BPBCTHULNM MK KONEru).

41 — 50 Cepuossu cumnTomu (Hanp. CyuumaHn HAen, Texkd OBCCECUMBHW PUTYanW, YecTu Kpaxon B
MarasvHW) UL BCSKO  CEPUO3HO  YBPEKAAHE HA  COLMATNHOTO, MPOMECHOHANHOTO AW  YUUALHOTO
chyHKUMOHUPAHE (HaNp. HAMA NPUATENHW, KOWTO He MOraT Aa 3anasat paboTa, He morar fa paborar)

31 = 40 HAkoW yBpexOQaHWA B peanHoTo TecTBaHe WNM KOMYHUKAaUUs (Hanpumep, pedyta noHskora e
HEMOrMYHa, HesicHa wunu be3s I!Ha‘{EHI/IB) Unu Cepuo3Ho YBpeXaaHe B HAKOMNKO obnacTu, kato paﬁm’a nnun
yyuunuiie, CEMEHI OTHOLLEHHSR, rnpeLeHka, MUCNeHe Unu HacTpoeHue (Haﬂp, AenpecupaH Bb3pacTteH n3barea
npuATenu, npeHeGperea CeMeicTBOTO W HE & B CbCTOAHWE A3 paboT; AETETO YecTo GWe no-manku geua,
npeA13BHKaTeHO € ¥ A0MA, U Ce NPOBANS B YHUNULLE).

21 - 30 MosegeHneTo ce BNWAE 3HaYMTENHO OT 3abnyaW WNM XanoUWHALWW LU CEPUO3HO YBPEXHaHe, B
KOMYHUKALWATA UMK NpelLeHkaTa (Hanpumep, NOHAKOra HEeNOCNeAoBaTENHO, AEACTBA KPalHO HEMOAXOAALLO,
camoybUACTBEHA 3aETOCT) LU HEBBL3MOMKHOCT 338 (DYHKLMOHUPAHE B MOYTH BCYKM 0Bnactu (Hanp. ocrapaHe
B NErnoTo npe3 uenusa aeH, 6ea pabota, JoM UN1 NpUATENH)

11 — 20 OnacHOCT 0T HapaHsBaHe Ha cebe cu unu Apyru (Hanp. OnuTk 3a camMoyBnAacTeo DE3 ACHO OYaKBaHE
Ha CMBPT, YECTO HACUIME; MAHWAKANHO BbIIHEHUE) LU OT BPEME HA BPEME He MOAAbPXA MUHUMATHA N4HA
XMTHEHa (Hanp. Hama3ea u3npaxHeHuaTa) unu rpyGo yepenaaHe Ha KOMYHUKALMATA (Hanp. A0 roNnsAmMa crenex
HECBIACYBaHO UMK HAMO).

1 — 10 MocToAHHA ONAGHOCT OT TEMKO HapaHsBaHe Ha cebe cu wnu Ha gpyrute (Hanp. MoBTapawo ce
HB[‘.MI‘MB) unu NOCToOsHHA  HecnacobHocT Aa ce noaabpxa MUHUManHa Inu4Ha XWruedHa uiu cepuoseH
GEMDyﬁMﬁCTBeH aKT C ACHO 04akKkBaHe Ha CMbpPT

0 HeapeksaTHa nHchopmaumMa
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Appendix.

4 Telephone contact schedule for patients

randomized in conventional follow-up arm

w0 Aot | fonzs. | flowdz | Aenss | Aenro | flonss |

KauHu4Ha
oLeHKa

TenedoHeH TenedoHeH

HKOHTaKT KOHTaKT

TenedoHeH
KOHTaKT

TenedoHeH
KOHTaKT

TenedoHen
KOHTaKT

TenedoHeH
KOHTaKT

Appendix. 5. Login page of
mindLAMP?2 app

1348 @0 @ 5%

mindLAMP

Select Language

English (US) (English (US))

-

api.lamp.digital
Don't enter a domain if you're not sure what

this option does

my.email@address.com

Appendix. 6. Main menu of

mindLAMP?2 app

14:00 ¢

Assess

i

HacTpoeHue

i

TpeBoxHOCT

[=ie

Assess
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