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Abstract

Few studies and almost exclusively from the US have recently investigated mobile phone and
computer use among users of psychiatric services, which is of high relevance regarding the increasing
development of digital health applications and services.

Objective, design and setting: In a cross-sectional patient survey, we examined a) rates and purposes
of mobile phone, computer, internet, and social media use and b) the role of social and clinical
predictors on rates of utilization among psychiatric inpatients in Berlin, Germany.

Participants and results: Descriptive analyses showed, that among 496 participants, 84.9% owned a
mobile phone, and 59.3% a smartphone. Among 493 participants, 68.4% used a computer regularly.
Multivariate logistic regression models revealed being homeless, diagnosis of a psychotic illness,
being of older age and a lower level of education to be significant predictors for not owning a mobile
phone respective not using a computer regularly or having a social media account.

Conclusions: Users of psychiatric services may have access to mobile phones and computers, although
rates are lower than in the general population. However, key barriers that need to be addressed
regarding the development of and engagement with digital health interventions, are factors of social
exclusion like marginalized housing as well as clinical aspects like psychotic illness.

Strengths and limitations of the study:

- In this study, a rather large study population has been investigated.

- This is one of the first studies in Europe to examine the possession and use of digital devices
amongst users of psychiatric services.

- Our study sample included patients living ing Berlin with rather lower socioeconomic status
However, the districts included in the present study are generally comparable to other urban
areas not only in Germany, but also to other metropolitan areas in Europe or in western
countries.

Keywords: mental health; psychiatric inpatients; social exclusion; mhealth; smartphone
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Introduction

Surveys investigating access to technology indicate that of the worldwide population, 79.8% own a
smartphone and 47.1% own a computer (1). In western countries like Germany, rates are even higher:
96.7% of German households own a mobile phone (2,3), 88.8% use a smartphone, 90.4% have access
to a computer, which is necessary to possibly benefit from digital health interventions and keep on
with the ongoing process of digitalization in health care. Such interventions can improve treatment
processes for patients and health care providers, especially in mental health (4). While there is
increasing research and development of digital health interventions in people with common mental
disorders like anxiety or depression, people with serious mental illness, who often receive inpatient
psychiatric treatment have scarcely been in the focus of research so far (5,6). One reason is the
continuing uncertainty about the extent to which people with serious mental illness use mobile phones,
smartphones, or computers and which factors influence mobile phone use, especially regarding health
care interventions. This is important because the implementation of digital interventions for people
with serious mental illness could open new forms of care overcoming existing barriers of health care
services, for example, via an anonymous health care supply (7,8). Additionally, an inpatient setting
might be a point of care at which patients could be introduced to digital interventions — especially
patients, who face higher barriers in access to care like people experiencing precarious housing. The
role of precarious housing on the use of digital devices and services amongst people, who use inpatient
or outpatient psychiatric services, is also not well understood (9).

Most studies on mobile phone use among people with serious mental illness or users of psychiatric
services date back to the time before the fast dissemination of smartphones. More recent studies solely
stem from United States (U.S.) samples: In a recent study among 249 people with serious mental
illness in U.S. clinics, mobile phone use was high with 85%, including 60% using a smartphone (10).
Mobile phones were used for messaging by 81%, internet by 52%, email by 47%, and apps by 45%
(10). People were less likely to use a smartphone if they were older, had a persistent psychotic
disorder, received disability income, or had lower neurocognitive functioning (10). Another U.S. study
among psychiatric outpatients (n=100) with serious mental illness revealed that 85% of participants
owned a mobile phone and were using it regularly, but only 37% owned a smartphone (11). In
contrast, another recent U.S. study (n=50) showed 94% of psychiatric inpatients owned a smartphone
with a data plan, which was comparable to nationally representative samples (12). Especially
participants with psychotic disorders expressed difficulty in using a mobile app for mental health
purposes (12). Further, people with serious mental illness used their smartphones less frequently for
health-related purposes than the general population (27% vs. 84%) (12).

To our knowledge, this is the first study assessing different forms of technology use like mobile
phones, computers, and social media among users of psychiatric inpatient services in Europe.
Furthermore, evidence about specific clinical or social factors influencing the use of smartphones and
computers among people using psychiatric services is still scarce but could be relevant for the tailoring
of and engagement in digital health interventions. Therefore, we examined I) the access and use of
mobile phones, computers, internet, as well as social media platforms, and II) clinical and
sociodemographic factors as predictors for access and use among users of inpatient psychiatric
services in Berlin, Germany - a region comparable to other western urban areas (13).
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Methods

Study design and participants

The study was part of the “WOHIN-project” (14), which is a cross-sectional patient survey designed
to investigate the housing situation, psychiatric morbidity, and service use among psychiatric
inpatients and day-clinic patients treated in the catchment area of the Psychiatric University Hospital
Charité at St. Hedwig Hospital over 6 months (15th March - 15th September 2016). The hospital
provides psychiatric treatment for all inhabitants living in the Berlin central districts of Wedding,
Tiergarten, and Moabit. The hospital offers inpatient treatment for 192 people spread out on three
general psychiatric wards and four specialized wards (addiction, depression, geriatric -psychiatry,
‘Soteria’ (treatment of people with early psychosis)) as well as five day-clinics. In the study period, a
total number of 1,251 patients were admitted (excluding out-patients and re-admissions).

Trained interviewers contacted patients as soon as possible after admission. All participants gave
written informed consent before participation. Inclusion criteria were being of age and giving
informed consent. A monetary incentive (5€) was offered for participation. Over 6 months, 1,251
patients were admitted to the hospital. In total, 540 participants (43.2%) were willing to participate in
the interview, of which 496 gave information about mobile phones and 493 about computer usage, 531
participants gave information about social media accounts (see Figure 1). 413 complete cases were
included in the variable selection analyses (77%). Socio-demographic variables included sex, age,
education, housing status, and income and were assessed by a structured interview. Diagnoses of
mental disorders were obtained based on discharge records and provided by psychiatric clinicians
based on International Statistical Classification of Diseases and Related Health Problems 10 criteria
(ICD-10) (15). Information about mobile phone, computer, internet, and social media use was assessed
by questions, which were included in the structured interview but not part of a validated questionnaire
(e.g., “Do you own a smartphone?”, “Do you use the computer regularly?” or “Do you have an
account on a social media platform?”). Patients were also asked about the purpose and frequency of
use. The compilation of the items was based on the expertise of different professional groups and in a
short test phase, during which patients evaluated the items regarding comprehensibility and
meaningfulness. Items then were adapted accordingly (mainly linguistic changes).

Statistical analysis

After descriptive analysis, comparative analyses (Mann-Whitney U test and Chi-square test) were
performed to determine whether the relationship between mobile phone or internet use and the
considered variables was significant. We performed a multivariate binary logistic regression of
sociodemographic factors associated with owning a mobile phone, using a computer regularly, or
possession of a social media account. Predictor selection for the regression models was performed via
the least absolute shrinkage and selection operator, including only complete cases. Cases with missing
data have been omitted. This predictor selection technique allows for the determination of the
importance of predictor variables and thus incorporates the intercorrelation of the predictor variables.
All tests of significance were based on a p <.05 level and a confidence interval of 95%. Data were
analyzed with SPSS version (16)) and R (R Core Team (2013)).

Patient and Public Involvement

No patient involved.
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Results

Mobile Phone Use

Among 496 participants, 84.9% (421/496) owned a mobile phone and 59.3% (294/496) owned a
smartphone (Table 1). Among participants with a mobile phone, 74.6% (337/452) used it to stay in
contact with family and friends, only 1.5% (7/452) used it for contacting professionals of the support
systems. Here, multiple and free text answers were possible. Amongst free-text answers, participants
mostly reported internet use on their smartphone for consumption of music and movies, work,
managing finances, online shopping, job applications, and job as well as flat search. Among 413
complete cases, predictor selection in logistic regression revealed that homeless people are 82% less
likely to own a mobile phone (Odds Ratio (OR) 0.18, 95% Confidence Interval (CI) [0.08 - 0.38]),
whereas psychosis goes along with a 67% reduced probability of owning a phone (OR 0.33, 95%CI
[0.17 - 0.64]). People of older age are 5% less likely to have a mobile phone (OR 0.95, 95%CI [0.93 -
0.98]; Table 2).

Computer, Internet, and Social Media Use

Among 493 participants giving information on computer usage, 68.4% (337/493) used a computer
regularly. Concerning general internet use, 35% (158/451) reported use of fewer than 2 hours per
week, 16.9% (76/451) of 10 to 19 hours per week, and 12.4% (56/451) of 2 to 5 hours; 6.4% (29/451)
reported internet use of more than 50 hours. In 413 cases, multivariate logistic regression revealed a
45% less likely computer use amongst homeless people (OR 0.55, 95%CI [0.26 - 1.18]). Similar,
being of older age reduced the probability of using a computer by 5% (OR 0.95, 95%CI [0.93 - 0.97]).
Patients with higher education were 19% more likely to use a computer (OR 1.19, 95%CI [1.12 -
1.28]). Among 531 participants answering the item on having a social media account, 48.2%
(256/531) did not have an account, 37.7% (200/531) had a Facebook account, and 3.8% (20/531) a
Twitter account, 10.4% (55/531) others. Multivariate logistic regression revealed that study
participants who were homeless were 66% less likely to have a social media account (OR 0.34, 95%CI
[0.13 - 0.90]), and older age was associated with a 10% reduced likelihood of having a social media
account (OR 0.91, 95%CI [0.89 - 0.93]; Table 2).
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Table 1 Differences in socio-demographic and clinical variables between participants owning a mobile phone,
using a computer and having a social media account.

Mobile phone  No Mobile P Regular PC No regular P Social media No social
N/Mean phone use N/Mean PC use account media
N/Mean N/Mean N/Mean account
N/Mean
N=496 (% or SD) N=493 (% or SD) N=531 (% or SD)

N 421 (84.9%) 75 (15.1%) 337 (68.4%) 156 (31.6%) 275 (51.8%) 256 (48.2%)

Male 244 (62.7%) 47 (62.7%) 271 195 (58.0%) 94 (60.3%) .642 154 (56.2%) 153 (59.8%) 407

Age (Median Q1-Q3) 40 (30-50) 46 (33-63) .002 38 (30-49) 48 (36-59) <.001 37 (28-45) 49 (37-57) <.001

Years of education 14 (12-17) 13 (10-17) .028 15 (12-17) 13 (10-15) .001 14 (12-16) 14 (12-17) .708

(Median Q1-Q3)

Housing status <.001 .002 .003
Own Apartment/property 260 (62.5%) 36 (49.3%) 215 (64.4%) 80 (52.3%) 170 (62.7%) 151 (59.7%)
Socio-therapeutic facilities 66 (15.9%) 17 (23.3%) 44 (13.2%) 38 (24.8%) 37 (13.7%) 48 (19.0%)

Homeless 41 (9.9%) 19 (26.0%) 36 (10.8%) 24 (15.7%) 24 (8.9%) 37 (14.6%)
With friends/family 49 (11.8%) 1 (1.4%) 39 (11.7%) 11 (7.2%) 40 (14.8%) 17 (6.7%)
Income 227 572 275
Salary or pension 103 (27.1%) 22 (32.4%) 85 (28.7%) 39 (26.2%) 65 (26.7%) 72 (31.3%)
Social benefits 277 (72.9%) 46 (67.6%) 211 (71.3%) 110 (73.8%) 178 (73.3%) 158 (68.7%)

Official psychosocial support 192 (45,6%) 39 (52,0%) .306 143 (42.4%) 86 (55.1%) .009 157(57.1%) 130 (50.8%) .145

in the last 6 months?

Other psychosocial support 196 (46,6%) 33 (44.0%) .683 161 (47.8%) 66 (42.3%) 257 149 (54.2%) 141 (55.1%) .84

in the last 6 months®

In a relationship or married 115(27.6%) 17 (23.3%) 439 94 (28.2%) 37 (24.2%) 351 75 (28.1%) 72 (28.5%) 926

Psychiatric conditions
Organic mental disorders 16 (3.8%) 11 (14.7%) <.001 10 (3.0%) 17 (10.9%) <.001 4 (1.5%) 24 (9.4%) <.001
Psychosis 103 (24,5%) 31 (41,3%) .002 89 (26.4%) 44 (28.2%) 676 76 (27.6%) 68 (26.6%) 781
Any substance dependence 198 (47,0%) 31 (41,3%) 362 150 (44.5%) 77 (49.4%) 315 116 (42.2%) 118 (46.1%) 364
Any substance abuse 88 (20.9%) 8 (10.7%) .039 69 (20.5%) 27 (17.3%) 409 54 (19.6%) 44 (17.2%) 467
Mood disorders 133 (31.6%) 17 (22.7%) 121 111 (32.9%) 38 (24.4%) .054 96 (34.9%) 77 (30.1%) 235
Personality disorders 93 (22.1%) 6 (8.0%) .005 69 (20.5%) 29 (18.6%) .626 65 (23.6%) 37 (14.5%) <.001
Intellectual disabilities 9(2.1%) 4 (5.3%) 111 7 (2.1%) 6 (3.8%) 254 4 (1.5%) 9 (3.5%) 125

2 guardianship and other forms of psychosocial support which has to be applied for and is supported by the social code
b for example religious helpers, support groups, drug counseling, soup kitchen, etc.
SD = standard deviation; significant values for P are presented in bold
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Table 2 Multivariate binary Logistic Regression (after variable selection) of sociodemographic factors
associated with owning a mobile phone, using a computer regularly, or possession of a social media account.

Page 8 of 17

Mobile phone PC Social Media account
Odds Ratio (95% CI) P Odds Ratio (95% CI) P Odds Ratio (95% CI) P
N=413 N=413 N=413
constant 96.04 (19.90 - 523.82) <.001 0.97 (0.27 - 3.48) .96 | 43.88(12.27-169.40) <.001
Age 0.95(0.93-0.98) <.001 0.95(0.93-0.97) <.001 091 (0.89-0.93) <.001
Education Years 1.19(1.12-1.28) <.001
Housing Situation ®
Socio-therapeutic facilities 0.45 (0.20 - 1.05) .06 0.64 (0.25-1.62) .35
Homeless 0.18 (0.08 - 0.38) <.001 0.55(0.26 - 1.18) 13 0.34 (0.13 - 0.90) .03
With friends/family
Own apartment 1.29 (0.72 - 2.31) 40 0.96 (0.43 -2.09) 91
Official psychosocial support 1.10 (0.58 - 2.07) 77 1.50 (0.92 - 2.40) 11 1.22 (0.74 - 2.02) 44
in the last 6 months ®
Organic mental disorders 0.56 (0.19 - 1.71) .29
Psychosis 0.33(0.17-0.64) <.001 0.81(0.47 - 1.42) 46 0.72 (0.42-1.21) 22
Mood disorders 1.41 (0.78 - 2.61) 27
Any substance abuse 1.42 (0.61 - 3.73) .50
Intellectual disabilities 0.39(0.07 - 3.16) 32 0.28 (0.33 - 1.71) 12

2 in reference to own apartment
b legal guardianship and other forms of psychosocial support which has to be applied for and is supported by the social code;
significant values for P are presented in bold

Discussion

To our knowledge, this is the first study assessing different forms of technology use like mobile
phones, computers, and social media among users of psychiatric inpatient services in Europe. Our
results reveal that 84.9% (421/496) of psychiatric inpatients owned a mobile phone and 59.3%
(294/496) owned a smartphone, which is lower than rates in the general population at the respective
time in Germany (95.1% owned a mobile phone, 74% used a smartphone in 2016) (3,17). Our results
are comparable to recent studies from the U.S. investigating samples of users of inpatient and
outpatient psychiatric services with serious mental illness with rates of owning a mobile phone
between 85% and 94% and owning a smartphone between 37% and 94% (11,12).

Furthermore, 68.4% (377/493) of participants used a computer regularly, which is also below the rate
of computer usage in Germany’s general population of 84% (18). Data on regular computer use
amongst users of psychiatric services is scarce. So far published studies from the U.S. report
comparable rates: One study among 403 patients with SMI reported a slightly lower computer usage
0f 53.6% (19); A study among 80 inpatients and outpatients with schizophrenia or schizoaffective
disorder reported a rate of 54% (20). Comparable studies investigating slightly different subgroups
from Europe show similar rates: A study from Finland including 311 inpatients with schizophrenia
spectrum disorders reported a computer usage of 55% (21). The only German study investigated the
general internet use without specifying the device for internet surfing and found rates of 79.5%
internet use among 337 inpatients of a university hospital in an urban city area (22). Compared to the
worldwide general population, all studies either in an out- or inpatient setting and from different
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regions, show a lower frequency of internet use in psychiatric service users, although data from the
general population is limited (23).

This data illustrates a structural key barrier associated with digital healthcare interventions, for which
smartphones and computers are of need. It might also reflect worries about cost, privacy, and security
concerning the use of digital devices and apps (24). Next to lower rates of mobile phone and computer
use, our regression results revealed social and clinical factors like precarious housing (homelessness)
and a lower level of education as well psychosis and older age to be significant predictors for not
owning a mobile phone, using a computer, or having a social media account respectively.

This is the first study among psychiatric service users identifying precarious housing as a significant
predictor for not owning a mobile phone or using a computer. In two of three regression models,
homelessness presented as a predictor with the strongest effects. Possible explanations might be
economic factors and competing priorities, higher chances of theft and losing one’s phone on the street
as well as possible mistrust in technology. Since the health care delivery for people in homelessness
still depicts a major healthcare challenge, digital interventions might be still promising in overcoming
these struggles.

On this note it is worth mentioning, that among our participants, 68.3% of homeless participants still
owned a mobile phone. These results are in line with a range of studies on rates of mobile phone use
among people in different forms of precarious housing: One U.S. study found that 94% of the
respondents in permanent supportive housing possessed a phone (25), whereas studies among non-
sheltered people reported that between 44% and 62% possessed a mobile phone (26,27). Recent
systematic reviews found eHealth interventions for persons experiencing homelessness to be
promising digital tools that have the potential to improve access to care and service delivery, which
are feasible and usable (9,28). So far, studies with digital interventions amongst homeless people in
general only exist with small sample sizes and in form of pilot studies, and not specifically for
homeless people with mental illness, although prevalence among homeless people is high(29). For
example, a U.S. study with 35 young homeless people, who were contacted in a homeless shelter
network, investigated the feasibility of a digital intervention providing emotional support and coping
skills over one month and found high rates of engagement and satisfaction (30). More than half of the
participants indicated that they would recommend the digital intervention to others. Another U.S.
study among 21 homeless veterans with a 80% rate of mental health conditions, found an intervention
with text message appointment reminders to be feasible: appointment attendance after intervention
increased to a great part and intervention satisfaction was high, emergency department visits
significantly decreased (31). Since people in homelessness often experience no continuity in their care
path, reaching people at the point of care of an inpatient setting could be a possibility to address topics
of availability, digital health literacy and engagement to support a more continuous health care system
use after discharge. Next to precarious housing, a psychotic illness reduced the likeliness of owning a
mobile phone about 70% but showed no effect on social media or computer use. A recent U.S. study
examined inpatients with serious mental illness and reported that higher age and psychosis were
significant predictors for not owning a smartphone (10). Several factors might contribute to a reduced
digital affinity in people with psychosis: First, sensory gating in patients with schizophrenia can be
impaired, often resulting in a feeling of sensory flooding (32). Furthermore, psychotic symptoms
themselves, as well as social isolation and economic factors are also discussed to play a role (33,34).
Here, future research is needed to understand if digital interventions can improve treatment processes
and outcomes and if the provision of mobile devices and data plans as well as promotion of digital
health literacy can lead to higher engagement in digital mental health care, since people with psychotic
disorders are still confronted with a high burden of unmet needs. This development is also picked up
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by pharmaceutical companies like Boehringer Ingelheim, which announced to develop a digital
therapeutic to aid the treatment of Schizophrenia in cooperation with Click Therapeutics (35).
Interestingly, we found homelessness as well as psychosis to be significant predictors independently
for not owning a mobile phone, although a psychotic illness itself increases the likelihood of becoming
homeless. One might argue, that both factors might contribute to a decreased chance of owning a
mobile phone, especially if occurring together.

Higher education turned out to be a significant predictor for using a computer, with no significant
effect on mobile or social media use. This is comparable to one small U.S. study among 28 psychiatric
outpatients with cocaine use showing lower education to be associated with less computer use (36).
Although a significant predictor in all three of our regression models, older age resulted in small
effects. Two other studies also reported less frequent smartphone ownership among patients of higher
age: one study examined 403 participants with serious mental illness being treated at mental health
centers in the United States, the other study surveyed 1592 people with serious mental illness via a
mental health and rehabilitation agency in Chicago (19,34). Older age is often discussed to eventually
be associated with reduced digital literacy skills or a higher resistance towards technology (37),
resulting in a risk of exclusion from health care processes if digitalized. However, the potential of
digital devices for health care delivery for older adults has been reported numerous times (38). For
example, a recent systematic review on telehealth for mental health care among older adults found a
positive impact of telehealth on depressive symptoms and health care utilization (fewer emergency
visits and fewer hospital admissions) (39). In addition, educational programs regarding digital
competencies could be beneficial not only for older people (40) but also, for people with mental illness
or in precarious social situations.

Interestingly, also lower rates regarding the use of social media platforms were revealed among our
participants: Other studies among 403 and 70 participants in the U.S. reported a social media usage
(Facebook) of 67.9% and 71% in especially younger (<50 years) study samples with serious mental
illness in community mental health centers in urban areas (19,41). This difference goes along with the
number of Facebook users in the general German and U.S. population (42). This is of clinical interest
since studies e.g., among people with bipolar disorders using self-help forums report online social
networking as an important factor in coping with their illness mostly benefiting from aspects of
“disclosure”, “friendship” and “online-group cohesion” as main self-help mechanisms (43). Another
U.S. study with 1323 members of “PatientsLikeMe”, an online research platform for patients with
chronic diseases, showed that users reported profiting from learning about their symptoms, or possible
treatment options and side effects (44). More than half of the patients reported finding another patient,
who helped them understand more about their condition (44).

Our study highlights the need to address questions of availability, accessibility, and engagement of
people in psychiatric treatment with digital tools and interventions. The rise of digital health
interventions could increase the “digital divide” and accelerate social inequalities for groups already at
risk of social exclusion like people with serious mental illness or experiencing homelessness (45).

Limitations

The following limitations should be mentioned. First, our study sample included psychiatric inpatients
and day clinic patients living in districts of Berlin with rather lower socioeconomic status (Tiergarten,
Moabit, Wedding). These districts struggle with comparable problems to larger cities in Germany due
to partially low living standards and high rates of migrants. Therefore, the generalizability of our
findings is limited especially with rural areas. However, the districts included in the present study are
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generally comparable to other urban areas not only in Germany, but also to other metropolitan areas in
Europe or in western countries. Secondly, existing studies show some methodological differences,
limiting its comparability like a) different study populations (inpatient vs. outpatient services,
subpopulations like people with serious mental illness), b) different time points and c) different
assessments/instruments. The present study used specifically designed items assessing phone or
computer possession and use. Future research should include standardized questionnaires, for
example, the E-Health Literacy Scale (46) or Digital Health Literacy Instrument (DHLI) (47). Third,
the present study was conducted in 2016. At that time, the ownership and use rates of mobile devices
might have been lower than today. For example, smartphone ownership rates in the general population
of Germany increased from 74% in 2016 to 88.8% in 2021 (3). Nevertheless, factors associated with a
lower use and ownership of mobile devices among psychiatric service users can be considered as still
relevant, even more so considering the increasing importance of digital health today.

Conclusion

The use of technology among users of psychiatric inpatient and day clinic services is clearly lower
compared to Germany’s general population and shows that creating structures to guarantee access to
technology is a key factor in order not to exclude people from the possible benefit of digital health
care interventions. Risk factors for lower technology use identified in this study are the clinical aspect
of a psychotic illness as well as social factors, especially precarious housing and with only a smaller
effect older age. These risk factors should be considered in designing and creating digital health care
interventions. It is important to detect further barriers in the process of implementing and engaging
people with mental health problems with digital health services. Vulnerable subgroups like people
struggling with homelessness and mental health problems should not be excluded from processes of
digital transformation of the health care system.
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Figure 1. Flow chart of the progress of the cross-sectional study.
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Abstract

Few studies and almost exclusively from the US have recently investigated mobile phone and
computer use among users of psychiatric services, which is of high relevance regarding the increasing
development of digital health applications and services.

Objective, design and setting: In a cross-sectional patient survey, we examined a) rates and purposes
of mobile phone, computer, internet, and social media use and b) the role of social and clinical
predictors on rates of utilization among psychiatric inpatients in Berlin, Germany.

Participants and results: Descriptive analyses showed, that among 496 participants, 84.9% owned a
mobile phone, and 59.3% a smartphone. Among 493 participants, 68.4% used a computer regularly.
Multivariate logistic regression models revealed being homeless, diagnosis of a psychotic illness,
being of older age and a lower level of education to be significant predictors for not owning a mobile
phone respective not using a computer regularly or having a social media account.

Conclusions: Users of psychiatric services may have access to mobile phones and computers, although
rates are lower than in the general population. However, key barriers that need to be addressed
regarding the development of and engagement with digital health interventions, are factors of social
exclusion like marginalized housing as well as clinical aspects like psychotic illness.

Data availability statement

No data sharing plan has been included with the trial registry. No additional data available.

Strengths and limitations of the study:

- In this study, a rather large study population has been investigated.

- This is one of the first studies in Europe to examine the possession and use of digital devices
amongst users of psychiatric services.

- Our study sample included patients living in Berlin with rather lower socioeconomic status
However, the districts included in the present study are generally comparable to other urban
areas not only in Germany, but also to other metropolitan areas in Europe or in western
countries.

Keywords: mental health; psychiatric inpatients; social exclusion; mhealth; smartphone
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Introduction

Surveys investigating access to technology indicate that of the worldwide population, 79.8% own a
smartphone and 47.1% own a computer (1). In western countries like Germany, rates are even higher:
96.7% of German households own a mobile phone (2,3), 88.8% use a smartphone, 90.4% have access
to a computer, which is necessary to possibly benefit from digital health interventions and keep on
with the ongoing process of digitalization in health care. Such interventions can improve treatment
processes for patients and health care providers, especially in mental health (4). While there is
increasing research and development of digital health interventions in people with common mental
disorders like anxiety or depression, people with serious mental illness, who often receive inpatient
psychiatric treatment have scarcely been in the focus of research so far (5,6). One reason is the
continuing uncertainty about the extent to which people with serious mental illness use mobile phones,
smartphones, or computers and which factors influence mobile phone use, especially regarding health
care interventions. This is important because the implementation of digital interventions for people
with serious mental illness could open new forms of care overcoming existing barriers of health care
services, for example, via an anonymous health care supply (7,8). Additionally, an inpatient setting
might be a point of care at which patients could be introduced to digital interventions — especially
patients, who face higher barriers in access to care like people experiencing precarious housing. The
role of precarious housing on the use of digital devices and services amongst people, who use inpatient
or outpatient psychiatric services, is also not well understood (9).

Most studies on mobile phone use among people with serious mental illness or users of psychiatric
services date back to the time before the fast dissemination of smartphones. More recent studies solely
stem from United States (U.S.) samples: In a recent study among 249 people with serious mental
illness in U.S. clinics, mobile phone use was high with 85%, including 60% using a smartphone (10).
Mobile phones were used for messaging by 81%, internet by 52%, email by 47%, and apps by 45%
(10). People were less likely to use a smartphone if they were older, had a persistent psychotic
disorder, received disability income, or had lower neurocognitive functioning (10). Another U.S. study
among psychiatric outpatients (n=100) with serious mental illness revealed that 85% of participants
owned a mobile phone and were using it regularly, but only 37% owned a smartphone (11). In
contrast, another recent U.S. study (n=50) showed 94% of psychiatric inpatients owned a smartphone
with a data plan, which was comparable to nationally representative samples (12). Especially
participants with psychotic disorders expressed difficulty in using a mobile app for mental health
purposes (12). Further, people with serious mental illness used their smartphones less frequently for
health-related purposes than the general population (27% vs. 84%) (12).

To our knowledge, this is the first study assessing different forms of technology use like mobile
phones, computers, and social media among users of psychiatric inpatient services in Europe.
Furthermore, evidence about specific clinical or social factors influencing the use of smartphones and
computers among people using psychiatric services is still scarce but could be relevant for the tailoring
of and engagement in digital health interventions. Therefore, we examined I) the access and use of
mobile phones, computers, internet, as well as social media platforms, and II) clinical and
sociodemographic factors as predictors for access and use among users of inpatient psychiatric
services in Berlin, Germany - a region comparable to other western urban areas (13).
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Methods

Study design and participants

The study was part of the “WOHIN-project” (14), which is a cross-sectional patient survey designed
to investigate the housing situation, psychiatric morbidity, and service use among psychiatric
inpatients and day-clinic patients treated in the catchment area of the Psychiatric University Hospital
Charité at St. Hedwig Hospital over 6 months (15th March - 15th September 2016). The hospital
provides psychiatric treatment for all inhabitants living in the Berlin central districts of Wedding,
Tiergarten, and Moabit. The hospital offers inpatient treatment for 192 people spread out on three
general psychiatric wards and four specialized wards (addiction, depression, geriatric -psychiatry,
‘Soteria’ (treatment of people with early psychosis)) as well as five day-clinics. In the study period, a
total number of 1,251 patients were admitted (excluding out-patients and re-admissions).

Trained interviewers contacted patients as soon as possible after admission. All participants gave
written informed consent before participation. Inclusion criteria were being of age and giving
informed consent. A monetary incentive (5€) was offered for participation. Over 6 months, 1,251
patients were admitted to the hospital. We had no exclusion criteria regarding mental disorder, but
patients who could not consent due to their symptoms, patients who did not want to participate. For
inclusion patients had to be admitted as inpatients or day clinic patients in the set time period.

The interview had been evaluated before study start by 10 patients regarding comprehensibility and
fitting of outcome measures to patient’s experience and priorities. Items then were adapted
accordingly (mainly linguistic changes). In total, 540 participants (43.2%) were willing to participate
in the interview, of which 496 gave information about mobile phones and 493 about computer usage,
531 participants gave information about social media accounts (see Figure 1). Socio-demographic
variables included sex, age, education, housing status, and income and were assessed by a structured
interview. Diagnoses of mental disorders were obtained based on discharge records and provided by
psychiatric clinicians based on International Statistical Classification of Diseases and Related Health
Problems 10 criteria (ICD-10) (15). Information about mobile phone, computer, internet, and social
media use was assessed by questions, which were included in the structured interview but not part of a
validated questionnaire (e.g., “Do you own a smartphone?”, “Do you use the computer regularly?” or
“Do you have an account on a social media platform?”). Patients were also asked about the purpose
and frequency of use. The compilation of the items was based on the expertise of different
professional groups and in a short test phase, during which patients evaluated the items regarding
comprehensibility and meaningfulness.

Statistical analysis

After descriptive analysis, comparative analyses (Mann-Whitney U test and Chi-square test) were
performed to determine whether the relationship between mobile phone or internet use and the
considered variables was significant. We performed a multivariate binary logistic regression of
sociodemographic factors associated with owning a mobile phone, using a computer regularly, or
possession of a social media account. After excluding variables missing not at random (salary and
social benefits), we conducted a predictor selection for the regression models performed via the least
absolute shrinkage and selection operator (LASSO). This predictor selection technique allows for the
determination of the importance of predictor variables and thus incorporates the intercorrelation of the
predictor variables. Due to a significant proportion of missing data (23,5%), we also conducted a
multiple imputation (30 data sets were imputed) without aggregating LASSO results afterwards. In
current research, there is no satisfying approach on how to aggregate after multiple imputation for

5
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1

2

3 LASSO regression, as the LASSO selects slightly different predictors in every imputed data set and
4 constraints the parameters of all other predictors to zero. Nevertheless, we analyzed, if any of the

Z predictors occurred more often in multiple statistical runs after imputation. All tests of significance

7 were based on a p < .05 level and a confidence interval of 95%. Data were analyzed with SPSS

8 version (16)) and R (R Core Team (2013)).

9

1(1) Patient and Public Involvement

12 . .

13 No patient involved.

14

15 Results

16

1; Mobile Phone Use

;g Among 496 participants, 84.9% (421/496) owned a mobile phone and 59.3% (294/496) owned a

21 smartphone (Table 1). Among participants with a mobile phone, 74.6% (337/452) used it to stay in
22 contact with family and friends, only 1.5% (7/452) used it for contacting professionals of the support
23 systems. Here, multiple and free text answers were possible. Amongst free-text answers, participants
;g mostly reported internet use on their smartphone for consumption of music and movies, work,

26 managing finances, online shopping, job applications, and job as well as flat search. Predictor

27 selection in logistic regression revealed that homeless people are 77% less likely to own a mobile

28 phone (Odds Ratio (OR) 0.23, 95% Confidence Interval (CI) [0.12 — 0.45]), whereas psychosis goes
29 along with a 68% reduced probability of owning a phone (OR 0.32, 95%CI [0.18 - 0.58]). People of
;? older age are 4% less likely to have a mobile phone (OR 0.96, 95%CI [0.95 - 0.98]; Table 2).

gg Computer, Internet, and Social Media Use

34

35 Among 493 participants giving information on computer usage, 68.4% (337/493) used a computer
;? regularly. Concerning general internet use, 35% (158/451) reported use of fewer than 2 hours per

38 week, 16.9% (76/451) of 10 to 19 hours per week, and 12.4% (56/451) of 2 to 5 hours; 6.4% (29/451)
39 reported internet use of more than 50 hours. Multivariate logistic regression revealed a 73% more

40 likely computer use amongst people with an own apartment (OR 1.73, 95%CI [1.06 — 2.83]). Similar,
2; being of older age reduced the probability of using a computer by 5% (OR 0.95, 95%CI [0.93 - 0.96]).
43 Patients with higher education were 19% more likely to use a computer (OR 1.19, 95%CI [1.12 -

44 1.27]). Among 531 participants answering the item on having a social media account, 48.2%

45 (256/531) did not have an account, 37.7% (200/531) had a Facebook account, and 3.8% (20/531) a
46 Twitter account, 10.4% (55/531) others. Multivariate logistic regression revealed that study

Z; participants who were homeless were 46% less likely to have a social media account (OR 0.54, 95%CI
49 [0.29 - 0.98]), and older age was associated with an 8% reduced likelihood of having a social media
50 account (OR 0.92, 95%CI [0.91 - 0.94]; Table 2).

51

52

53

54

55

56

57

58

59

60
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Table 1 Differences in socio-demographic and clinical variables between participants owning a mobile phone,
using a computer and having a social media account.
Mobile phone  No Mobile P Regular PC No regular P Social media No social P
N/Mean phone use N/Mean PC use account media
N/Mean N/Mean N/Mean account
N/Mean
N=496 (% or SD) N=493 (% or SD) N=531 (% or SD)

N 421 (84.9%) 75 (15.1%) 337 (684%) 156 (31.6%) 275 (51.8%) 256 (48.2%)

Male 244 (62.7%) 47 (62.7%) 271 195 (58.0%) 94 (60.3%) 642 | 154(562%) 153 (59.8%) 407

Age (Median Q1-Q3) 40 (30-50) 46 (33-63) 002 38 (30-49) 48 (36-59)  <.001 37 (28-45) 49 (37-57)  <.001

Years of education 14 (12-17) 13 (10-17) 028 15 (12-17) 13 (10-15) .001 14 (12-16) 14 (12-17) 708

(Median Q1-Q3)

Housing status <.001 .002 .003
Own Apartment/property 260 (62.5%) 36 (49.3%) 215 (64.4%) 80 (52.3%) 170 (62.7%) 151 (59.7%)
Socio-therapeutic facilities 66 (15.9%) 17 (23.3%) 44 (13.2%) 38 (24.8%) 37 (13.7%) 48 (19.0%)

Homeless 41(9.9%)  19(26.0%) 36 (10.8%) 24 (15.7%) 24 (8.9%) 37 (14.6%)
With friends/family 49 (11.8%) 1 (1.4%) 39 (11.7%) 11 (7.2%) 40 (14.8%) 17 (6.7%)
Income 227 572 275
Salary or pension 103 (27.1%) 22 (32.4%) 85 (28.7%) 39 (26.2%) 65 (26.7%) 72 (31.3%)
Social benefits 277 (72.9%) 46 (67.6%) 211 (71.3%) 110 (73.8%) 178 (73.3%) 158 (68.7%)

Official psychosocial support 192 (45,6%) 39 (52,0%) 306 143 (42.4%) 86 (55.1%) .009 157(57.1%) 130 (50.8%) .145

in the last 6 months?

Other psychosocial support 196 (46,6%) 33 (44.0%) 683 | 161 (47.8%) 66 (42.3%) 257 | 149(542%) 141 (55.1%) 84

in the last 6 months®

In a relationship or married 115 (27.6%) 17 (23.3%) 439 94 (28.2%) 37 (24.2%) 351 75 (28.1%) 72 (28.5%) 926

Psychiatric conditions
Organic mental disorders 16 (3.8%) 11(147%)  <.001 10 (3.0%) 17(10.9%)  <.001 4(1.5%) 24(94%)  <.001
Psychosis 103 (24,5%) 31 (41,3%) 002 89 (26.4%) 44 (28.2%) 676 76 (27.6%) 68 (26.6%) 781
Any substance dependence 198 (47,0%) 31 (41,3%) 362 150 (44.5%) 77 (49.4%) 315 116 (42.2%) 118 (46.1%) 364
Any substance abuse 88 (20.9%) 8 (10.7%) .039 69 (20.5%) 27 (17.3%) 409 54 (19.6%) 44 (17.2%) 467
Mood disorders 133 (31.6%) 17 (22.7%) 21 | 111 (32.9%) 38 (24.4%) 054 96 (34.9%) 77 (30.1%) 235
Personality disorders 93 (22.1%) 6 (8.0%) .005 69 (20.5%) 29 (18.6%) 626 65 (23.6%) 37 (14.5%) <.001
Intellectual disabilities 9 (2.1%) 4(5.3%) 111 7(2.1%) 6 (3.8%) 254 4(1.5%) 9 (3.5%) 125

2 guardianship and other forms of psychosocial support which has to be applied for and is supported by the social code
b for example religious helpers, support groups, drug counseling, soup kitchen, etc.
SD = standard deviation; significant values for P are presented in bold
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Table 2 Multivariate binary Logistic Regression (after variable selection and multiple imputation) of
sociodemographic factors associated with owning a mobile phone, using a computer regularly, or possession of a
social media account.

Mobile phone PC Social Media account
OR (95% CI) P OR (95% CI) P OR (95% CI) P
N=540 N=540 N=540
constant 61.26 (22.57-179.78) <.001 | 1.42(0.54-3.72) A48 18.56 (9.31 —38.46) <.001
Age 0.96 (0.95-0.98) <.001 0.95(0.93-0.96) <.001 0.92(0.91-0.94) <.001
Education Years 1.19(1.12-1.27) <.001
Housing Situation ?
Homeless 0.23(0.12-0.45) <.001 0.54 (0.29 — 0.98) .04
With friends/family
Own apartment 1.73 (1.06 — 2.83) .03
Official psychosocial support 1.46 (0.92 —2.32) .10
in the last 6 months ®
Organic mental disorders 0.38 (0.14-1.03) .05
Psychosis 0.32 (0.18-0.58) <.001

OR= Odds ratio

2 in reference to own apartment
b legal guardianship and other forms of psychosocial support which has to be applied for and is supported by the social code;
significant values for P are presented in bold

Discussion

To our knowledge, this is the first study assessing different forms of technology use like mobile
phones, computers, and social media among users of psychiatric inpatient services in Europe. Our
results reveal that 84.9% (421/496) of psychiatric inpatients owned a mobile phone and 59.3%
(294/496) owned a smartphone, which is lower than rates in the general population at the respective
time in Germany (95.1% owned a mobile phone, 74% used a smartphone in 2016) (3,17). Our results
are comparable to recent studies from the U.S. investigating samples of users of inpatient and
outpatient psychiatric services with serious mental illness with rates of owning a mobile phone
between 85% and 94% and owning a smartphone between 37% and 94% (11,12).

Furthermore, 68.4% (377/493) of participants used a computer regularly, which is also below the rate
of computer usage in Germany’s general population of 84% (18). Data on regular computer use
amongst users of psychiatric services is scarce. So far published studies from the U.S. report
comparable rates: One study among 403 patients with SMI reported a slightly lower computer usage
of 53.6% (19); A study among 80 inpatients and outpatients with schizophrenia or schizoaffective
disorder reported a rate of 54% (20). Comparable studies investigating slightly different subgroups
from Europe show similar rates: A study from Finland including 311 inpatients with schizophrenia
spectrum disorders reported a computer usage of 55% (21). The only German study investigated the
general internet use without specifying the device for internet surfing and found rates of 79.5%
internet use among 337 inpatients of a university hospital in an urban city area (22). Compared to the
worldwide general population, all studies either in an out- or inpatient setting and from different
regions, show a lower frequency of internet use in psychiatric service users, although data from the
general population is limited (23).
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This data illustrates a structural key barrier associated with digital healthcare interventions, for which
smartphones and computers are of need. It might also reflect worries about cost, privacy, and security
concerning the use of digital devices and apps (24). Next to lower rates of mobile phone and computer
use, our regression results revealed social and clinical factors like precarious housing (homelessness)
and a lower level of education as well psychosis and older age to be significant predictors for not
owning a mobile phone, using a computer, or having a social media account respectively.

This is the first study among psychiatric service users identifying precarious housing as a significant
predictor for not owning a mobile phone or using a computer. In two of three regression models,
homelessness presented as a predictor with the strongest effects. Possible explanations might be
economic factors and competing priorities, higher chances of theft and losing one’s phone on the street
as well as possible mistrust in technology. Since the health care delivery for people in homelessness
still depicts a major healthcare challenge, digital interventions might be still promising in overcoming
these struggles.

On this note it is worth mentioning, that among our participants, 68.3% of homeless participants still
owned a mobile phone. These results are in line with a range of studies on rates of mobile phone use
among people in different forms of precarious housing: One U.S. study found that 94% of the
respondents in permanent supportive housing possessed a phone (25), whereas studies among non-
sheltered people reported that between 44% and 62% possessed a mobile phone (26,27). So far,
studies with digital interventions amongst homeless people in general only exist with small sample
sizes and in form of pilot studies, and not specifically for homeless people with mental illness,
although prevalence among homeless people is high(28). For example, a U.S. study with 35 young
homeless people, who were contacted in a homeless shelter network, investigated the feasibility of a
digital intervention providing emotional support and coping skills over one month and found high
rates of engagement and satisfaction (29). Since people in homelessness often experience no
continuity in their care path, reaching people at the point of care of an inpatient setting could be a
possibility to address topics of availability, digital health literacy and engagement to support a more
continuous health care system use after discharge.

Next to precarious housing, a psychotic illness reduced the likeliness of owning a mobile phone about
70% but showed no effect on social media or computer use. A recent U.S. study examined inpatients
with serious mental illness and reported that higher age and psychosis were significant predictors for
not owning a smartphone (10). Several factors might contribute to a reduced digital affinity in people
with psychosis: First, sensory gating in patients with schizophrenia can be impaired, often resulting in
a feeling of sensory flooding (30). Furthermore, psychotic symptoms themselves, as well as social
isolation and economic factors are also discussed to play a role (31,32). Here, future research is
needed to understand if digital interventions can improve treatment processes and outcomes and if the
provision of mobile devices and data plans as well as promotion of digital health literacy can lead to
higher engagement in digital mental health care, since people with psychotic disorders are still
confronted with a high burden of unmet needs. This development is also picked up by pharmaceutical
companies like Boehringer Ingelheim, which announced to develop a digital therapeutic to aid the
treatment of Schizophrenia in cooperation with Click Therapeutics (33). Interestingly, we found
homelessness as well as psychosis to be significant predictors independently for not owning a mobile
phone, although a psychotic illness itself increases the likelihood of becoming homeless. One might
argue, that both factors might contribute to a decreased chance of owning a mobile phone, especially if
occurring together.
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Higher education turned out to be a significant predictor for using a computer, with no significant
effect on mobile or social media use. This is comparable to one small U.S. study among 28 psychiatric
outpatients with cocaine use showing lower education to be associated with less computer use (34).
Although a significant predictor in all three of our regression models, older age resulted in small
effects. Two other studies also reported less frequent smartphone ownership among patients of higher
age: one study examined 403 participants with serious mental illness being treated at mental health
centers in the United States, the other study surveyed 1592 people with serious mental illness via a
mental health and rehabilitation agency in Chicago (19,32). Older age is often discussed to eventually
be associated with reduced digital literacy skills or a higher resistance towards technology (35),
resulting in a risk of exclusion from health care processes if digitalized. However, the potential of
digital devices for health care delivery for older adults has been reported numerous times (36). For
example, a recent systematic review on telehealth for mental health care among older adults found a
positive impact of telehealth on depressive symptoms and health care utilization (fewer emergency
visits and fewer hospital admissions) (37). In addition, educational programs regarding digital
competencies could be beneficial not only for older people (38) but also, for people with mental illness
or in precarious social situations.

Interestingly, also lower rates regarding the use of social media platforms were revealed among our
participants: Other studies among 403 and 70 participants in the U.S. reported a social media usage
(Facebook) of 67.9% and 71% in especially younger (<50 years) study samples with serious mental
illness in community mental health centers in urban areas (19,39). This difference goes along with the
number of Facebook users in the general German and U.S. population (40). This is of clinical interest
since studies e.g., among people with bipolar disorders using self-help forums report online social
networking as an important factor in coping with their illness mostly benefiting from aspects of
“disclosure”, “friendship” and “online-group cohesion” as main self-help mechanisms (41). Another
U.S. study with 1323 members of “PatientsLikeMe”, an online research platform for patients with
chronic diseases, showed that users reported profiting from learning about their symptoms, or possible
treatment options and side effects (42). More than half of the patients reported finding another patient,
who helped them understand more about their condition (42).

Our study highlights the need to address questions of availability, accessibility, and engagement of
people in psychiatric treatment with digital tools and interventions. The rise of digital health
interventions could increase the “digital divide” and accelerate social inequalities for groups already at
risk of social exclusion like people with serious mental illness or experiencing homelessness (43).

Limitations

The following limitations should be mentioned. First, our study sample included psychiatric inpatients
and day clinic patients living in districts of Berlin with rather lower socioeconomic status (Tiergarten,
Moabit, Wedding). These districts struggle with comparable problems to larger cities in Germany due
to partially low living standards and high rates of migrants. Therefore, the generalizability of our
findings is limited especially with rural areas. However, the districts included in the present study are
generally comparable to other urban areas not only in Germany, but also to other metropolitan areas in
Europe or in western countries. Secondly, existing studies show some methodological differences,
limiting its comparability like a) different study populations (inpatient vs. outpatient services,
subpopulations like people with serious mental illness), b) different time points and ¢) different
assessments/instruments. The present study used specific questions assessing phone or computer
possession and use, which were included in the structured interview but not part of a validated
questionnaire (e.g., “Do you own a smartphone?”, “Do you use the computer regularly?” or “Do you
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have an account on a social media platform?”). Therefore, no reliability or validity testing has been
conducted. Future research should include standardized questionnaires, for example, the E-Health
Literacy Scale (44) or Digital Health Literacy Instrument (DHLI) (45). Third, the present study was
conducted in 2016. At that time, the ownership and use rates of mobile devices might have been lower
than today. For example, smartphone ownership rates in the general population of Germany increased
from 74% in 2016 to 88.8% in 2021 (3). Thus, results of our study need to be interpreted carefully.
Nevertheless, factors associated with a lower use and ownership of mobile devices among psychiatric
service users can be considered as still relevant, even more so considering the increasing importance
of digital health today. Consequently, more studies investigating the use of digital devices amongst
psychiatric inpatients, especially after the COVID-19 pandemic and the ongoing digitization, are
needed.

Conclusion

The use of technology among users of psychiatric inpatient and day clinic services is clearly lower
compared to Germany’s general population and shows that creating structures to guarantee access to
technology is a key factor in order not to exclude people from the possible benefit of digital health
care interventions. Risk factors for lower technology use identified in this study are the clinical aspect
of a psychotic illness as well as social factors, especially precarious housing and with only a smaller
effect older age. These risk factors should be considered in designing and creating digital health care
interventions. It is important to detect further barriers in the process of implementing and engaging
people with mental health problems with digital health services. Vulnerable subgroups like people
struggling with homelessness and mental health problems should not be excluded from processes of
digital transformation of the health care system.
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Figure legend

Figure 1: Flow chart of the progress of the cross-sectional study from patient recruitment to selection
of complete cases
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Figure 1. Flow chart of the progress of the cross-sectional study.
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