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ABSTRACT

Mental health problems are increasing worldwide and a need for the development of digital mental health services has been 
noticed globally. A variety of novel technologies are currently being introduced in mental health services. The development 
process of health services should be done in collaboration with end-users and companies: it is crucial to develop health services 
with end-users and companies, because the resources of public healthcare are limited and the services are complex. A co-
creation is a prominent facilitator of digital transformation, and it increases acceptability and user-friendliness. Especially, 
there are concrete benefits of co-creation models for stakeholders when developing needs-based products and services for 
healthcare. The aim of this article is to introduce the use of the co-creation process throughout the development of dynamic 
treatment monitoring solutions for mental health issues, and to present the preliminary results of a pilot test. Based on the results 
of the pilot test, the co-creation process improved the solution, and healthcare professionals were willing to use it. The solution 
increased the sensibleness of their work. In addition, digitalization enabled individual follow-up between care visits. Results 
tentatively point towards the usefulness and benefits of a data-driven monitoring system for mental health treatment. 
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INTRODUCTION

Mental health problems are increasing worldwide. Especially 
depression has become one of the most common causes of 
burden and disability [1]. Annually, 1.5% of Finnish people 
get a mental health illness, and approximately 5-7% of Finnish 
people have suffered depressive symptoms during their life [2]. 
In Finland, the national mental health strategy and programme 
for suicide prevention 2020-2030 refers to preventive and early 
interventions to promote mental health, and also suggests 
improving the accessibility of mental health services [3]. 
The current Covid-19 pandemic has increased psychiatric 
symptoms and disrupted mental health services [4]. A need 
for the development of digital mental health services has been 
noticed globally and, for example, in Europe, the European 
Commission has presented some guidelines to improve digital 
health and care [5]. In Finland, the development of digitalized 
mental health services is steered by the Ministry of Finance 
[6], and the need for low-entry and easy-to-use services and 
self-care interventions has been recognized [7].

During the past decade, digital health has become an 
important part of healthcare following the expanding use of 
information and communication technologies, sensors and 
wearable devices, robots and chatbots, and telehealth systems 
[8]. A variety of novel technologies are currently also being 
introduced in mental health services, like mHealth (refers to 
mobile health) applications and interventions [9], chatbots [10] 
and robots [11]. Recent studies have found that mHealth has a 
strong potential, for example, to increase the effectiveness of 
care among depressed older adults [12], decrease depressive 
symptoms among women with moderate to moderately severe 
post-partum depressive symptoms [13], increase the possibility 
of treatment response among adolescents with chronic illnesses 
[14] and support mood-monitoring among young people [15]. 
Although mHealth has become more popular, the evidence for 
its effectiveness is limited, and further research is needed to 
strengthen the evidence for mHealth [16].

Along with the rapid development of technology, the use 
of mobile applications and wearable technology has increased 
[17]. It has been evaluated that 30% of Finnish people have 
some kind of activity tracker [18] and, in comparison, every fifth 
American uses a smartwatch or activity tracker [19]. Patient-
generated health data refers to the data collected through mobile 
health applications and wearable devices [17, 20]. Studies 
have investigated patient-generated health data integration into 
electronic patient health records and suggested that integration 
may help to personalize the care [19, 20]. Personalized care 

can improve the quality and effectiveness of treatments [20]. 
Previous studies indicate that the use of patient-generated 
health data supports patient-clinician communication and health 
awareness, and furthermore, personalized and collaborative 
mental healthcare [20, 22, 23]. Patient-generated health data 
enables a more patient-centred approach to assessing symptoms 
and enhances the understanding of a patient’s own experiences 
[21]. However, the utilization of patient-generated health data 
is scarce and needs more systematic development [21].

A co-creative framework in the healthcare digitalization 
development process enables different stakeholders to work 
towards shared goals, and results in better user experiences and 
improves services at organizational level [24]. In addition, in the 
field of healthcare, the development process of health services 
should be done in collaboration with end-users and companies: 
it is crucial to develop health services with end-users and 
companies, because the resources of public healthcare are limited 
and the services are complex [25]. Previous studies investigating 
digitalization in different kinds of healthcare contexts have 
suggested that co-creation is a prominent facilitator of digital 
transformation [26], and that co-creation increases acceptability 
and user-friendliness [25]. Especially, there are concrete benefits 
of co-creation models for stakeholders when developing needs-
based products and services for healthcare [27]. It is worth 
noticing that in Finland, there are few organizations that aim to 
innovate, test and co-create digitalized solutions in the field of 
healthcare, like the OuluHealth Labs in Oulu and KYS Living 
Lab in Kuopio.  

AIM

The aim of this article is to introduce the use of the co-creation 
process throughout the development of dynamic treatment 
monitoring solutions for mental health issues, and to present 
the preliminary results of a pilot test. 

CO-CREATION PROCESS

There are various models for co-creation [27]. The present 
work described here is “From need to solution”, developed 
in the Co-created Health and Well-being project (CoHeWe). 
CoHeWe was a 6AIKA project (project code A74215) funded 
by the European Structural and Investment Funds -ERDF. In 
this “From need to solution” model, the process is managed by 
an orchestrator who launches the process, engages professionals 
and refines needs into a challenge. This co-creation process 
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includes three main phases: 1) from need to challenge, 2) 
meeting the challenge, and 3) from challenge to solution [28].

During the first phase, the actual needs are identified by 
gathering ideas, needs and wishes related to services or a service 
system from healthcare professionals and clients. After this 
identification, the gathered data is analysed, and the orchestrator 
modifies the challenge. In the second phase, the challenge is 
made visible, and companies can present their proposals for 
solution challenges. The suitable solutions and partners for the 
co-creation process are selected through market dialogue. In the 
third phase, an agile pilot test is designed, conducted, evaluated 
and reported. The aim of the process is to generate valuable 
feedback for the company and help healthcare organizations 
find appropriate solutions with needed impact. [28.]

CASE MEDIFIED – DATA-DRIVEN SOLUTION FOR 
MENTAL HEALTH TREATMENT

The gathering of needs started in the city of Oulu at the end of 
2018 with surveys targeted at citizens, and workshops targeted 
at healthcare professionals. Many needs were identified, and 
mental health care-related need was very extensive– to find a 
digital solution to support the mental health of mental health 
patients. About the same time in Tampere, the same need 
was identified, and they had found a company, Medified 
Solutions Ltd., which met the predetermined requirements 
for this challenge. Their data-driven solution includes a 
mobile application for patients and cloud-based software 
for healthcare professionals. The idea for the solution has 
arisen from healthcare practice needs. The solution aims to 
capture a dynamic overview of the individual mental health 
treatment process and enhance mental health recovery with 
a supportive mobile application with self-reflective features. 
Cumulative clinical information from the treatment process 
can be provided for healthcare professionals, who can utilize 
the treatment monitoring dashboard that includes data-driven 
insights in clinical decision making and personalized treatment 
planning. Patients can also use the application independently 
as self-treatment on a daily basis.

The co-creation process began early in 2020 when 
Medified’s solution was selected to participate in a first agile 
pilot test conducted in Oulu and Tampere. The solution was 
launched in 2019 and the early-stage functional prototype was 
used as a pilot test version. A goal of the pilot was to help the 
company in their product development process, and further, 
to launch the mobile application. The results of the pilot test 
were promising, and the company has continued developing 

its solution. Notably, the mobile application was first called 
Mielipäiväkirja but renamed as Medified in May 2021.  

In the spring of 2021, the developed version of the solution 
was piloted and co-created in one of the Finnish hospital districts 
for a period of five months. This pilot test was conducted 
in primary care, where patient participants were randomly 
selected from the general patient pool. Selection criteria 
included depressive symptoms, age over 18 years, owning a 
personal mobile device, and stable mental health conditions to 
exclude unstable, suicidal and psychotic patients. The healthcare 
professional participants were primarily psychiatric nurses 
working in a primary care unit. Selected professionals were 
remotely trained to recruit suitable patients, and to use the 
Medified solution. During the piloting phase, patients used the 
mobile application and healthcare professionals the cloud-based 
software. In addition, facilitated co-creation meetings were 
held with the professionals, biweekly to obtain qualitative 
and structured feedback along the implementation process. 
Continuous feedback from the healthcare professionals 
and patients, based on spontaneously aroused development 
needs, was used to co-create and iterate the solution. During 
the pilot, participating healthcare organizations, clinicians, 
startup company and the local test bed function identified a 
need for systematic project outcome and co-creation success 
factor assessment (including software usability, benefits and 
challenges).

METHODS

Stakeholders co-created an electronic feedback survey to obtain 
quantitative results on how predetermined goals were satisfied 
during the piloting phase. The survey was conducted for both 
professionals and patients as separate electronic surveys after 
the piloting phase, in May of 2021. The survey that targeted 
healthcare professionals included a total of 30 questions was 
divided into four main categories, which were: 1) solution’s 
impact on improving the care processes, 2) solution’s benefits 
for the psychiatric patients, 3) patient safety aspects, and 4) 
product development needs. The feedback survey mainly 
consisted of questions with a standardized 5-point Likert 
scale and some open answers. During the co-creation process, 
outcomes of the pilot project were defined by participating 
healthcare professionals and the organization’s management. 
Part of the co-creation process was to identify the solution’s 
development needs with quantitative and qualitative methods 
during the pilot project. These product development-related 
findings are not presented in this article. The co-creation process 
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was primarily done with healthcare professionals, and patient 
results are not presented here. All healthcare professionals 
gave their informed consent, and their feedback results are 
presented in this article.

PRELIMINARY RESULTS

The pilot study included eight healthcare professional 
participants, who were psychiatric nurses (n = 7) and 
a psychologist (n = 1). Five out of eight (63%) healthcare 
professionals answered the final feedback survey of the five-
month pilot period. Two professionals opted out due to work-
related changes. The median clinical working experience of 
the answering participants was 11-15 years (range 1-20 years).

Most of the professionals (80%) agreed or strongly agreed 
that the use of the solution promotes the implementation of 
patient-oriented care, and all agreed that the information in the 
solution helps in the treatment planning (Figure 1). Eighty per 
cent of the professionals strongly agreed and 20% agreed that 
the solution helped them with outpatient treatment monitoring, 
and most agreed (80%) that using the solution would promote 
patient recovery (Figure 2). None of the professionals disagreed 
or strongly disagreed with the benefits of using the solution. 
Evaluating patient safety and the effect on documentation 
were found to be difficult since many of the participating 
professionals gave neutral answers. All professionals agreed or 
strongly agreed that the information collected with the solution 
was reliable (Figure 3).

Figure 1. Accumulated professional feedback on solution’s effect on the care 
process on a 5-point Likert scale.
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Figure 2. Accumulated professional feedback on digital mental health treatment 
monitoring patient benefits on a 5-point Likert scale.

Figure 3. Accumulated professional feedback on solution data reliability and 
patient safety aspects on a 5-point Likert scale.
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DISCUSSION

These were preliminary results from a pilot test, and therefore 
the sample was small, indicating non-generalizable results. 
Nevertheless, the results are in line with previous feedback, 
and tentatively point towards the usefulness and benefits of a 
data-driven monitoring system for mental health treatment. This 
finding is in line with the results of the review by Rubeis [29], 
who summarized that the use of e-mental health applications 
has a positive influence on depressive symptoms. Also, Wahle et 
al. [30] found a reduction in self-reported depression symptom 
severity after the usage of a mobile application. In addition, 
the results of this pilot test indicate a problem-solution fit 
and good usability of the solution, since all the participating 
professionals were willing to continue the use of the solution 
after the pilot phase as an additional clinical tool in their 
treatment and care monitoring processes. The utilization of 
developed technology is improved when digitalized healthcare 
solutions meet the needs of the users: patients [31] as well as 
healthcare professionals [32].

 The co-creation process requires motivation and commitment 
from not only healthcare professionals and organizations, but 
also from the company involved. Regardless, this approach 
should be considered when developing and implementing 
digitalized mental health services, because it is a reasonable 
way to develop solutions that are based on the actual needs of 
users [28]. Co-creation enables active participation not only for 
healthcare professionals but also for patients, and therefore it 
is important that organizational facilities and structures enable 
participation in the co-creation process [33]. And from an 
organizational perspective, managers of different levels have a 
remarkable role, because, agreeing with Garmann-Johnsen [33], 
they often are enablers for co-creation. Moreover, the digital 
transformation requires practical middle management strategies 
that enables co-creation [34]. In addition, it is important to 
consider the organizational and healthcare professional level 
attitudes and beliefs towards the development and use of 
technology, because these can either enhance or prevent the 
development and utilization of digitalized services [34, 35].  

Based on the preliminary results, a more systematic and 
holistic evaluation of the usability and impact of the solution 
use in the clinical context is needed to co-develop the solution 
and to assess the product-market fit more thoroughly. 

CONCLUSION

The co-creation process improved the solution, and healthcare 
professionals were willing to use it. The solution also increased 
the sensibleness of their work. In addition, digitalization enabled 
individual follow-up between care visits. Results of this co-
creation pilot suggest that this kind of data-driven solution 
for mental health treatment could be a useful tool to be used 
in mental health services. Moreover, digitalized solutions can 
create value not only for the patient but also for healthcare 
professionals, and these solutions can improve mental health 
treatment. At organizational level, it is important to evaluate 
the effectiveness of digitalized solutions to support knowledge-
based management. Digitalized solutions should be developed 
and validated carefully, and this kind of development requires 
systematic co-creation and collaboration between professionals, 
patients, companies and researchers, because it is crucial that 
solutions meet existing needs and fulfill requirements. Co-
creation, and test bed and innovation activities are important 
links between companies and the field, and these kinds of 
activities should be utilized more effectively in the field of 
mental healthcare.
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