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Work in a Health Center is demanding brainwork and work in health care is 
often perceived cognitively strenuous. The objective of this thesis was to 
create a development plan for digital communication practices in Tipotie Health 
Center for the internal communication of the employees using service design 
as a method. The aim was that with this plan the cognitive ergonomics could 
be improved by cutting interruptions, distractions, and information overload. 
The aim was also to increase the employee’s knowledge about their own role 
in mitigating cognitive load. The employees were included in the development 
process by hearing their thoughts and involving them in ideation in a workshop. 
The plan was conducted according to the ideas of the employees and feedback 
for improvement needs was collected with an online questionnaire form.  
 
The plan included instructions for the use of Teams and Outlook in a way that 
it would cause less distractions, interruptions, and information overload for the 
employees. There was also a table about how the teams and channels in 
Teams could be arranged to make finding information easy and logical.  
 
Only a little feedback was received but it showed that the need for changes in 
communication practices is real. Implementation of the plan was requested. 
Future interest could be implementation and studying if there is a change in 
perceived cognitive straining. The development plan could also be used s a 
model for other health centers or there could be a guide to internal digital 
communications for new employees. 
 
Keywords: digital communication, communication strategies, development 
(active), cognitive ergonomics 
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1 INTRODUCTION 

Growing demands of knowledge work and cognitive skills have changed the 

nature of health care work into brainwork. There are a lot of interruptions and 

several simultaneous tasks in care work. Cognitive ergonomics can be 

improved by designing the work processes to be in keeping with the cognitive 

capacity and limitations of employees. (Kalakoski et al., 2018, p. 2) In a web 

manual "Brainwork" of Finnish Institute of Occupational Health interruptions, 

distractions and information overload are listed as load factors for brain work 

(TTL n.d.).  Employees in Tipotie Health Center have brought up in meetings 

and everyday life that it is often hard to concentrate and finish tasks due to 

constant interruptions, and that it is difficult to find information on the changed 

instruction after a few days because of information overload. Work has been 

described strenuous. The current busyness, fragmentation of work, 

interruptions and keeping several things in mind at the same time appear as a 

burden and problems of well-being at work (Kalakoski et al., 2018, p. 5). In 

SujuKE- research study most participants described straining working daily in 

speech noise, with constant interruptions or with unclear or insufficient 

instructions or with information being difficult to find. It was considered 

essential to decrease the straining factors and to implement good practices. 

(Kalakoski et al., 2020, pp. 3–4, 56–57). Studies show that changes in 

practices can reduce cognitively straining conditions and cognitive failures, 

and this may lead to improved well-being and even productivity. (Kalakoski et 

al., 2020, p. 55; Weigl et al., 2012, p. 614).  

 

In this thesis a development plan for digital communication practices in Tipotie 

Health Center aiming to reduce cognitive stress was created using a service 

design process. The plan includes instructions of which software to use for 

different purposes and how to avoid unnecessary cognitive load in information 

sharing. This thesis does not consider the use of patient health record systems, 
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only other computer-mediated communication in the unit. The scope was in 

the creation of the plan, and implementation was left out due to the social and 

health care reform that was taking place during the making of this thesis. The 

social and health care reform caused lack of precise information about the 

software, available functions and information security instructions that were 

going to be in use in the wellbeing services county making it uncertain to 

design a plan that would be usable in the future organization as it is. The 

information provided with this thesis would however help the personnel to 

consider their possibilities to work in a less straining way, and with 

modifications to suit the new organization instructions the plan is possible to 

implement later. 

2 AIM, PURPOSE, AND ORGANIZATION  

2.1 Aim and purpose 

The purpose of this thesis was to create a table and written instructions of how 

digital communication practices in Tipotie Health Center can be modified to 

enhance cognitive ergonomics in work. This thesis provides information about 

the perceived causes of stress in digital communication and information 

sharing, and about the ideas the employees have, to improve the practices for 

developing a better working environment. Based on the results and 

suggestions provided in this thesis improvements in digital communication 

practices can be conducted. These improvements aim for decreasing 

employees perceived cognitive load by cutting interruptions, distractions, and 

information overload. The aim was also to increase the knowledge of the 

employees of their own role in managing the cognitive straining by including 

the employees to the development process. 
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2.2 Tipotie Health Center 

Tipotie Health Center is a municipal primary health care clinic in the city of 

Tampere. The staff consist of 2 practical nurses, 20 registered nurses and 

public health nurses and 15 doctors. In this thesis nurses refers to all the 

nursing professionals including registered nurses, public health nurses and 

practical nurses. The operating model used in Tipotie health center is a multi-

professional teamwork model, in which depending on the need of the patient, 

two or more professional from different fields can participate in the care of a 

patient in early stage, even during first contact. Work consists of several 

different kinds of duties during the workday. Most of the employees work in an 

open office at least half a day several times a week and the working point often 

changes in the middle of the day. There might be several unfinished tasks 

waiting for comments or actions from a co-worker or a too tight schedule to 

finish the tasks when started or planned. Email and instant messages in Teams 

are in frequent use, which cause interruptions and distraction. New instructions 

and changes to details in practices, contact information or services in the 

organization, unit or collaboration partners are announced usually by email or 

in meetings only, which makes finding the right peace of information 

challenging when needed afterwards and therefore many things need to be 

remembered or asked. 

2.3 Organizational instructions for cloud services 

Organization instruction for flowing work (Sujuva työ -ohje) is a short guide for 

city of Tampere personnel to use Microsoft (Office) 365 cloud service tools 

smoothly and effectively. It encourages to consider new ways in work to benefit 

from the opportunities the cloud services offer. (Sujuva työ, n.d.)  

  

A concrete change already made in the whole organization of the city of 

Tampere is the relocation of files from Z: -drive to cloud, which enables sharing 

and editing documents with others in real time without sending many versions 
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via email. Older versions or even the original can be retrieved from the version 

history if needed. (Sujuva työ, n.d.) 

  

Meetings via Teams save time from travelling between places. It is suggested 

in the instruction that rules are set for meetings to increase efficiency and to 

develop information management in the organization by informing everyone 

where the decisions and new important information can be found. 

Conversations can be moved from email to Teams and important emails can 

be sent to the team in Teams, and a message of an email appears in Teams 

channel. (Sujuva työ, n.d.) 

 

City of Tampere has instructions for data management in cloud services to 

ensure the data safety in knowledge work. It is important that the instructions 

are followed and that all the users get enough guidance to the applications in 

use when working with cloud services. There is a risk that information and files 

intended for a restricted group of employees, end up for larger groups to see 

and edit. It is not allowed to handle confidential data or personal information in 

public cloud services, such as social media services, public email services or 

public file transmission services. Most significant risk is network errors 

between Finland and other countries because most cloud services come from 

abroad. Data is not available during fault situations. (Tietojenkäsittely 

pilvipalveluissa, n.d.) These instructions for flowing work and data 

management set guidelines for the plan for digital communication in Tipotie 

Health center. 

3 COGNITIVE ERGONOMICS IN DIGITAL COMMUNICATION 

3.1 Cognitive ergonomics 

In the definition of International Ergonomics Association (IEA, n.d.) ergonomics 

as a scientific discipline concerns interaction among people and other 
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elements of a system. In work, the aim of ergonomics is to optimize the well-

being and performance of humans and the overall system applying theory, 

data, and methods to the design. The term human factors (HF) can be used 

interchangeably or as a unit with ergonomics EHF/HFE. (IEA, n.d.) Cognitive 

ergonomics can be described as the application of ergonomics theory and 

principles to the design of tasks where processing of information, sensation, 

and recognition is required. (ILO & IEA, 2021, p. 48; Bowie & Jeffcott, 2016, p. 

87) Cognitive ergonomics deals with memory, reasoning, perception, and 

other mental processes affecting interactions between people and other 

elements, such as computers. Mental workload, work stress, skilled 

performance, decision making, and human reliability are topics relevant to 

cognitive ergonomics. (IEA n.d.; Bowie & Jeffcott, 2016, p. 87)  

 

Using cognitive ergonomics in system design, the strengths of information 

processing capabilities that people have can be taken advantage of and the 

weaknesses compensated.  People are good at simplifying decision making 

with 'rules of thumb' and predicting what is going to happen by creating models. 

Recognizing patterns is a strength too, but human capacity to process 

information is limited. Poor design in work systems can cause experiences of 

cognitive overload and stress. (ILO & IEA, 2021, pp. 48–49)  

 

Working life has been changing and the greater part of work is brainwork and 

interaction. The role of individual employee and self-management are 

increasing. (Kauppinen et al., 2013, p. 25) Stress factors at work, such as 

information overload, distractions and interruptions have become more 

frequent (Kalakoski et al., 2018, p. 5).  

 

According to Kalakoski et al. (2018, p. 5) work in health care is demanding 

expert work. Work consists of numerous situations and tasks, which are 

causing cognitive stress and requiring brain work, such as focusing, reading, 

and writing, problem solving, and working in noisy situations with interruptions 

and contradictory instructions while remembering and keeping an eye on 

things. These demands can be even more frequent in health care work than 

other special demands of nursing, such as taking care of health and welfare of 
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others and working in demanding situations and dealing with emotional load 

and security issues. Many simultaneous tasks, interruptions, and 

fragmentariness of tasks can expose an employee to cognitive stress and 

problems in well-being at work. (Kalakoski et al., 2018, pp. 5, 29) 

3.1.1 Causes of disturbance and interruptions 

Our sense of sight and hearing are monitoring the environment continuously, 

but this process can be going on outside our consciousness and it is enough 

that we are alarmed if something important happens. The hearing system 

being constantly alert can cause trouble in open or noisy working spaces or if 

there are unpredictable sounds like notification sounds. Understandable 

speech is the most disturbing when reading or writing because it is processed 

in the same part of the brain and there is too much data to handle at the same 

time. We can't control being alert even if we realize there's nothing we need to 

act on. There's a significant range in tolerance of and reactivity to working in 

background noises between people and it's affected by genetics, 

characteristics of work and adaptability. Disturbances cause more distraction 

in tasks that require long periods of concentration than in tasks that are short 

and don't need as much remembering. It's the same when there is something 

happening in our visual field, like colored notifications in the computer screen 

or someone walking by our desk, our sight gets focused to movement or other 

change in the visual field. (Huotilainen & Saarikivi, 2018, pp. 25–27)  

  

Accepted or unfinished tasks that are not currently actively worked on, cause 

stress to cognitive resources. Nearly finished or important unfinished tasks 

cause more stress than just started or less important tasks. Minimizing the 

number of on-going tasks is a part of good planning of work. Cognitive stress 

of many accepted or on-going tasks can be reduced with a system of writing 

down the tasks for example in calendar or to-do-list. This releases cognitive 

resources to other duties and enables to aim the focus better to the task that 

is being proceeded at the moment when it's not necessary to remember 

everything. (Huotilainen & Saarikivi, 2018, pp. 118–119)  
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For some people switching between tasks often feels easy and normal and for 

a person it can be a way of controlling alertness to switch tasks, but it doesn't 

mean that it is an effective way of working even for them (Huotilainen & 

Saarikivi, 2018, pp. 120–121). Switching from one task to another requires 

storing the state of the one task and recovering the state of the other. Hence 

avoiding switching tasks reduces the number of interruptions. Switching a task 

can be as little as moving between programs and it can be disruptive because 

it requires more cognitive effort than if the two tasks were possible to be 

accomplished in the same software. (Kirsh, 2000, pp. 32–33) It might be 

difficult for an individual to reduce task switching, background noise, number 

of unfinished tasks and disturbances, that cause cognitive stress in the work. 

The culture of interruptions needs to be discussed in the working organization, 

because there is a significant effect in working culture on how fragmented and 

strenuous the workday gets. Finding ways to make work less stressful is the 

responsibility of the whole unit personnel and management. (Huotilainen & 

Saarikivi, 2018, pp. 120–121)  

 

Interruptions might have a progress enhancing effect if the work includes 

plenty of teamwork with conversational interaction among colleagues, a lot of 

activity heading to a common goal, and only a little independent work. This co-

operation prevents the interruptions from causing harm. When the work 

requires focusing on independent work and there is little teamwork, 

interruptions should be avoided as it disturbs carrying on the current task. 

(Kalliomäki-Levanto et al., 2016, p. 36) 

3.1.2 Information overload 

Excessive information supply and demand for information are listed as some 

of the primary causes of cognitive overload. Information overload can include 

decisions knowledge workers make, time management and sometimes even 

interruptions. (Kirsh, 2000, pp. 19–20) E-mail and social media can distract an 

employee from their work even though ICT is usually thought to help a person 

to concentrate on their work (Aaltonen et al., 2012, p. 50). Kirsh (2000, pp. 24–
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26) presents different types of information overload. Overload can be related 

to supply when the information is pushed information that arrives to a 

workspace tangibly or digitally or in real life. Pulled information means 

retrievable information that can be found when needed. Discussions are also 

pulled information. There is little control we have over pushed information, 

hence the overload comes from getting too much information to take in or 

getting interrupted too often. Oversupply of retrievable information stems from 

the effort needed for search and stress about the time spent in that. Another 

problem is the uncertainty about the relevance and quality of gathered 

information. (Kirsh, 2000, pp. 24–26) 

 

According to Kirsh (2000, pp. 27–29) cognitive overload can also be caused 

by complexity of our desire for demand side information. It is difficult to know 

when and what kind of information will be needed in the future, therefore 

control of knowledge inventory is complex and often not solved optimally with 

careful planning but with coping methods. Sometimes a little information is 

quite enough but sometimes inadequate, and predicting the value and utility of 

information is hard. (Kirsh, 2000, pp. 27–29) When there is no suitable way of 

storing and retrieving the knowledge and information effectively when needed, 

the time and effort put into learning, organizing, and retrieving the information 

is a stress factor. 

3.2 Digital communication 

Digital communication in this thesis refers to transferring information and 

sending discrete messages to one or more persons using different computer 

applications such as email, Teams, and possible other internet-based 

services. Information sharing is also included. Another concept referring to 

communication and information sharing via digital devices and computer 

software often used in literature is computer-mediated communication 

(Kirchhoff et al., 2021; Russel et al., 2021; Stich et al., 2017).  
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Use of digital communication channels in work can cause stress for at least 

some of the employees (Stich et al., 2017, pp. 96–97) but not all interruptions 

are negative (Sasangohar et al., 2012). Sometimes interruptions can have 

positive effects such as providing important information, warning about errors, 

or changing task to more urgent one for patient safety (Sasangohar et al., 

2012, Section Sources of interruptions). In work it is also often possible to 

regulate some interruptions in a way they don't cause as much distraction 

(Russel et al., 2021, Section 5). Use of information and communication 

technology in health care needs to be suitable for the work processes and 

support the clinical work (Kirchhoff et al., 2021, Section Discussion). 

4 METHODS AND THE PROCESS 

4.1 Service design process 

This thesis used service design framework as a process method. Service 

design as a thesis is development that combines research, project activity and 

user participation in iterative working. Service design can focus on the 

development process of a product, a service or a part of it or an operational 

practice. A subject of a service design thesis can be for example working 

environment, digital service model or designing communication practices as in 

this thesis. The opinions of the users are significant sources of information and 

a basis in the service design process, but the ideas of the user will not 

automatically end up as the new practice. Empathy is needed in the process 

because feelings have an essential role in the user expectations, habits and 

values that are points of interest in the process. (Vilkka, 2021, pp. 36–38) 
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Figure 1. Service design Double Diamond Model (Innanen, 2008). 
 

The Double Diamond model is a well-known process model introduced by the 

British Design Council. The process consists of four steps as presented in 

Figure 1:  1. Discover, 2. Define, 3. Develop, and 4. Deliver. There are two 

stages or spaces in the model. The first two steps represent the problem 

space, and the last two steps represent the solution space. Service design 

process is an iterative process which means that the process can move back 

and forward between steps to gain new knowledge to develop the result 

further. The Double Diamond model has been criticized that it doesn't show 

this iterative feature about service design, but the steps are presented clearly 

and for that reason the Double Diamond Model is used to present the steps of 

the service design process. (Elmansy, 2021; Innanen, 2018) The steps of this 

thesis are presented also in Figure 2.  
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Figure 2. The process of the creating the plan for digital communication 
practices. 
 

Choosing the topic for the thesis from the experiences of the employees and 

finding literature about the topic formed the step 1 Discovery. The meaning of 

the first step is to gather information about the problem, find causes and 

understand the target of the challenge. Desk research can be used as a tool 

in the first step. (Elmansy, 2021) Literature was searched from international 

databases offered by Samk library and Google Scholar to form a 

comprehension of knowledge work cognitive stressors and cognitive 

ergonomics.  

 

Short introduction sessions to the topic of the relation of cognitive ergonomics 

to digital communication were organized for the different occupational groups 

– doctors and nurses. This was also part of step 1. The first meeting was with 

nurses and the second one with doctors. Both took place in weekly meetings 

of each group where everyone who were present those days participated. 

There was a short introduction to cognitive stress factors in digital 

communication. The purpose of the introductions was to make the employees 

more familiar with the topic and ask them to pay attention to the current state 

of cognitive ergonomics and digital communication before the ideation 

workshop organized later. This saved time in the workshop and had the 

employees ready for ideating. If they wanted, they were able to make notes if 

they had ideas before the workshop.  In the introduction sessions they had the 
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chance to discuss their experiences on the matter and some problems with the 

digital communication were brought up by the participants.  

 

The issues described by the employees provided good information for defining 

the problem to be solved. The employees brought up that information is shared 

through channels that are not optimal for the information type and the same 

piece of information, or a question can be shared in more than one message 

increasing the number of messages in Teams and email. Too many 

notifications feel irritating and cause unnecessary interruptions. Summaries 

are wanted from conversations that not everyone has time to follow.   

 

The step 2 Define is about narrowing down the data to define the problem and 

the causes (Elmansy, 2021). The similarities found in literature and in what 

was known about the perceived problems of the employees were used to 

converge the topic into three aims for the development plan for digital 

communication practices: to cut interruptions, distractions, and information 

overload. This was originally done in the planning phase of the thesis and the 

problems mentioned by the employees in the introduction sessions were 

similar with the problems described in the literature and attested validity of the 

defined problem. Therefore, the aims remained the same after returning to 

steps 1 and 2.  

 

The step 3 Develop is the ideation and prototyping phase (Elmansy, 2021). 

Involving the personnel to create common instructions of use, can give 

valuable viewpoints, and it also enhances commitment to the new practices. 

Representatives from different groups need to be heard. (Miettinen, 2020; 

Tahtogroup, n.d.) To have the personnel of Tipotie Health Center participate 

in the planning of new practices, an ideation workshop was organized for the 

whole working community. Workshop is a suitable method for ideation step in 

the service design process (Innanen, 2018). The content of the workshop is 

presented in chapter 4.2.  

 

In the step 4 Delivery the design is delivered and evaluated, and the feedback 

is used to finalize the product (Elmansy, 2021). The ideas gained in the 
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workshop were the guidelines on which the plan for digital communication 

instructions was made out by the author. Instructions of the organization for 

the use of digital communication services were considered. Only 

communication services that were already in use in the organization were used 

in the plan. The plan for digital communication and information sharing was 

written out in a slide show and a table that formed a clear and simplified entity. 

A model team in Teams was also created and access granted to the personnel. 

Visual form helps people to gain a shared understanding of the idea (Design 

Council, 2019). The plan was presented to the employees of Tipotie Health 

Center in a weekly online meeting and the plan was also downloaded to Teams 

for reading. 

 

Comments of the plan were requested from the Tipotie Health Center 

personnel with a short digital questionnaire form with open-ended questions. 

There were two questions in the questionnaire: What was good or useful in the 

plan and what needs to be developed further. There was also a field for giving 

other feedback. The questionnaire form offered a possibility to respond 

anonymously to lower the step of giving honest feedback. The questions were 

kept simple, because the aim of the plan for digital communication was 

presented in the plan and the plan was included in the feedback request. 

Improvements were intended to be made in the plan according to comments, 

but there were no comments that lead to changes. The wishes in the feedback 

concerned implementation of the plan, which was not part of the thesis but 

could be understood as pleased comments of the outcome. The feedback is 

presented more closely in part 5.3.  

 

Feedback of the plan for digital communication practices was asked from the 

middle management and designing team in charge of health centers in 

Tampere by email. The middle management and designing teams consist of 

the chief physician, the substitute of chief physician normally working as 

deputy chief physician, the nursing manager, the substitute of nursing 

manager and two designers. This team had previously given some instructions 

for the use of Teams concerning for example consultations and team members 

to be included in the teams of health centers. Feedback was also asked from 
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the secretary of nursing manager who is also appointed as a M365-tutor for 

the health centers of Tampere. No answers were received from this group. 

 

A correction to the development plan was made after collecting feedback due 

to a mistake. One tab in a Teams channel had accidentally been left 

unmentioned. There was no new presentation arranged after the correction, 

but it was added to the file that was available to the employees to see. 

4.2  The workshop 

All the personnel of Tipotie Health Center was invited to the workshop, but part 

of the personnel had to keep working, because like all the meetings in health 

centers of Tampere, the workshop was arranged during operating hours. Two 

registered nurses, one public health nurse, one practical nurse and four 

doctors participated in the workshop. In the workshop, the topic was again 

shortly introduced before the activities to make sure everyone knew what the 

focus and aim of the workshop was. The introduction was followed by a Thirty 

circles exercise as a warm-up (Kelley, 2018) and it was done solo. In the 

exercise the participants received a paper with 30 circles, and they were 

instructed to draw and turn the circles into recognizable objects. They had 

three minutes of time and they had to try finishing as many as possible. This 

gave the participants a lesson on ideation and how they need to balance 

between fluency and flexibility, the two goals of ideation that generate the best 

ideas when combined. (Kelley, 2018)   

 

After the warm-up exercise the participants were divided into groups. Each 

group had the same tasks. The first group activity was 10 for 10 Brainstorming. 

It is a version of the traditional brainstorming activity, but according to 

AJ&Smart (n.d.) it is lightweight and less affected by hierarchies and 

personalities and there will be no pointless discussion and yelling. The 

exercise is done in groups, but everyone will work alone (AJ&Smart, n.d.). The 

result of this exercise was a group of ideas that the participants had ideated 

and voted for as good and suitable. This exercise was chosen because it gives 
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everyone the same opportunity to present their ideas and the ideas are written 

down anonymously and not discussed at all, only voted, so the ideas of the 

more quiet or shy employees are not left in the background. This exercise is 

supposed to produce a lot of ideas, because it focuses on quantity and there 

is room for bold ideas too (AJ&Smart, n.d.). 

 

With the ideas gained in the previous exercise a design criteria canvas was 

used to evaluate the ideas and their necessity. The design criteria canvas 

formed principles for the design plan created after the ideation workshop. With 

the design criteria canvas steps, the criteria are also clarified and defined to 

form a guideline through the design process (DBB, n.d.). This business design 

tool is suitable for ideation because it helps to form an agreement, of which 

ideas are more important than others to the employees and which are the ones 

that are definitely-not wanted.  

 

Because there were two groups working with the same activities and topic, 

there were two different outcomes of the activities. After the workshop the 

ideas from the brainstorming exercise and the design criteria canvases were 

placed on a visible place in the team room for two weeks and there was a 

chance for the employees to comment and fill in the outcomes of other groups 

by leaving their comments with sticky notes. This also gave absent employees 

a chance to participate. The slide show of the workshop with the instructions 

for the exercises is included in Appendix 1. 

4.3 Analyzing methods 

Ideas in the workshop were written mainly in a few words or single sentences 

on sticky notes or in the canvas. The ideas were analyzed by using a 

typification method. Typification is a suitable method for simplifying data and 

creating generalized types of the data (University of Jyväskylä, 2010). The aim 

of analyzing the data is to increase the informational value of the data, narrow 

down and understand the wide entity of the data, and transform the data into 

usable form (Günther, Hasanen & Juhila, n.d.; Vilkka, 2021, p. 129) The 
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analysis steps are presented in Figure 3. The ideas on sticky notes were 

simplified to bring out the meaning. Then the ideas were divided into types 

according to the matter that the idea wished to change in communication 

practices and on what issue according to theory and the aim of the thesis the 

idea was an answer to.  

 

 

Figure 3. Steps of analyzing the results of the workshop. 
 

According to Eskola (2018, p. 213) research is always a conversation with 

previous writers, not just presenting new results. The ideas that answered well 

to the aim of the thesis, got support from the theoretical knowledge and were 

possible to put into practice were chosen to the development plan of 

communication practices. Some ideas were not in the scope of this thesis: they 

either involved suggestions changes to the patient health record system or 

practices that are advised to be followed in the organization or at least in all 

the health centers of the organization. These ideas were left out of the 

development plan for digital communication practices. 

 

Answers to the feedback questionnaire from the development plan for 

communication practices were analyzed the same way, by typification. The 

comments were first simplified to bring out the meaning and then categorized 

into types. The comments concerning the implementation of the digital 

communication practices were marked as their own type since the 

implementation could not be included in this thesis. 
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5 RESULTS 

5.1 The results of the workshop 

5.1.1 The best ideas chosen by the personnel 

The results of the workshop were divided into nine types presented in the Table 

1. Seven types of ideas were used in the Design criteria canvas made by the 

employees. One more type appeared in the sticky notes that were written in 

the 10 by 10 Brainstorming exercise but were not chosen as the best ones by 

the employees. These were also typified since it helped to analyze the 

perceptions of the employees and could be used in the design process of the 

plan for digital communication. 

 

Table 1. Examples of typification of the workshop results 

Type  Example  Design 
Criteria 
Canvas 
group  

Clarity of 
communication, 
information location  

 One channel for discussion concerning a 
specific day, another channel for general 
matters to be noted also later.  

Must have  

Informing about work 
arrangements  

Task schedules available for all profession 
groups  

Must have  

Cutting of 
unnecessary 
notifications  

No notification emails about received 
messages and actions of others in Teams 
channels  

Must have  

Data security  Instructions about data security when 
sharing confidential information  

Must have  

Smooth running of 
patient work  

Consultation directed to the professional that 
has treated the patient before  

Should have  

Time management  More time to use in communication  Should have  

Development ideas for 
patient health record 
systems  

Use of Omaolo-service  Must not 
have  

Staff reachability  Everyone should open teams when at work.  Not included 
in Design 
Criteria 
Canvas  
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The personnel of Tipotie Health Center expressed the need to make changes 

in the clarity of communication and in location of new information. A clear 

agreement was suggested for different channels for daily information 

concerning only that specific day and for important matters that need to be 

known later. Clarity was also wished for presentation of the new information, 

abbreviations were wished to be avoided and the information was asked to be 

presented in a short way that is easy to understand. A memo of weekly 

meetings was suggested to be made. It was also wished that information 

concerning only a small group of employees would be sent directly to the 

employees in question and not the whole personnel. It was also suggested that 

every employee would put effort into using the right channels when writing or 

sharing something in Teams. 

 

Informing about work arrangement was wished to be enhanced by sharing 

more precise information for example about task distribution and room 

changes. Unnecessary notifications and information or same information via 

multiple channels were not wanted. Instructions on data security in digital 

communication concerning confidential information was requested. There 

were also development suggestions for the patient health record systems and 

wishes for not to be using all of them. Any changes in patient record systems 

cannot be included in this thesis.  

 

There were requests for more time to be used in communication to decrease 

strain. More time for communication is meant to be organized by decreasing 

the number of interruptions and distractions, which helps to keep the focus on 

the task going on and also by making information easier to find which saves 

time from searching for the needed piece of information.   

 

There were some suggestions that concerned the smooth running of patient 

work when there is a need to communicate with another professional. It was 

suggested that if there is paper mail concerning a patient, a reservation should 

be booked on the professional’s work schedule in the patient record system 

for reading and working on it. Consultations were wished to be appointed to a 

professional that has previously been treating the patient. A Teams channel 
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for consulting a physiotherapist was a feature that was already in use and the 

use was requested to be continued. These suggestions were all in use already 

and were also included in the plan for suitable parts considering the scope and 

limitations of the thesis.  

5.1.2 The ideas left outside the Design Criteria Canvas 

Some of the sticky notes that were not chosen in the Design Criteria Canvas 

were not ideas but problems that needed a solution. This information was 

taken into consideration with the development plan for digital communication 

because the service design process is an iterative process and new 

information is welcome during all the steps of the process. There were several 

wishes for better reachability of the personnel but none of them were included 

in the ones that were used in the Design Criteria Canvas exercise. It was 

suggested that everyone would have Teams open on their computer and be 

available to reach when working. The speed of instant messaging was found 

a good feature in Teams.  

 

There was a wish for improvement in work arrangement informing that 

reminders about monthly meetings were marked in bolder letters in the task 

schedule list used by nurses. As clarity of communication and information 

location, clear categories were wished in Teams to store information about 

different matters. Files were suggested to be labeled logically. There was also 

a wish that only important matter would be informed via Teams and others via 

email. The task scheduled of doctors were also wished to be continued to send 

via email to everyone. It was suggested that more features of Teams would be 

put into use and that there should be less messages sent in general. It was 

suggested that there would be no notifications on the conversations going on 

in Teams meeting that the user is not participating. These unnecessary 

notifications can be removed in settings. 

 

Many of the ideas concerned the smooth running of patient work. More time to 

use for digital patient contacts was asked for and it was thought that this would 
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decrease work strain. Unlike in the Design Criteria Canvas, there was a sticky 

note that included a wish that there would be another way to consult a 

physiotherapist than a conversation channel in Teams. It seemed that these 

consultations were perceived straining since they're not usually pointed to 

anyone specific and therefore it is not certain that the request is answered 

soon.   

 

Data security was also brought up. It was wished that the software in use for 

consultation would be secured that the users didn't have to worry about data 

safety when dealing with confidential patient data. There was also a wish for 

better notification of internal messages of the patient health record system. 

Searching for specific information was perceived difficult since there was not 

enough time to clean up the inbox in email. This was related to time 

management. 

5.2 The development plan for digital communication practices 

Since Teams and Outlook were already in frequent use in Tipotie Health 

Center it was natural to use the same software in the development plan for 

digital communication. Teams offers a diversity of features for messaging, 

sharing, and storing files and working together on documents. It can also be 

used to organize meetings and make notes of the meetings in real time. Email 

is an agreed official channel for sharing information in the organization, 

therefore Outlook would also have to be included in the plan. Organizational 

agreements set limitations for choosing between Teams and Outlook in some 

cases. For example, Outlook is needed to communicate digitally outside the 

organization and with some units in patient and employment matters. Also, 

information is in most cases shared from management to units via email. 

Reservations of meeting rooms are agreed to be done in Outlook calendar as 

well. There are organizational instructions that every health center has their 

own team in Teams, and it is advised that which professionals from other units 

should have access there for consulting, for example physiotherapists and 

primary care psychiatric nurses and psychologists.  
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Teams was chosen as a foundation of the communication plan. Outlook would 

supplement. Teams offers many functions in one software avoiding the need 

to switch between programs. Teams is a good platform for online teamwork 

and keeping files up to date without sending new versions. This reduces the 

number of interruptions and helps with storing information. The plan includes 

tips on how to use Teams and Outlook in a way that it is not as straining for 

the user or others. Teams is made a secure platform in the organization for 

sharing confidential information in instant messaging between two individuals. 

Confidential information can also be shared in channel conversation area if all 

the members of the channel are working in the organization, but the 

confidential material needs to be removed from the conversation as soon as it 

is no longer needed to prevent future members from getting access to 

information that is not meant for them. Emails in Outlook are also secured 

inside the organization, but not to other email addresses, so it is not 

recommended to use email at all to contacting patients.  

 

Other tips for using Teams are that it is beneficial to adjust sound and pop-up 

notifications in settings of every channel according to what feels suitable for 

the user. Some people get more distracted than others and the number of 

received messages and notifications varies depending on the number of teams 

the user is included in. Email notifications about received Teams messages 

and activities can be switched off in settings too. It is possible to transmit files 

in Teams conversations, this can be faster and easier to notice than if sent in 

Outlook.  

 

Outlook is not a good way to have a conversation between two or more 

participants, because there is a new email for every post and the conversation 

can be difficult to follow and it causes the inbox to fill up unnecessarily. Better 

way is to start a group conversation in Teams. It can be beneficial to create 

folders in Outlook to store emails that need to be saved for later. That way they 

are easier to find when needed. Always move the opened emails to the right 

folder after reading. Remove the email if it's not needed later. Instead of 

sending documents via email, it is good to consider if the document could be 
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saved in Teams or if it could be published in a conversation area in a post. 

Notifications can also be adjusted in Outlook settings.  

 

The first step in the plan was to introduce when to use Teams and when to use 

Outlook. Teams is used for instant messaging between two employees and 

rapid information sharing with the personnel. It is also used for sharing, storing, 

and editing documents, such as work instructions, forms, and contact 

information lists. Online meetings and consultations related to the operating 

model take place in Teams as instructed by the management.  

 

Outlook is used to send invitations to online meetings because it’s the way to 

make reservations of meeting rooms and auditorium in the organization. 

Outlook is a primary contact channel to many associate services, such as 

interpreter booking service, logistics, wages office and technical support. 

Outlook is the way to contact professionals and partners outside the 

organization, since it is not possible via Teams due to organization set 

limitations. Outlook is a good way to share information between employees 

when it concerns, for example a certain event or there is a document that one 

or a few persons need to keep saved for later.  

 

Universal instructions for Teams to ease cognitive ergonomics are listed 

separately. Before writing the following things should be considered: Who the 

post is meant to – privately for one person or for everyone. If for everyone, the 

right channel should be chosen carefully. Is the chosen way the best way to 

take care of the matter or is there an alternative solution, for example face to 

face with the other employee or should the matter be discussed in a meeting. 

The language used should be understandable and used abbreviations 

shouldn't inconvenience the readability and understanding. There's always the 

possibility of interrupting someone else's important task, therefore it is best to 

write the whole matter into one message before sending to avoid many 

notifications in a row. It is good to use search function if the same matter has 

been addressed before, the answer might be found without asking a question 

and interrupting others. Double answers to questions should be avoided when 

not necessary. Like instructed in the unit, it is good to use ISBAR-model in 
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consultations also in Teams to make it easier to follow the patient matter. All 

these instructions aim to decrease distraction and interruptions caused by 

notifications of new messages.  

 

When quiet working time is needed, it's possible to change status into "busy" 

or "do not disturb" and add a status message if needed. With the status "busy", 

others can see you are busy and understand that you might not have a chance 

to answer but notifications will still appear of new activity. This status appears 

automatically when a meeting is joined or scheduled. With status "do not 

disturb" the notifications won't appear if this setting is not changed.  

 

Since there were wishes in the workshop that everyone would have Teams 

open on their computer, it is mentioned in the communication plan instructions 

that Teams can be added to the list of applications that start when logging in 

the computer, but due to organizational settings this must be done by every 

user themselves separately in every computer they use.  

 

The rest of the development plan for digital communication is presented in a 

table where used teams, channels included in them, and exceptions in visibility 

to different employees are listed (Appendix 2). It is also explained what kind of 

tabs are used in the channels and for what purpose. There are also instructions 

of use for every tab. The purpose is to decrease information overload by 

making needed information easier to find and also easier to think where 

something should be posted to be seen by the right people at the right time. 

 

The main team is named Tipotien terveysasema (Tipotie Health Center) and it 

includes channels: general, news, planning of work, physiotherapy 

consultations, mental health consultations, nurses, doctors, and chat corner.  

General channel includes tabs files and calendar. A tab posts was first 

accidentally left out of the plan, but it was later added because the posts tab 

exists automatically in every channel and there is a use for the conversation 

area in this channel. Posts is for conversation and informing about the current 

day or urgent matters and for questions for advice. It is meant for conversations 

that do not need to be read the next day or later. Files can be used for storing 
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and sharing contact information lists, work instructions and other files that need 

to be available and kept up to date. There is also a folder for memos of staff 

meetings. Weekly meetings and other events of the unit that are good to know 

can be marked in the channel calendar. Examples of these can be monthly 

staff meetings, alarm system testing moments, days of well-being at work or 

potluck parties in the break room.  

 

For new instructions, changes, or other matters that everyone needs to know 

there is an own channel called news. It means that after holidays or other 

absence from work this is where the new information is easily found in one 

place. Only the posts tab is used and if there is a document that needs to be 

stored, it is stored in the general channel files. 

 

Planning of work is a channel for sharing task schedules and other information 

about work arrangements for everyone to see.  In the files there is a folder for 

planning turns for holidays and documents about turns for different tasks such 

as procedure days or skin check-up clinics. Information about medical student 

practice days can be stored here. Any announcement related to these plans 

can be made in the posts on this channel. Third tab is a wiki where nurses can 

make autonomous shift planning by booking evening shifts.  

 

There are two channels meant only for consultations. One between 

physiotherapist and health center staff and the other between the psychiatric 

nurses and psychologist and the health center staff. The consultations take 

place in the posts as instructed by the management.  

 

There are their own channels for nurses and doctors respectively. These are 

for instructions, documents and other matters that concern only the certain 

professional group. These are separated from the general channel to prevent 

unnecessary notifications to employees about matters that don't concern them. 

Files and posts can be used according to need.  

 

The last channel on this team is a chat corner. This channel is meant for other 

types of conversations, announcement, and questions that are not directly 
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related to work duties. This can be used to plan, for example Christmas parties 

or days of well-being at work. Notifications can be turned off and these posts 

can be read when there is a suitable moment. 

 

The development plan for digital communication also includes two other 

teams. One is a shared team for nurses of Tipotie Health Center and another 

health center in Western Tampere. The team has mainly one task and it is to 

plan the work shifts in emergency reception that are the responsibility of the 

two health centers together. There is a wiki tab with dates and nurses can book 

shifts according to their own wish.  

 

There are time periods for example in the summer, when smaller health 

centers in Tampere are closed and the employees working are moved to 

bigger health centers during that time. It is common that Lielahti Health Center 

is closed at summer for a few weeks and the care is centered in Tipotie Health 

Center. The third team in this plan is for situations like that for the two health 

center employees to have a common communication platform. Employees of 

both health centers are members of the team. There is a possibility for daily 

conversations in the posts area. Memos of weekly meetings are written in 

meeting notes. Task schedules, holiday lists and lists of rooms and contact 

information of the employees can be shared in files. It’s good to have a 

separate team for this since the work activity is very different from normal and 

the information about these weeks is easier to find and keep updated when it 

is separated from the normal folders of the two work units. 

5.3 Employee feedback of the development plan for digital communication 

practices 

As mentioned earlier, no feedback was received from the middle management 

and designer team.  Two answers were received from the personnel of Tipotie 

Health Center when asked for feedback on the communication plan. The 

results were divided into four types: feedback related to the made solutions in 

the plan, usability of the plan, coverage of the plan and feedback related to 
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implementation. The usability of the plan was said to be clear, simple, and easy 

to understand. The coverage was satisfactory.  

 

There were a few comments about the made solutions. Teams in main part 

was liked because of the real-time communication. However, the plan wasn't 

perceived to be able to cut information overload enough, it was though that 

there was a lot of messages in Teams and a lot of emails. The amount of new 

information is not dependent on the ways that it is forwarded to others, yet 

when following the instructions of the plan the information could feel less 

straining since it’s up to individuals that what kind of notifications they receive 

and when they are in a good situation to read them. Also, when finding the 

right piece of information when needed, there is no stress about remembering 

everything when it is first read, the information doesn’t need to be forwarded 

through many channels, and there is no need to ask others about it causing 

interruptions or distractions that way. 

 

The rest of the feedback was about implementation. It was wished that the 

plan would be introduced to all the personnel, and it could be given to new 

employees first thing they start. There was also a wish to teach the personnel 

to use Teams better, since it seems that not everyone knows how to, for 

example adjust settings. Implementation wasn't a part of this thesis, but this 

feedback was a recognition that the thesis topic and the process in the unit 

was found important and useful.  

6 DISCUSSION 

The purpose of the thesis was to provide information about perceived causes 

of cognitive stress and to create a plan for improving digital communication 

practices to decrease cognitive load, which was achieved. The aim of the 

thesis was that these suggested changes would cut interruptions, distractions, 

and information overload if implemented. The given feedback for the plan for 
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digital communication reinsured that information overflow and the number of 

messages are perceived straining and mitigation is desired. Information 

overload would decrease by creating folders and channels where information 

can be found easier and in a simple way. Unnecessary information would be 

cut down by moving conversation about daily level matters into their own place 

when it's possible not to use time reading them when it's not necessary or not 

a good time to do so. Distractions could be decreased by adjusting the 

notification settings. Adjusting the settings and status can help to reduce visual 

disturbances, which according to Huotilainen & Saarikivi (2018, pp. 25–27) 

cause distraction especially when working in task that require long periods of 

concentration. This is useful also since according to Kirsh (2000, pp. 27–29) 

information overload can also derive from getting interrupted too often.  

 

Another way to decrease distractions is for the employees to learn to find 

information efficiently and how to use search functionality in Teams and 

Outlook instead of asking everyone in hope for a quick answer. This can relieve 

cognitive straining that according to Kirsh (2000, pp. 27–29) can be caused by 

effort and stress about the time spent in searching for information. It takes time 

to return to the ongoing task after each interruption, therefore decreased 

number of interruptions and distractions would lead to more efficient use of 

working hours. Thus, there would be more time to use in the patient care duties 

which could decrease straining. 

 

According to Kirsh (2000, pp. 27–29) control of knowledge inventory can be 

difficult and cause cognitive overload. When the information is stored in Teams 

instead of sending an email or sharing in a conversation, the decision about 

inventory is already made and there is no need for the other employees to put 

their effort into thinking where to store the information or whether storing is 

even necessary. They have access to the information when it is needed. 

 

The aim of the thesis was also to increase the knowledge of the employees of 

their own role in managing the cognitive straining by including the employees 

to the development process. Huotilainen & Saarikivi (2018, pp. 120–121) state 

that it is beneficial to discuss the culture of interruptions and less stressful ways 
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to work within the organization, therefore including the personnel to the 

ideation of communication practices was a suitable way to try to reach a good 

result. A conclusion of the feedback could be made that at least someone in 

the working community had understood the role of the employees in managing 

cognitive straining and thought it was important for current and future 

employees to know and understand it as well. It was wanted that the 

instructions of the plan were gone through with the employees and be given to 

all new employees as well. 

 

Service design as a method worked well. Including the personnel to the 

development brought understanding of the problem and good ideas to the 

product. (Elmansy, 2021; Innanen, 2018) The reliability of a service design 

thesis can be evaluated by discussing the planning and conducting of the 

process, negotiations and cooperation with the collaboration organization and 

the results of the process (Vilkka, 2021, pp. 188–189). The service design 

process was conducted according to the thesis plan that was approved by the 

organization. The schedule was delayed a few weeks because more time was 

given for the employees to comment and supplement the ideas of the 

workshop and for answering the feedback questionnaire than originally 

planned which delayed other steps. Cooperation with the organization went in 

a good spirit. The meetings with the employees required to proceed with the 

process were arranged at the workplace and participation was made possible 

for the employees by the organization.  

 

The workshop was arranged during the operating hours of Tipotie Health 

Center, therefore only part of the employees could participate. The number of 

participants was enough to have ideas running and enough data was gathered 

for the designing of the development plan. Additional comments could be 

added to the wall after the workshop which gave the chance for participation 

for everyone that was willing to do so.  

 

Some tool could have been used in the introduction sessions before the 

workshop to gain more structured information about the perceived causes of 

cognitive load. This could have required more time since now there was only 



32 

10-15 minutes to use. A questionnaire could have been an option as well. In 

the workshop, the goal setting according to the thesis aims could have been 

made clearer to the participants in the workshop. It was mentioned in the 

beginning that the purpose is to cut interruptions, distractions, and information 

overload but it was not reminded again when the instructions to the exercises 

were given, the participants were only instructed to think about how the 

straining could be decreased. By reminding about the three ways of 

decreasing the stress there could have been more ideas related to this, but it 

could have also ended up in cutting down the creativity and range of ideas if 

the participants would have started to think too much about their answers. It is 

a part of service design process that all the ideas are welcome and new 

viewpoints can emerge during the process (Vilkka, 2021, pp. 36–38) and every 

piece of information is valuable as it increases understanding of the customer 

and new important needs for development might occur.  

 

More thought could have been given to the visualization of the plan. A table is 

a familiar way for presenting things which makes it easy to read and 

understand but there could also have been pictures, that could help 

understand and remember the content better. A flowchart was also considered 

as an option but after making sketches of it and since it is not a very common 

way of presenting actions and instructions in the organizations, a more familiar 

way was chosen. 

 

There was few feedback received about the development plan for 

communication practices. It was presumed that it would be difficult to get 

feedback and ways of collecting feedback was therefore considered carefully. 

It can be contemplated if a paper questionnaire, for example, would have been 

a preferable way for the employees to use and lead to more answers. The 

answers could also have been different if the questions were set in different 

form, for example if they relied more on the aims of the communication 

development plan. The questions in the feedback questionnaire were easy to 

answer, but it might have been possible to get more detailed suggestions for 

development of the communication plan with more specific questions, like what 

in the plan do you find especially helpful to reduce interruptions, distractions, 
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and information overload or what in the plan should be developed further to 

reduce interruptions, distractions, and information overload. There is a 

possibility that this would have led to even fewer answers because it narrows 

the questions down. This would have also made the questions more difficult, 

since it requires more innovative thinking and possibly more knowledge about 

how the software works, what is possible, and how the suggested practices 

effect on the perceived disadvantage of interruptions, distractions, and 

information overload. Then again, analyzing the answers would have been 

more reliable with specific questions. It might have been possible to test which 

questions feel better for a test person, however the simple version was chosen 

without testing, because it was assumable, that the busy personnel would have 

little interest to answer if questions at first sight seem complicated or too long. 

Interviews could have been an informative way of collecting feedback as well, 

but it would have taken quite a lot of time from work duties, and answering 

wanted to be anonymous to ensure integrity in answers since the author also 

works in the unit. 

 

Timing for asking feedback from the management, designer team and M365-

tutor was poor since it took place in the end of the year when most of them 

were facing new duties due to changing roles when switching to the new 

organization of wellbeing services county. Then again later wouldn’t have been 

current anymore. 

 

Ethical issues were considered while making of the thesis. For the thesis a 

contract was made with the Tipotie Health Center representative and a 

permission to conduct research was applied from the City of Tampere. 

Voluntariness was made clear to the participants of the workshop and 

anonymity was ensured by not collecting any names or any other personal 

details except the professions of the participants. The results were presented 

in the unit according to plan. 
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7 CONCLUSIONS 

There is a demand for this kind of instructions and a need for a structure in 

storing information and a playbook in using Teams. Implementation though is 

not a simple and quick process, it needs guidance, repetition and the 

management and peers showing an example (Miettinen, 2020). It shouldn't be 

assumed that everyone who already uses a software really knows how to use 

it well. 

 

Everyone experiences stress differently and therefore it is difficult to make 

universal instructions that suit everyone and every situation. Learning new 

ways or having too many rules for communication might be strenuous for 

someone too. This needs to be considered when implementing new practices 

if the aim is to decrease straining. 

 

Many of the ideas in the development plan for digital communication practices 

ended up in use after the change of organization due to social and health care 

reform. A plan and resources would be needed for better implementation, as 

the implementation would require learning new skills and adaptation to new 

practices. Implementation is not a matter of just reading an instruction manual 

or having a single training lesson (Miettinen, 2020) but it would need teaching, 

practice, repetition, follow up and example from the management. There were 

some ideas in the workshop that were good and usable ideas but not in the 

scope of the thesis, like ideas concerning patient health records use or other 

than digital communication practices. Some of these have been taken into 

discussion in the staff meetings after the presentation of the development plan 

for digital communication. 

 

Future interests could be editing the development plan to match the available 

software functions and the security instructions of the new wellbeing services 

county and organizing a proper implementation. It could be then studied if any 

effect on perceived cognitive straining is achieved. The development plan for 

communication practices could also be used as a model for other health 
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centers or there could be a guide to internal digital communications for new 

employees. 
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APPENDIX 2: DEVELOPMENT PLAN FOR DIGITAL 
COMMUNICATION PRACTICES 
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