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Abstract. High levels of stress at work, great responsibilities, hazards and lack of balance 6 
between tasks and deadlines are common in the daily lives of many construction workers. 7 
E-health applications can help manage stress. Accordingly, an App is being designed to 8 
enable construction workers to 1) detect the onset of stress quite early, 2) track their stress 9 
status, 3) empower persons to cope with stressful and/or demanding situations in an 10 
adaptive way, 4) improve and streamline the operability of job tasks, and 5) optimise 11 
efficient solutions for the construction industry. The development of this innovative app, 12 
known as Streblo, is part of a wider research that is studying stress management in the 13 
construction industry. Streblo’s blueprint will match personality traits with coping 14 
strategies in real- life situations. Its inputs are being generated from a field study that has 15 
commenced, where 23 structured interviews have been used to collect data from 16 
construction workers on their 1) personality and 2) behaviours while experiencing stress. 17 
Results of the data collection and analysis are being used to develop Streblo (an App) with 18 
IT experts. The paper reports the detail development and performance of Streblo’s 19 
prototype. Ultimately, users will be able to engage Streblo on electronic devices (mobile 20 
phones, tablets, and computers) through both text and image-based communication, obtain 21 
real-time solutions and feedbacks on their stress status. Streblo will enhance and support 22 
attitude and behavioural changes in people who suffer from stress symptoms in the 23 
construction industry. 24 
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1 Introduction 26 

The UK Health and Safety Executive (HSE) has defined work related stress as the adverse 27 
reaction people have to excessive pressure or other types of demand placed on them. Due to the 28 
risky and often problematic environments of construction projects, time management and other 29 
crisis-ridden working issues, the construction industry has long been known to be stressful 30 
(Bowen et al., 2014; Chan et al., 2018). Stress arises when there is an incongruity between a 31 
worker’s estimated capability and resources and actual context to cope with his or her activity 32 
(Leung, Liang and Yu, 2016; Haydam and Smallwood, 2016). Stress in the construction 33 
industry has been tightly linked to arduous activities, scarce support of relationships, difficult 34 
climates, uncomfortable physical environments, work overload, lack of autonomy and 35 
conflicting roles. Stress can impact negatively on an individual’s psychological health and 36 
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performance, and can manifest as a simple strain or sense of frustration, low motivation and 37 
lesser productivity (Lingard and Francis 2004; Love et al., 2010; Chan et al., 2012; Bowen et 38 
al., 2014). 39 

In 2006, a pioneering large study conducted by the Chartered Institute of Building (CIOB) 40 
in the UK, showed how stress in the construction industry was extremely linked to inter alia, 41 
interpersonal and cultural/organisational factors i.e. lack of feedback (56.8%), poor 42 
communication (55.7%), inadequate staffing (55%), too much work (64.1%), ambitious 43 
deadlines (59.7%), pressure (59.9%) and conflicting demands (52.2%). On the contrary, site 44 
safety, inadequate equipment and poor physical environment were among the lowest scoring 45 
factors with over 80% of the survey respondents stating that these were not a cause of 46 
occupational stress (Campbell, 2006). 47 

Stress impacts not only on individuals’ physical and emotional status, but also on their job 48 
and general performance in terms of efficiency, outputs, teamwork and collaboration (Leung, 49 
Chan and Cooper, 2014; Enshassi et al., 2018). Stress in Construction has been associated with 50 
a high presence of anxiety and depression, whereby workers spend less time maintaining their 51 
health status, take on less personal responsibility, and invest less energy in their work activities 52 
(Smallwood and Ehrlich, 1997; Derr et al., 2001; Haynes and Love, 2004; Love, Edwards and 53 
Irani, 2010; Enshassi et al., 2018). It is therefore important for players to cope with a 54 
challenging construction industry and be able to deal with stress (Bowen, Govender and 55 
Edwards, 2014; Chan, Leung, and Yuan, 2014). ‘Coping’ is the psychological description of 56 
the ability to deal with stress and it represents the behavioural and cognitive solutions an 57 
individual adopts to manage stress (Lazarus, 1966). Coping behaviours may be adaptive (when 58 
they help people to find efficient solutions to their stress) or maladaptive (when they cause 59 
detrimental effects at the physical and/or emotional levels). 60 

2 E-Self Management Applications 61 

E-self management applications may represent a valid support to managing stress and they can 62 
easily be adapted within the work environment (Wu et al., 2017). An App may contribute to 63 
help the worker to manage his/her activities autonomously and prevent any detrimental 64 
outcomes. E-self management applications can contribute to monitoring the level of stress and 65 
users’ health status through their ability to foster continuous interaction. Particularly, mobile 66 
phone apps have shown promising results in the field of ‘self-management, health conditions 67 
and wellbeing’ (Payne et al., 2015; Whitehead, and Seaton, 2016) with good results in terms of 68 
improved quality of life, reduced need for care and cost efficiency. Different applications have 69 
shown significant improvement in health distress and increased self-efficacy and satisfaction 70 
(Lorig et al., 2001, Bauer et al., 2014). Support for different health conditions is now feasible 71 
through information and communication technology (ICT) e.g. self-management of 72 
appointments and check-up visits to doctors, smartwatches, and virtual trainings, social 73 
networks and discussion forum. There are also apps that can link vital symptoms with personal 74 
health devices and electronic medical record systems (Wang et al., 2014; Årsand et al., 2015). 75 
Apps can be implemented in work settings to transmit the unique needs of workers with a 76 
mental health condition. Individuals can choose different functionalities of apps toward 77 
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managing their particular problems and grade of severity. Many apps permit personalization to 78 
a specific user's needs and goals (Shaw et al., 2014; Jonkman et al., 2016). 79 

The potential usefulness of apps may be superior for some specific mental health conditions, 80 
such as stress. Mobile applications for stress management have been applied in different sectors 81 
(e.g. health) with promising results (e.g. Gaggioli et al., 2014; Engel et al., 2015; Khusid and 82 
Vythilingam, 2016). However, no construction-specific application exists. Hence, the aim of 83 
this paper, based on an underpinning research, is to attempt to describe the design of an 84 
interactive App for construction professionals for coping with stressful events at the workplace. 85 
The overall goal of this tool is to detect: 86 
1. Early signs of stress; that is the mental and physical state resulting when the resources of 87 

the individual are inadequate to cope with the demands and pressures of the situation. 88 
2. Stress consequences that can undermine the achievement of goals, both for individuals and 89 

for organisations; monitor these; and propose innovative solutions to overcome problems 90 
for construction workers. 91 

3. Signs of stress that can be seen in people’s behaviours. Responses to stress may be in the 92 
areas of feelings (e.g. anxiety, depression, irritability, fatigue), behaviour (e.g. being 93 
withdrawn, aggressive, tearful, unmotivated), thinking (e.g. difficulties in concentration 94 
and problem solving) or physical symptoms (e.g. palpitations, nausea, headaches). 95 

3 3 Methods 96 

The development of the Streblo app (prototype) included participatory design (interviews) with 97 
inputs from different construction workers (N = 20) and IT academic staff (N = 3). 98 
The interviewees consisted of 5 operational managers and 15 supervisors while the academic 99 
staff consulted were two informatics engineers and one specialist in the Build Environment. 100 
Brief structured Interviews facilitated the assessment of users’ needs and afforded potential 101 
consumer input into the app's focus and features. Table 1 describes the content of these brief 102 
interviews. 103 

Table 1: Interview guide 104 
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The interview is part of a larger study about stress management in the construction industry 105 
characterised by the collection of both quantitative and qualitative data. The results described 106 
below are inspired from the results of the interviews and form the large qualitative study based 107 
on an ethnography research at 3 Construction sites: this lasted 6 months and involved more than 108 
50 observed participants at work. 109 
A Dephi approach (Delphilike) was applied in which a forecasting method based on the results 110 
of questions is sent to a panel of experts (Benarie, 1988; Nevo and Chan, 2007). The responses 111 
generated during the interviews were transcribed and summarised, manually. 112 

4 Results 113 

The suggestions generated from the analysis led directly to the development of Streblo’s 114 
features and content. For example, some research participants requested tools that they could 115 
use easily at the workplace (e.g. for remembering previously inserted or stored user-data). Some 116 
participants also wanted the app to provide a record of the suggestions received. Employing 117 
this user-centric design procedure was intended to develop an app that would be most relevant 118 
to the users’ needs and provide functionalities that were most attractive to them. Streblo is being 119 
designed to be used either as a stand-alone psychological and self-management tool or to cope 120 
efficiently with stress at the Construction workplace. 121 
Results of the preliminary data collection have permitted the delineation of the main features 122 
of the Streblo app (Table 2). 123 

Table 2. Features of Streblo 124 
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4.1 The Streblo App 125 

Design Principles 126 
The following design inputs and principles generated through the research were applied in 127 
developing the prototype web-based stress management system: 128 
Social connections. New information and knowledge are shared when different workers are 129 
invited to online conversations. Also, people with previous situation of stress, who have 130 
managed to recover from difficult situations in construction job activities, can contribute with 131 
their insights. By this, both strong-tie and weak-tie relationships are made possible. 132 

a. Self-Learning on Stress. Through questions and practical experiences, users can get 133 
help in their learning processes and become more aware and more confident to cope 134 
with them. 135 

b. Wide range of solutions. The system should help the users to enhance their strategies 136 
in order to cope with stress better and positively. This can be through an array of 137 
behaviours, such as advice on how to approach a specific stressful situation, and how 138 
to interpret a particular event and demanding requests. 139 

c. Constant e-Learning. Continuous efforts are needed for people who want to change 140 
maladaptive coping behaviours and patterns of actions. Therefore, it is important that 141 
the system has tools for ongoing help in everyday events at the workplace. 142 

d. Practical A. The inner architecture of the system is learning based on the users and their 143 
experiences.  By identifying good solutions and adaptive behaviours, feedback on what 144 
goes on in the users' lives is available, and the system can be adjusted when necessary. 145 
For example, exercises can be tailored to better fit the needs of the user for a 146 
circumstance. 147 

e. Multimedia Tutorial. E-learning between the user and the system is mediated by using 148 
a tutorial. Breathing exercises can, for example, be easily demonstrated through online 149 
video clips. Likewise, other exercises can be recommended to mitigate stress. 150 
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4.2 Web System Components 151 

The app consists of four major sections: 152 
1. Who are you? This section provides psychological information about personality (e.g. 153 

symptoms, prevalence rates, how stress develops) and various types of behaviours that 154 
are available. It includes information about habitual behaviours, cognition and 155 
emotional patterns. 156 

2. Self-Assessment: This section includes the Streblo COPE Inventory version (a well- 157 
validated, widely used self-report that measures the ways to cope with stress. After 158 
completing the COPE, users are provided with interpretive feedback about the efficacy 159 
of their coping strategies (adaptive, maladaptive strategies or alerting information). 160 
Users can also track their strategies over time by viewing a line graph of past 161 
assessments. Finally, users can schedule future assessments at regular intervals (e.g. 162 
monthly). 163 

3. Manage stress: This section provides solutions to help address stress symptoms and 164 
manage difficulties at the workplace. When a coping behaviour is selected, the user is 165 
invited to check if the coping solution adopted is adaptive or not. If not, the system 166 
offers solutions to the user. Depending on the problem selected, the user is offered a 167 
psychological-based coping tool (e.g. paced breathing, progressive muscle relaxation, 168 
concentration exercises, engage in pleasant events) or an organisational-based coping 169 
tool (e.g. divide your task into subtasks, identify priorities). If users do not like a solution 170 
presented to them, they can choose another option. Table 3 illustrates an example of 171 
adaptive, maladaptive coping behaviour and associated solutions. 172 

4. Find Support: This section allows users to easily reach out to sources of support when 173 
needed, including their GP, NHS mental support and other allied organisations that offer 174 
help for managing stress. Streblo also provides users with a variety of links and phone 175 
numbers to facilitate finding face-to-face interaction with qualified professionals. 176 

5 Discussion and Conclusion 177 

There is a considerable body of existing research regarding mobile interventions for self- 178 
management; however new research is also required to test the effectiveness of these new 179 
instruments in the field, such as in the case of the construction industry. Meanwhile, new studies 180 
are also required to evaluate how such applications can determine a positive change over the 181 
time in managing a health condition in different settings, such as stress at work. In this context, 182 
Streblo represents a prominent and innovative solution for stress management with potential 183 
important impact on personal wellbeing and quality of life. 184 

While previous research in construction management has mainly focused on the effect of 185 
stress and its influence on the performance of an individual and project outcomes, very few 186 
studies have touched on the stress experience (Sutherland and Davidson, 1993, Leung et al., 187 
2008). 188 

The emergence of mobile self-management and wellbeing solutions heralds a new era in 189 
personal management, and it is particularly pioneering in the field of construction management. 190 
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The research described in this paper aimed to assess a prototype innovative app for the 191 
management of the common stressors faced in construction projects. Streblo has been 192 
developed using a robust, bottom-up, qualitative approach that included consultation with as 193 
many stakeholders as appeared to be necessary. The first prototype of the app is based on 194 
documented knowledge to provide a firm foundation for subsequent refinement which will 195 
require inputs from expert stakeholders on fitness-for- purpose. At its future operational level, 196 
Streblo will be tested among different construction workers to measure acceptability and 197 
efficacy prior to its public diffusion. 198 

Table 3: Coping behaviours and solutions in Streblo model 199 

 200 
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 205 
(NB: Adapted from Mancini, 2003) 206 

6 Conclusions and Recommendations 207 

The negative effects of stress at work in terms of emotional disorders and organisational 208 
difficulties have urged the need for new tools and solutions, especially direct-to-user tools such 209 
as mobile applications.  The use of Streblo should orientate the better management of health 210 
and safety issues in Construction. 211 
An important aspect of Streblo is that a user does not just make an assessment to see if they 212 
have a problem with stress in the workplace, but the app also helps them to eliminate or at least 213 
ameliorate the potential impacts of any identified stressor. The potential of Streblo is thus wide 214 
and in line with the actual and current needs of professionals working in the construction 215 
industry. The study underpinning Streblo is investigating how technology has been used to 216 
influence adaptive coping behaviours and synthesize key aspects into a conceptual model for 217 
creating a new mobile application. The conceptual model provides further knowledge of key 218 
aspects to consider when developing persuasive tools that aim to encourage more efficient ways 219 
of coping with stressful events in construction. 220 

So far, published mobile phone applications have shown promising results. In this paper, we 221 
have presented a new prototype of a mobile phone app for stress management associated with 222 
a web-based system. This preliminary work will be followed-up by user- based evaluations to 223 
identify the needs to be addressed in the next iteration of the design. The research reported in 224 
this paper constitutes a significant step towards the understanding and management of 225 
potentially stressful situations and their influence on the efficiency and effectiveness of 226 
construction industry participants. Similarly, there are triple bottom line implications for all 227 
concerned. In particular, those most likely to be exposed to high stressors may expect to at least 228 
receive some serious consideration from their managers and advice for self-help. New data as 229 
well as new hypothesis on coping modalities, consequences and wellness at work are expected 230 
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from this study. These data should give relevant insights for training, education and more work 231 
policies in general. 232 
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