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Abstract: Introduction: Stress at work is a factor that has repercussions on both a personal and
health level, as well as on productivity at work. Objective: To establish if the wearables are devices
capable of determining the level of labor stress of working people in a research center.
Methodology: This pilot study followed up different variables during 6 months on 11 participants
of a research center. In the study, wearables Xiaomi MiB and 3 were used, which recorded and
continuously monitored the physical activity and sleep of the participants. On the other hand,
different specific evaluation tests were used to measure work stress, quality of life and sleep quality.
Results: The data obtained from the tests and the wearables show that men feel slightly more
stressed and sleep worse than women; however, men spend more time sitting and walking than
women. Conclusions: It is considered important to replicate the study in larger and more
heterogeneous cohorts.
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1. Introduction

Work stress is a phenomenon that has been gaining in importance in the recent years. It is
defined as “a harmful reaction that people have to cope with the pressures and undue demands
placed on them at work” [1]. It has a high impact and repercussions on personal and health levels, as
well as on productivity at work [2]. When the occupational stress situation maintenances and
increases gradually over time, it could be Burnout [3]. This syndrome is defined as “a prolonged
response to chronic emotional and interpersonal stressors at work, and is integrated by the
dimensions of burnout, cynicism and inefficiency” [3]. The Burnout has a negative influence in the
employment and employees’ psychological welfare [4].

Some researches on the stress detection reported to the need for improvements the measurement
of daily stressors and in the design of studies with the aim of knowing the influence that the different
stress process have in the quality of life [5]. So, in this direction, wearable devices as phones, activity
trackers, or sensors could become the main tools for the continuous and real-time monitoring of
different parameters in order to contribute to health processes and make a relevant contribution to
research [6]. In addition, these technological devices can measure physical activity and sleep quality
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to relate to possible patterns of behavior when exposed to significant stress situations. Some studies,
such as Liao et al. (2005), Mozos et al. (2016) and Han et al. (2017), monitored stress in real time
through combination of sensors systems to detect stressful situations [7].

This study provides to a new form to capture stress signals by using a smart wristband.
Therefore, the aim of this research was to stablish if these wearables are devices capable of
determining the level of occupational stress of workers in a research center in Galicia.

2. Methods

2.1. Study Design

This pilot study was conducted in a research center during 6 months. It included 11 participants
based on the inclusion criteria. The inclusion of participants, who were working in an administrative
management department from a research center, is highlighted. Prior to participation, informed
consent was obtained from all research volunteers. The study protocol was approved by the
Autonomic Research Ethics of A Coruna-Ferrol (2019/249).

2.2. Measures

2.2.1. Assessment Tools

All tools were self-administrated, coded and managed through Consortium Research Electronic
Data Capture (REDCAP) software. The tools were designed, configured and assigned to each of
participants via REDCAP. Moreover, the researchers followed up on questionnaires that were filled
in by the participants during the study.

The sociodemographic questionnaire was self-administrated at the start of the study. Perceived
Stress Scale v10, Pittsburgh Sleep Quality Index scale, EuroQol-5D-5L scale were covered at the start
and the end of the research.

Weekly questionnaire was composed by 7 questions about stress, work engagement and
frustration; 3 questions were daily self-administrated and 4 questions were weekly self-administrated.

2.2.2. Wearables Devices

The participants wore Xiaomi Mi Band 3 during 6 months. The activity, sleep and heart rate data
were extracted by automatic data acquisition system of TALIONIS group, which was located in the
work environment of participants.

3. Results

A total of 11 workers participated in this study, who were mostly women (63.63%). There were
no significant differences between start and final measurements of participants.

The measures associated with health-related quality of life show that some participants reported
to slight and moderate problems in the dimensions “pain/discomfort” (n = 2) and anxiety/depression
(n =3), specifically at the beginning of the study. In both evaluations, the average score of perceived
health status were high (Eir = 84.56 (+8.13); Er = 88.38 (+9.91)). PSS-10 results show that the men (Total
score = 11.25) exhibited higher levels of stress than women (Total score = 9.71). This is opposed to
weekly questionnaire, which shows that women (total score for women = 15.57; total score for man =
14.56) had higher level of stress.

Averages scores of PSQI show that participants had slight difficulties to fall asleep and low sleep
quality (Er=4.89 (+2.62); Er = 4.38 (+1.85)). By contrast, wearables reported that participants attained
optimal sleep habits. Data from wearables Xiaomi Mi Band 3 show that men were sitting (7.35 h) and
walking (2.22 h) more time than women (6.34 h; 1.64 h). However, the women slept for more time
(8.15 h) than men (7.90 h).
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4. Discussion and Conclusions

The aim of this proposal was to establish whether these wearables are devices capable of
determining the level of occupational stress of workers. Furthermore, it was determined that the level
of occupational stress and quality of life of a group of working people. EQ 5D-5L data show that there
were no statically differences associated to sex; this matter is supported by other studies [8]. In
general, the participants presented high levels of perceived health status. Men reported more stress
than women; in contrast, scientific evidence has reported that the female sex had the highest levels
of stress because social, psychological and biological consequences [9]. On the other hand, men
showed fewer sleep hours than women; this aspect differs from others studies whose data indicated
that women had more sleep problems than men [10]. In conclusion, it is necessary to develop studies
with larger sample and with other working environments.
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