
Gesellschaft für Arbeitswissenschaft e.V., Dortmund (Hrsg.), Frühjahrskongress 2017 in Brugg: 
Soziotechnische Gestaltung des digitalen Wandels – kreativ, innovativ, sinnhaft  –  Beitrag A.3.4 

 

 

1 

A Diary-Study on Work-Related Smartphone Use  
and Employees’ Well-Being: 

The Moderating Role of Basic Need Satisfaction 
 

Lilian GOMBERT, Wladislaw RIVKIN, Klaus-Helmut SCHMIDT 

 
Leibniz-Institut für Arbeitsforschung an der TU Dortmund 

Ardeystraße 67, D- 44139 Dortmund 
 

Abstract: Smartphones provide employees with an instant access to 
work-related information outside of the office. The current study 
investigates the day-level effects of work-related smartphone use in the 
evening on indicators of psychological well-being. Moreover, we examine 
the role of basic need satisfaction at work as a potential buffering 
moderator. A diary study covering ten working days (N = 74) was 
conducted. Results indicate that day-specific work-related smartphone use 
has a negative effect on psychological well-being. Yet, the satisfaction of 
basic psychological needs at work (autonomy, competence and 
relatedness) can buffer these effects.  
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1.  Theoretical Background 
 
Technological innovations continually blur the traditional spatial and temporal 

boundaries of work. In particular smartphones provide employees with an instant 
access to work-related information outside of the office. They include functions to 
manage the calendar, make phone calls, browse the internet and to receive and 
answer e-mails anytime, anywhere. Despite some benefits, e.g. a higher productivity 
(Gajendran & Harrison 2007), work-related smartphone use after official working 
hours might also carry costs. Many organizations have increasing expectations about 
employees’ availability, and employees might feel forced to respond immediately to 
work-related messages, even at home (Bergman & Gardiner 2007). In line with this, 
previous studies have revealed that technology use is one of the main causes for 
work-home interference (e.g. Derks & Bakker 2014).  

The current study aims to shed light on further potential costs of work-related 
smartphone use by examining its effects on employees’ well-being at day-level.  
Drawing on the limited strength model of self-control (Muraven & Baumeister 2000), 
we suggest that smartphone use, as a means for staying online and checking for new 
messages, consumes and depletes employees’ limited regulatory resources. 
Moreover, the prolonged work-related effort associated with smartphone use 
prevents employees from getting sufficient rest and recovering depleted resources. 
Thus, we propose that smartphone use has an adverse impact on employees’ well-
being. 

A second aim of the study is to investigate whether basic need satisfaction as a 
personal resource can buffer these adverse effects. Our proposition draws on the 
self-determination theory (SDT) (Deci & Ryan 1985; Ryan & Deci 2000), which states 
that the satisfaction of basic psychological needs at work (autonomy, competence, 
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and relatedness) facilitates autonomous (in contrast to controlled) regulation or 
intrinsic motivation, which in turn fosters well-being. We suggest that employees with 
high levels of basic need satisfaction are more intrinsically motivated and exert 
autonomous regulation while using their smartphones for work. As a result, 
regulatory resources are less depleted and can be restored instead. The adverse 
relationship between work-related smartphone use and well-being consequently is 
expected to be weaker for employees with high levels of basic need satisfaction. 
 
 
2.  Method 

 
To test our hypotheses, we conducted a diary study in Germany. Our data were 

collected via online-surveys. In advance of the day-specific measurements, the 
participants responded to a general questionnaire that assessed biographical 
variables and basic need satisfaction. Afterwards, participants received emails two 
times per day over 10 consecutive work days including instructions and links to the 
day-specific questionnaires. The morning survey, which was sent at 7 AM every day, 
measured work-related smartphone use in the evening before. This procedure was 
due to the fact that we wanted to avoid a questionnaire at bedtime. The evening 
survey, which was sent to participants at 7 PM each evening, assessed the outcome 
variables (ego depletion, and need for recovery).  

Overall, 74 participants were included in our study. Participants were 58 % female 
and 42 % male. The mean age was M = 34.86 years (SD = 13.88) with a range from 
19 to 68 years. Most participants worked in full time (73%) and the average of work 
experience was 14 years (SD = 14.92). 

Work-related smartphone use was measured with the smartphone use scale 
developed by Derks and Bakker (2014). The scale consists of four items, which are 
rated on a 5-point scale ranging from 1 = not at all to 5 = a great deal.  We assessed 
basic need satisfaction with nine items from a scale developed by Van der Broeck et 
al. (2010). Day-specific ego-depletion was measured using five items related to the 
participant’s current experiences with resource depletion. The scale was developed 
and validated by Bertrams et al. (2011). To measure day-specific need for recovery, 
we used five items from Van Veldhoven and Broerson’s (2003) scale. 

 
 

3.  Results 
 

As the day-level data (Level 1: work-related smartphone use, ego depletion, need 
for recovery) from our diary study were nested within the person-level data (Level 2: 
basic need satisfaction, age), we used multi-level analyses with the software MLWin 
(Rasbash et al. 2012) to test our hypotheses. To reduce the risk of confounding 
effects, day-level variables (Level 1) were centered on their person-mean. Person-
level variables (Level 2) variables were centered on their grand mean. As the control 
variables age and gender exhibited significant influence on our outcome variables, 
they were included in the further analyses. 

Table 1 shows the results of the multi-level analyses. As indicated by Models 2, 
after controlling for age and gender, work-related smartphone use was related to ego 
depletion and need for recovery with signs corresponding to our expectations (ego 
depletion:γ = .08; need for recovery:γ = .08; ps < .10). 
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Hypothesis 2 predicted that basic need satisfaction moderates (buffers) the 
adverse effects of smartphone use on day-specific indicators of well-being. As 
demonstrated in Models 3 (Cf. Table 1), the day-level interaction effects of 
smartphone use and basic need satisfaction on well-being were significant (ego-
depletion: γ= -.22, p < .05; need for recovery: γ = -.22, p < .05).  

Figure 1 shows the interaction plots, indicating that basic need satisfaction can 
buffer the day-specific adverse relations between smartphone use and well-being. In 
particular, on days when smartphone use in the evening is high, only employees 
whose basic needs are not satisfied in their job experience impairments of well-
being, whereas there is no effect for employees with high levels of basic need 
satisfaction. 
 
Table 1: Multilevel estimates for predicting ego-depletion and need for recovery 

 Ego Depletion 

 Null model Model 1 Model 2 Model 3 

Parameter γ SE γ SE γ SE γ SE 

Intercept 1.89** (0.07)  2.38** (0.17)   2.45** (0.17)  2.45** (0.17) 
Age   -0.02** (0.00)  -0.02** (0.00) -0.02** (0.00) 
Gender   -0.35** (0.11)  -0.40** (0.11) -0.40** (0.11) 
Smartphone use (SU)       0.08+ (0.04)  0.09* (0.04) 
Basic need satisfaction (BNS)      -0.28* (0.11) -0.28** (0.12) 
SU x BNS       -0.23* (0.11) 

 

 Need for Recovery 

 Null model Model 1 Model 2 Model 3 

Parameter γ SE γ SE γ SE γ SE 

Intercept 1.83** (0.05)  2.21** (0.16)   2.28** (0.15)  2.28** (0.15) 
Age   -0.01 (0.00)   0.00 (0.00)  0.00 (0.00) 
Gender   -0.27* (0.11)  -0.32** (0.10) -0.32** (0.10) 
Smartphone use (SU)       0.08+ (0.04)  0.09* (0.04) 
Basic need satisfaction (BNS)      -0.32** (0.11) -0.32** (0.11) 
SU x BNS       -0.22* (0.10) 

Note: Gender, age, and basic need satisfaction are person-level (Level 2) variables; smartphone use 
is a day -level (Level 1) variable. 
+p < .10. *p < .05. **p < .01.  

 
 

 
 
 

 
 
 
 
 
 
 
 

 

Figure 1: Interaction effect of work-related smartphone use and basic need satisfaction on ego 
depletion and need for recovery 
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4.  Discussion 
 

In line with our expectations, work-related smartphone use had a negative effect 
on well-being at day-level as indicated by higher levels of ego depletion and need for 
recovery. This finding suggests that smartphone use might deplete limited regulatory 
resources and prevent its recovery, which in turn impairs well-being.  

Furthermore, results demonstrated that the negative relationship between 
smartphone use and indicators of psychological well-being is weaker when people 
report a high satisfaction of their basic psychological needs at work. This is in line 
with arguments that technology use is sometimes experienced as an opportunity 
instead of a hassle (Ohly & Latour 2014). Based on Self-Determination Theory, we 
expected and found that employees with high levels of basic need satisfaction are 
more intrinsically motivated while using their smartphones and might experience 
positive emotions while continuing their work in the evening. In contrast, for people 
who do not find their basic psychological needs satisfied in their job, work-related 
smartphone use is more stressful. 

Our results suggest different practical interventions to foster employees’ well-
being. From an individual’s point of view, employees should refrain from too intensive 
smartphone use in the evening. Instead, they should engage in behaviors that 
replenish depleted resources (e.g. psychological detachment, relaxation, sufficient 
sleep). From an organizational point of view, guidelines on the use of technologies 
for work after official working hours could be established to prevent impairments of 
employees’ well-being. Moreover, organizations should try to foster employees’ basic 
need satisfaction, for example through leadership. 

In sum, our study suggests that work-related smartphone use is not detrimental for 
all employees but that this effect depends on the experience of autonomy, 
competence and relatedness at work.  

 
 

5.  References 
 
Bergman A, Gardiner J (2007). Employee availability for work and family: three Swedish case studies. 

Employee Relations 29:400-414. 
Bertrams A, Unger A, & Dickhäuser O (2011) Momentan verfügbare Selbstkontrollkraft – Vorstellung 

eines Messinstruments und erste Befunde aus pädagogisch-psychologischen Kontexten. 
[Momentarily available self-control strength – introduction of a measure and first findings from 
educational-psychological contexts]. Zeitschrift für Pädagogische Psychologie 25:185-196.  

Deci E L, Ryan R M (1985). The general causality orientations scale: Self-determination in personality. 
Journal of research in personality 19:109-134. 

Derks D, Bakker A (2014). Smartphone use, work–home interference, and burnout: A diary study on 
the role of recovery. Applied Psychology: An international review 63:411-440. 

Gajendran R S, Harrison D A (2007). The good, the bad, and the unknown about telecommuting: 
meta-analysis of psychological mediators and individual consequences. Journal of Applied 
Psychology 92:1524-1541. 

Muraven M, Baumeister R F (2000) Self-regulation and depletion of limited resources: Does self-
control resemble a muscle? Psychological Bulletin 126:247-259.  

Ohly S, Latour A (2014). Work-Related Smartphone Use and Well-Being in the Evening. Journal of 
Personnel Psychology 13:174-183. 

Rasbash J, Steele F, Browne WJ, Goldstein, H (2014) A User's Guide to MLwiN. 2012. URL: 
http://www. bristol. ac. uk/cmm/software/mlwin/download/2-26/manual-web. pdf [accessed 2014-
03-04][WebCite Cache]. 

Ryan R M, Deci E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social 
development, and well-being. American psychologist 55:68-78. 



Gesellschaft für Arbeitswissenschaft e.V., Dortmund (Hrsg.), Frühjahrskongress 2017 in Brugg: 
Soziotechnische Gestaltung des digitalen Wandels – kreativ, innovativ, sinnhaft  –  Beitrag A.3.4 

 

 

5 

van den Broeck A, Vansteenkiste M, De Witte H, Soenens B, Lens W (2010). Capturing autonomy, 
competence, and relatedness at work: Construction and initial validation of the Work-related Basic 
Need Satisfaction scale. Journal of Occupational & Organizational Psychology 83:981-1002.  

Van Veldhoven M J P M, Broersen S (2003). Measurement quality and validity of the “need for 
recovery scale”. Occupational and Environmental Medicine 60: i3-i9. 

 

 



 Gesellschaft für 
 Arbeitswissenschaft e.V. 
 

 Soziotechnische Gestaltung 
 des digitalen Wandels – 
 kreativ, innovativ, sinnhaft 
 
 63. Kongress der 
 Gesellschaft für Arbeitswissenschaft 
 
 FHNW Brugg-Windisch, Schweiz 
 
 15. – 17. Februar 2017 

 

 

 Press 
 

 

Bericht zum 63. Arbeitswissenschaftlichen Kongress vom 15. – 17. Februar 2017 

FHNW Brugg-Windisch, Schweiz 

Herausgegeben von der Gesellschaft für Arbeitswissenschaft e.V. 
Dortmund: GfA-Press, 2017 
ISBN 978-3-936804-22-5 

NE: Gesellschaft für Arbeitswissenschaft: Jahresdokumentation 

Als Manuskript zusammengestellt. Diese Jahresdokumentation ist nur in der Geschäftsstelle erhältlich. 

Alle Rechte vorbehalten. 

© GfA-Press, Dortmund 
Schriftleitung: Matthias Jäger 
im Auftrag der Gesellschaft für Arbeitswissenschaft e.V. 

Ohne ausdrückliche Genehmigung der Gesellschaft für Arbeitswissenschaft e.V. ist es nicht gestattet, 
den Kongressband oder Teile daraus in irgendeiner Form (durch Fotokopie, Mikrofilm oder ein 
anderes Verfahren) zu vervielfältigen. 

USB-Print: Dr. Philipp Baumann, Olten 

Screen design und Umsetzung 
© 2017 fröse multimedia, Frank Fröse 
office@internetkundenservice.de · www.internetkundenservice.de 

mailto:office@internetkundenservice.de
http://www.internetkundenservice.de/

