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Abstract   

 
Purpose 
To assess to what extent a change in self-regulation capabilities can explain weight loss after 
four and 12 months of self-tracking physical activity and weight. 
 
Methods 
The study was part of the Lifelines Cohort Study in Northern Netherlands. Healthy adult 
volunteers (N=95) received a digital weight scale and an activity tracker. 
Personal characteristics as well as the intention to change weight and physical activity were 
measured at T0 (baseline). Self-regulation capabilities (goal orientation, self-direction, 
decision making, and impulse control) and body weight were measured at T0, T1 (after four 
months), and T2 (after 12 months). Pearson correlation, univariate, and multivariate linear 
regression analysis were used to examine the relationship between BMI and (change in) self-
regulation capabilities.  
 
Results 
At T0, all four dimensions of self-regulation were negatively related to BMI (p<.01). At T1, 
weight significantly declined (-2.0 kg/-0.64 kg/m2, p<.001). At T2, weight still declined 
compared to T0 (-1.8 kg/-0.57 kg/m2, p<.01). At T1, intention to lose weight, self-weighing 
frequency, and an increase in goal orientation explained weight loss. At T2, an increase in 
decision making explained weight loss.   
 
Conclusion 
Incremental self-regulation capabilities explain weight loss after engaging in self-tracking of 
physical activity and weight.  
 
 
  

 

 

Introduction  

 

Overweight and physical inactivity are known risk factors for a number of chronic diseases 
such as diabetes, cardiovascular disease, and cancer.1 Self-quantification of health has been 
suggested as a possible way to create awareness about individual health and to stimulate 
optimization of different health behaviors and health outcomes.2,3 Self-tracking of physical 
activity and weight are two ways of self-quantification that have been previously studied. 
Several studies determined an increase of physical activity as a result of self-tracking of 
physical activity in different populations both with and without additional intervention 
components.4,5 In addition, frequent self-weighing has been found to be an effective 
stimulation to lose weight.6–9 

However, although self-tracking of physical activity and weight are considered as 
promising intervention strategies, they may not help every person to acquire a more active 
lifestyle or to lose weight. A complete picture about which individual does or does not 
achieve lifestyle changes and weight loss as a result of using self-tracking technology and the 
psychological factors that may play a role in weight outcomes by using it is currently lacking.9 
Therefore, there is a need for research aimed at identifying the psychological working 
mechanism of this technology.  

There are several theoretical models that may be used to understand self-tracking of 
behavior including the Social Cognitive Theory, Temporal Self-regulation Theory, Feedback 
Theory, and Control Theory.10–15 According to the Control Theory, people regulate their 
behavior by discrepancy reducing feedback loops. This is done by a reference value (i.e., an 
individual’s goal or a standard), an input function (i.e., an error detector), a comparator, and 
an output function (i.e., cognitive and behavioral processes).15 The Control Theory argues 
that awareness of a person’s own behavior is the first step towards being able to make 
behavioral changes. Subsequently, this behavioral change leads to a new feedback loop in 
which progress towards ones’ goal can be seen which enhances learning and motivation. 
This theory can be effectively applied for self-tracking of health (behavior) whereby a self-
tracking device serves as the error detector between one’s current state and the desired 
state. Also, the other afore-mentioned theories emphasize goal-setting, self-monitoring, and 
feedback as being important principles for health behavior change. Therefore, these 
principles are also employed as a basis for Behavior Change Techniques (BCT’s)16,17 that are 
being increasingly incorporated within consumer self-tracking technology.18,19 We propose 
that these behavior change techniques within consumer self-tracking devices can impact a 
person’s self-regulation capabilities and subsequently explain weight loss. Figure 1 illustrates 
this proposed working mechanism on weight loss induced by self-tracking technology based 
on the principles of Control Theory. 
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Figure 1.  
Proposed working mechanism of self-tracking of health based on the Control Theory. The health goal serves as 
a reference value, while the self-tracking device functions as the error detector. The self-tracking individual is 
the comparator. Both the possible increment of self-regulation and health outcomes functions as output.  

 

Self-regulation of behavior is defined as an individual’s ability to establish, 
implement, and monitor goals in order to successfully regulate their own behavior.10,13,20 
This encompasses both behavioral, cognitive, and emotional processes.10 According to 
Gavora et al, self-regulation can be divided into four different dimensions; goal orientation 
(the degree to which an individual attempts to fulfill personal goals, e.g., by plan making), 
self-direction (the degree in which one can formulate learning goals and learns from 
previous experiences), decision-making (the ability to make decisions and find multiple ways 
to achieve goals), and impulse control (the ability for an individual to manage short-term 
interferences with goals). These dimensions are considered as being different but not fully 
autonomous processes for self-regulation. The different processes may occur simultaneously 
or at different moments,21,22 and provide the ability to distinguish which specific process of 
self-regulation is most important in particular situations or for types of behavior. Therefore, 
these different dimensions will be used in this study.  

In summary, the body of knowledge regarding the effects of self-quantification of 
health is increasing. However, the mechanism behind the effect is still unclear. In this study, 
we will provide participants with two devices for self-quantification of physical activity and 
weight. The primary aim of this study is to assess to what extent a change in self-regulation 
capabilities can explain weight loss after four and 12 months of self-tracking physical activity 
and weight. Additionally, we aim to examine if weight loss is different for people who did or 
did not record self-reported lifestyle changes. 

 

 

 

Methods 

 
Design 
A 12-month prospective intervention study was conducted within the Lifelines Cohort Study. 
Eligible participants were provided with an activity tracker and a digital weight scale. 
Participants completed a digital questionnaire at the beginning of the study (T0), after four 
months (T1), and after 12 months (T2). 

 
Sample 
Participants were recruited within the Lifelines Cohort Study in the Netherlands. Lifelines is a 
multi-disciplinary prospective population-based cohort study examining in a unique three-
generation design the health and health-related behaviors of 167,729 persons living in the 
North of The Netherlands. It employs a broad range of investigative procedures in assessing 
the biomedical, socio-demographic, behavioral, physical and psychological factors which 
contribute to the health and disease of the general population, with a special focus on multi-
morbidity and complex genetics. Inclusion criteria of the participants were: ≥ 25 years and 
access to a smartphone with internet (IOS or Android). Participants were excluded if they 
were already in the possession of an activity monitor or smart weight scale or were not able 
to engage in self-tracking of physical activity, sleep, or weight due to physical, social, 
cognitive, and/or mental problems. Participants came to the research office of Lifelines to 
pick up their devices and an explanatory guide on how to install them. Informed consent was 
obtained from all of the participants. Ethical approval was granted within the Lifelines 
program by the University Medical Center Groningen (METc 2007/152) based on the 
declaration of Helsinki of Ethical Principles for Medical Research Involving Human Subjects. 

 

Self-tracking devices 
The Nokia Pulse, (Nokia, Nozay, France, previously Withings, Issy les Moulineaux, France) 
measured physical activity and sleep. The Nokia WS-30 (Nokia, Nozay, France, previously 
Withings, Issy les Moulineaux, France), measured weight and body mass index (BMI). The 
devices were connected with a smartphone application (Nokia Health Mate) which 
graphically showed the individual’s personal health data retrieved from the devices over 
time and provided automatically generated personalized feedback messages concerning 
progression towards the self-selected goals of the participants. Also, social features such as 
the possibility to connect with friends existed in this app. If the participants lost or broke 
their activity tracker or when technical problems with the Pulse occurred, the Pulse was 
replaced during the first six months of the study. Thereafter, no replacement was possible 
due to a restricted availability of the Pulse activity tracker.  
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Figure 2. 
Flow of participants through the study  

 

Measures 
Weight and weighing frequency were measured with the Nokia WS-30 weight scale. Weight 
change between T0-T1, T1-T2, and T0-T2 was calculated from the weight self-measurements 
that the participants conducted at these time points. Weighing frequency was calculated 
from baseline to T1 and from baseline to T2. Subsequently, during those periods, the 
number of measurements were categorized in a low frequency (self-weighing less than once 
per week), a moderate frequency (self-weighing once or several times per week), and a high 
frequency (self-weighing minimally six days per week, i.e., daily self-weighing).8 All of the 
data (weight and weighing frequency) were retrieved from Nokia Health by Lifelines and 
anonymously made available for data analyses.  
Personal characteristics (age, gender, education, and height) were assessed in a digital 
questionnaire at baseline. BMI was assessed using the height and the weight during the first 
measurement (T0), at T1, and at T2.  
Intention to change weight and intention to change physical activity was measured using two 
1-item questionnaires. The participant could indicate 1) the intention to gain 
weight/increase activity, 2) no intention to change, or 3) the intention to lose 
weight/decrease activity.  

 

 

The four dimensions of self-regulation were measured with the self-regulation 
questionnaire.20 This questionnaire was slightly modified to increase specificity for self-
regulation of health behavior (physical activity, sleep, nutrition, and body weight). For 
example, for ‘decision making’, an item included: ‘normally, I am able to find several ways 
when I want to change something in my health behavior’, whereby ‘health’ was added to the 
original item. The average of the scores on the different subscales: goal orientation (5 
items), self-direction (7 items) decision-making (7 items), and impulse control (8 items) were 
calculated according to the grouping of Gavora et al.21 Cronbach’s alpha was calculated with 
all items belonging to one subscale. These included .69 (when item 31 was deleted), .74, .66, 
and .83, respectively.  
Experienced effects of using the devices were assessed in a self-composed evaluation 
questionnaire at T1 and at T2. Participants completed questions about whether they had 
increased their physical activity behavior or changed their eating pattern as a result of using 
the devices. Answers could be indicated on a 5-point Likert scale. Subsequently, scores were 
clustered into three categories for each of the two behaviors; ‘made changes’ (yes, a lot or 
yes, some), ‘unknown’ (I don’t know) and ‘no changes’ (no, I don’t think so or no, no 
changes). For the analyses, scores were clustered into ‘made changes in both physical 
activity and eating pattern, made changes in either physical activity or eating pattern’ and 
‘made no changes’.  
 

Analyses 
All of the variables were evaluated by using descriptive statistics. Then, the relationship 
between each of the four dimensions of self-regulation capacity (goal-orientation, self-
direction, decision making and impulse control) and BMI at baseline was assessed by using 
Pearson correlation analysis. BMI change between T0 and T1, T1-T2, and between T0 and T2 
were assessed by paired samples t-tests. Thereafter, for the time periods when a significant 
BMI change was found, it was assessed whether this change was related to an increase of 
the four separate dimensions of self-regulation by using univariate linear regression analysis. 
Hereby, it was also examined whether there were any significant interaction effects for the 
relationship between the increments of each of the four dimensions of self-regulation and 
weight loss, by baseline weight class (BMI ≥25 vs. <25). Thereafter, predictors for BMI 
changes between T0 and T1 and between T0-T2 were analyzed by assessing personal 
characteristics (i.e., age, gender, education, BMI), intention to change weight, intention to 
change physical activity, self-weighing frequency, and changes in self-regulation capabilities 
in a multivariate linear regression analysis. Significant predictors were analyzed by using the 
‘backward’ method.  
In addition, to assess our second aim, univariate ANOVA tests were conducted to determine 
whether weight loss differed among people with differential self-reported changes in 
physical activity and eating patterns as a result of using the devices. All of the analyses were 
conducted by using SPSS, version 22, 2010, IBM-SPSS Inc.  
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Results 

 
At baseline, 81 eligible participants filled out the questionnaire and installed both devices. 
One participant was excluded from the analyses due to her pregnancy during the study 
period. At T1 (four months), 74 participants had completed the questionnaire and, at T2 (12 
months), 59 participants had done so. Together with the number of people who were still 
measuring their weight at T1 and T2, i.e., had at least one weight measurement at T1/T2 or 
within a range of two months from T1/T2, this resulted in a study group of N=80 at baseline, 
N=73 at T1, and N=46 at T2 in the combined analyses of weight and questionnaire data. 
Figure 2 describes the flow of participants through the study. The mean age (SD) at baseline 
was 48.4 (6.7) years; mean body weight was 78.5 (14.9) kg; and mean BMI 25.9 (3.6) kg/m2. 

 
Association between BMI and self-regulation capabilities at baseline 
At baseline, significant negative Pearson correlations were found between BMI and the 
different dimensions of the self-regulation questionnaire (r between -.32 and -.43, p<.01). 
Table 1 presents the correlation coefficients of the four dimensions of self-regulation.  

 

Table 1.  
Correlations between BMI and self-regulation at T0 (N=80). 

 BMI at T0 

Self-regulation at T0 
     Goal orientation 
     Self-direction 
     Decision making 
     Impulse control 

 
-.32** 
-.43** 
-.41** 
-.39** 

** p<.01  

 
BMI changes at the different time points 
Paired samples t-tests revealed a significant decline in weight and BMI at T1 and T2. Mean 
BMI (SD) decreased from 25.9 (3.6) at T0 to 25.2 (3.6) at T1 (Mean difference -0.64 (0.92) 
kg/m2, CI [ -.43; -.85], p<.001). At T2, mean BMI was 25.3 (3.5) (mean difference -0.57 (1.2) 
kg/m2, CI [-0.26; -0.88], p<.01). No significant BMI changes occurred between T1 and T2 
(mean difference 0.017 ± 0.98, p=.892). Mean weight (SD) decreased from 78.5 kg (14.9) at 
T0 to 76.4 kg (14.6) at T1 and 77.1 kg (14.2) at T2 (mean difference -2.0 (2.8) kg at T1, and -
1.8 (3.7) kg at T2).  
 
Univariate relations between change in self-regulation and BMI change 
Table 2 shows the univariate relations between the changes in the four different self-
regulation scales and the BMI change between baseline and T1 and baseline and T2. An 

 

 

increase in goal orientation was significantly related to a decrease in BMI at T1. An increase 
in decision-making was significantly related to a decrease in BMI at T2. A significant 
interaction effect was found for BMI class (i.e., BMI <25 vs. ≥25) on the relation between the 
increment of self-direction capability and weight loss: for participants with a BMI ≥25, an 
increase in self-direction was significantly related to weight loss (β= -0.93, p<.01) whereas no 
significant relationship was found for individuals with a BMI<25 (p=.456, Table 2).  
 

Table 2.  
Univariate regression coefficients of change scores in the different self-regulation  
dimensions on BMI change at T1 and T2.  

 

 

 

 

 
 

 

 

 

 

 

 

Multivariate explaining factors for BMI change at T1 and T2  
Table 3 depicts the significant predictors for the short- and long-term change in BMI from 
the multivariate linear regression analysis. Self-weighing frequency, intention to lose weight, 
and an increase in goal-orientation remained significant in the final model for BMI change at 
T1 (F(4,68) = 4.5, R2 = .21, p<.01). At T2, the only variable that explained the variance in BMI 
change was the increase in decision making between T0 and T2 (F(1,44) = 32.9, R2 = .43, 
p<.001).  

 

  

BMI change between T0-T1 (N=73) 
 
Change score of specific 
dimension:   

β SE p-value 

Goal-orientation -0.45 0.22 .049 
Self-direction     
   BMI < 25 
   BMI > 25 

 0.25 
-0.93 

0.36 
0.32 

.494 

.006 
Decision making -0.55 0.30 .071 
Impulse control -0.22 0.22 .321 
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Results 

 
At baseline, 81 eligible participants filled out the questionnaire and installed both devices. 
One participant was excluded from the analyses due to her pregnancy during the study 
period. At T1 (four months), 74 participants had completed the questionnaire and, at T2 (12 
months), 59 participants had done so. Together with the number of people who were still 
measuring their weight at T1 and T2, i.e., had at least one weight measurement at T1/T2 or 
within a range of two months from T1/T2, this resulted in a study group of N=80 at baseline, 
N=73 at T1, and N=46 at T2 in the combined analyses of weight and questionnaire data. 
Figure 2 describes the flow of participants through the study. The mean age (SD) at baseline 
was 48.4 (6.7) years; mean body weight was 78.5 (14.9) kg; and mean BMI 25.9 (3.6) kg/m2. 

 
Association between BMI and self-regulation capabilities at baseline 
At baseline, significant negative Pearson correlations were found between BMI and the 
different dimensions of the self-regulation questionnaire (r between -.32 and -.43, p<.01). 
Table 1 presents the correlation coefficients of the four dimensions of self-regulation.  

 

Table 1.  
Correlations between BMI and self-regulation at T0 (N=80). 

 BMI at T0 

Self-regulation at T0 
     Goal orientation 
     Self-direction 
     Decision making 
     Impulse control 

 
-.32** 
-.43** 
-.41** 
-.39** 

** p<.01  

 
BMI changes at the different time points 
Paired samples t-tests revealed a significant decline in weight and BMI at T1 and T2. Mean 
BMI (SD) decreased from 25.9 (3.6) at T0 to 25.2 (3.6) at T1 (Mean difference -0.64 (0.92) 
kg/m2, CI [ -.43; -.85], p<.001). At T2, mean BMI was 25.3 (3.5) (mean difference -0.57 (1.2) 
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T0 to 76.4 kg (14.6) at T1 and 77.1 kg (14.2) at T2 (mean difference -2.0 (2.8) kg at T1, and -
1.8 (3.7) kg at T2).  
 
Univariate relations between change in self-regulation and BMI change 
Table 2 shows the univariate relations between the changes in the four different self-
regulation scales and the BMI change between baseline and T1 and baseline and T2. An 

 

 

increase in goal orientation was significantly related to a decrease in BMI at T1. An increase 
in decision-making was significantly related to a decrease in BMI at T2. A significant 
interaction effect was found for BMI class (i.e., BMI <25 vs. ≥25) on the relation between the 
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increase in self-direction was significantly related to weight loss (β= -0.93, p<.01) whereas no 
significant relationship was found for individuals with a BMI<25 (p=.456, Table 2).  
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Multivariate explaining factors for BMI change at T1 and T2  
Table 3 depicts the significant predictors for the short- and long-term change in BMI from 
the multivariate linear regression analysis. Self-weighing frequency, intention to lose weight, 
and an increase in goal-orientation remained significant in the final model for BMI change at 
T1 (F(4,68) = 4.5, R2 = .21, p<.01). At T2, the only variable that explained the variance in BMI 
change was the increase in decision making between T0 and T2 (F(1,44) = 32.9, R2 = .43, 
p<.001).  
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Table 3.   
Significant multivariate explaining factors for BMI change at T1 and at T2. 

 β SE p-value 
BMI change at T1 (N=73)    
Intercept .37 .31 .233 
Change goal orientation -.53 .22 .017 
Weighing frequency 
   Daily 
   Weekly 
   Less than weekly (ref) 

 
-1.02 
-.76 

 
.33 
.28 

 
.003 
.008 

Intention weight loss at T0 
   Want to lose weight 
   Want to stay the same (ref) 

 
-.48 

 
.22 

 
.034 

BMI change at T2 (N=46) 
 

  

Intercept -.57 .13 <.001 
Change decision making -2.61 .46 <.001 

 

Relationship of self-indicated changes in behavior and BMI change 
At T1, 61% of the study group indicated that they changed their physical activity pattern and 
41% indicated that they modified their food intake as a result of using the devices. When 
combined, 38% of the study population had changed both physical activity and food intake. 
When this group was compared to those who indicated that they only altered one of the two 
behaviors or to those who indicated that they had not changed any of the behaviors, a 
significant difference was found in BMI change on the univariate ANOVA test (F(2,70) = 6.8, 
p<.01). Table 4 shows the BMI changes of the different groups. At T2, 45% of the study 
population (63% of participants who completed the questionnaire) indicated that they 
changed their physical activity behavior and 33% (46% of participants who completed the 
questionnaire) changed their food intake. When combined, 23% indicated that they changed 
both behaviors at T2. No significant difference was found at T2 between those groups in BMI 
change (F(2,43) = 1.76, p =.185) (Table 4).  

 

Table 4.  
BMI changes in people with different self-indicated changes in physical activity and food intake  
behavior at T1 (N=73) and T2 (N=46).  

 Changed both 
physical 
activity and 
food intake 
 

Changed either 
physical activity or 
food intake 

Did not change 
either physical 
activity or food 
intake 

p-value 

BMI change at T1  -1.10 ± 1.04  
(N=30) 

-0.45 ± 0.83  
(N=22) 

-0.25 ± 0.60  
(N=21) 

.002 

BMI change at T2 -0.94 ± 1.3  
(N=18) 

-0.50 ± 0.92  
(N=15) 

-0.21 ± 0.90  
(N=13) 

.184 
 

 

 

Discussion 

 
This study aimed to describe the relation between BMI and (change in) self-regulation after 
four and 12 months of self-tracking physical activity and weight. After four months of self-
tracking, body weight and BMI significantly decreased. The reduced weight was maintained 
up to 12 months, but no additional weight loss occurred between four to 12 months, 
indicating that most weight loss occurs within the first months after beginning with self-
tracking physical activity and weight. We determined that different processes of self-
regulation, i.e., goal orientation and self-direction in a sub group of people with overweight, 
were related to weight loss after four months whereas an increase in decision making was 
related to weight loss after 12 months. In addition, we found that six out of ten people 
indicated that they increased their physical activity, and four out of ten indicated that they 
modified their eating pattern as a result of using the devices. These self-indicated changes 
were reflected in objectively measured weight loss.  

 In our study, self-regulation of health behavior was the main variable of interest. We 
distinguished between goal orientation, self-direction, decision making, and impulse control 
as dimensions of self-regulation. These dimensions of self-regulation were all negatively 
related to BMI at baseline, thus, people with a higher self-regulation for health behavior 
have a lower BMI from the start. This confirms that different self-regulation processes for 
health behavior are related with BMI. Notably, the decrease of BMI was related to an 
increase in goal-orientation after four months and related to an increase in decision making 
after 12 months of self-tracking. This may imply that these self-regulation processes play a 
different role at short term and long term. Goal-orientation and decision making reflect both 
self-regulatory goal striving processes.10 Goal-orientation comprises the planning and actual 
implementation of health goals. Decision making reflects the ability to make decisions and to 
find multiple ways to achieve goals. This is important for dealing with setbacks in the process 
of doing so. Thus, our results suggest that an increase in planning and implementation of 
health goals contribute to short term weight loss (four months). An increase in the ability to 
find multiple ways to achieve goals may be more important for a successful long term weight 
loss (12 months). Alternatively, it may also be possible that different people have decreased 
their weight at long term compared to short term and that this explains the two different 
dimensions explaining weight loss at short term or long term.  

Our results are in line with and extend the results of other studies concerning weight 
loss and self-regulation.23,24 Klieman et al (2017) found that an increase in overall self-
regulation for weight loss (without distinction in sub capabilities) mediated the effect of a 
brief weight loss intervention on weight loss after three months. In line with our short term 
results about goal orientation, they also found that the participants who logged their weight 
and behavior more often and made more plans for behavior change showed a greater 
weight loss.23 McKee et al found in their qualitative research that people who successfully 
maintained weight loss differed in self-regulation capabilities compared to people who were 
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Table 3.   
Significant multivariate explaining factors for BMI change at T1 and at T2. 
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   Daily 
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.003 
.008 

Intention weight loss at T0 
   Want to lose weight 
   Want to stay the same (ref) 

 
-.48 

 
.22 

 
.034 

BMI change at T2 (N=46) 
 

  

Intercept -.57 .13 <.001 
Change decision making -2.61 .46 <.001 

 

Relationship of self-indicated changes in behavior and BMI change 
At T1, 61% of the study group indicated that they changed their physical activity pattern and 
41% indicated that they modified their food intake as a result of using the devices. When 
combined, 38% of the study population had changed both physical activity and food intake. 
When this group was compared to those who indicated that they only altered one of the two 
behaviors or to those who indicated that they had not changed any of the behaviors, a 
significant difference was found in BMI change on the univariate ANOVA test (F(2,70) = 6.8, 
p<.01). Table 4 shows the BMI changes of the different groups. At T2, 45% of the study 
population (63% of participants who completed the questionnaire) indicated that they 
changed their physical activity behavior and 33% (46% of participants who completed the 
questionnaire) changed their food intake. When combined, 23% indicated that they changed 
both behaviors at T2. No significant difference was found at T2 between those groups in BMI 
change (F(2,43) = 1.76, p =.185) (Table 4).  

 

Table 4.  
BMI changes in people with different self-indicated changes in physical activity and food intake  
behavior at T1 (N=73) and T2 (N=46).  

 Changed both 
physical 
activity and 
food intake 
 

Changed either 
physical activity or 
food intake 

Did not change 
either physical 
activity or food 
intake 

p-value 

BMI change at T1  -1.10 ± 1.04  
(N=30) 

-0.45 ± 0.83  
(N=22) 

-0.25 ± 0.60  
(N=21) 

.002 

BMI change at T2 -0.94 ± 1.3  
(N=18) 

-0.50 ± 0.92  
(N=15) 

-0.21 ± 0.90  
(N=13) 

.184 
 

 

 

Discussion 

 
This study aimed to describe the relation between BMI and (change in) self-regulation after 
four and 12 months of self-tracking physical activity and weight. After four months of self-
tracking, body weight and BMI significantly decreased. The reduced weight was maintained 
up to 12 months, but no additional weight loss occurred between four to 12 months, 
indicating that most weight loss occurs within the first months after beginning with self-
tracking physical activity and weight. We determined that different processes of self-
regulation, i.e., goal orientation and self-direction in a sub group of people with overweight, 
were related to weight loss after four months whereas an increase in decision making was 
related to weight loss after 12 months. In addition, we found that six out of ten people 
indicated that they increased their physical activity, and four out of ten indicated that they 
modified their eating pattern as a result of using the devices. These self-indicated changes 
were reflected in objectively measured weight loss.  

 In our study, self-regulation of health behavior was the main variable of interest. We 
distinguished between goal orientation, self-direction, decision making, and impulse control 
as dimensions of self-regulation. These dimensions of self-regulation were all negatively 
related to BMI at baseline, thus, people with a higher self-regulation for health behavior 
have a lower BMI from the start. This confirms that different self-regulation processes for 
health behavior are related with BMI. Notably, the decrease of BMI was related to an 
increase in goal-orientation after four months and related to an increase in decision making 
after 12 months of self-tracking. This may imply that these self-regulation processes play a 
different role at short term and long term. Goal-orientation and decision making reflect both 
self-regulatory goal striving processes.10 Goal-orientation comprises the planning and actual 
implementation of health goals. Decision making reflects the ability to make decisions and to 
find multiple ways to achieve goals. This is important for dealing with setbacks in the process 
of doing so. Thus, our results suggest that an increase in planning and implementation of 
health goals contribute to short term weight loss (four months). An increase in the ability to 
find multiple ways to achieve goals may be more important for a successful long term weight 
loss (12 months). Alternatively, it may also be possible that different people have decreased 
their weight at long term compared to short term and that this explains the two different 
dimensions explaining weight loss at short term or long term.  

Our results are in line with and extend the results of other studies concerning weight 
loss and self-regulation.23,24 Klieman et al (2017) found that an increase in overall self-
regulation for weight loss (without distinction in sub capabilities) mediated the effect of a 
brief weight loss intervention on weight loss after three months. In line with our short term 
results about goal orientation, they also found that the participants who logged their weight 
and behavior more often and made more plans for behavior change showed a greater 
weight loss.23 McKee et al found in their qualitative research that people who successfully 
maintained weight loss differed in self-regulation capabilities compared to people who were 
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not successful. People who maintained weight loss were better able to set realistic goals, 
construct a plan or certain routine for their diet, and monitor their progress.24 These skills 
also correspond to our goal orientation subscale and to the use of the self-tracking devices. 
As these devices afford the opportunity for people to set goals, offer tips and tricks for 
weight loss, enable people to monitor progress, and provide feedback, these device 
functions or BCTs probably helped a subgroup of our study population to increase their goal 
orientation and thereby explain weight loss. To our knowledge, no studies thus far have 
reported about specific decision-making capabilities in relation with self-tracking and (long-
term) weight loss. As we ascertained a substantial explained variance (46%) by increment of 
decision making on weight loss, this may indicate a need for future research on this topic.  

Another dimension of self-regulation, i.e., change in self-direction, did not explain 
weight loss in our multivariate analysis. However, we found that an increase in self-direction 
was univariate significantly related to weight loss for people with overweight whereas this 
relationship was not found in people with a healthy weight. Thus, an increment in one’s self-
direction capability, i.e., learning about own mistakes, leads to weight loss only for people 
with overweight. This may be an important finding since learning about one’s own behavior 
and how to improve it is a crucial process for accomplishing successful behavior change.10,25 
People with overweight may have had a higher level of motivation or a higher need to learn 
from previous behavior which may well explain this differential effect on weight loss. Further 
research is needed on this specific dimension and how to further increase learning by using 
self-tracking devices, preferably in a population of people with solely overweight. From our 
results it was also remarkable that a change in impulse-control did not contribute to weight 
loss. This is in line with recent developments in self-control research. Milyavskaya et al 
(2015) showed that the reason that people with a higher level of self-control show more 
successful outcomes on a variety of measurements - including weight loss – is not because of 
having a greater ability to resist temptations. Instead, these people experience fewer 
obstacles and distractions for their goals because they have a higher autonomous motivation 
for their goals (i.e., they have so-called ‘want to’ goals, instead of ‘have to’ goals). This leads 
to a better routine for accomplishing their goals without increasing effort.26 This may well 
explain why a change in impulse-control (our measurement for self-control in this study) was 
not related to weight loss. The importance of autonomous motivation was also highlighted 
in the study of Schüz et al who determined that the relationship between intention to 
perform a behavior and the planning of the behavior was moderated by the strength of the 
underlying health motive relative to other motives in life.27  

Our finding that more frequent self-weighing is related to a greater weight loss is 
similar to the findings of other studies about this topic.6–9 An explanation for the impact of 
frequency of self-weighing may be that an individual who daily or weekly self-weighs 
receives feedback on a regular basis and is, therefore, able to detect relationships with one’s 
recent behavior and weight. Also, an individual can readily observe lapses and react on them 
immediately. This explanation is in line with the Feedback Theory and BCTs about providing 

 

 

feedback on performance that state that feedback can enhance motivation.16,25 Another 
explanation may be that people who weigh themselves more frequently already had a 
greater motivation for weight loss at baseline.  

Our study has a number of strengths and limitations. This is one of the first studies 
that elaborated on the role of self-regulation on BMI change when using self-tracking 
technology. We confirmed previous findings that regular self-weighing is associated with 
weight loss. In addition, we extended the literature by exploring four different dimensions of 
self-regulation and their impact on weight loss. We also validated self-indicated lifestyle 
changes by comparing them with objective weight changes. A limitation of the study is that 
our longer-term results may be affected by the relatively low number of participants (N=46) 
that could be included in the analyses. Another limitation could be the fact that our 
participants were recruited from within a pre-existing cohort study which may have 
introduced a certain selection bias through the selection of subjects with an above average 
health awareness. Therefore, the generalizability of our results may be limited. A final 
limitation is the omission of assessing self-efficacy for losing weight which may also have 
been an explaining factor for weight loss. 

In conclusion, self-regulation capabilities and changes in these capabilities play an 
important role in weight and weight loss when using health self-quantification technology. 
Self-tracking of physical activity and weight results in a modest weight loss after four months 
which is maintained after twelve months. Whether different dimensions of self-regulation 
are differently related to weight loss at short term and long term need to be confirmed in 
future studies.   

 

SO WHAT? Implications for Health Promotion Practitioners and Researchers 
The results of this study can be translated into different health promotion and research practices. To 
achieve weight loss, attempts should be made to stimulate people to weigh themselves weekly or 
daily. In addition, strategies should be provided to optimize autonomous motivation and self-
regulation capabilities. For instance, different behavior change techniques can be deployed to 
achieve an increase in goal orientation and decision-making capabilities, such as goal setting of 
behavior, goal setting of outcomes, and action planning (e.g., providing a format whereby the user 
can construct a plan of how to accomplish a certain goal using different methods). To enhance the 
‘self-direction’ capability of self-regulation, feedback from a device or health practitioner should 
emphasize learning. The feedback should allow the individual to gain knowledge and obtain personal 
meaning from the information they receive. Ideally, the feedback allows the individual to learn how 
the desired behavior is related to positive outcomes such as weight loss, but also to personal 
perceptions such as feeling fit or learning that one can still be active on a rainy day. A direction for 
follow-up research may be to explore effective ways to further enhance self-regulation when using 
self-tracking technology and to assess the impact of different types of self-regulation stimuli on 
weight loss. Such research would enhance the understanding of the relationship of self-regulation 
and weight loss. 
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