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Abstract: Background: Online behavior-change programs may increase 

physical activity in adolescents, but their effects on subjective health 

and wellbeing are not well known.  

 

Purpose: We investigated the effects of a mobile intervention on life 

satisfaction and self-rated health among young men. 

 

Methods: In this population-based study, 496 men (17.8y, SD 0.6y) 

participated in a 6-month trial. They were randomized into an 

intervention (n=250) and a control group (n=246). Only the intervention 

group had access to a tailored mobile service. Life satisfaction and 

self-rated health were inquired about at baseline and at the end of the 

trial.  

 

Results: Life satisfaction improved in the intervention (p<0.001) and 

control group (p=0.01). Life satisfaction was most likely to improve 

among men with low baseline satisfaction (OR 13.8; 95% CI 3.7 - 51.8) and 

mood-related exercise motive (2.5 (1.1 - 5.6)). There were no 

statistically significant changes in self-rated health, but those who 

reported poor health at baseline (OR 9.6; 95% CI 3.7 - 24.9) and improved 

self-rated fitness during the trial (4.2 (1.5 - 11.9)) were more likely 

to gain improvements in self-rated health.  

 

Conclusion: The mobile intervention was most beneficial for men with low 

life satisfaction and poor self-rated health at baseline. 
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Abstract 

Background: Online behavior-change programs may increase physical activity in 

adolescents, but their effects on subjective health and wellbeing are not well known.  

Purpose: We investigated the effects of a mobile intervention on life satisfaction and self-

rated health among young men. 

Methods: In this population-based study, 496 men (17.8y, SD 0.6y) participated in a 6-

month trial. They were randomized into an intervention (n=250) and a control group (n=246). Only 

the intervention group had access to a tailored mobile service. Life satisfaction and self-rated health 

were inquired about at baseline and at the end of the trial.  

Results: Life satisfaction improved in the intervention (p<0.001) and control group 

(p=0.01). Life satisfaction was most likely to improve among men with low baseline satisfaction 

(OR 13.8; 95% CI 3.7 – 51.8) and mood-related exercise motive (2.5 (1.1 – 5.6)). There were no 

statistically significant changes in self-rated health, but those who reported poor health at baseline 

(OR 9.6; 95% CI 3.7 – 24.9) and improved self-rated fitness during the trial (4.2 (1.5 – 11.9)) were 

more likely to gain improvements in self-rated health.  

Conclusion: The mobile intervention was most beneficial for men with low life satisfaction 

and poor self-rated health at baseline.  

 

Trial registration: This randomized controlled trial is registered to the clinical trials register 

NCT01376986.  
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1 Introduction 

Physical inactivity has been suggested to be possibly the most important factor 

compromising health [1]. Worldwide, 80% of adolescents do not meet the current recommendations 

for adequate daily physical activity of at least 60 minutes [2, 3]. Based on objective physical 

activity measurement, only 17% of the Finnish 13 to 15 year olds met the recommendations and 

especially in young Finnish men physical activity decreases more with age compared to other 

countries [4]. Physical inactivity in youth may affect health and morbidity across the whole lifespan 

[5].  

Life dissatisfaction is strongly linked with poor physical and mental health (including 

depression and risk of suicide) [6-9]. In a large sample of North American students, 11% reported 

poor life satisfaction (LS), with 7% indicating very poor satisfaction [6]. Physical activity level and 

willingness to be physically active are closely linked with self-rated health (SRH) and life 

satisfaction [6, 10, 11] and they have been shown to predict longevity [7, 9, 12, 13]. Among 

adolescents, lesser time spent on sedentary activities has been related to good self-rated health [11]. 

In several previous studies, a change in physical activity has been shown to be bidirectionally 

related to change in subjective wellbeing [14-17].  

Both physical and mental health promotion of the young is one of the top long-term 

priorities in the Western world. One possible way to improve self-rated health and life satisfaction 

in young men could be through the promotion of physical activity, but only a few randomized 

controlled trials aiming to increase physical activity among healthy young men have reported the 

effects of the intervention on life satisfaction and self-rated health [18].  

Instead of traditional health promotion strategies, such as individual and group face-to-face 

counseling, Internet-based approaches, social aspects and having fun may be important in 

promoting health and physical activity among young people [19]. Especially, adolescents presenting 
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unhealthy behaviors have been interested in Internet-based health promotion [20]. Various studies 

have also shown that web-based tailored intervention may be a promising method to promote health 

behaviors of adolescents and young adults [21-25], but more knowledge is needed on the influence 

of digital physical activity promotion on self-rated health or overall wellbeing. 

Thus, effective preventive interventions for the health and wellbeing of young men at risk 

for unhealthy behaviors are needed. This population-based, randomized controlled study aimed to 

reveal whether a mobile physical activity intervention with tailored contents can improve subjective 

health and life satisfaction among young men. We hypothesized that the mobile intervention 

improves self-rated health and LS especially among young men with unhealthy behaviors.  

2 Material and methods 

The present study is based on a comprehensive population-based study (MOPO) that aims to 

promote health and physical activity and to prevent social marginalization among young, 

conscription-aged Finnish men [26]. This randomized controlled trial is registered to the clinical 

trials register NCT01376986. Military service or civic duty is compulsory for all male citizens in 

Finland, and Finnish Defense Forces organizes conscription every year. The entire age cohort of 18 

year old men attends the conscription except those whose physical or mental health or 

psychological capacities do not allow independent living. Thus, the conscription provides a large, 

population-based representative sample of young men. This randomized controlled trial was 

conducted before young men entered to military service or civil duty.  

 

2.1 Design 

The study design is a parallel group, six-month randomized controlled trial (RCT). The 

participants were allocated (allocation ratio 1:1) into an intervention or a control group. The main 
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outcome measures were changes from baseline in life satisfaction and self-rated health, and 

secondary outcomes were changes in self-reported PA and sitting.  

 

2.2 Study population and Procedures 

All men who attended the conscription for military service in the Oulu area of Finland in September 

2013 (N = 1,265) were invited to fill out a questionnaire including health, wellbeing and lifestyle 

questions and to participate in physiological measurements. A total of 1,035 (81.8%) men 

completed the questionnaire, and 811 (64.1%) men participated in the measurements. All men 

attending the measurements were invited to participate in the 6-month RCT, and 496 (61 %) of 

them agreed to (Figure 1). The mean age of the participants was 17.8 (SD 0.6) years.  

The participants were randomized into an intervention (n = 250) and a control (n = 246) 

group. Randomization was performed after recruitment and conducted by an assistant who was 

neither involved in the trial nor in the data collection and analysis. A list of computer-generated 

random numbers in blocks of 10 was used. Each participant received the next random assignment 

sequentially in the list. Both the measurements and the questionnaires were repeated at the end of 

the trial in March 2014. The study included face-to-face contact only twice: in the beginning and at 

the end of the trial while conducting the questionnaire and the physiological measurements. Figure 

1 shows the trial flow. A total of 182 (72.8 %) participants in the intervention group and 163 (66.2 

%) in the control group completed the study. Two participants from the control group entered the 

military service in January 2014 and wanted to withdraw from the study because of that. Three 

participants from the intervention group discontinued the study: one did not want to attend the final 

measurements, one moved to another location and one did not give a reason for the discontinuation. 
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From the control group, 81 participants did not fill out the final questionnaire and 65 from the 

intervention group. Altogether, 151 (30.4 %) study participants were lost to follow-up (Figure 1.).  

 

Figure 1. The CONSORT flow diagram of participants in the population based six-month 

randomized controlled trial. 

2.3 Intervention 

In the beginning of the study, wrist-worn physical activity monitors (Polar Active, Polar 

Electro Ltd., Finland) were given to the participants in both groups. After the blind, first-week 

activity data collection, the monitors displayed the accumulated daily moderate-to-vigorous 

physical activity time for the intervention group but only the time of day in the control group during 

the trial. The participants in both groups were asked to wear the activity monitor during all waking 

hours and were advised to upload their activity data from the monitors to a database at least once 
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every three weeks. Participants in both groups were sent a text message reminder every three weeks 

to upload the physical activity data. All the participants who uploaded the data were included in a 

lottery for two movie tickets once a month. After the baseline week, the intervention group was 

given access to a novel mobile service (MOPOrtal) [27] developed in the MOPO study (see 

description below). The aim of the MOPOrtal was to motivate participants physically, mentally and 

socially. In addition, the participants in the intervention group received tailored feedback according 

to their personal physical activity through the MOPOrtal. Participants in the control group did not 

have access to the service and were not given any feedback on their physical activity level. The 

timeline of the study in the intervention and control groups is presented in Figure 2.  

 

Figure 2. Timeline of the study and content of the trial in the intervention and control group 
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2.3.1 Mobile service  

The MOPOrtal service [27] was set up together with the city of Oulu and enterprises of related 

expertise (including a game studio). The requirements for the service were defined in the 

multidisciplinary MOPO study in 2009–2012 (http://www.tuunaamopo.fi/sivu/fi/mopo-

study_in_english/). They were based on cross-sectional studies assessing self-reported health and 

wellbeing, use of media and technology and measured the fitness of young men participating in the 

call-ups each year. In addition, 16–20-year old men from local school classes, voluntary courses 

and youth workshops organized by the city were engaged in the iterative design, development and 

testing of the service. Pilot interventions were carried out in 2011 and 2012 [28]. The MOPOrtal 

included the following:  

1) Web-based interface to communal youth services  

2) Personal objectives for physical activity and fitness improvement based on baseline 

measurements  

3) Exercise and overall physical activity instructions and guidelines for aerobic- and muscle-

fitness improvement, as well as weight management 

4) Tailored, automated health information and feedback messages based on the transtheoretical 

model of behavior change [29]. The delivered health information was based on scientific 

evidence reviewed before the trial.  

5) Clans of Oulu game, in which success was determined by the level of daily physical activity 

compared to sitting time monitored with a wrist-worn monitor. The Clans of Oulu game is a 

mixed-reality conquering game based on a map and real-life events in which activity of any 

kind (physical, social, etc.) was rewarded.  

6) Social-networking possibilities. The user was able to share contents on the service’s social 

applications, such as chat and a photo gallery. 
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2.3.2 Transtheoretical model as a basis of message tailoring 

The tailoring of the automated health information and feedback messages was based on the 

Transtheoretical model of behavior change [36] which is one of the most popular behavior change 

models utilized in tailored health interventions [30]. This stage-based model integrates principles 

from different theories of behavior change and proposes that behavior change is a non-continuous 

process occurring through stages that reflect different mind-sets of people.  

In the present intervention study the participants were divided into five groups according to 

their stage of exercise behavior change. The participants rated their stage of exercise-behavior 

change at the beginning and every month during the trial. Participants were also able to rate the 

stage more often if they felt it necessary. The stage of exercise-behavior change, according to the 

transtheoretical model [29], was assessed based on a modified scale from Cardinal, 1995 [31, 32]. 

The respondents were instructed to choose an alternative that best described their regular exercise 

behavior and intentions to exercise. Regular exercise was defined according to the Finnish national 

recommendations for 13–18 year olds [33] as at least 1.5 hours of daily physical activity, of which 

half should be performed at a vigorous intensity. The answer options were a) I exercise on a regular 

basis and have been doing so for longer than 6 months (maintenance), b) I exercise on a regular 

basis but I have only begun doing so within the past 6 months (action), c) I do not exercise, but I 

have been thinking about starting to exercise within the next month (preparation), d) I do not 

exercise, but I have been thinking about starting to exercise within the next 6 months 

(contemplation), and e) I do not exercise and do not plan to start exercising in the next 6 months 

(pre-contemplation).  

The delivered messages included a welcoming message and brief messages along the 

intervention once a week through the mobile service. The messages were tailored to match the 

processes of change theorized as most appropriate at each stage [34]. Some modifications were 
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made to the design guide derived from the one designed by Nigg et al. [34]. Furthermore, based on 

research on feedback perceptions of young men in different stages of exercise behavior change [35], 

message tactics that include comparison, namely normative and ipsative strategies, were used only 

in the more advanced stages (action, maintenance). The stage-tailored messages were tested in a 3-

month pilot intervention study in 2011 with a volunteer sample of young Finnish men (n=129) [36].  

2.4 Questionnaire  

2.4.1 Life satisfaction and self-rated health  

 

Life satisfaction was assessed with a self-reported four-item scale measuring happiness, interest in 

life, feelings of loneliness and ease of living (score range 4–20; satisfied: 4–6; slightly dissatisfied: 

7–11; dissatisfied: 12–20). This LS scale has shown to be closely related to many psychometric 

scales and to be able to predict several health outcomes among adults. [7, 9, 37, 38] As a measure of 

self-rated health, the participants rated their health as good, pretty good, average, pretty poor or 

poor [39]. Poor self-rated health evaluated with this scale has been reported to be a strong predictor 

of mortality.[40]  

 

2.4.2 Physical activity and sitting 

 

Leisure-time physical activity was assessed with the question, “How much do you exercise or strain 

yourself physically in your leisure time?” [41]. Response options were 1) I read, watch TV and do 

light housework; 2) I walk, cycle or exercise otherwise at least 4 hours per week (excluding travel 

to work or school); 3) I exercise to maintain my physical condition by, for example, running, 

jogging, cross-country skiing, doing gymnastics, swimming, playing ball games or doing heavy 

gardening etc. at least two hours weekly; and 4) I take part in competitive sports or other heavy 
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sports several times a week. The first response option was categorized as having no leisure time 

physical activity. Motives and restrictions for physical activity were studied on a 2-point scale: “Is 

the improving mood important for your physical activity” or “Is the lack of interest or guidance 

restricting your physical activity” (yes/no). [42] Participants also rated their fitness compared to 

coeval as significantly lower, somewhat lower, similar, somewhat higher, or significantly higher 

[43]. Daily sitting time was assessed with the question, “How much do you sit on average per day 

(e.g., studying, working, driving, watching TV, reading or spending time on computer) in leisure 

time and how much at work separately?”[44]. 

  

The men were also enquired about their socioeconomic status, family income, perceived 

future and other lifestyle factors such as smoking and alcohol intake.  Their weight and height were 

also measured.  

 

2.5 Statistical analysis 

The power calculation was based on an expected decrease of one-third of the proportion of 

dissatisfied or slightly dissatisfied (life satisfaction score 7–20) participants in the intervention 

group. Since the proportion of at least slightly dissatisfied men was estimated to be 65% (data from 

the 2012 call-ups) at baseline, their proportion should be 43% (i.e., 2/3 x 65%) after the trial. With a 

study power of 80% (beta = 0.2) and significance level of 5% (alpha = 0.05), the calculated sample 

size was 78 men in each group.   

Equation: [(65 x (100-65) + 43 x (100-43))/(65-43)
2
] x 7.9 = 77.14 

The primary analyses were performed on an intention-to-treat (ITT) approach. Linear mixed 

model with full maximum likelihood, compound symmetry and Bonferroni correction for the 
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continuous variables and McNemar test with multiple imputation for the categorical variables were 

used to analyze the statistical significance of the within-group change from baseline. Independent 

samples t-test for the continuous variables and Mann-Whitney U test for the categorical variables 

with multiple imputation (number of imputation 5) was used to compare the difference in the 

change from baseline between the intervention and control group. In addition to ITT analyses, we 

performed per protocol analyses within the men who attended the follow-up visit. 

In order to estimate the predictors of the change, we defined improvement of life satisfaction 

as a decrease of life satisfaction continuous score by at least one point (higher score indicating 

lower life satisfaction). Transition from a lower category to an upper one was defined as improved 

self-rated health. Univariate analysis (Pearson chi-square and t-test) was used to examine the 

associations of the baseline characteristics and their change during the trial with the change in life 

satisfaction or self-rated health. To define the independent predictors of the change in self-rated 

health and life satisfaction, multivariable binary logistic regression analyses (enter method) 

including all variables associated with the outcomes in the univariate analysis without 

multicollinearity were performed in the intervention (N = 250) and in the combined group (int + 

cont = combined; N=496). Statistically insignificant variables were removed from the model one by 

one.  

The results are presented as odds ratios (OR) with 95% confidence intervals (95% CI). 

Statistical significance was set at p < 0.05 but variables with p-values <0.10 in the univariate 

analysis were entered into a logistic regression so that no potentially predictive variables were 

excluded prematurely. The data were analyzed with PASW Statistics software (IBM Corp. Released 

2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.). The study is 

reported according to the CONSORT statement and checklist (see Appendix 1).  
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3 Results 

The study participants did not differ according to life satisfaction, self-rated health and 

leisure time physical activity, BMI, socioeconomic situation and alcohol intake from the men who 

refused to participate in the six-month randomized controlled trial but filled in the questionnaire and 

participated in the physical measurements. In addition, there were no differences in weight, height 

or BMI between the men who participated in either physical measurements, the questionnaire or the 

trial and the men who refused to participate. The response rate of the life satisfaction and self-rated 

health outcome measures was high, ranging between 91 and 97% for those who filled out the 

questionnaire. There were no baseline differences in leisure time physical activity, life satisfaction 

and self-rated health between the 151 men who did not attend the follow up measurements and 

those 345 who completed the study. However, the men who did not complete the study were more 

often unemployed (p = 0.008), had higher alcohol intake (p < 0.001), lower measured aerobic 

fitness (p < 0.001) and grip strength (p = 0.043) (data not shown).  

The intervention and control groups were similar in regard to baseline characteristics (Table 

1). Over 92 % of the participants were students. Over one-fifth (n = 57, 23%) of the intervention 

group and nearly a fourth (n = 59, 24%) of the controls were overweight or obese. Majority of the 

participants rated their health as pretty good or good. At baseline, at least slight dissatisfaction (life 

satisfaction score 7–20) was reported by 153 (71.4%) of the men in the intervention group and 136 

(61.3%) in the control group, but the difference was not statistically significant. (Table 1.) 
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Table 1. Baseline characteristics of the young men (n = 496) belonging either to the intervention or 

control group. Values are means (SD) unless otherwise stated. 

  Intervention group 

(n = 250) 

Control group 

(n = 246) 

Age, years 17.9 (0.7) 17.8 (0.6) 

Student, n (%)  218 (92.7) 214 (92.2) 

Height, cm 177.9 (6.7) 178.1 (6.0) 

Weight, kg 73.4 (15.0) 72.9 (14.0) 

BMI (kg/m2) categories   

underweight (BMI < 18.5), n (%) 16 (6.4) 22 (9.0) 

normal weight (BMI 18.5–24.9), n (%) 178 (70.9) 163 (66.8) 

overweight (BMI ≥ 25.0), n (%) 42 (16.7) 41 (16.8) 

obese (BMI ≥ 30.0), n (%) 15 (6.0) 18 (7.4) 

Self-rated health pretty good or good, n (%) 175 (79.5) 181 (80.4) 

Life satisfaction   

satisfied (LS 4–6) , n (%) 61 (28.5) 86 (38.7) 

slightly dissatisfied (LS 7–11), n (%) 130 (60.7) 111 (50.0) 

dissatisfied (LS 12–20), n (%) 23 (10.7) 25 (11.3) 

Life satisfaction
a
, continuous score 7.9 (2.8) 7.5 (2.8) 

No LTPA
b
 other than light housework, n (%) 33 (14.5) 34 (14.7) 

Self-reported daily sitting, h 8.9 (3.7) 9.4 (3.5) 

Current smoker, n (%) 45 (19.6) 48 (21.3) 

Alcohol intake (at least 6 servings ≥ once a week), n (%) 43 (20.3) 43 (19.2) 

a
Life satisfaction as continuous variable: higher score indicating lower life satisfaction, scale 4 – 20. 

b
LTPA: leisure time physical activity 
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The results of the trial on health-related factors are presented in Table 2. Life satisfaction 

improved both in the intervention (p < 0.001) and the control (p = 0.010) group. There was no 

significant difference in the change between the groups. Neither were there statistically significant 

changes from baseline in the self-rated health, self-reported leisure time physical activity or 

sedentary time in either of the groups (Table 2).  Mean weight increased significantly in both 

groups. When the data were analyzed on a per protocol basis, the results remained the same. A 

small difference was revealed in the change of daily moderate to vigorous physical activity between 

the groups over time in favor for the intervention group (unpublished data).   
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Table 2. Health-related characteristics at baseline and at six months. Values are mean (SE) unless otherwise stated. 

 

Intervention group 

(n=250)  

 

Control group (n=246) 

 

Mean difference 

  Baseline 6 months p
a
 Baseline 6 months p

b
 (95 % CI) p

c
 

Weight, kg 73.4 (0.9) 74.9 (0.9) <0.001 72.9 (0.9) 74.5 (0.9) <0.001 0.4 (-0.6-1.4) 0.421 

BMI, kg/m2 23.2 (0.3) 23.6 (0.3) <0.001 23.0 (0.3) 23.5 (0.3) <0.001 0.1 (-0.2-0.4) 0.497 

Life satisfaction score
d
 7.9 (0.2) 7.1 (0.2) <0.001 7.5 (0.2) 7.0 (0.2) 0.010 -0.5 (-1.3-0.3) 0.215 

Self-reported daily sitting, h 8.9 (0.3) 9.2 (0.3) 0.307 9.4 (0.3) 8.8 (0.3) 0.106 0.6 (-0.7-1.9) 0.323 

Self-rated health pretty good or good (vs. 

average, pretty poor, poor); original data, N (%) 175 (79.5) 153 (84.1) 0.383 181 (80.4) 141 (86.0) 1.000 

 

0.654 

Imputation number 1 

  

0.078 

  

0.248 

 

0.830 

Imputation number 2 

  

0.458 

  

0.458 

 

1.000 

Imputation number 3 

  

0.417 

  

0.360 

 

0.115 

Imputation number 4 

  

0.100 

  

0.031 

 

0.267 

Imputation number 5 

  

0.248 

  

0.700 

 

1.000 

Light housework but no other LTPA
e
 ( vs. ≥ 4h 

LTPA weekly); original data, N (%)  33 (14.5) 22 (12.1) 0.839 34 (14.7) 25 (15.2) 0.629 

 

0.434 

Imputation number 1 

  

0.617 

  

0.700 

 

0.483 

Imputation number 2 

  

0.710 

  

0.458 

 

0.461 

Imputation number 3 

  

0.864 

  

0.265 

 

0.653 

Imputation number 4 

  

0.868 

  

0.700 

 

0.461 

Imputation number 5     1.000     0.710   0.476 
a,b

 Linear mixed model with full maximum likelihood, compound symmetry and Bonferroni correction was used for the continuous variables and McNemar 

test with multiple imputation for the categorical variables for the change within intervention and control groups over the study period.  
c
 Independent samples t-test for the continuous variables and Mann-Whitney U test for the categorical variables was used for the difference in the change from 

baseline between the intervention and control group with multiple imputation. Pooled imputation is reported as a mean difference for the continuous variables. 

For the categorical variables, p-values describe the difference in the distribution of answers between the intervention and control groups at the end of trial.  
d 
Life satisfaction as a continuous variable: higher score indicating lower life satisfaction 

e 
LTPA: self-reported leisure-time physical activity 
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In the univariate analyses, baseline factors associated with improvement in life satisfaction 

over the trial were low family income (p = 0.015), slight life dissatisfaction or dissatisfaction (p < 

0.001), average, pretty poor or poor baseline SRH (p = 0.039), improving mood as an important 

motive for exercise (0.026) and perceiving future as hopeless (0.016).  Improvement in self-rated 

health was associated with the following baseline factors: low self-rated fitness (p = 0.012), poor 

self-rated health (p = 0.018), lack of interest (p = 0.026) and guidance (p = 0.013) restricting 

physical activity, low self-reported physical activity (p = 0.006), preparation, contemplation or pre-

contemplation stages in exercise behavior change (p < 0.001) and hopelessness for future (p = 

0.042). Changes in self-rated fitness and leisure time PA during the trial were also associated with 

improved self-rated health (p = 0.026, p = 0.042, respectively). (Table 3.) 
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Table 3. Univariate associations between baseline characteristics and improved self-rated health 

(SRH) and life satisfaction (LS) in the intervention group 

 

Improved SRH  

(n = 30)   

Not improved SRH 

(n = 140) 

  
Variable No. % 

 

No. % 

 

P-value
a
 

Self-rated fitness improved during the trial 

(vs. not) 9 30 

 

17 13 

 

0.026 

Self-rated LTPA increased (vs. not) 10 33 

 

22 16 

 

0.042 

Baseline self-rated fitness lower than peers 

(vs. similar or better) 10 33 

 

17 13 

 

0.012 

Baseline SRH average, pretty good or good 

(vs. poor or pretty poor) 27 90 

 

138 99 

 

0.018 

Lack of interest restricting PA (vs. no) 11 38 

 

25 18 

 

0.026 

Lack of guidance restricting PA (vs. no) 6 21 

 

7 5 

 

0.013 

Light housework but no other LTPA ( vs. ≥ 

4h LTPA weekly) 9 30 

 

13 10 

 

0.006 

Stage of exercise behavior change: 

preparation/contemplation/pre-contemplation 

(vs. maintenance/action) 15 52 

 

22 17 

 

< 0.001 

Perceived future hopeless or depressing (vs. 

hopeful) 3 10   2 2   0.042 

 

Improved LS  

(n = 74) 

 

Not improved LS 

(n = 91) 

  
  No. % 

 

No. % 

 

P-value
a
 

Low or pretty low family income (vs. high or 

pretty high) 12 17 

 

4 4 

 

0.015 

Baseline SRH average, pretty good or good 

(vs. poor or pretty poor) 4 5 

 

0 0 

 

0.039 

At least slightly dissatisfied (vs. satisfied) 69 93 

 

49 54 

 

< 0.001 

Improving mood important motive for 

exercise (vs. no) 59 84 

 

61 68 

 

0.026 

Perceived future hopeless or depressing (vs. 

hopeful) 5 7   0 0   0.016 
a
 Pearson chi-square test. Fisher Exact Test was used if N≤ 5. 

LTPA = leisure time physical activity 

PA = physical activity 
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The binary logistic regression model was adjusted for all variables associated with improved 

life satisfaction or self-rated health in the univariate analyses. According to the multivariable 

analysis, baseline life dissatisfaction (OR 13.8; 95% CI 3.7 – 51.8) and mood enhancement as 

important motive for exercise (OR 2.5; 95% CI 1.1 – 5.6) were associated with improved 

satisfaction in the intervention group. Predictors of improved self-rated health during the trial were 

lower self-rated health at baseline compared to pretty good or good health (OR 9.6; 95% CI 3.7 – 

24.9) and improvement of self-rated fitness during the trial (OR 4.2; 90% CI 1.5 – 11.9). (Table 4.) 

In the combined groups, the results remained the same except that mood enhancement as important 

motive for exercise was not related to improved life satisfaction.  

 

Table 4. The predictors of improved self-rated health (SRH) and life satisfaction (LS) (OR and 95% 

CI) after a six-months randomized controlled trial among young men in the intervention group (n = 

250) according to multivariable logistic regression analyses.  

  Characteristic 
Adjusted OR  

(95% CI) 

Improved 

SRH  
 

 Baseline SRH average, pretty poor or poor (vs. 

good/pretty good) 
9.6 (3.7 - 24.9) 

Improved self-rated fitness (vs. not improved) 4.2 (1.5 - 11.9) 

Improved LS 
 

 

 At least slightly dissatisfied at baseline (vs. 

satisfied) 
13.8 (3.7 - 51.8) 

Enhancing mood important exercise motive at 

baseline (vs. not important) 
2.5 (1.1 - 5.6) 
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4 Discussion 

In this population-based, randomized controlled trial among young men, life satisfaction 

increased similarly both in the intervention and in the control subjects. The intervention was most 

successful within the men who were dissatisfied with their lives at baseline and who reported mood 

enhancement as important motive for exercise. There were no statistically significant changes in 

self-rated health in either group, but men who reported poorer health at baseline and succeeded to 

improve self-rated fitness during the trial were more likely to gain improvements in self-rated 

health. This suggests that the chosen trial regimen could be effective among the young men with 

low life satisfaction and need for health promotion.  

Several studies have been conducted to promote physical activity through mobile or 

Internet-based interventions among young people [45, 46], but only few have reported the effects of 

the trial on subjective health and wellbeing. Especially population-based studies are lacking and 

trials which reported effects on psychological wellbeing have mainly been conducted among risk 

groups. In contrast to our study, a 10-week Internet-delivered intervention among college students 

with mental disorders did not have an impact on mental health outcomes [47]. In a study among 

adolescents at risk of Type 2 Diabetes, technology-based 12-month intervention affected the quality 

of life of girls, but had no effect in boys [48]. A 12-week web-based intervention [49] succeeded to 

increase health-related quality of life in overweight young people, but it did not have any effect on 

the control group unlike in the present study.  

Previously, web-based interventions have been suggested to have at least short-term effect 

on physical activity in young people [45, 50]. In the study of Mailey et al. physical activity 

increased in both groups [47], but another study among young did not show any effect on physical 

activity or weight [48]. In a recent intervention [49] participant’s fitness improved but BMI 

increased only among control subjects. In our study, weight increased regardless of the group 
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allocation but physical activity did not change. The contradictory findings may be due to the 

differences in the duration of trials. It may be easier to observe changes in shorter trials because of 

the enthusiasm of the participants in the beginning of the study. In addition, there also was face-to-

face counseling in the studies of Mailey et al. and Riiser et al. while we used mainly mobile 

approach in our study.  

  In our study, life satisfaction improved in the control group. This may be due to anticipation 

of the follow-up measurements or simply the Hawthorne effect: Only participating and being 

considered in the study may have improved life satisfaction. The trial took place during a rainy 

autumn and cold winter, whereas the follow-up measurements were conducted in the spring. It has 

been previously reported that men with low education levels experience higher life satisfaction at 

the beginning of the year and decreasing over the course of the year [51]. In our study, the 

participants in the control group wore blinded activity monitors and received a reminder text 

message about the uploading the activity data to the database, which may have partly motivated 

them. The choice of which kind of control group was used may have influenced the results of the 

intervention study [52, 53]. In a review by Enwald and Huotari [52], the use of a no-information 

control group seemed to be linked to statistically significant between-group effects in measuring 

physical activity in tailored intervention studies.   

Previously, low engagement in the interventions has complicated the evaluation of their 

effectiveness among young people [54, 55]. Furthermore, the quality of the design and protocol of 

the previous information and communication-technology-based interventions has been low, for 

example, due to the lack of a control group, which makes it difficult to draw conclusion about the 

effectiveness [46]. The advantage of our study was the population-based, randomized controlled 

design and large sample size. In addition, compliance within the study was reasonably high because 
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a majority of the participants (66% control; 73% intervention) attended the final measurement and 

logged in to the online service (59% intervention).  

There are some limitations in this study. The follow-up measurements or upcoming military 

service may have activated the participating young men in both the intervention and control groups, 

and this may have confused the results. Moreover, 41% of the intervention subjects did not use the 

service. Age distribution is narrow in the study population, and all participants were male, which 

may limit the generalizability of the results.  

 

4.1 Conclusion 

Life satisfaction improved in this randomized controlled trial with tailored mobile 

intervention regardless of the group allocation. Within the intervention group, the service seemed to 

be most beneficial for those with low life satisfaction and poor self-rated health at baseline. The 

results can be used to target health promotion for young men at risk of low life satisfaction and poor 

self-rated health.  
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4.4.2 Conflict of interest 

The authors declare that they have no competing interests, but RA is currently employed at Polar 

Electro Ltd. 

Appendix 

1: CONSORT Checklist          



EFFECT OF TAILORED, MOBILE INTERVENTION ON LIFE SATISFACTION AND SELF-

RATED HEALTH  
 

24 
 

References 

1. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, Lancet Physical Activity 

Series Working Group: Effect of physical inactivity on major non-communicable diseases 

worldwide: an analysis of burden of disease and life expectancy. Lancet 2012, 380(9838):219-229. 

2. Biddle SJ, Pearson N, Ross GM, Braithwaite R: Tracking of sedentary behaviours of young 

people: a systematic review. Prev Med 2010, 51(5):345-351. 

3. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, Lancet Physical Activity 

Series Working Group: Global physical activity levels: surveillance progress, pitfalls, and 

prospects. Lancet 2012, 380(9838):247-257. 

4. Liukkonen J, Jaakkola T, Kokko S, Grasten A, Yli-Piipari S, Koski P, Tynjala J, Soini A, Stahl 

T, Tammelin T: Results from Finland's 2014 Report Card on Physical Activity for Children and 

Youth. J Phys Act Health 2014, 11 Suppl 1:S51-7. 

5. Viner R, Macfarlane A: Health promotion. BMJ 2005, 330(7490):527-529. 

6. Proctor CL, Linley AP, Maltby J: Youth Life Satisfaction: A Review of the Literature. Journal of 

Happiness Studies 2009, (10):583-630. 

7. Koivumaa-Honkanen H, Honkanen R, Viinamaki H, Heikkila K, Kaprio J, Koskenvuo M: Self-

reported life satisfaction and 20-year mortality in healthy Finnish adults. Am J Epidemiol 2000, 

152(10):983-991. 

8. Koivumaa-Honkanen H, Tuovinen TK, Honkalampi K, Antikainen R, Hintikka J, Haatainen K, 

Viinamaki H: Mental health and well-being in a 6-year follow-up of patients with depression: 

assessments of patients and clinicians. Soc Psychiatry Psychiatr Epidemiol 2008, 43(9):688-696. 

9. Koivumaa-Honkanen H, Honkanen R, Viinamaki H, Heikkila K, Kaprio J, Koskenvuo M: Life 

satisfaction and suicide: a 20-year follow-up study. Am J Psychiatry 2001, 158(3):433-439. 

10. Kantomaa MT, Tammelin T, Ebeling H, Stamatakis E, Taanila A: High levels of physical 

activity and cardiorespiratory fitness are associated with good self-rated health in adolescents. J 

Phys Act Health 2015, 12(2):266-272. 

11. Herman KM, Hopman WM, Sabiston CM: Physical activity, screen time and self-rated health 

and mental health in Canadian adolescents. Prev Med 2015, 73:112-116. 

12. Kumar B, Robinson R, Till S: Physical activity and health in adolescence. Clin Med 2015, 

15(3):267-272. 

13. Larsson D, Hemmingsson T, Allebeck P, Lundberg I: Self-rated health and mortality among 

young men: what is the relation and how may it be explained? Scand J Public Health 2002, 

30(4):259-266. 

14. Rejeski WJ, Shelton B, Miller M, Dunn AL, King AC, Sallis JF, Activity Counseling Trial 

Research Group: Mediators of Increased Physical Activity and Change in Subjective Well-being: 

Results from the Activity Counseling Trial (ACT). J Health Psychol 2001, 6(2):159-168. 



EFFECT OF TAILORED, MOBILE INTERVENTION ON LIFE SATISFACTION AND SELF-

RATED HEALTH  
 

25 
 

15. Boehm JK, Kubzansky LD: The heart's content: the association between positive psychological 

well-being and cardiovascular health. Psychol Bull 2012, 138(4):655-691. 

16. Biddle SJ, Asare M: Physical activity and mental health in children and adolescents: a review of 

reviews. Br J Sports Med 2011, 45(11):886-895. 

17. Gillison FB, Skevington SM, Sato A, Standage M, Evangelidou S: The effects of exercise 

interventions on quality of life in clinical and healthy populations; a meta-analysis. Soc Sci Med 

2009, 68(9):1700-1710. 

18. Lubans DR, Smith JJ, Morgan PJ, Beauchamp MR, Miller A, Lonsdale C, Parker P, Dally K: 

Mediators of Psychological Well-being in Adolescent Boys. J Adolesc Health 2016, 58(2):230-236. 

19. Rees R, Kavanagh J, Harden A, Shepherd J, Brunton G, Oliver S, Oakley A: Young people and 

physical activity: a systematic review matching their views to effective interventions. Health Educ 

Res 2006, 21(6):806-825. 

20. Tercyak KP, Abraham AA, Graham AL, Wilson LD, Walker LR: Association of multiple 

behavioral risk factors with adolescents' willingness to engage in eHealth promotion. J Pediatr 

Psychol 2009, 34(5):457-469. 

21. Hustad JT, Barnett NP, Borsari B, Jackson KM: Web-based alcohol prevention for incoming 

college students: a randomized controlled trial. Addict Behav 2010, 35(3):183-189. 

22. Lee CM, Neighbors C, Kilmer JR, Larimer ME: A brief, web-based personalized feedback 

selective intervention for college student marijuana use: a randomized clinical trial. Psychol Addict 

Behav 2010, 24(2):265-273. 

23. Bewick BM, West RM, Barkham M, Mulhern B, Marlow R, Traviss G, Hill AJ: The 

effectiveness of a Web-based personalized feedback and social norms alcohol intervention on 

United Kingdom university students: randomized controlled trial. J Med Internet Res 2013, 

15(7):e137. 

24. Ezendam NP, Noordegraaf VS, Kroeze W, Brug J, Oenema A: Process evaluation of 

FATaintPHAT, a computer-tailored intervention to prevent excessive weight gain among Dutch 

adolescents. Health Promot Int 2013, 28(1):26-35. 

25. Broekhuizen K, Kroeze W, van Poppel MN, Oenema A, Brug J: A systematic review of 

randomized controlled trials on the effectiveness of computer-tailored physical activity and dietary 

behavior promotion programs: an update. Ann Behav Med 2012, 44(2):259-286. 

26. Ahola R, Pyky R, Jamsa T, Mantysaari M, Koskimaki H, Ikaheimo TM, Huotari ML, Roning J, 

Heikkinen HI, Korpelainen R: Gamified physical activation of young men--a Multidisciplinary 

Population-Based Randomized Controlled Trial (MOPO study). BMC Public Health 2013, 13:32-

2458-13-32. 

27. Korpelainen R, Kangas M, Pyky R, et al (Eds): Proceedings of the Development of the 

MOPOrtal, a Gamified Mobile Service with Tailored Contents for Social and Physical Activation of 

Young Men. 9.-10.4.2015; Espoo, Finland. Finnish Society of Telemedicine and eHealth; 2015. 



EFFECT OF TAILORED, MOBILE INTERVENTION ON LIFE SATISFACTION AND SELF-

RATED HEALTH  
 

26 
 

28. Luoto T, Korpelainen R, Röning J, Ahola R, Enwald H, Hirvonen N, Tuovinen L, Heikkinen H: 

Gamified persuasion : user experiences of online activation service. International Journal of 

Sociotechnology and Knowledge Development 2015, 6(4):1-17. 

29. Prochaska JO, DiClemente CC: Stages and processes of self-change of smoking: toward an 

integrative model of change. J Consult Clin Psychol 1983, 51(3):390-395. 

30. Cugelman B, Thelwall M, Dawes P: Online interventions for social marketing health behavior 

change campaigns: a meta-analysis of psychological architectures and adherence factors. J Med 

Internet Res 2011, 13(1):e17. 

31. Cardinal BJ: The stages of exercise scale and stages of exercise behavior in female adults. J 

Sports Med Phys Fitness 1995, 35(2):87-92. 

32. Hirvonen, N. Huotari, M-L. Niemelä, R. & Korpelainen, R: Information behavior in stages of 

exercise behavior change. Journal of the American Society for Information Science and Technology 

2012, 63(9):1804. 

33. Tammelin T, Karvinen J: Recommendation for the physical activity of school-aged children. 

2008, :96. 

34. Nigg CR, Geller KS, Motl RW, Horwath CC, Wertin KK, Dishman RK: A Research Agenda to 

Examine the Efficacy and Relevance of the Transtheoretical Model for Physical Activity Behavior. 

Psychol Sport Exerc 2011, 12(1):7-12. 

35. Hirvonen N, Enwald H, Bath PA, Pyky R, Korpelainen R, Huotari ML: Individual factors 

affecting preferences for feedback message tactics in the contexts of physical activity. J Health 

Commun 2015, 20(2):220-229. 

36. Jauho AM, Pyky R, Ahola R, Kangas M, Virtanen P, Korpelainen R, Jamsa T: Effect of wrist-

worn activity monitor feedback on physical activity behavior: A randomized controlled trial in 

Finnish young men. Prev Med Rep 2015, 2:628-634. 

37. Koivumaa-Honkanen H, Honkanen R, Koskenvuo M, Viinamaki H, Kaprio J: Life 

dissatisfaction as a predictor of fatal injury in a 20-year follow-up. Acta Psychiatr Scand 2002, 

105(6):444-450. 

38. Koivumaa-Honkanen H, Tuovinen TK, Honkalampi K, Antikainen R, Hintikka J, Haatainen K, 

Viinamaki H: Mental health and well-being in a 6-year follow-up of patients with depression: 

assessments of patients and clinicians. Soc Psychiatry Psychiatr Epidemiol 2008, 43(9):688-696. 

39. Rasanen T, Lintonen T, Joronen K, Konu A: Girls and boys gambling with health and well-

being in Finland. J Sch Health 2015, 85(4):214-222. 

40. Heistaro S, Jousilahti P, Lahelma E, Vartiainen E, Puska P: Self rated health and mortality: a 

long term prospective study in eastern Finland. J Epidemiol Community Health 2001, 55(4):227-

232. 



EFFECT OF TAILORED, MOBILE INTERVENTION ON LIFE SATISFACTION AND SELF-

RATED HEALTH  
 

27 
 

41. Wennman H, Kronholm E, Partonen T, Tolvanen A, Peltonen M, Vasankari T, Borodulin K: 

Physical activity and sleep profiles in Finnish men and women. BMC Public Health 2014, 14:82-

2458-14-82. 

42. Nigg CR, Rossi JS, Norman, G.J. & Benisovich, S.V.: Structure of decisional balance for 

exercise adoption. In Annals of Behavioral Medicine. Edited by Anonymous 1998:20-211. 

43. Husu, P, Suni, J, Vasankari, T, Santtila, M, Kyröläinen H, Fogelholm, M: Can a single question 

on self-estimated fitness identify young men with poor physical fitness? Gazzetta medica italiana, 

archivio per le scienze mediche 2014, 173(12):601-610. 

44. Borodulin K, Karki A, Laatikainen T, Peltonen M, Luoto R: Daily Sedentary Time and Risk of 

Cardiovascular Disease: The National FINRISK 2002 Study. J Phys Act Health 2015, 12(7):904-

908. 

45. Hamel LM, Robbins LB, Wilbur J: Computer- and web-based interventions to increase 

preadolescent and adolescent physical activity: a systematic review. J Adv Nurs 2011, 67(2):251-

268. 

46. Lau PW, Lau EY, Wong del P, Ransdell L: A systematic review of information and 

communication technology-based interventions for promoting physical activity behavior change in 

children and adolescents. J Med Internet Res 2011, 13(3):e48. 

47. Mailey EL, Wojcicki TR, Motl RW, Hu L, Strauser DR, Collins KD, McAuley E: Internet-

delivered physical activity intervention for college students with mental health disorders: a 

randomized pilot trial. Psychol Health Med 2010, 15(6):646-659. 

48. Patrick K, Norman GJ, Davila EP, Calfas KJ, Raab F, Gottschalk M, Sallis JF, Godbole S, 

Covin JR: Outcomes of a 12-month technology-based intervention to promote weight loss in 

adolescents at risk for type 2 diabetes. J Diabetes Sci Technol 2013, 7(3):759-770. 

49. Riiser K, Londal K, Ommundsen Y, Smastuen MC, Misvaer N, Helseth S: The outcomes of a 

12-week Internet intervention aimed at improving fitness and health-related quality of life in 

overweight adolescents: the Young & Active controlled trial. PLoS One 2014, 9(12):e114732. 

50. Zach S., Raviv T., Meckel, Y.: Using information communication technologies (ICTs) for 

motivating female adolescents to exercise/run in their leisure time. Computers in Human Behavior 

2016, 60:593-601. 

51. Maennig W, Steenbeck M, Wilhelm M: Rhythms and cycles in happiness. Applied Economics 

2014, 46(1):70-78. 

52. Enwald HP, Huotari ML: Preventing the obesity epidemic by second generation tailored health 

communication: an interdisciplinary review. J Med Internet Res 2010, 12(2):e24. 

53. Enwald H: Tailoring health communication: the perspective of information users' health 

information behaviour in relation to their physical health status. Article dissertation. University of 

Oulu, Oulu; 2013 



EFFECT OF TAILORED, MOBILE INTERVENTION ON LIFE SATISFACTION AND SELF-

RATED HEALTH  
 

28 
 

54. Hebden L, Cook A, van der Ploeg HP, King L, Bauman A, Allman-Farinelli M: A mobile health 

intervention for weight management among young adults: a pilot randomised controlled trial. J 

Hum Nutr Diet 2014, 27(4):322-332. 

55. Epton T, Norman P, Dadzie AS, Harris PR, Webb TL, Sheeran P, Julious SA, Ciravegna F, 

Brennan A, Meier PS, Naughton D, Petroczi A, Kruger J, Shah I: A theory-based online health 

behaviour intervention for new university students (U@Uni): results from a randomised controlled 

trial. BMC Public Health 2014, 14:563-2458-14-563. 

  



4.3 Acknowledgments  

This study was supported by the Finnish Ministry of Education and Culture (DNRO 

125/627/2009, 98/627/2010, 97/627/2011), Juho Vainio Foundation, Centre for Military Medicine 

Finland, Northern Ostrobothnia Hospital District, City of Oulu, European Social Fund (project 

number S11580), European Regional Development Fund (70037/2010 and 70035/2011), the 

Finnish Cultural Foundation, the Finnish Funding Agency for Technology and Innovation, and 

Centre for Economic Development, Transport and the Environment of North Ostrobothnia. The 

funding sources had no role in the study design, collection, analysis or interpretation of the data, 

writing the manuscript, or the decision to submit the paper for publication. We would also like to 

thank Dr. Paula Virtanen from Polar Electro Ltd. for her cooperation in this study.  

 

Acknowledgements



  

Appendix 1 CONSORT Checklist
Click here to download Supplementary Material (for online Publication): Appendix_1_CONSORT_Checklist.doc

http://ees.elsevier.com/chb/download.aspx?id=337607&guid=92921049-8b1b-4cd6-90d1-37c2772ba977&scheme=1

