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Effects of Child Maltreatment on Physical Activity and Sleep in Healthy Adults:

A Wearable Device Use Experiment’

Min Seok Kim, M.D.,! Sungkyu Park, Ph.D.; Meeyoung Cha, Ph.D.,** Sang Won Lee, M.D,, Ph.D. >

Objectives : Maltreatment is one of representative risk factor for psychiatric illnesses. While several studies indi-
cate the relationship between physical activity and maltreatment, there was lack of study using objective measure-
ments. This study was conducted to find the biomarkers of physical activity related to maltreatment experiences in
healthy adults using wearable device.

Methods : A total of 60 healthy adults were recruited; 15 subjects reported maltreatment experiences. Physical
activity and sleep data were collected using Fitbit for 2 weeks. Child maltreatment experiences were assessed by
Adverse Childhood Experiences (ACE). Symptoms were measured using the Insomnia Severity Index (ISl), Morning-
ness-Eveningness Questionnaire (MEQ), Patient Health Questionnaire-9 (PHQ-9), and Generalized Anxiety Disorder-7
(GAD-7).

Results : The child maltreatment group showed lower movement distance (p=0.025) and number of walks (p=0.010)
compared to the control group. After controlling for anxiety and depressive symptoms in women, maltreatment group
represented significant reduction in light activities (p=0.021) as well as movement distance (p=0.024) and number of
walks (p=0.011). There was no significant difference in sleep variables between the two groups.

Conclusions : Even in healthy participants, maltreatment experiences can negatively affect daily light physical activity.

Keywords : Child abuse; Exercises; Sleep; Wearable electronic devices.
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Table 1. Epidemiological and psychological characteristics in the maltreatment and no maltreatment groups

Characteristic Maltreatment (n=15) No maltreatment (n=45) torx? p-value
Age 25.13+4.81 27.42+5.43 1.45 0.15
Gender 3.76 0.05
Male 4 25
Female 11 20
Weight (kg)* 58.84+7.61 63.26+13.40 -1.55 0.13
Marriage’ 3.09 0.21
Married 1 4
Single 13 41
Occupation 2.60 0.27
Undergraduate 19
Graduate 11
Office worker 15
Exercise (30 mins/day) 2.44 0.49
3 or more/week 4 13
2/week 1 10
1 or less/week 13
Rarely 5 9
Alcohol consumption 0.88 0.83
3 or more/week 0 1
1-2/week 4 11
1-2/month 6 22
Barely 5 11
Coffee consumption (cups/day) 3.93 0.42
3 or more 2 2
1-3 1 11
1 3 12
0-1 5 12
None 4 8
N 13.80+3.28 11.98+4.82 -1.36 0.18
GAD-7 5.33+5.18 2.67+2.78 -1.91 0.07
PHQ-9 6.47£5.68 3.84+3.88 -1.66 0.11
MEQ 39.60£11.56 41.73+£8.24 0.78 0.44

*3 data and 11 data missing (do not want to reveal). ISI, Insomnia Severity Index; GAD-7, Generalized Anxiety Disor-
der-7; PHQ-9, Patient Health Questionnaire-9; MEQ, Morningness-Eveningness Questionnaire
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Table 2. Group differences in activity variables measured by Fitbit. Each variable is calculated by the average daily
values for two weeks

Activity variables Maltreatment (n=15) No maltreatment (n=45) T statistic p-value
Activity calories (kcal) 769.28+257.37 957.88+330.57 2.01 0.049
Distance (km) 2.89+0.79 3.66+£1.21 2.30 0.025
Walks (number) 6670.66+1712.36 8548.01£2518.15 2.68 0.010
Elevation (number) 107.62+65.78 111.01£69.08 0.17 0.87
Fairly active (min) 16.23+13.67 17.59+10.10 0.41 0.68
Lightly active (min) 174.19+44.76 199.98+46.84 1.87 0.07
Very active (min) 15.33+8.43 20.46+16.34 1.57 0.12
Sedentary (min) 797.69£102.97 772.97 £92.84 -0.87 0.39
Resting heart rate (number) 65.56+6.75 65.12+5.15 -0.26 0.79

Table 3. Group differences in sleep variables measured by Fitbit. Each variable is calculated by the average daily
values for two weeks

Sleep variables Maltreatment (n=15)  No maltreatment (n=45) T statistic p-value
Sleep Efficiency (%) 93.62+1.82 94.02+2.36 0.60 0.55
Wake After Sleep Onset (min) 26.83+7.40 24.62+9.98 -0.79 0.43
Number of Awakenings (number) 1.13+0.59 1.06+0.43 -0.45 0.65
Total Sleep Time (hr) 7.03+0.77 7.03+1.07 0.01 0.99

Table 4. Group differences in major activity variables in female subjects after controlling depressive and anxiety
symptoms

Activity variables Maltreatment (n=11) No maltreatment (n=20) F statistic p-value
Activity calories (kcal) 702.92+238.04 726.56+229.20 0.33 0.570
Distance (km) 2.77 £0.38 3.48+£1.04 5.71 0.024
Walks (number) 6522.24+827.56 8398.65+2408.64 7.43 0.011
Lightly active (min) 167.95+44.99 209.81+£52.92 6.05 0.021
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