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Figure 1. Log-Log Plot of Cumulative Probability (P) vs 
Duration of Active Periods

Table 1. Actigraphic Recordings of Motor Activitya

Motor- 
Retarded  

Group
(n = 22)

Non–Motor-
Retarded Group

(n = 21)
t Test  

(P value)
Age, y 43 ± 15 40 ± 14 .481
Gender, n (%) female 15 (68) 10 (48) .172b

Duration of recording (min) 1,437 ± 4 1,425 ± 32 .103
Missing data (off-wrist), % 0.23 0.24 .946
Weekday recordings  

(Monday–Friday)
n = 21 n = 17 .138b

Activity count/min 86 ± 45 111 ± 40 .064
Active period duration, min 4.8 ± 1.6 6.0 ± 1.4 .010
Inactive period duration, min 5.8 ± 1.4 5.5 ± 1.4 .501
Longest active period, min 56 ± 22 79 ± 26 .003
Longest inactive period, min 73 ± 47 61 ± 22 .281
Active periods ≥ 36 min, %c 1.6 ± 1.6 3.4 ± 2.3 .005
Inactive periods ≥ 21 min, %c 5.6 ± 3.1 6.0 ± 2.9 .674
Scaling exponent

Active periods 1.130 ± 0.236 0.979 ± 0.246 .047
Inactive periods 0.965 ± 0.265 0.924 ± 0.205 .574

aValues expressed as mean ± SD unless otherwise noted. Boldface denotes 
significant values.

bχ2 Test for categorical variables.
cDenotes % of the total number of active or inactive periods.   
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Distribution and Characteristics of Active and 
Inactive Periods Distinguish Unipolar Depression 
With and Without Motor Retardation

To the Editor: We recently demonstrated differences in objective 
recordings of motor activity between inpatients with unipolar 
depression with and without motor retardation.1 Findings of lower 
mean levels and increased intraindividual variability in activity 
in the motor-retarded group and more disorganized activity in 
the non–motor-retarded group suggest that variations in activity 
may be used to distinguish phenotypically different depressive 
subgroups.

Analytic methods of actigraphy data, which to date have focused 
mainly on mean levels and parametric variability measures, need 
to be enhanced to advance research in this area of major clinical 
interest. We sought to find complementary ways of describing 
variability in activity and of distinguishing motor retardation 
from non–motor retardation. According to Barabási,2 timing of 
human behavioral events can be characterized by bursts of activity 
followed by inactive periods. The features and distribution of active 
and inactive periods characterize activity behavior in patients with 
depression and with schizophrenia and differ from those of healthy 
controls.3–5 These results add to previous findings using analyses 
of variability and complexity.1,6–9 The aim of the present study was 
to reanalyze previously published1 actigraphy data using these new 
advanced methods to quantify the regulation of motor behavior and 
distinguish the groups with and without motor retardation.

Methods. Consecutively, acutely admitted inpatients with 
unipolar depression (ICD-10 F32 and F33) with adequate 
recordings from the previous sample were separated into 2 groups 
on the basis of a clinical assessment of motor activity level: 22 with 
motor retardation and 21 without motor retardation. More detailed 
information about subjects and equipment is provided elsewhere.1 
We analyzed 24-hour actigraphy recordings using the following 
methods: each minute was defined as active or inactive, according 
to whether the activity count was above or below 10% of the mean 
for the whole 24-hour period. An active or inactive period was then 

defined as a continuous sequence of active or inactive intervals with 
a length (A) of 1 minute or longer, and the cumulative probability 
(P) that an active or inactive period had a length of ≥ A minutes 
was determined. In accordance with a previous study,5 we plotted 
P versus A on a log-log graph using lengths from 1 to 35 minutes 
for active periods and 1 to 20 minutes for inactive periods, and we 
calculated the slope of the line (scaling exponent, absolute value) 
that best fitted the data, using the least squares method. For each 
patient, we also calculated the mean duration of active and inactive 
periods, the longest active and inactive periods, the number of 
active periods with a length of ≥ 36 minutes, and the number 
of inactive periods with a length of ≥ 21 minutes. Independent-
samples t tests for continuous variables and χ2 tests for categorical 
variables were used to compare groups.

Results. Patients with unipolar depression with and without 
motor retardation differ in characterization and distribution 
of active periods (Table 1). Patients with motor retardation 
demonstrated significantly shorter mean active period durations, 
and their longest active sequence was shorter compared to non–
motor-retarded patients. Furthermore, the percentage of active 
sequences with duration of more than 36 minutes was significantly 
lower for the motor-retarded patients and the scaling exponent 
for the active periods higher (Figure 1). None of the variables 
pertaining to inactive periods differentiated the groups.

These findings indicate that motor retardation implies being 
active in shorter bursts with fewer long bursts compared to non–
motor retardation. Studying active and inactive periods constitutes 
a complementary way of differentiating depressive subgroups 
and has additional value in analysis of motor activity patterns in 
psychiatric disorders. This study also shows that it is feasible to 
characterize group differences with 24-hour observational periods, 
compared to 5–12 days in previous studies.
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