Additional file 3 Methodology for calculating the number of days of
accelerometry required to reliably estimate mothers’ and infants’ physical

activity

The wear time criteria of at least 10 hours on a minimum of 3 days has commonly been applied in order to
have enough wear time to reliably estimate habitual physical activity levels in adults [1, 2]. However this
wear time criteria is not sample-specific, therefore participants with unreliable/reliable physical activity
data may be excluded or included. In very young children there are no established wear-time criteria. In
order to maximise the number of participants with reliable data, the Spearman-Brown prophecy formula
[3] and methods outlined by Hinkley and colleagues [4] (investigating weekday/weekend difference and
reactivity) were applied to mothers and infants accelerometer data to determine minimum wear time
(daily-wear hours and number of wear days) required to achieve a reliable estimate of habitual physical

activity (intraclass correlation coefficient (ICC) value > 0.8 [5])".

Results

Table 4.1 shows that for mothers to reach an ICC of 0.8, seven to nine hours wear is required on three
days. If six or less hours of wear were to be selected, four or five days wear would be required. Thus the
minimum wear time of 7 hours on three days is enough to reliably estimate habitual physical activity levels
(moderate to vigorous physical activity (MVPA)) of mothers. A t-test and one-way within-subject ANOVA
found that weekday and weekend day difference and reactivity (difference across days) and did not exist

for mother’s data, therefore any day of data could be included in the analysis.

Table 4.2 shows that few infants wore the accelerometers for more than seven hours a day and thus the
reliability scores for these hours are likely spurious; thus only wear of six or less hours was considered in

the reliability assessment. For infants to reach an ICC of 0.8, five to six hours wear is required on two days.

! Spearman—Brown prophecy:
Estimated days = [Desired r * (1 - SingledaylCC))/(SingledayICC * (1 - Desired r)]
For example:

Estimated days = [0.8 * (1 - SingledayICC))/SingledayICC * (1 - 0.8)]



If four or less hours of wear were to be selected, three or four days would be required. Thus a minimum of
five hours on two days would be enough to reliably estimate habitual physical activity levels. A t-test and
one-way within-subject ANOVA found that weekday and weekend day difference and reactivity (difference

across days) and did not exist for infant’s data, therefore any day of data could be included in the analysis.

Table 4.1 : Mother single day ICC and estimated number of needs required to reach reliability.

No. Hours | No. Minimum Minimum
of any 3 | Participants days days
random needed for | needed for
days 95% CL 0.8 0.7

reliability reliability

Outcome* | Single Day (Spearman- | (Spearman-

(%) ICC Brown) Brown) t
9 hours 23 MVPA 0.65 0.52-0.65 2.15 1.26
8 hours 26 MVPA 0.63 0.45-0.75 2.35 1.37
7 hours 28 MVPA 0.62 0.61-0.72 2.45 1.43
6 hours 29 MVPA 0.47 0.37-0.57 4,51 2.63
5 hours 31 MVPA 0.51 0.39-0.63 3.84 2.24
4 hours 35 MVPA 0.52 0.41-0.61 3.69 2.15
3 hours 40 MVPA 0.55 0.32-0.71 3.27 1.91

*% Moderate to Vigorous Physical Activity (MVPA). This is the chosen physical activity outcome for

mothers.

t The number of days required for reliability were rounded upwards to the nearest day, so for example 2.1

(days) and 2.7 (days) would be rounded up to 3 (days).

Table 4.2 Infant single day ICC and estimated number of needs required to reach reliability

No. Hours | No. Minimum Minimum
of any 3 | Participants days days
random needed for | needed for

days 95% CL 0.8 0.7
reliability reliability
Single Day (Spearman- | (Spearman-
Outcome* ICC Brown) T Brown) T

9 hours 6 CPM 0.66 0.55-0.77 | 2.06 1.20

8 hours 11 CPM 0.67 0.53-0.81 | 1.97 1.15

7 hours 14 CPM 0.55 0.41-0.68 | 3.27 1.91

6 hours 21 CPM 0.77 0.65-0.89 | 1.19 0.70

5 hours 25 CPM 0.78 0.63-0.93 | 1.13 0.66




4 hours 28 CPM 0.65 0.40-0.90 | 2.15 1.26

3 hours 32 CPM 0.57 0.35-0.79 | 3.02 1.76

*CPM, Counts per minute. This is the chosen physical activity outcome for infants.
t The number of days required for reliability were rounded upwards to the nearest day, so for example 2.1

(days) and 2.7 (days) would be rounded up to 3 (days).
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