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A Variable

Developmental period of growth

Developmental period of growth
Timing of PREMS: onset
Timing of PREMS: length
Timing of PREMS: recovery

Category
During gestation

Ref.-category Estimate SD z p
During lactation -1.14 (-1.46) 0.24 {0.25) -4.83 (-5.74) <0.001 (<0.001)
After lactation  During lactation 1.15 (1.08) 0.30 (0.30) 3.79 (3.60) <0.001 {<0.001)
Late gestation Early gestation -2.98 (-2.83) 0.59 (0.63) -5.04 (-4.53) <0.001 (<0.001)
Continuous measure -0.76 (-0.76) 0.29 (0.30) -2.66 (-2.51) 0.008 (0.012)
Continuous measure -0.25 (-0.24) 0.26 {0.28) -0.97 (-0.85)  0.33 (0.39)

birth size birth size birth size

wean size wean size wean size

increased growth
after lactation

Species precociality Precocial Altricial 0.85 (1.00) 0.40 (0.49) 2.11 (2.04) 0.035 (0.041)
Offspring sex Both sexes mixed Male -0.43 (-0.49) 0.26 (0.27) -1.62 (-1.81) 0.11 (0.071)
Offspring sex Female Male 0.25 (0.23) 0.27 (0.28) 0.93 (0.80) 0.35 (0.42)
Sample size Continuous measure -0.15 (0.01) 0.11 (0.11) -1.30 (0.09) 0.19 (0.93)

Model: p < 0.001 (< 0.001), N = 722 (544)
B Gestation period of PREMS-onset \:I increased growth — full dataset
Early gestation Late gestation Early Late
v 1125 330 133 262 46 20 1235 13 [ ] noefrect  reduced dataset
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Fig. S1. The effects of our main model remain if only those studies were taken into account where PREMS effects on offspring growth were not an essential
part of the tested hypotheses. Early/late gestation means first/second half of gestation. Percentage of studies reporting a higher (orange), equal (gray), or
lower (blue) growth rate in offspring from PREMS mothers compared with control mothers (relative growth rate). (A-C) For each developmental period,
relative growth rates following PREMS during the first half of gestation were higher than those following PREMS during the second half of gestation. Within
this pattern, the relative growth rate increased with increasing levels of offspring independence (developmental period). (4) In a cumulative Logit link mixed
model (CLMM) (random factors: species, within study repeated measures), relative growth rates were independently predicted by developmental period of
growth measurement and gestation period of PREMS onset, also after controlling for length of and recovery time after stress exposure (both in percent of
gestation period). (B) PREMS effects on offspring growth following PREMS during the first half of gestation largely conformed to predictions if both de-
velopmental constraints and a counteracting growth plasticity coincide (Fig. 1D). PREMS effects following PREMS during the second half of gestation largely
conformed to predictions of mere developmental constraints in the absence of a counteracting growth plasticity (Fig. 1C). (C) Presenting PREMS effects on
offspring growth depending on finer-scaled periods of PREMS onset (half gestational trimester) illustrates the difference between early and late gestation
PREMS onset. (D and E) PREMS effects on offspring growth were not due to catch-up growth in reaction to a preceding growth reduction because accelerated
offspring growth was preceded by increased rather than decreased body size at both birth and weaning, and accelerated postindependence growth led to
increased rather than unaffected juvenile body sizes.
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A Non-food stress
Gestation period of PREMS-onset:
Early gestation Late gestation Early Late
\'J 144 161 104 942 94.5 37.5 140 15.5
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Offspring growth Offspring growth
during  during after during  during after Juvenile body size
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C Non-food stress
Variable Category Ref.-category Estimate SD z p
Developmental period of growth During gestation During lactation -0.61 (-0.77) 0.21 (0.21) -2.95(-3.60) 0.003 (<0.001)
Developmental period of growth After lactation During lactation 1.17 (1.11) 0.27 (0.26) 4.42 (4.26) <0.001 (<0.001)
Timing of PREMS: onset Late gestation Early gestation -2.68 (-2.50) 0.54 (0.54) -4.96 (-4.60) <0.001 (<0.001)
Timing of PREMS: length Continuous measure -0.24 (-0.26) 0.24 (0.24) -1.01(-1.08) 0.31 (0.28)
Timing of PREMS: recovery Continuous measure -0.22 (-0.24) 0.24 (0.24) -0.94 (-0.99)  0.35 (0.32)
Species precociality Precocial Altricial 1.06 (1.27) 0.29 {0.28) 3.65 (4.52) <0.001 (<0.001)
Offspring sex Both sexes mixed Male -0.25 (-0.28) 0.25 (0.24) -1.00(-1.16) 0.32 (0.24)
Offspring sex Female Male 0.35 (0.33) 0.24 (0.25) 1.44 (1.33) 0.15 (0.18)
Sample size Continuous measure -0.23 (-0.13) 0.11 (0.11) -2.11(-1.21) 0.035 {0.23)
Model: p < 0.001 {< 0.001), N = 858 {683)
D Food vs. Non-food stress
Variable Category Ref.-category Estimate SD z p
Developmental period of growth® During gestation During lactation -0.58 (-0.70) 0.20 {0.21) -2.91 (-3.40) 0.004 (<0.001)
Developmental period of growth? After lactation During lactation 1.13 {1.02) 0.26 {0.25) 4.38 (4.04) <0.001 {<0.001)
Timing of PREMS: onset® Late gestation Early gestation -2.58 (-2.39) 0.51 (0.52) -5.08 (-4.61) <0.001 {<0.001)
Timing of PREMS: length® Continuous measure -0.26 (-0.32) 0.25 (0.25) -1.05 {-1.26) 0.29 (0.21)
Timing of PREMS: recovery” Continuous measure -0.22 {-0.19) 0.24 (0.25) -0.91 {-0.78) 0.36 {(0.43)
Food stress® X Devel. period of growth During gestation During lactation -1.03 (-1.31) 0.42 {0.46) -2.44 (-2.81) 0.015 {0.005)
Food stress® X Devel. period of growth After lactation During lactation 1.23 (1.34) 0.56 (0.58) 2.19 (2.32) 0.029 (0.020)
Food stress® X Timing of PREMS: onset Late gestation Early gestation 0.31 (1.98) 1.02 (1.22) 0.30(1.62) 0.76 (0.11)
Food stress® X Timing of PREMS: length Continuous measure 0.22 {0.98) 0.47 (0.56) 0.46 (1.76) 0.64 {0.079)
Food stress® X Timing of PREMS: recovery Continuous measure 1.14 {(1.56) 0.42 (0.49) 2.69 (3.20) 0.007 {0.001)
Type of stressor Food stress  Non-food stress -0.90 (-1.82) 0.68 (0.88) -1.32 (-2.07) 0.19 (0.038)
Species precociality Precocial Altricial 0.87 {0.61) 0.24 (0.39) 3.67 (1.56) <0.001 {0.12)
Offspring sex Both sexes mixed Male -0.15 {-0.26) 0.21 {0.22) -0.68 {-1.22) 0.50 {0.22)
Offspring sex Female Male 0.29 (0.30) 0.21(0.22) 1.41(1.39)  0.16 {0.16)
Sample size Continuous measure -0.37 {-0.25) 0.13 {0.15) -2.79 {-1.68) 0.005 {0.094)
Model: p < 0.001 (< 0.001), N = 1125 (878)

Fig. S2. Moderating effects of the type of PREMS (food vs. nonfood) on PREMS effects on offspring growth rates across mammals. Early/late gestation means
first/second half of gestation. Percentage of studies reporting a higher (orange), equal (gray), or lower (blue) growth rate in offspring from PREMS mothers
compared with control mothers (relative growth rate). Length/recovery means period between onset and end of PREMS/between end of PREMS and partu-
rition (both in percent of gestation period). (A and B) Effects of early vs. late gestation maternal stress on offspring growth rates during gestation, during
lactation, and after lactation are plotted separately for (A) nonfood PREMS and (B) food restriction PREMS. (C and D) Cumulative Logit link mixed model
(CLMM) (random factors: species, within study repeated measures). (C) An analysis limited to nonfood stress revealed that both the effects of reduced maternal
investment (developmental period) and the counteracting growth plasticity (effect of the timing of PREMS onset) can be caused by nonfood PREMS. (D) Food
stress further amplifies the effect of maternal investment (developmental period), whereas the strengthening of the counteracting growth plasticity was not
significant in our analysis (interaction effects). ®Conditional effect for nonfood PREMS only; Preference category for interaction term: nonfood stress.
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A Pure glucocorticoid manipulation
Gestation period of PREMS-onset:
Early gestation Late gestation Early Late
v 0 20 27 158 15.5 5.5 20 0
p 0.003 0.9 0.16 <0.001 <0.001 0.023 0.26 0.001
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N 226 136 62 220 113 73 76 75 duced
132 86 49 169 92 55 56 55 reduce
DO (132) (86) (49) ( ........ ) (92) (55) (56) (55) 0 e
ﬁ 75%
s
£ 50%
k]
R 25%
0% — | — |
Offspring growth Offspring growth
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C Pure glucocorticoid manipulation
Variable Category Ref.-category Estimate SD z p
Developmental period of growth During gestation During lactation -1.22 0.35 -3.52 <0.001
Developmental period of growth After lactation During lactation 119 0.38 3.11 0.002
Timing of PREMS: onset Late gestation Early gestation -2.99 0.92 -3.26 0.001
Timing of PREMS: length Continuous measure -0.76 0.33 -2.29 0.022
Timing of PREMS: recovery Continuous measure -0.21 044 -0.48 0.63
Species precociality Precocial Altricial -0.10 0.85 -0.12 0.90
Offspring sex Both sexes mixed Male -0.42 0.34 -1.23 0.22
Offspring sex Female Male 0.15 0.42 0.35 0.73
Sample size Continuous measure 0.04 0.15 0.29 0.77
Model: p < 0.001, N = 295
D External stressor vs. pure glucocorticoid manipulation
Variable Category Ref.-category Estimate SD z p
Developmental period of growth® During gestation During lactation -1.44 (-1.20) 0.36 (0.33) -3.96 (-3.62) <0.001 (<0.001)
Developmental period of growth® After lactation During lactation 1.39 (1.15) 0.41 {0.37) 3.42 (3.11) <0.001 (0.002)
Timing of PREMS: onset” Late gestation  Early gestation -4.15 (-3.29) 1.06 (0.92) -3.90 (-3.57) <0.001 (<0.001)
Timing of PREMS: length? Continuous measure -1.38 {(-1.07) 0.48 (0.42) -2.88 {(-2.55) 0.004 (0.011)
Timing of PREMS: recovery® Continuous measure -0.58 (-0.45) 0.47 (0.41) -1.24 (-1.09) 0.21 (0.28)
External stress” X Devel. period of growth During gestation During lactation 0.76 (0.28) 0.41 (0.39) 1.84 (0.70) 0.065 (0.48)
External stress® X Devel. period of growth After lactation During lactation -0.14 (0.08) 0.48 {0.46) -0.28 {0.18) 0.78 (0.86)
External stress® X Timing of PREMS: onset Late gestation  Early gestation  2.58 (2.12) 1.13 (1.03) 2.27 (2.05) 0.023 (0.040)
External stress® X Timing of PREMS: length Continuous measure 1.27 (1.12) 0.52 (0.48) 2.42(2.33) 0.015 (0.020)
External stress® X Timing of PREMS: recovery Continuous measure 0.96 (0.99) 0.51 (0.47) 1.87 (2.09) 0.062 (0.037)
Type of stressor External stress GC manipulation -0.94 (-1.16) 0.74 (0.71) -1.28 (-1.62) 0.20 {0.10)
Species precociality Precocial Altricial 0.42 {0.39) 0.32 (0.43) 1.31(0.92) 0.19 (0.36)
Offspring sex Both sexes mixed Male -0.23 {-0.30) 0.21 (0.22) -1.08 {-1.41) 0.28 (0.16)
Offspring sex Female Male 0.29 {(0.30) 0.21 {0.21) 1.39(1.40) 0.16 (0.16)
Sample size Continuous measure -0.30 {-0.22) 0.13 (0.14) -2.39 (-1.52) 0.017 {0.13)
Model: p < 0.001 {< 0.001), N = 1125 (878)

Fig. 3. Comparing effects of PREMS elicited by manipulation of maternal glucocorticoids only with effects elicited by external stressors. The potential role of
prenatal maternal GC levels in shaping maternal investment and offspring growth plasticity is evident from the fact that in the absence of any stressor, GC
manipulation alone can elicit the entire range of PREMS effects on offspring growth. Early/late gestation means first/second half of gestation. Percentage of
studies reporting a higher (orange), equal (gray), or lower (blue) growth rate in offspring from PREMS mothers compared with control mothers (relative
growth rate). Length/recovery means period between onset and end of PREMS/between end of PREMS and parturition (both in percent of gestation period). (A
and B) Effects of early vs. late gestation maternal stress on offspring growth rates during gestation, during lactation, and after lactation are plotted separately
for pure glucocorticoid manipulation (A) and external stressors (B). (C and D) A cumulative Logit link mixed model (CLMM) (random factors: species, within
study repeated measures). (C) An analysis limited to pure glucocorticoid manipulation revealed that both the effects of reduced maternal investment (de-
velopmental period) and the counteracting growth plasticity (effect of the timing of PREMS onset) can also be caused by pure manipulation of maternal
glucocorticoid levels. (D) With external stressors, the timing effects of PREMS on growth patterns were less pronounced (interaction effect of the timing
of PREMS onset). *Conditional effect for pure glucocorticoid (GC) manipulation without external stressor; Preference category for interaction term: pure
glucocorticoid manipulation without external stressor.
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