
Figure S3 

 
Meta-analysis of duration. Forest plots show the effect sizes of the within-experiment 
differences between the observer’s allogrooming at (A) baseline and after a separation with 
stressor (Hedges’ g=1.3, p<3x10-26), (B) baseline and after a control separation (Hedges’ g=0.22, 
p>0.31), and (C) separation with and without a stressor (Hedges’ g=0.58, p<0.0001). Hedges’ g 
for each study was calculated using ranked duration. The last row of each plot shows the overall 
effect size and the lower and upper limits of the 95% confidence interval. Experiment numbers 
refer to the experiments in Table S1.  



Figure S4 

 
Meta-analysis of latency. (A) A meta-analysis of results from 13 experiments shows the 
observer’s precise latency to groom the demonstrator after control separations and after 
separations with a stressor. Lines represent the mean ± 95% confidence interval. (B) A forest 
plot shows the effect size of the within-experiment difference between the observer’s latency to 
allogroom after control separations and after separations with stressor. The last row of the plot 
shows the overall effect size (Hedges’ g=-0.72, p<0.0001) and the lower and upper limits of the 
95% confidence interval. Experiment numbers refer to the experiments in Table S1.  



Figure S5 

 
Consolation test in meadow voles. Meadow vole males (N=12) do not show an increase in 
allogrooming toward stressed female mates. (A) Bars represent the mean ± SEM of the ranked 
duration of allogrooming performed by the male observer. (B) Bars represent the mean ± SEM of 
the male observer’s latency to allogroom the female mate.  



Figure S6 

 
Familiarity bias in latency. Observers are faster to initiate allogrooming toward stressed mates 
and siblings than toward stressed strangers. Bars represent the mean ± SEM of the observer’s 
latency to allogroom the demonstrator. *** p<0.0001.   



Figure S7 

 
Cagemates. Unrelated same-sex cagemates, housed together since weaning, underwent 
separations where one cagemate was stressed. Bars represent the mean ± SEM of the ranked 
duration of allogrooming directed by the observer toward the demonstrator.  *** p<0.0005.  
  



Figure S8 

 
Novel Experience. Observer-demonstrator pairs underwent separations where the demonstrator 
was moved into a chamber and either exposed to odors alone, or to odors paired with light foot 
shocks. Bars represent the mean ± SEM of the ranked duration of allogrooming directed by the 
observer toward the demonstrator.  *** p<0.0005.   
  



Figure S9 

 
FOS in ACC by coordinates. Observers (from Figs. 4C-D) were administered a consolation test 
with either control separations or separations with stressor. An exploratory analysis looked at the 
relationship between FOS-positive cell counts in both groups at the three rostral-caudal 
anatomical positions within the ACC that were averaged for the primary analysis. The largest 
statistical difference occurred at +1.4 from Bregma, the coordinates targeted for drug injections. 
Data points represent the mean ± SEM of the count of FOS-positive cells. * p=0.03, ** p=0.01.  



Figure S10 

 
ACC activation during observation of stressed demonstrator. Observers were administered a 
consolation test where they were exposed to either stressed (N=10) or unstressed (N=10) 
demonstrators across a clear, perforated barrier for 5 minutes. (A) Observers exposed to stressed 
demonstrators (relative to those exposed to unstressed demonstrators) showed increased activity 
in the ACC. Bars represent the mean ± SEM of the count of FOS-positive cells as a percent of 
the unstressed control. (B) Representative brain sections showing FOS immunostaining in the 
ACC from both treatment groups. Dotted circles show the quantified area. cc: corpus callosum. 
(C) An exploratory analysis looked at the relationship between FOS-positive cell counts in both 
groups at the three rostral-caudal anatomical positions within the ACC that were averaged for the 
primary analysis. The largest statistical difference occurred at +1.4 from Bregma, the coordinates 
targeted for drug injections. Data points represent the mean ± SEM of the count of FOS-positive 
cells. * p<0.05, ** p<0.005. 
  



Figure S11 

 
Cannula placement. The location of intracranial injections into (A) ACC and (B) PLC is shown 
by bars representing the 0.5 mm path of the injection cannula, from the end of the implanted 
guide cannula to the target brain region. Injections occurred at the bottom of the bar. Open bars 
(left) show vehicle injections; solid bars (right) show drug injections.  



Figure S12 

 
The consolation testing cage. (A) The cage with the two halves connected together to form a 
single space. In this configuration, the cage can be used as standard housing. Cage lids and 
feeders not shown. (B) The two cage halves pulled apart to show the braces with embedded 
magnets. (C) The cage with a clear, perforated barrier inserted in between the cage halves. The 
clear barrier has embedded magnets matching the cage magnets. (D) The two cage halves pulled 
apart with solid barriers inserted to form two independent hemi-cages. 



Experiment Groups Observer Sex N Mean SD Mean SD Mean SD M1 Mean M1 SD M2 Mean M2 SD M3 Mean M3 SD M4 Mean M4 SD M5 Mean M5 SD M6 Mean M6 SD M7 Mean M7 SD M8 Mean M8 SD M9 Mean M9 SD M10 Mean M10 SD M1 Mean M1 SD M2 Mean M2 SD M3 Mean M3 SD M4 Mean M4 SD M5 Mean M5 SD M6 Mean M6 SD M7 Mean M7 SD M8 Mean M8 SD M9 Mean M9 SD M10 Mean M10 SD
Experiment 1 1 Male 6 108.03 241.06 18.77 21.54 4.73 4.76 6.35 6.88 7.1 8.32 11.4 11.29 11.52 11.18 12.27 10.52 12.95 10.76 13.22 10.47 13.77 9.99 15.17 11.19 9.53 13.56 16.4 28.5 22.5 39.80 25.3 42.21 25.3 42.21 33.15 59.69 35.07 60.00 36.25 59.74 37.4 59.35 41.48 58.06
Experiment 2 1 Male 12 359 232.16 79.07 83.45 3.14 4.40 0.75 0.93 1.58 2.32 3.93 8.07 4.83 10.24 5.55 12.20 7.46 16.02 10.07 17.66 11.98 20.39 12.93 21.08 13.78 21.80 4.08 7.26 7.22 11.76 10 16.52 12.72 16.52 17.72 26.72 17.72 26.72 21.37 28.64 22.32 28.87 24.1 30.79 26.6 32.02
Experiment 3 1 Male 7 240.9 177.56 124.51 211.58 2.62 3.33 0.34 0.37 1.33 1.85 2.23 2.59 7.6 14.27 9.7 18.68 10.54 18.92 10.54 18.92 10.89 18.72 10.89 18.72 11.07 19.2 6.80 7.09 16.49 16.27 21.11 16.78 23.2 17.68 23.2 17.68 24.03 18.99 25.83 22.17 28.06 26.79 28.29 26.51 32 25.58
Experiment 4 1 Male 12 360.27 252.5 60.83 69.73 6.72 10.30 0.26 0.89 0.33 0.89 0.8 1.23 2.65 6.27 2.65 6.27 2.73 6.28 4.23 6.89 4.23 6.89 4.71 6.91 4.79 6.85 4.65 4.42 8.49 9.7 11.99 16.68 16.61 25.25 21.17 39.97 25.71 47.35 29.74 55.37 35.08 62.79 35.3 62.80 35.96 62.73
Experiment 5 1 Male 16 32.17 36.8 2.41 4.32 14.84 15.40 22.11 20.82 26.51 28.95 27.82 29.98 28.91 30.26 29.41 30.52 33.1 32.93 38 41.27 42.76 51.77 43.64 54.20
Experiment 6 1 Male 12 142.48 136.49 2.02 2.94 5.46 8.56 6.93 12.73 7.87 15.70 9.56 19.10

2 Male 12 22.43 30.35 6.11 4.44 9.58 6.93 11.86 7.69 16.47 13.58 17.45 14.93
Experiment 7 1 Male 9 132.94 89.61 11.52 10.59 6.27 8.69 12.02 15.94 18.58 24.78 19.41 24.36 20.37 25.07 28.64 29.75 33.58 33.41 33.76 33.64 37.09 31.32 39.53 31.18
Experiment 8 1 Male 7 55.46 27.98 3.68 5.69 8.86 7.37 22.43 22.15 25.31 25.33 31.97 23.54 37.3 26.71 40.27 24.13 43.2 23.56 50.81 34.34 59.14 30.89 65.93 35.67
Experiment 9 1 Male 9 61.96 96.51 4.26 5.16 6.64 6.26 9.24 9.25 11.24 13.22 12 14.48 12.49 15.76 15.18 14.97 15.62 14.81 17.6 15.96 22.26 20.38 25.06 23.97
Experiment 10 1 Male 28 94.38 154.19 7.04 9.31 11.90 11.25 18.69 18.21 23.88 22.76 29.67 28.63 33.85 31.34 37.6 37.7 41.53 37.5 43.43 38.15 45.28 40.12 47 40.41

2 Male 29 83.15 145.94 8.32 11.90 6.24 7.20 13.24 14.97 17.8 20.05 23.73 25.67 26.92 28.78 28.53 30.19 31.11 30.63 33.1 32.39 36.91 33.6 38.11 34.51
Experiment 11 1 Male 24 50.33 52.18 2.22 4.57 13.13 14.38 18.71 20.54 23.18 25.05 28.19 32.21 29.62 32.92 32.34 34.81 35.31 37.61 38.72 42.05 42.76 45.47 43.31 45.11

2 Male 11 7.74 5.47 0.98 1.63 9.20 11.13 21.26 17.96 34.07 31.23 39.43 33.15 49.26 40.44 57.98 54.49 62.64 62.18 67.75 67.19 67.75 67.19 69.29 67.91
3 Female 13 43.48 15.76 6.03 9.81 5.99 5.25 12.72 11.7 23.32 18.61 27.53 18.76 30.06 22.29 32.29 23.03 35.98 25.96 36.08 25.91 36.28 25.99 37.87 26.68
4 Female 11 52.01 20.49 1.59 2.52 11.20 12.80 17.45 16.81 23.19 20.42 25.58 20.29 29.32 27.09 32.39 30.64 36.92 31.80 38.67 33.69 38.98 33.92 41.18 36.08

Latency ‐ Separation Latency ‐ Separation w/stressor Duration ‐ Baseline Cumulative duration (by minute) ‐ Separation Cumulative duration (by minute) ‐ Separation w/stressor
Table S1
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