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• Phase 1a
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• Progressive ratio

• 7 sessions

• Dominance tested following progressive 

ratio sessions

• Research has shown that a dominant/subordinate relationship forms in paired housing conditions with rats.1

• Dominant rats have increased food-reward motivation and increased risky decision making.2

• Risky and impulsive choice have serious implications that are linked to behaviors such as: gambling, obesity, illicit drug usage and 

alcoholism among others.3

• Goals of study: 

• To understand the effect that housing condition has on the formation of a dominant/subordinate relationship. 

• To understand how either dominant or subordinate relationships in a pair relates to risky and impulsive choice. 

• Understanding these relationships will give insight into how standard housing conditions could affect choice behavior in rats. 

• Twenty-four male Sprague-Dawley rats were randomly assigned to one of two groups (n =12).

• One group was placed in paired housing conditions in a standard sized shoe-box container.

• The other group was placed in individual housing under standard conditions. 
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RESULTS

Operant Choice Tasks

• The SS outcome in the Impulsive Choice task was always 10-s 

delay for 1 pellet and the LL was always 30-s delay but the 

reward magnitude was altered from 1 to 2 to 3 pellets. 

• The certain-smaller (C-S) reward in the Risky Choice task was 

either 1 or 3 pellets with probability (p) = .5 for both and the 

uncertain-larger (U-L) was always 3 or 9 pellets with p = .2, .5 

and .8 in an increasing order. 

• 80 trials in two 40-trial blocks, each block had 16 forced trials 

and 24 free trials with a 60-s ITI between trials for a duration 

of 2 hr.

• For the Progressive Ratio task (data not shown), the initial 

response requirement was three responses and each additional 

reinforcer required an additional three responses 

(36912…).  

Dominance

• Pinning behavior: 

• Pinning was assessed by the number of pins and time 

spent pinning between cage mates. 

• The pinning was monitored by video camera in the home 

cages for 10 min after testing for risky/impulsive choice.

• Pinning was defined as a contested mount.

• The tube test:

• Cage mates were placed in opposite ends of a clear tube.

• The tube was three feet long with a three inch diameter 

and holding chambers on each side of the tube, and the test 

was monitored with a video camera. 

• Rats were evaluated based on the number of “wins” (A 

win was achieved by backing the other rat out of the tube). 
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• Overall housing condition (single or paired) did not significantly affect choice behavior. However pair-housing, which led to dominant versus subordinate 

relationships, did change risky choice behavior in that dominant rats (measured by time pinning) showed steeper risky functions.

• While time pinning was positively related to sensitivity to the slope of risky function, dominance in the tube test was (non-significantly) positively related to 

overall UL choices suggesting that the two dominance measures had different relationships with risky choice.

• The group of rats that were tested for risky choice second were significantly less risky at the lower probabilities, and this interacted with dominance.  

• However, dominance did not affect impulsive choice behaviors, indicating that the social relationship effects were specific to risky choice.
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• LL choices increased 

as LL magnitude 

increased. 

• There were no 

significant order 

effects on impulsive 

choice. 

• At the two lowest 

probabilities, there was a 

difference in risky choice 

due to both task order and 

dominance.

• The subordinate rats that 

were tested for risky choice 

first showed more UL 

choices than when they 

were tested second.

• At the lowest 

probability, there was a 

difference in risky 

choice due to task 

order.  

• There was also a 

difference in the risky 

choice bias between 

groups. 

• There were no 

significant 

differences between  

single- and pair-

housed rats in their 

impulsive choice 

behavior.

• There were no 

significant 

differences between  

dominant and 

subordinate rats in 

their impulsive 

choice behavior.

• There were no 

significant differences 

between single- and 

pair-housed rats in their 

risky choice behavior.

• The  average weight did not significantly differ 

between groups; however, the variance in weights 

was higher for the pair-housed rats.

• More dominant rats in the tube test tended to make

more UL choices, but this was not significant.

• There was a significant positive correlation 

between the slope of the risky choice function and 

pinning time.


