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Anxiety and Decision Making

Advanced Seminars in Behavioral Neuroendocrinology
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Justin Smith – 13 January 2012
Introduction to Anxiety; Introduction to Decision Making
1. Anxiety defined clinically  by the Diagnostic and Statistics Manual IV (DSM-IV) 
a. DSM-V is being developed now
i. Published May 2013
b. Generalized Anxiety Disorder, Panic Disorder, Agoraphobia, Specific Phobia, Social Phobia, OCD, PTSD, Acute Stress Disorder, Anxiety Disorder
c. Yerkes-Dodson Law of Anxiety or Stress
i. Inverted U shape function of Performance vs Arousal 
ii. Low Anxiety – low performance → medium Anxiety – high performance → high Anxiety – low performance
d. Combined DSM-Yerkes-Dodson explanations may provide the best understanding of the anxiety
2. Animal tests for Anxiety
a. Open Field Test – general anxiety, specific phobia

i. Rodents prefer to be in small closed in spaces

ii. Time in the open area reflects low anxiety
b. Novelty Suppressed Feeding - 
c. Elevated Plus Maze - general anxiety, specific phobia
i. Elevated Zero Maze

d. Social Interaction Test – social phobia

i. Another animal in the open field

1) Either submissive animals or in a small screen cage

ii. Mouse in a cup, no mouse in a cup test
e. Social Avoidance test – social phobia
i. Animal in a small screened cage after a social defeat
3. Decision Making 

a. What is choice?
b. Fight or flight

c. Save for the Future

d. Brain areas: Limbic vs PFC
4. Decision Making animal tests
a. Y-Maze

b. Straight Alley Maze

c. Stress-Choice paradigm

5. Anxiety influences Decision Making
Dave Arendt – 28 Jan 2011
Transient inactivation of the medial prefrontal cortex affects both anxiety and decision-making in male Wistar rats Leonie de Visser, AM Baars, J van ’t Klooster, Ruud van den Bos 2011 Frontiers in Neuroscience 5: 1-7
1. Making a disadvantageous decision
a. Damaged medial Prefrontal Cortex (mPFC)
i. Emotional control and conflict resolution
ii. Involved in anxiety and decision making
1) mPFC is divided into anterior cingulate (ACC top), prelimbic (PL middle), infralimbic (IL bottom)
2. Artificial GABAA/B deactivation of mPFC increases anxiety
a. MuscimolGABAA and baclofenGABAB agonists into prelimbic cortex
b. Anxiety  = decreased open arm activity on elevated + maze (EPM)

c. PL inhibits the amygdala to limit anxiety
i. PL has inhibitory projections to the amygdala

ii. Deactivation of the PL disinhibits the amygdala → ↑ fear and anxiety
3. GABAA/B deactivation of PL decreases the rate of improvement in reducing disadvantageous choices in good performers
a. Advantageous vs disadvantageous choices in the rat Iowa Gambling Task (rIGT)

i. Human IGT is a card drawing task

1) 4 decks: 

ii. rIGT has 4 arms: 2 empty (exploratory) + 2 baited (good and bad)

1) good baited arm: 80% sucrose pellets or 20% quinine + sucrose pellets

2) bad arm: 10% sucrose pellets or 90% quinine + sucrose pellets

3) Early trials of the rIGT is exploration; regulated by amygdala and nucleus accumbens

4) Later trials and choices results in a defined strategy; regulated by the mPFC

5) good performers choose the good arm at a rate above the median response

6) poor performers choose the good arm at a rate less than the median response
b. GABAA/B deactivation of PL has no effect on poor performers

4. Only good performers exhibit PL control of decision making
a. Lack of PL control leaves increased amygdalar and accumbal function → ↑ risky behavior

5. The stress hormone corticosterone also reduces the rate limiting disadvantageous choices
a. ↑ activity (fos) in latOFC, insula, (IL and PL?)

Justin Smith – 27 January 2012
Decision-making performance is related to levels of anxiety and differential recruitment of frontostriatal areas in male rats Leonie de Visser, AM Baars, M Lavrijsen, CMM van der Weerd, Ruud van den Bos 2011,  Neuroscience 184: 97–106

1. Anxious individuals are at risk for mood disorders and drug addiction 
a. Anxiety induces negative cognitive biases

b. Anxious humans perform poorly

i. As in Iowa Gambling Test

c. Mice bread for high anxiety have
2. Dysfunctional connectivity of orbitofrontal cortex (OFC), prefrontal cortex (PFC), anterior cingulate cortex (ACC), amygdala → ↓ Decision making (OFC/dlPFC), → ↓ inhibitory control (ACC/Supplementary Motor Area), → ↓ working memory (Amygdala/Hippocampus)
a. As in Heroin addicts, after 3 months of withdrawl

3. ↑ anxiety → ↓ cognitive performance
a. ↑ EPM open arm time → ↑ rIGT advantageous (good) performance
b. ↓ EPM open arm time → ↑ rIGT disadvantageous (poor) performance

4. Poor rIGT performers ↓ fraction of advantageous rIGT choices
a. Good rIGT performers ↑ fraction of advantageous rIGT choices

b. PoorrIGT ∆ from 28 – 51% advantageous performances (↑ 23%)
c. GoodrIGT ∆ from 30 – 87% advantageous performances (↑ 57%)
5. Good performers double the positive increase in performance of the poor performers

6. Good performers learn not to switch from the advantageous choices 
a. Poor performers do not learn not to shift from the advantageous choices

7. Good performers learn to stay with an advantageous strategy even though they are sometimes presented with a negative reinforcer (quinine pellet)

a. Poor performers do not learn to stay 

8. Highly anxious/poor performer rats have increased neural activity in Prelimbic PFC (PL), Infralimbic PFC (IL), and Nucleus Accumbens shell
a. NAcc shell related to rewarding effects

9. Good performers that are less anxious have greater neural activity in Nucleus Accumbens core

a. NAcc core related to behavioral performance (drug seeking)

10. PL, IL, & NAcc shell  play an important role in developing the strategy for decisions that result in advantageous long term rewards

Andy Luxon – 3 February 2012
Chronic intermittent cold stress and serotonin depletion induce deficits of reversal learning in an attentional set-shifting test in rats MDS Lapiz-Bluhm, AE Soto-Piña, JG Hensler, DA Morilak 2009 Psychopharmacology 202: 329–341
1. Decision Making process is regulated by 2 forebrain-limbic loops
a. Limbic (affective/motivational) loop

i. Orbitofrontal cortex (OFC), Amygdala, Nucleus accumbens (ventral striatum)

b. Cognitive (executive/motor) loop
i. dorsolateral PreFrontal Cortex (dlPFC) and dorsal striatum

c. the  2 loops interact

2. Trp-depletion → ↓ PFC 5-HT and ↓ 5-HIAA → persist in choosing disadvantageous strategies in the rIGT and rPDT (Probabilistic Delivery Test) 
a. Trp- → ↓ learning rate for recognizing the probability of getting a reward
b. Trp- → ↓ 5-HT and 5-HIAA in hippocampus and 

c. Trp- → ↑ risky behavior
3. ↓ PFC 5-HT linked to poor decision making and gambling proneness
4. Stress (cold) → ↓ rate for learning reversal tasks
a. Stress does not affect rate for learning reward cues or multiple reward cues

b. Reversal Learning involves 4 distinct operations

i. Detection of a change in expected behavioral response for reward (error detection)
ii. Inhibition of the previously learned positive response

iii. Overcoming learned avoidance of the previously negative stimuluts

iv. Acquisition a new association, new expected behavioral response for reward

5. 5-HT depletion → ↓ rate for learning reversal tasks
a. PCPA → ↓ 97% 5-HT 
i. PCPA = 4-chloro-DL-phenylalanine methyl ester hydrochloride
6. ↑ 5-HT (SSRI) limits the stress-induced decrease in learning rate for reversal tasks
a. Why doesn’t stress affect the 2nd reversal learning? The 2nd reversal isn’t novel – the reversal is still changing the scent
b. ↑ 5-HT (SSRI) limits the stress-induced decrease in learning rate for a 3rd dimensional reversal task

i. However, switching the dimension (scent vs texture) is not affected by stress

c. Citalopram = SSRI

7. Cold stressed animals → ↓ PFC 5-HT levels during learning tasks
a. 5-HT not measured during or immediately after stress

b. Baseline extracellular 5-HT not different between stressed and unstressed animals

c. [5-HT] ∆ during learning tasks (taken together from the 1st reversal)
i. Controls mounted a faster (and bigger) 5-HT response than stressed animals

Andrew Bubak – 10 February 2012

Attenuating GABAA receptor signaling in dopamine neurons selectively enhances reward learning and alters risk preference in mice JG Parker, MJ Wanat, ME Soden, K Ahmad, LS Zweifel, NS Bamford, Richard D Palmiter 2011, J Neurosci 31: 17103–17112
1. Decision Making in a risky probabilistic choice is impaired by GABA-inhibited DA VTA cells
a. Mice genetically modified to lack GABAA β3 subunit are more risk-preferring in a probabilistic selection task
b. Gabrb3 = GABAA β3 subunit

i. Lox- Gabrb3-lox X Cre- DA transporter → β3 KO

2. GABAA β3 subunit knockouts exhibit significantly reduced GABAA current
a. Gabrb3 KO → ↓ inhibitory input to VTA DA cells 

3. Morphine-induced locomotion is enhanced in B3 KO

a. Morphine binds μ receptors on GABA cells

b. Gabrb3 KO → ↑ excitatory input to VTA DA cells

4. Gabrb3 KO  have  increased DA release in NAc when stimulation of the PPT causes release of Glu and ACh in VTA
5. Gabrb3 KO → ↑ DA → ↑ acquisition  of appetitive learning

a. lever pressing = Instrumental Conditioning or T-maze = Spatial Conditioning for food

b. normal reversal and extinction learning

c. Gabrb3 KO → normal aversive learning

i. DA has been shown to be required for aversive learning – cue dependent fear conditioning

6. Gabrb3 KO → ↓ GABA current → ↑ NAc DA learn appetitive tasks faster but are more likely to choose the bigger reward even though it may delivered less frequently (less long-term reward)
7. DA facilities reward seeking, but inhibits delayed reward behavior

James Hassell – 17 February 2012
No fear no risk! Human risk behavior is affected by chemosensory anxiety signals  Katrin Haegler, R Zernecke, AM Kleemann, J Albrecht, O Pollatos, H Brückmann, Martin Wiesmann 2010, Neuropsychologia 48: 3901–3908
1. Anxiety stimulates pheromonal secretion

a. Human sweat collected during anxious conditions (high rope course) stimulates anxiety
b. Anxious sweat increases risky decision making (Haegler’s Risk Game)
2. Social Anxiety influences OFC (orbitofrontal cortex) response (fMRI) to vomeronasal stimulation from human sweat

a. Sweat from ♂s collected during sexual or neutral stimulation had equal effect on OFC
b. Social anxiety state influence the outcome, but no acute anxiety was involved

c. Human sweat has pheromonal information 

3. Naïve ♀ rats prefer intact ♂s to castrated ♂s in a T (testosterone) – dependent matter
a. ♂ sexual pheromones are an unconditioned stimulus for ♀s

b. ♂ sexual pheromones are not (very) volatile = vomeronasal signal

c. Volatile components coupled with nonvolitile ♂ sexual pheromones produced conditioned attraction
i. Naïve ♀s are not attracted to volatile components of ♂ scent
d. D1 receptor blocker did not disrupt ♀ preference for ♂ pheromone
i. Dopamine (DA) receptor type 1 antagonist (systemic)
ii. intact DA cell activity does not correlate with sex pheromone preference
iii. Intact DA cells correlate with sucrose preference

e. Pheromones influence neural and behavioral activity
f. Reward stimulates more than one neural circuit

i. VTA → ↑ DA→ ↑ NAc

ii. OB → ↑ CoA → ↑ BLA→ ↑ Glu → ↑ NAc

4. Anxiety and decision making are influenced by olfactory signals
Li Hao – 24 February 2012
Neurosteroidogenesis is required for the physiological response to stress: Role of neurosteroid-sensitive GABAA receptors J Sarkar, S Wakefield, G MacKenzie, SJ Moss, J Maguire 2011 J Neurosci 31: 18198–18210
1. Neurosteroid (THDOC) via GABAA reverses stress-induced anxiety

a. THDOC is anxiolytic beyond control levels in EPM (not open field)

i. THDOC = tetrahydro-deoxycorticosterone

b. THDOC binds GABAA receptors with  δ subunits (GABAAδ)
c. THDOC stimulates excitatory effects from GABAAδ → ↑ CRF → ↑ HPA
2. GABAA receptors are made up of 5 subunits
a. 2 α, 2 β, and 1 δ or γ subunits
b. 19 subunits are possible: α1-6, β1-3, γ1-3, δ, eta, θ, π, rho1-3
3. THDOC → ↑ GABAAδ current
a. THDOC does not → ↑ GABAAδ current in GABAAδ knockout = gabrd- mice

4. PVN CRF cells are densely populated with GABAAδ
a. Also hippocampus

5. No Stress: THDOC → ↓ PVN CRF neuron firing rate
a. Stress: THDOC → ↑ PVN CRF neuron firing rate

b. Stress in gabrd- mice → ↑ PVN CRF neuron firing rate
i. THDOC does not effect PVN firing rate in gabrd- mice

6. No Stress: THDOC → GABAAδ→ inhibitory current

a. Stress → TDOC → GABAAδ→ excitatory current

b. Stress → ↓ phosphorylated ser940KCC2 → ↓ [Cl-] gradient 
i. KCC = Potassium-Chloride cotransporter
c. with NKCC → ↑ [Cl-] in CRF cells GABAAδ → excitatory current

i. Cl- efflux depolarizes the cell

7. Stress: THDOC → ↑ corticosterone
a. Blocked by neurosteroid synthesis blocker finasteride

b. No stress: THDOC → ↓ corticosterone

8. Under Stress THDOC → ↑ CRF release → ↑ HPA activity
Terry Dunlop – 2 March 2012

Dopaminergic Modulation of Risky Decision-Making NW Simon, KS Montgomery, BS Beas, MR Mitchell, CL LaSarge, IA Mendez, C Bañuelos, CM Vokes, AB Taylor, RP Haberman, JL Bizon, B Setlow 2011 J Neuorsci 31: 17460 –17470
1. D2 receptor agonist reduces risky decision making associated with large food reward
a. No effect of D1 agonists (SKF81297) or antagonists (SCH23390), no effect of D2 antagonist (eticlopride)
i. Dopamine 2 receptor agonist = bromocriptine

ii. D2 receptors can be presynaptic (autoinhibitory) or postsynaptic

b. Risk includes punishment with progressively ↑ probability of footshock (0, 25,50,75, 100%)
i. Large food reward = 3 pellets 45 mg of grain

ii. Small reward = 1 pellet

c. Each test trial is preceded by forced choice trials – one lever is available to demonstrate the response to that lever, each lever in turn
2. Blocking DA uptake + DA release → ↓ risky decision making
a. Amphetamine blocks → DA uptake + DA release

3. D2 antagonist attenuates the amphetamine-induced ↓ risky decision making
4. Risky decision making in a population is highly variable
a. Some rats take virtually no risk

b. Some rats will endure 100% punishment (footshock)

5. D1 receptor activity in Insular Cortex and NAc shell predict risky decision making
a. NAc shell is associated with reward, core inhibits impulsive behavior

b. Insula is associated with risky decision making
6. D2 receptor in dorsal striatum negatively predicted risky decision making
7. D2 receptor in OFC predicted risk aversion and risky decision making
a. Elevated D2 in both aversive and risky phenotypes

8. Low D2 receptor in mPFC predicted  risk aversion and risky decision making
Tyler Wray – 16 March 2012

Effects of acute ethanol on corticotropin-releasing hormone and b-endorphin systems at the level of the rat central amygdala MP Lam C Gianoulakis 2011 Psychopharmacol 218: 229–239
1. Anxiety is promoted by extrahypothalamic corticotropin releasing factor (CRF) 

a. CRF is produced as a neuromodulator by neurons in the CeA and BNST

b. CeA (central nucleus of the amygdala) & BNST (bed nucleus of the stria terminalis) are part of the extended amygdala

c. CRF stimulates β-endorphin (β-End) release in pituitary
i. β-End is from the same preprohormone as ACTH

ii. CRF stimulates ACTH at the adenohypophysis
2. ETOH stimulates CRF and β-End release 
a. ETOH → ↑ β-End in NAc, VTA, CeA

i. Naloxone →↓ ETOH-induced DA release in NAc

ii. Naloxone →↓ ETOH consumption

1. Naloxone →↓ psychological palatability of ETOH

iii. Naloxone → ↑ time to ETOH relapse

b. ETOH → β-End in an inverted U dose response

3. ETOH → ↑ CRF in the CeA
a. ↑↑ ETOH dose → ↑↑ CRF in the CeA
b. ETOH → ↑↑ CRF in the CeA over time

c. Anxious grooming behavior increases when ETOH → ↑ CRF in CeA

i. Timeline is not the same for anxiety and CRF 

4. CRF → in CeA → ↑ β-End in CeA
a. ETOH → ↑ β-End in CeA

5. CRF1 and CRF2 receptor antagonists block ETOH stimulated β-End in CeA
a. ETOH-induced ↑ β-End in CeA is mediated by CRF

6. Acute ETOH exposure stimulates GABA in the amygdala, indirectly stimulating CRF and therefore β-End in CeA
Alyssa Block – 30 March 2012

An exploratory study of the neural mechanisms of decision making in compulsive hoarding DF Tolin, KA Kiehl, P Worhunsky, GA Book, N Maltby, 2009 Psych Med 39: 325–336
1. Hoarding results from difficulty in decision making
a. May be a subtype of OCD

i. However, while hoarding and OCD can be comorbid (17%), but most hoarders (83%) do not have other OCD symptoms

ii. OCD patients with hoarding did worse on the IGT (Iowa gabling test) than OCD patients without hoarding

2. Basolateral Amygdala (BLA) lesions inhibit understanding of stimulus guided decisions
a. Switching tones matched with food rewards

b. BLA lesions also inhibit understanding changes in reward values (devaluation)
3. Prelimbic (PL) lesions abolish sensitivity to devaluation

a. Stimulus guided decisions are unaffected, cues can be switched with rewards and then learned

4. Full orbitofrontal cortex (lO + vO) lesions inhibit stimulus guided decisions
a. But lO lesions alone did not affect stimulus guided decisions
5. lO + vO lesions did not influence decisions based on reward values

6. BLA → NAc core circuitry disconnection inhibited decisions based on reward values

a. Similar to PL lesions

b. BLA → PL → NAc core circuit

c. BLA → NAc shell circuitry disconnection did not affect decisions based on reward values
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7. BLA → NAc core circuitry disconnection inhibited stimulus guided decisions
a. Similar to OFC lesions

b. BLA → OFC → NAc shell circuit

c. BLA → NAc core circuitry disconnection did not affect stimulus guided decisions 

8. Hoarders take longer to make decisions about discarding personal (and other’s) items
a. Hoarders had ↑ anxiety when discarding personal and other’s items

b. Hoarders discarded less of their personal and other’s items

9. Hoarders have ↑ OFC activity when making decisions to discard personal items
a. Hoarders have ↑ left Amygdala and parahippocampal cortex activity when refusing to discard

b. Hoarders have ↑ ACC activity when refusing to discard
10. The results suggest that hoarding patients have over-reactivity to stimulus guided decisions
a. ↑ reactivity to stimulus guided decisions = it seems important when it isn’t

b. ↑ OFC activity when predicting larger reward

c. Also results suggest that hoarders have ↑sense of fear (amygdala) and risk (ACC) when refusing to discard

Zach Niemann – 13 April 2012

Deep brain stimulation reverses anhedonic-like behavior in a chronic model of depression: Role of serotonin and brain derived neurotrophic factor C Hamani, DC Machado, DC Hipólide, FP Dubiela, D Suchecki, CE Macedo, F Tescarollo, U Martins, L Covolan, JN Nobrega 2012 Biol Psychiatry 71: 30–35
1. Serotonin transporter knockout (5-HTT-/-) rats exhibit ↑ Anxiety
a. Anxiety measured in open field, elevated plus maze, novelty suppressed feeding, home cage emergence
i. ♀ did not show novelty suppressed feeding anxiety

b. 5-HTT-/- rats also exhibit ↑ anhedonia and ↑ despair (depression)
i. Sucrose preference test (anhedonia), forced swim test (despair)
1) ♀s show ↑ and sooner anhedonia

c. 5-HTT-/- rats have higher basal extracellular 5-HT

d. 5-HTT-/- rats do not show effects of SSRIs (citalopram)
e. 5-HTT-/- rats do not have ∆ in number of 5-HT neurons in the raphé nuclei

2. Stress-induced anhedonia was reversed  by Deep Brain Stimulation (DBS) into the vPL

a. Chronic unpredictable  stress reduced sucrose preference (anhedonia)
b. Ventral PreLimbic PFC is thought to be homologous to…

3. DBS did not effect anhedonia in stressed animals with raphé lesions → 5-HT depletion
a. Suggests that 5-HT mediates anhedonia
b. raphé lesions produce 5-HT depletion with 5,7-DHT

4. Stress reduces hippocampal BDNF (brain derived neurotrophic factor) protein levels
a. DBS does not reverse stress-reduced BDNF

5. Raphé lesions reduces BDNF level, which recover with stress

a. 5-HT stimulates BDNF levels

i. Why does stress recover BDNF levels in 5-HT depleted rats?

b. Not effected by DBS
6. DBS treatments appear to alleviate depression via 5-HT mechanisms in the vPL
7. BDNF polymorphisms influence decision making

a. Val/Met and Met/Met polymorphisms (Val66Met) make more risky decisions
i. Perform less well on the IGT

Dave Arendt – 20 April 2012

Political orientations are correlated with brain structure in young adults R Kanai, 
T Feilden, C Firth, G Rees 2011 Current Biology 21: 677–680
1. Decisions are made on using neurocognitive background 
a. Political orientation is determined by neurocognitive background
i. Liberal (left wing) – associated with adaptability and novelty

ii. Conservative (right wing) – associated with stability and status quo

iii. Anxiety during decision making may be influenced by political orientation
2. Liberal/conservative orientation predicts size of anterior cingulate gyrus (ACG or ACC)
3. Liberals have larger ACG than conservative

a. ACG is associated with risk assessment

b. Measured using magnetic resonance imaging (MRI)

4. Liberals have greater ACG activity when challenged with an error-recognition task
a. Liberals were also more accurate in the error-recognition task

b. Go – no go task – stimulus that provokes a habitual response followed by a different stimulus that should provoke no response
i.  Error-Related Negativity (ERN)
ii. ↑ERN amplitude corresponds to greater behavioral accuracy

c. Measured by electroencephalogram (EEG)

d. More conservative orientation is related to greater persistence in a habitual response pattern, despite signals that this response pattern should change
5. Anxiety leads to reduced activity in the ACG
a. Less anxiety allows for elevated activity in ACG

i. Self-reported anxiety

b. High trait anxiety mean ACG activity is below the population mean
i. Low trait anxiety mean ACG activity is above the population mean

c. fMRI of ACG

6. lesions of ACC do not induce anxiety in mice (EPM)
a. but it does produce depressive behaviors (FST)
b. ACC is connected to BLA

i. BLA lesions do not effect EPM

ii. Optogenetic inhibition (ChR2 on GABA cells) does not affect anxiety
iii. Optogenetic inhibition of BLA → lCeA is anxiogenic
7. Conservative political orientation is associated with larger right amygdalae
8. Patient with bilateral amygdalar damage exhibits no fear
a. Amygdalar damage: Ca++ deposits due to lipoidal proteinosis  = Urbach-Wiethe disease

9. Conservative orientation is associated with neurocircuitry  associated with habitual behavior that is informed in part by fear
Justin Smith – 27 April 2012

Stress-induced cortisol facilitates threat-related decision making among police officers M Akinola, WB Mendes 2011 Behavioral Neuroscience 126: 167–174
1. Trait anxiety influences decision making
a. Anxiety proneness = trait anxiety, vs state anxiety (at the moment)

b. Pain influences  anxiety and decision making
c. Threat also influences both anxiety and decision making
2. ♂s with high trait anxiety have difficulty with decision making
a. Iowa Gambling Task (IGT)
b. ♂s with low trait anxiety also have difficulty with decision making
i. Low anxiety reduced the amount of money made in the task
3. ♀s with high trait anxiety have difficulty with decision making
4. Pain reduces efficacy in reward decision making

a.  Gambling Task

5. CRF1 antagonist into the BLA blocks pain-induced deficits in reward decision making
a.  CRF in the  amygdala stimulates anxiety
b. NBI127914 CRF1 antagonist into the CeA reinstates affect pain-induced deficits  in reward decision making
6. ↑ plasma [ACTH] increases anxiety
a. ACTH does not influence reward decision making
7. Central CRF can promote anxiety and reduce effective reward decision making
8. ↑ plasma [F] increases anxiety and  reduces errors in threat related decision making
a. Trier Stress Test stimulated stress-induced increases in plasma cortisol [F]

b. Policemen tested on shoot/don’t shoot threat situation
c. [F]-stimulated reduction in threat decision errors was only reflected when African-Americans posed the threat

d. Social context influences anxiety related decision errors

9. Central and peripheral stress systems affect both anxiety and decision making
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