SUPPLEMENTARY MATERIAL for LACK OF ASSOCIATION BETWEEN HUMAN PLASMA OXYTOCIN AND INTERPERSONAL TRUST IN A PRISONER’S DILEMMA PARADIGM
Text S1. Statistical Methods.
Experiment One
There are three primary questions to be answered in analyzing the results of Experiment One:
1. What impact does sample extraction have on assay results?
2. Can any of these methods recover the spike accurately?
3. Do the ELISA and RIA methods produce consistent results for aliquots of the same sample?
Omnibus tests are generally preferred in order to minimize multiple comparisons, however including all of these factors in the same test results in an unwieldy, potentially uninterpretable three way test. Consequently, the first question was addressed via repeated measures ANOVA, separately for the ELISA and RIA. The ANOVA was selected in order to maximize power based on reasonable satisfaction of the basic assumptions of the test. This resulted in a 2 (extracted vs. unextracted) x 2 (spiked vs. unspiked) within subjects test. Levene’s test was used to adjust degrees of freedom in the presence of inequality of variances, however no such adjustment was found necessary. 
The second and third questions were addressed following Szeto, et al. (2011). In their work, parametric and nonparametric methods were used to assess spike recovery percentages and correlation between expected and actual recovery and between the ELISA and RIA. We chose a nonparametric sign test of the spike recovery percentages to test accuracy; this minimizes assumptions made in regard to the sample distributions and presents a simple answer as to whether the distributions of spike recovery are centered on the expected value. The precision of the assays is reported as the coefficients of variation. There is no simple statistical test for acceptable precision, however we provided the coefficients and then attempted to give a practical sense of the implications by conducting a power analysis with our observed sample variance. Given the single spike quantity used, a correlation between actual and expected assay results is not a meaningful test, however correlating the results of the ELISA and RIA is informative and was tested for significance using the standard t-test as in Szeto et al. (2011).
Experiment Two
The methods used to analyze oxytocin data were intended to provide the most liberal, plausible tests of significant associations with plasma oxytocin and informed by prior work (e.g. Zak, Kurzban, & Matzner, 2005). Paired t-tests were selected as a powerful way to test for significant differences in mean oxytocin between two sets, though there are a number of assumptions made in regard to the sample distributions, and this limited testing to participants with examples of both behaviors. To maximize the number of participants in the test, we also conducted independent-samples t-tests.  In keeping with previous work, we ran the tests on raw concentration values, but also included baseline-corrected measurements as either a proportion or simple difference. In an effort to be as complete as possible, we are reporting all tests run, though this creates a significant problem with multiple comparisons. 
To address multiple comparisons given the large number of tests run, we have chosen to control the False Discovery Rate (FDR, Benjamini & Yekutieli, 2001) rather than Family-Wise Error (FWE). While a full discussion of this issue is beyond the scope of this article, by controlling FDR, we set a desired, acceptable rate of false discoveries (i.e. among only those tests that are significant, what proportion of false positives is acceptable) rather than controlling the FWE which seeks to control the probability of one or more false positives across all tests. Controlling FWE with larger numbers of tests can result in very conservative criteria that produce an unacceptably high rate of Type II errors.
Text S2. Participant Instructions.
Each participant viewed an instructional video to ensure that task instructions were delivered clearly and consistently. The script for this video follows.
PRESENTER: We call this task “Sharing Secrets”. You are first going to answer a few short questions – for each question you get correct, you’ll earn a significant amount of money. You’ll then switch to performing a different task, this time with your partner. In this task, you and your partner will come up with your individual answers to a tough moral dilemma, write them down, and then hide them in one of ten boxes. The location of your answers will be your secret to keep. You’ll then be interviewed separately about the box in which you hid the answer. Depending on how that goes, you may keep all the money you earned, lose it all, or something in between. You’ll get to keep any amount of money you have left at the end of the day.
PRESENTER:  The interviewer will ask you a series of yes or no questions about which of the boxes holds the answer.  Your interviewer is not a trained professional – they’re a regular person just like you and I. The interviewer will tell you that you will have the option to reveal the location of the secret when they point to it. The interviewer will then point to each of the boxes and ask you whether the secret is hidden in that box. If you decide not to reveal the location of the secret, you will answer “no” to each of their questions. The interviewer will then guess which box holds the secret. The interaction might go something like this:
INTERVIEWER (points to box #1): Is the answer in box #1?
PRESENTER: No.
INTERVIEWER (points to box #N, repeat for all 10 boxes): Is the answer in box #N?
PRESENTER (repeat for all 10 boxes): No. 
INTERVIEWER: I’m going to guess that the answer is in box number 5.
PRESENTER: You also have the option to reveal the location of the secret. If you decide to reveal the secret, you should answer, “yes,” when they point to the box that holds the secret. The interaction might go something like this:
INTERVIEWER (points to box#1): Is the answer in box #1?
PRESENTER: No.
INTERVIEWER (points to box #2): Is the answer in box #2?
PRESENTER: Yes. 
INTERVIEWER (points to box #N, repeat for all 10 boxes): Is the answer in box #N?
PRESENTER: No. 
PRESENTER: As you can see, the secret may be revealed by you giving the secret to the interviewer OR the interviewer may just guess correctly. The interviewer will have a 10% chance of guessing the box correctly.
Depending on how the interviews go, you may lose none, a little, or a lot of the money you earned.  If both you and your partner keep the secret, you’ll both lose a little money, but keep most of it.  If you give up the secret, but your partner doesn’t, then you’ll lose nothing, and your partner loses a lot.  However, the situation can be reversed: if your partner gives up the secret, and you don’t, you’ll lose a lot of money and they’ll keep all their money.  Finally, if both of you give up the secret, you’ll both lose the same amount of money, which is more than you would lose if you both kept the secret. So if you think your partner might give up the secret, you may choose to give up the secret to try to keep as much money as you can. It all works like this:
PRESENTER: You and your partner can decide what to do, but if you’re going to keep the secret just say no to every question.  If you both kept the secret (points) then you both get to keep most of your money, just losing $15 each. But, if your partner gave up the secret but you didn’t, then you lose $60 and your partner loses nothing. If you give up the secret but they didn’t, then you lose nothing and your partner loses $60. If you both give up the secret, you both lose $45. So you’ll have to think carefully about what your partner might do. You should also be aware that your partner may try to keep the secret, but they may not hide it well, or that the interviewer just guessed correctly. It may not be the case that your partner intended to give up the secret.
PRESENTER: After the interview is done, you’ll have a chance to come back into your individual testing room. You will then be shown the outcome of your partner’s interview while your partner finds out the results of your interview. This is presented only in terms of whether the interviewer selected the correct box. You will then be given the opportunity to talk with your partner about how the interview went. You will then repeat these steps and go through several rounds just like this. After all the interviews are over, we’ll see how much money you have left and then add that to your hourly pay. You will then be given a break for lunch before switching partners for the afternoon session. After all this is done, you’ll get a check for the full amount before you leave here today.
Table S1. Review of published human baseline oxytocin. This table collects published oxytocin assay results for baseline, non-pathological adult human plasma samples, unless otherwise noted. Under extraction, SPE refers to solid phase extraction.
	
	Extraction
	Kit
	Midpoint Value (pg/mL)
	SD
	Notes


	Amico (1981)
	None
	RIA - Amico
	4
	
	

	Bagdy (1988)
	None
	RIA - Custom
	7
	
	

	Bello (2008)
	None
	ELISA - Enzo
	223
	150
	

	Billhult (2008)
	Ethanol
	ELISA - Enzo
	23
	11.2
	

	Borg (2011)
	None
	ELISA - Enzo
	160
	
	

	Borg (2008)
	None
	ELISA - Enzo
	200
	133
	

	Carter (2007)
	None
	ELISA - Enzo
	175
	25
	

	Chicharro (2001)
	SPE-C18
	RIA - Phoenix
	0.17
	0.02
	

	Cyranowski (2008)
	Acetone
	RIA - Amico
	3
	
	

	Domes (2010)
	Vycor glass powder
	RIA - Custom
	5.7
	8.1
	

	Dumont (2009)
	SPE-C18
	RIA - Custom
	0.8
	0.3
	

	Feldman (2007)
	None
	ELISA - Enzo
	267.87
	392
	Serum

	Feldman (2010)
	None
	ELISA - Enzo
	365
	138
	

	Floyd (2010)
	None
	ELISA - Enzo
	290
	290
	

	Goldman (2008)
	None
	ELISA - Enzo
	240
	224
	

	Gordon (2010)
	None
	ELISA - Enzo
	382
	300
	

	Gordon (2008)
	None
	ELISA - Enzo
	258.76
	38.41
	

	Gouin (2010)
	None
	ELISA - Enzo
	400
	
	

	Green (2001)
	Acetone
	RIA - Custom
	1.4
	0.1
	

	Grewen (2005)
	Acetone
	RIA - Amico
	1.59
	1.2
	

	Grewen (2008)
	Yes – not specified
	RIA - Bachem
	5.4
	4.25
	

	Grewen (2010)
	SPE - 33 um plate
	ELISA - Enzo
	4.82
	2.15
	

	Hoge (2008)
	None
	ELISA - Enzo
	145
	52.9
	

	Holt-Lunstad(2008)
	SPE - 33 um plate
	ELISA - Enzo
	7.53
	7.56
	

	Jansen (2006)
	SPE - C8 columns
	RIA - Custom
	5
	
	

	Keri (2009)
	None
	ELISA - Enzo
	240
	
	

	Lee (2003)
	Acetone-ether
	RIA - Custom
	2
	
	

	Light (2000)
	Acetone-ether
	RIA - Amico
	1.9
	
	

	Marazziti (2006)
	SPE-C18
	RIA - Phoenix
	1.53
	1.18
	

	Miller (2009)
	None
	ELISA-Other
	77.7
	93
	Serum, R&D Systems EIA; Men

	Miller (2009)
	None
	ELISA-Other
	33.5
	37.7
	Serum, R&D Systems EIA; Women

	Modahl (1998)
	Acetone-ether
	RIA - Custom
	1.16
	0.77
	

	Nilsson (2009)
	Ethanol
	ELISA - Enzo
	73.4
	11.3
	

	Ohlsson (2004)
	SPE-C18
	RIA - Custom
	1.3
	0.33
	

	Parker (2010)
	Acetone
	RIA - Amico
	1
	
	

	Péqueux (2001)
	Membrane filtered (3 kDa)
	ELISA-Other
	7.28
	4.49
	

	Rahm (2002)
	SPE-C18
	RIA - Custom
	42.3
	23.5
	Women during active labor; for comparison only

	Rubin (2010)
	None
	ELISA - Enzo
	322.93
	187.05
	

	Salonia (2005)
	SPE-C18
	RIA - Bachem
	2
	
	

	Scantamburlo (2007)
	None
	RIA - Custom
	3670
	
	

	Tabak (2011)
	SPE-C18
	RIA - Phoenix
	1.61
	2.78
	

	Taylor (2010)
	None
	ELISA - Enzo
	261.1
	207.18
	

	Tops (2007)
	Acetone-benzene
	RIA - Custom
	50
	9.6
	

	Turner(2002)
	Acetone
	RIA - Custom
	3.3
	3.7
	

	Uckert (2003)
	SPE-C18
	RIA - Bachem
	71
	41
	

	Weisman (2012)
	None
	ELISA - Enzo
	375.78
	264.03
	

	Wikstrom (2003)
	SPE-C18
	RIA - Bachem
	1.8
	
	

	Wolff (2006)
	SPE-C18
	RIA - Custom
	2.17
	1.3
	

	Zak (2005)
	None
	ELISA - Enzo
	197.75
	165.23
	

	Zhang (2011)
	SPE (Oasis)
	2D LC MS/MS
	2.58
	0.275
	



Table S2. Experiment Two: differences in subjective trust pre- and post-decision. Subjective trust (Mayer ABI) was compared using both independent-samples and paired t tests for task rounds in which the participant themselves (Self) demonstrated trust (by adhering to an agreed-upon strategy) vs. mistrust (not keeping with the agreed-upon strategy). Similarly, rounds in which the participants’ partner (Partner) demonstrated trustworthiness by adhering to the strategy vs. demonstrating untrustworthiness by not keeping with the agreed-upon strategy were also compared. These values were compared both before (Pre) and after (Post) each round. The Mayer ABI scores did not have a baseline, thus the tests were based on raw values. Degrees of freedom (df) vary due to variance in participant behavior and adjustments due to inequality of variance (via Levene’s test). The FDR procedure was applied to these tests as a whole; with q=0.05 and q=0.01, we obtained threshold p-values of 0.031 and 0.005, respectively. All of the Mayer ABI tests are significant, with all but one significant at q=0.01.




	
	
	
	Independent
	Paired

	
	
	
	df
	p
	df
	p

	Pre
	Self
	Ability
	125
	.000
	27
	.000

	
	
	Benevolence
	125
	.000
	28
	.000

	
	
	Integrity
	127
	.000
	28
	.000

	
	Partner
	Ability
	131
	.031
	32
	.002

	
	
	Benevolence
	131
	.000
	32
	.000

	
	
	Integrity
	129
	.000
	31
	.000

	Post
	Self
	Ability
	127
	.000
	28
	.000

	
	
	Benevolence
	125
	.000
	28
	.000

	
	
	Integrity
	127
	.000
	28
	.000

	
	Partner
	Ability
	131
	.001
	32
	.001

	
	
	Benevolence
	131
	.000
	32
	.000

	
	
	Integrity
	129
	.000
	31
	.000



Table S3. Experiment Two: differences in subjective anxiety pre- and post- decision. In the same fashion as the ABI data (Table 2), STAI scores were compared. The scores were either left as raw values, expressed as proportion relative to baseline (Prop.), or simple subtractive difference from baseline (Diff.). The FDR procedure was applied to these tests as a whole; with q=0.05 and q=0.01, we obtained threshold p-values of 0.004 and 0.0001, respectively. Overall, we observed that self-reported anxiety is lower when a participant chooses to trust their partner than when they mistrust their partner (Self, Pre and Post). For the independent tests, this was observed only with baseline included, which suggests that individual differences in baseline anxiety can obscure this effect. With paired, within-subject tests, no such correction is necessary as baseline is presumably present in both paired values; as a result, it is unsurprising that all paired tests involving self-behavior are significant at q=0.05.



	
	
	
	Independent
	Paired

	
	
	
	df
	p
	Df
	p

	Pre
	Self
	Raw
	42
	.104
	28
	.002

	
	
	Prop.
	34
	.001
	27
	.004

	
	
	Diff.
	35
	.000
	28
	.002

	
	Partner
	Raw
	131
	.313
	32
	.329

	
	
	Prop.
	38
	.680
	31
	.708

	
	
	Diff.
	39
	.086
	31
	.101

	Post
	Self
	Raw
	42
	.085
	27
	.004

	
	
	Prop.
	31.21
	.003
	27
	.003

	
	
	Diff.
	32.33
	.001
	27
	.002

	
	Partner
	Raw
	131
	.083
	32
	.028

	
	
	Prop.
	36
	.097
	31
	.115

	
	
	Diff.
	39
	.086
	31
	.027



Table S4. Oxytocin t-test results comparing familiar and unfamiliar Interactions. Similar to the analysis of trust (main manuscript, Figure 8), samples obtained during familiar interactions were compared to those obtained during unfamiliar interactions. This comparison was first limited to those participants with both interactions, via paired t-test, and then all participants via independent samples t-test. The concentrations were either left as raw values, expressed as proportion relative to baseline (Prop.), or simple subtractive difference from baseline (Diff.). Degrees of freedom (df) vary due to problems obtaining particular blood draws and adjustments due to inequality of variance (Levene’s test). No correction for multiple comparisons has been applied to the associated p values, nevertheless none of these comparisons approaches significance. 
	
	
	df
	P

	Paired
	Raw
	29
	.316

	
	Prop.
	30
	.350

	
	Diff.
	28
	.235

	Independent
	Raw
	58
	.744

	
	Prop.
	46
	.387

	
	Diff.
	56
	.315



Table S5. Oxytocin t-test results comparing trust and mistrust. Oxytocin concentrations were compared using both independent-samples and paired t-tests for task rounds in which the participant themselves (Self) demonstrated trust (by adhering to an agreed-upon strategy) vs. mistrust (not keeping with the agreed-upon strategy). Similarly, rounds in which the participants’ partner (Partner) demonstrated trustworthiness by adhering to the strategy vs. demonstrating untrustworthiness by not keeping with the agreed-upon strategy were also compared. These values were compared both before (Pre) and after (Post) each round. The concentrations were either left as raw values, expressed as proportion relative to baseline (Prop.), or simple subtractive difference from baseline (Diff.). Degrees of freedom (df) vary due to variance in participant behavior, problems obtaining particular blood draws, and adjustments due to inequality of variance (via Levene’s test). In the paired-samples tests, df are much lower due to the limited number of participants who exhibited or experienced both trust and mistrust in a session. Based on Zak, Kurzban, and Metzner (2005), the only a priori comparisons were the pre and post-round, raw values for self-behavior. Neither of these tests approached significance. The only test that is a possibly significant result is the paired test for pre-round difference from baseline based on partner behavior (p=.014, uncorrected). This result did not approach significance after applying either the conservative Bonferroni correction for multiple comparisons or the less-conservative False Discovery Rate procedure (Benjamini & Yekutieli, 2001, with q=.05).

	
	
	
	Independent
	Paired

	
	
	
	df
	p
	df
	p

	Pre
	Self
	Raw
	76
	.262
	14
	.217

	
	
	Prop.
	77
	.691
	15
	.753

	
	
	Diff.
	76
	.478
	14
	.793

	
	Partner
	Raw
	82
	.681
	20
	.014

	
	
	Prop.
	82
	.452
	20
	.074

	
	
	Diff.
	82
	.147
	20
	.137

	Post
	Self
	Raw
	76
	.437
	14
	.344

	
	
	Prop.
	18.69
	.192
	13
	.191

	
	
	Diff.
	17.11
	.303
	14
	.193

	
	Partner
	Raw
	82
	.756
	20
	.399

	
	
	Prop.
	80
	.450
	19
	.102

	
	
	Diff.
	80
	.603
	20
	.388
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Figure S1. All oxytocin concentrations, by participant and sample number, in Experiment Two. Each number is the sample number in sequence for that subject, with different subjects (using arbitrary subject identifiers) on the x-axis. The y-axis is oxytocin concentration in pg/mL. Subjects with overall higher concentration values are shown on a secondary y-axis. Not shown is the one participant who produced three values at 39, 44, and 53 pg/mL.


Figure S2. Time course of average oxytocin concentration. Mean and standard errors for each sampling point in Experiment Two, calculated across all 64 participants. Lunch for all participants was provided between Draws 6 and 7; the total time span from draw 1 to 12 was approximately 6 hours. Consistent with previous results (e.g. Amico, Tenicela, Johnston, & Robinson, 1983), we did not observe significant diurnal variation in plasma oxytocin. We also did not observe any significant differences associated with consuming a meal.

[image: E:\Trust\Assay Project\CVwithinsubs.png]Figure S3. Coeffecients of variance in Experiment Two. Coefficients of variance across participants in Experiment Two, calculated across the 12 samples rather than across the two replicates per sample. Standard deviations are less than the mean for all but three participants.
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Figure S4. Mean concentration vs. variance in Experiment Two. Plot of mean oxytocin concentration, calculated within participants over the 12 samples, against the variance, excepting the two participants who produced values greater than 10 pg/mL.
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