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Article

In October 1944, Japan was rapidly losing its ability to wage 
war against the Allied forces. Rather than surrendering, 
however, Japan began to employ kamikaze tactics, or suicide 
bombings, against Allied ships. Thus, instead of firing torpe-
does at enemy units, kamikaze pilots used their own planes 
as manned missiles by flying directly into Allied ships, 
which did extensive damage to their opponents but also 
killed the pilots in the process. These bombings demonstrate 
the high premium placed on honor in the Japanese culture: 
When faced with the option of surrendering in shame, or 
dying and taking enemy vessels down with them, Japanese 
troops preferred to die in the service of their country. The 
behavior of kamikaze pilots might seem to be an extreme 
manifestation of honor values, and it was almost certainly 
driven by a unique constellation of sociohistorical factors, 
but some research suggests that cultures of honor in many 
areas of the world, including the U.S. South and West, promote 
equally extreme forms of retaliatory violence (e.g., Brown, 
Osterman, & Barnes, 2009; Cohen, 1998; Lee, Bankston, 
Hayes, & Thomas, 2007).

Counterintuitively, perhaps, cultures that place a high pre-
mium on personal honor might foster not only interpersonal 
violence but also intrapersonal violence—specifically, 
suicide—although to date, evidence to this effect has been 
anecdotal rather than empirical. For example, “honor suicides” 
(i.e., suicides in the face of defeat or capture) were apparently 
common in Greek and Roman civilizations (Dublin, 1963). 

As another example, Japanese warriors who brought shame 
to their family name voluntarily committed a ritualized form 
of suicide known as seppuku to restore their honor (Iga & 
Tatai, 1975). Similarly, suicide in China was historically 
sanctioned following dishonor, insolvency, or defeat in battle 
(Iga & Tatai, 1975). To cite a current example, it is not 
uncommon in Middle Eastern countries (e.g., Jordan, Turkey) 
for female rape victims to commit suicide to ameliorate the 
shame that the rape brings on their families (see Aliverdinia 
& Pridemore, 2009; Peraino, 2007), although such suicides 
are not always completely voluntary. Thus, in many cultures, 
suicide has been (and in some cases still is) viewed as an 
appropriate response to sufficiently damaged honor, and even 
as a way of restoring personal and familial honor.

These historical examples, although anecdotal, lead us to 
question whether honor cultures might create a unique con-
stellation of circumstances that increases the frequency of 
suicide. In the current investigation, we attempt to articulate 
a theoretical rationale linking suicide with honor-based 
norms and values, and to provide preliminary evidence that 
such a relationship does exist.
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Abstract

Cultures of honor facilitate certain forms of interpersonal violence. The authors suggest that these cultures might also 
promote values and expectations that could heighten suicide risk, such as strict gender-role standards and hypersensitivity 
to reputational threats, which could lead people living in such cultures to consider death as an option when failure occurs or 
reputation is threatened sufficiently. Study 1 shows that, controlling for a host of statewide covariates, honor states in the 
United States have significantly higher male and female suicide rates than do nonhonor states, particularly in nonmetropolitan 
areas among Whites. Study 2 shows that statewide levels of antidepressant prescriptions (an indicator of mental health 
resource utilization) are lower in honor states, whereas levels of major depression are higher, and statewide levels of 
depression are associated with suicide rates only among honor states. Finally, Study 3 shows that individual endorsement of 
honor ideology is positively associated with depression.
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The Culture of Honor:  
Definition and Background

According to Nisbett and Cohen (1996), cultures of honor 
place a unique emphasis on upholding and defending the 
reputation and person of oneself and one’s family. In par-
ticular, it is of the utmost importance for men in cultures of 
honor to maintain reputations for being competent providers 
and strong protectors. Perhaps because of this emphasis on 
strong reputations, men in honor cultures perceive interper-
sonal threats more readily than do men in other cultures 
(Cohen, Nisbett, Bowdle, & Schwarz, 1996). Furthermore, 
they are obliged to respond to such threats vigorously, even 
violently, which can be both dangerous and difficult (i.e., it 
can and often does involve physical retaliation). Proper 
retaliation appears to be requisite for maintaining one’s 
reputation as well as one’s personal sense of masculinity 
(Bosson, Vandello, Burnaford, Weaver, & Wasti, 2009; 
Vandello, Bosson, Cohen, Burnaford, & Weaver, 2008; 
Weaver, Vandello, Bosson, & Burnaford, 2010). In other 
words, a man’s sense that he is a “real man” (and also his 
reputation for being such) depends on his ability to success-
fully defend himself, his name, and his family against any 
and every threat.

The Culture of Honor  
and Psychological Well-Being
Because men in cultures of honor more often feel that they 
are under threat, and because defense against threat is both 
difficult and necessary, the psychological well-being of 
men in cultures of honor might be particularly tenuous. 
Specifically, failure in any particular instance to confirm 
oneself as a strong and fearless provider and defender can 
undermine both a man’s private sense of self-worth (e.g., 
Bosson et al., 2009) and, just as importantly, his public 
reputation (Cohen & Vandello, 2001; Nisbett & Cohen, 
1996). For this reason, culture-of-honor men could be more 
likely to experience psychological distress (e.g., anxiety, 
depression) as a result of honor-related failures. To make 
matters worse, they could also be less likely to solicit help 
in dealing with their distress, as doing so might further 
threaten their public reputation by highlighting their “need-
iness” and by drawing attention to their failures.

The combination of this heightened vigilance for and sen-
sitivity to threat, the enhanced levels of distress in reaction to 
failure, and the feeling that one is unable to seek help to alle-
viate this distress could be disastrous. Interpersonally, the 
result of this combination seems to be higher rates of cer-
tain forms of interpersonal violence among men, such as 
argument-related aggression and homicide (Cohen, 1998; 
Lee et al., 2007) and school violence (Brown et al., 2009). 
Intrapersonally, we argue, the result could be quite compa-
rable: The readiness to perceive threats and respond to them 
in an “honorable” fashion might facilitate violence against 

the self, just as it does for violence against others. Men in 
honor cultures might thus regard suicide as a reasonable 
recourse in response to lost honor.

Suicidality in the Culture of Honor
A recent interpersonal model of suicide posits that the most 
deadly form of suicidality is brought about by feeling 
socially isolated, burdensome to loved ones (particularly 
family), and inoculated to pain (Joiner, 2005). We hypothe-
size that cultures of honor can create a unique vulnerability 
for their inhabitants to experience these components of sui-
cidality. Specifically, burdensomeness and isolation might 
be facilitated by the combination of hypervigilance to threat, 
strict gender-role expectations for successful responses to 
those threats (and the high costs for failing to fulfill those 
requirements), and reluctance to seek help for their failure-
related distress. To illustrate, let us suppose that a husband 
and wife are mugged, and in the process, both sustain seri-
ous injuries. In a culture of honor, the husband is particularly 
likely to feel as though his wife’s injury is a personal failing 
on his part. It might even prompt the idea that he is more of 
a burden to her and their family than a valued protector 
(especially if his own injuries suggest some kind of long-
term debilitation). Furthermore, he is unlikely to seek help 
for any resultant distress he might feel, and this could in turn 
foster a sense of isolation by creating a wall between him 
and those close to him. These feelings of burdensomeness 
and isolation might increase the wish to die as a means of 
escape (Baumeister, 1990).

However, the desire to die is not sufficient to produce sui-
cide. One must also have the ability to act on this inclination, 
which requires a certain amount of inoculation to pain 
(Joiner, 2005). Unfortunately, members of honor cultures are 
likely to experience just such an inoculation. They are, on 
average, more likely to be involved in physical altercations 
and argument-related homicides, to participate in aggressive 
or violent hobbies, to consume violent media, and to endorse 
and legalize certain forms of retaliatory aggression and vio-
lence (Cohen, 1998). Lab studies indicate that culture-of-
honor males also exhibit more physiological stress (higher 
cortisol levels) and readiness for aggression (higher testos-
terone levels), as well as more actual aggression, in the face 
of honor threats (Cohen et al., 1996). Increased exposures to 
violence and aggression might thus contribute to physical 
and psychological inoculation against the natural aversive-
ness of self-harm (Joiner, 2005). Furthermore, the cultural 
endorsement of violence also increases access to guns 
(Nisbett & Cohen, 1996), which are the most preferred 
devices among males who commit suicide in the United 
States (Denning, Convell, King, & Cox, 2000; Kaplan & 
Geling, 1998). Finally, the act of suicide itself might, ironi-
cally, seem to serve as a form of social proof of a person’s 
strength and fearlessness, if people reason that it takes cour-
age to face and embrace one’s own death.
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Women in Cultures of Honor

Until now, we have focused on the unique suicide risks that 
the culture of honor might create for males, and this is not 
accidental. Cultures of honor have much to say about what 
constitutes the roles and responsibilities of a “real man” 
(Cohen & Vandello, 2001; Nisbett & Cohen, 1996), and this 
has been the primary focus of most culture-of-honor research. 
However, the culture of honor might increase female suicid-
ality as well. First, women in cultures of honor also experi-
ence increased exposure to violence (though perhaps less 
than men), leading both to a potentially diminished aversion 
to self-harm and increased access to guns. Second, women 
are, like men, concerned with fulfilling culturally prescribed 
gender roles and protecting their personal and familial repu-
tations. The expectations are different for women than for 
men, however, as women are expected to conform to the 
socially prescribed role of a “good” or “virtuous” woman, 
namely, being sexually chaste and loyal. Failure to do so 
harms not only their private sense of self-worth and their 
own reputation, but also the reputations of their family 
members, particularly their husbands (Vandello & Cohen, 
2003; Vandello, Cohen, Grandon, & Franiuk, 2009). Recall, 
for example, the suicides of rape victims in some Middle 
Eastern countries, which presumably occur to restore famil-
ial honor, and perhaps also because the personal shame that 
typically accrues to rape victims may be seen as irreversible. 
Furthermore, as with men, women living in cultures of 
honor might feel unable to discuss or seek help for any dis-
tress caused by their failures to live up to the standards of 
virtue imposed by their culture. Seeking help could not only 
draw attention to the source of their shame but also imply 
that their family members were impotent to help them, thus 
heaping additional indirect dishonor on their families.

Hypotheses and Goals
In the current investigation, we hypothesize that the culture 
of honor can create heightened vulnerabilities for suicide. 
Vigilance for and sensitivity to reputational threats, com-
bined with the exacting nature of social standards for being 
“real men” and “virtuous women” in cultures of honor, 
could enhance both the frequency and intensity of feelings 
of distress, whereas fear of reputational damage could create 
self-imposed barriers to discussing this distress with others 
and seeking professional help. These factors, in combination 
with greater inoculation to violence and pain and greater 
access to guns, might very well put people in cultures of 
honor at higher risk for suicide.

We have outlined the aspects of the culture of honor 
that we believe contribute to an enhanced risk for suicide. 
However, our goal in the current studies is not to test these 
mechanisms directly. Rather, we are making a first attempt 
to establish that an enhanced risk does exist and that it is not 
explained by other environmental variables that might also 

characterize culture-of-honor regions (e.g., economic depri-
vation, poor access to medical care). In Study 1, we examine 
whether a state’s culture-of-honor status is related to its sui-
cide rate, and whether this association is stronger in nonmet-
ropolitan than in metropolitan areas. We propose the latter  
with the thought that in smaller communities, the behaviors 
and reputations of residents might be more widely known, 
and thus that honor-related concerns might be more salient 
there than in metropolitan areas. The same line of reasoning 
has previously been applied in culture-of-honor research on 
homicide by Nisbett and Cohen (1996), as well as on risk 
taking by Barnes, Brown, and Tamborski (in press). We also 
examine in Study 1 whether the association between suicide 
and culture-of-honor status is stronger among White than 
among Black residents. This possibility of racial differences 
is consistent with previous theory on the historical roots of 
the culture of honor in the United States among Scotch-Irish 
immigrants during the 18th century (for a detailed discus-
sion, see Fischer, 1989) and with empirical evidence on 
interpersonal violence showing that regional differences in 
homicide rates connected with the culture of honor occur pri-
marily among Whites (e.g., Nisbett & Cohen, 1996).

In Study 2, we attempt to extend the findings of Study 1 
by examining whether statewide levels of major depression 
(as one indicator of psychological distress) might be higher 
in honor states, whereas levels of mental health resource uti-
lization might be lower (as a result of the sociocultural barri-
ers to help seeking discussed previously). In addition, we 
examine whether the association between depression and 
suicide might be stronger among honor states, which might 
be true if barriers to seeking help for distress are indeed 
greater for people living in culture-of-honor regions. Finally, 
in Study 3, we attempt to conceptually replicate these state-
level findings with individual-level data by examining 
whether personal endorsement of honor-related beliefs and 
values predicts depression.

Study 1
In Study 1, we obtained total statewide suicide rates, as well 
as separate suicide rates for metropolitan or nonmetropolitan 
areas, for 1999 through 2007, along with statewide covariates 
for those same years (or as close to these as possible) to 
evaluate the hypotheses that (a) a state’s culture-of-honor 
status is uniquely related to its suicide rate even when we 
control for other statewide variables, (b) this relationship is 
strongest in nonmetropolitan areas, and (c) these associa-
tions are stronger among Whites than Blacks, consistent with 
previous findings related to interpersonal violence.

Method
Culture of honor. For state culture-of-honor (CH) status, 

we coded states using Cohen’s (1998) dichotomous desig-
nation, which categorizes western and southern states 
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(Census Regions 5–9) as CH states, with the exception of 
Hawaii and Alaska, which, along with all remaining states, 
are coded as non-CH states.

Temperature, collectivism and guns. We obtained mean 
state temperature data from the National Oceanic and Atmo-
spheric Administration (2000). After examining the data, 
we discovered an outlier (Alaska) that was creating strong 
negative skew for this variable, and thus Winsorized this 
point (bringing it in from 25 degrees Fahrenheit to the next 
lowest temperature, 40.4 degrees). We obtained data on col-
lectivism, which was assessed with Vandello and Cohen’s 
(1999) statewide collectivism index, because it is likely to be 
regionally confounded with culture of honor and might affect 
suicidality through people’s sense of social connectedness. 
We also obtained a measure of self-reported gun ownership 
via the Behavioral Risk Factor Surveillance System Survey 
(Centers for Disease Control and Prevention [CDC], 2001) 
because access to firearms is likely higher in CH areas (see 
Cohen, 1996) and is a likely contributor to suicide rates.

Economic variables and medical access. From the U.S. Cen-
sus Bureau, we obtained poverty rates (U.S. Census Bureau, 
2001b, 2006), unemployment rates (U.S. Bureau of Labor 
Statistics, 2005a, 2005b), median state income (U.S. Census 
Bureau, 2008), and the percentage of the state population 
that had obtained at least a high school diploma for 2000 
(U.S. Census Bureau, 2001a) and 2004 (Cataldi, Laird, & 
Kewal, 2009). As an index of economic deprivation, we 
standardized poverty, unemployment rates, median income 
(reverse coded), and educational attainment (reverse coded), 
computed a mean of the four variables for each state for both 
2000 and 2004, and then created a composite index by com-
puting the mean across these 2 years. We also estimated 
access to medical care, which might be poorer in honor states 
and thus affect the likelihood of surviving a suicide attempt, 
thereby affecting suicide death rates. To assess this, we 
obtained data on the proportion of the state population living 
in areas designated by the Health Resources and Services 
Administration (HRSA) as a primary health professional short-
age area (HPSA) for the years 2000 through 2004 (HRSA, 
2005) and computed the mean proportion living in HPSAs 
across these years.

Suicide rates. We obtained state (metropolitan only, non-
metropolitan only, and total) age-adjusted suicide rates (per 
100,000 residents) for 1999 through 2007 from the online 
resources maintained by the U.S. CDC (2010).1 We collected 
rates separately for Black and White (non-Hispanic, in both 
cases) males and females. As noted already, prior research 
on the culture of honor in the United States has documented 
the distinct associations between regional CH status and 
interpersonal violence among White versus Black males 
(Nisbett & Cohen, 1996). Based on such previous findings, 
we assumed that similar unique associations might occur 
with respect to violence against the self. We thus examined 
the suicide rates of White males and females separately 
from those of Black males and females in CH and non-CH 
states.

Results

Male suicide rates: Total state rates. Age-adjusted White 
male suicide rates from 1999 to 2007 were higher in CH 
states (M = 25.86, SD = 4.41) than non-CH states (M = 18.75, 
SD = 3.82), F(1, 48) = 36.47, p < .001, d = 1.74. To deter-
mine whether the association with CH would be dimin-
ished by controlling for potential statewide confounds, we 
regressed male suicide rates onto CH status and all control 
variables: temperature, economic deprivation, collectivism, 
gun ownership, and medical access. The model was signifi-
cant (R2 = .56), and even controlling for the aforementioned 
covariates, suicide rates were higher in CH states (M = 25.53, 
SE = 0.79) than in non-CH states (M = 19.15, SE = 0.87), 
F(1, 43) = 23.81, p < .001, d = 1.49. Gun ownership was the 
only covariate to uniquely predict suicide (see Table 1).

Although the effect was not as strong as it was for Whites, 
contrary to our hypotheses, Black male suicide rates were 
also higher in CH states (M = 11.86, SD = 3.42) than in non-
CH states (M = 9.08, SD = 2.94), F(1, 48) = 9.31, p < .01, 
d = 0.88, even when all covariates were included (R2 = .23), 
with CH states (M = 12.02, SE = 0.67) still greater than non-
CH states (M = 8.90, SE = 0.74), F(1, 43) = 7.99, p < .01, 
d = 0.86. None of the covariates was uniquely related to 
Black male suicides (see Table 1).

Male suicide rates: Metro versus nonmetro rates. In nonmet-
ropolitan areas, White male suicide rates were significantly 
higher in CH states (M = 36.91, SD = 6.27) than in non-CH 
states (M = 26.26, SD = 4.28), F(1, 48) = 44.40, p < .001, 
d = 1.92. The association with CH status was similar but 
slightly weaker in metropolitan areas, with White male sui-
cides higher in CH (M = 31.62, SD = 5.49) than in non-CH 
states (M = 22.92, SD = 4.67), F(1, 48) = 35.64, p < .001, d = 1.72. 

Table 1. Study 1: Multiple Regression Analyses of Age-Adjusted 
Statewide Rates of Suicide per 100,000 (1999–2007)

White Black

Predictor β weight t test β weight t test

Males
 Culture of honor .59*** 4.93 .46** 2.86
 Mean temperature .01 0.05 −.30 −1.30
 Gun ownership .37* 2.59 −.10 −0.54
 Collectivism −.10 −0.68 −.20 −1.01
 Economic deprivation −.12 −0.94 .17 0.95
 HPSAs .08 0.57 .19 0.33
Females
 Culture of honor .60*** 4.25 .22 1.18
 Mean temperature .22 1.06 −.24 −0.91
 Gun ownership .10 0.61 −.04 −0.16
 Collectivism −.03 −0.17 −.09 −0.41
 Economic deprivation −.21 −1.36 .15 0.71
 HPSAs .06 0.36 −.19 −0.83

HPSA = health professional shortage area. Male: R2 White = .62, Black = .33; 
Female R2: White = .47, Black = .09. 
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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A between-within ANCOVA (between: CH vs. non-CH; 
within: metro vs. nonmetro) including all covariates revealed 
main effects of both CH status, F(1, 41) = 29.72, p < .001, 
d = 1.70, and city size, F(1, 41) = 82.80, p < .001, d = 2.84, 
as well as an interaction, F(1, 41) = 16.13, p < .001, d = 1.25, 
indicating that the difference between suicide rates in CH 
and non-CH states was significantly larger in nonmetro than 
in metro areas.

In contrast, nonmetropolitan Black male suicide rates 
were not significantly different between CH and non-CH 
states, F(1, 48) = 2.13, p > .10, d = 0.42. This difference was 
reduced further when we controlled for statewide covariates, 
F(1, 43) = 1.23, p > .20, d = 0.34. In contrast, metropolitan 
Black male suicide rates were higher in CH states (M = 15.33, 
SD = 6.32) than in non-CH states (M = 12.11, SD = 3.75), 
F(1, 48) = 4.59, p < .05, d = 0.62. A between-within ANCOVA 
including all covariates revealed only a main effect of CH 
status, F(1, 41) = 4.74, p < .05, d = 0.68.

Thus, CH is a consistently significant predictor of nonmet-
ropolitan and metropolitan rates of male suicide. Furthermore, 
as predicted, this association is strongest in nonmetropolitan 
areas and among White male residents, largely consistent 
with prior research on interpersonal violence (e.g., Nisbett & 
Cohen, 1996).

Female suicide rates: Total state rates. White female suicides 
from 1999 to 2007 were higher in CH (M = 6.39, SD = 1.31) 
than in non-CH states (M = 4.29, SD = 1.08), F(1, 48) = 37.28, 
p < .001, d = 1.76. When we regressed White female suicide 
rates on CH status and all controls, the model was signifi-
cant (R2 = .38), and female suicides remained higher in CH 
(M = 6.31, SE = 0.27) than in non-CH states (M = 4.38, 
SE = 0.30), F(1, 43) = 17.95, p < .001, d = 1.29. None of the 
covariates exhibited unique relationships with suicide (see 
Table 1). Black female suicide rates were not significantly dif-
ferent between CH and non-CH states, either without covari-
ates, F(1, 48) = 0.18, p > .60, d = 0.12, or with covariates, 
F(1, 43) = 1.38, p > .20, d = 0.36. Thus, CH status is associ-
ated with female suicidality among White residents but not 
among Black residents (see Table 1).

Female suicide rates: Metro versus nonmetro rates. In non-
metropolitan areas, White female suicide rates were signifi-
cantly higher in CH states (M = 8.26, SD = 2.24) than in 
non-CH states (M = 4.99, SD = 0.89), F(1, 48) = 39.96, p < .001, 
d = 1.82. The association with CH status was weaker but still 
present in metropolitan areas, with White female suicides 
higher in CH (M = 8.04 SD = 1.59) than in non-CH states 
(M = 5.69, SD = 1.66), F(1, 48) = 25.89, p < .001, d = 1.47. 
A between-within ANCOVA including all covariates showed 
a main effect of CH status, F(1, 41) = 19.93, p < .001, d = 1.39, 
and an interaction, F(1, 41) = 16.00, p < .001, d = 1.25, indi-
cating that the difference in suicide rates between CH and 
non-CH states was larger in nonmetro than in metro areas.

Black female suicide rates were not significantly different 
between CH and non-CH states for either nonmetropolitan, 
F(1, 48) = 1.49, p > .20, d = 0.35, or metropolitan areas, 
F(1, 48) = 0.11, p > .70, d = 0.10. A between-within 

ANCOVA including all covariates revealed no significant 
main effects, and no interaction. Thus, as for men, both non-
metropolitan rates and metropolitan rates of female suicide 
are higher in CH than non-CH states. This association was 
particularly strong in nonmetropolitan areas, and it held only 
for White females.

Discussion
These results provide strong preliminary support for our 
hypotheses. First, suicide rates are elevated in CH areas, even 
controlling for a variety of variables that might be confounded 
with CH status. Second, the association between CH status 
and suicide rates is especially strong in nonmetropolitan areas, 
where certain CH dynamics—specifically those regarding 
reputational concerns—might be more salient because of a 
person’s greater “visibility” in the smaller communities. In 
addition, this association could also be weaker in metropolitan 
areas because larger cities often attract more nonnatives than 
do smaller cities, meaning that the proportion of people who 
hold CH values in a city might be better predicted by state-
wide CH status in nonmetro than metro areas.

Furthermore, our results indicate that suicide risk in honor 
states is primarily elevated for White residents, and only 
inconsistently for Black residents. This demographic differ-
ence is consistent with previous research and theory suggest-
ing that the Scotch-Irish historical roots of the U.S. culture of 
honor produce the largest regional differences among Whites 
(Nisbett & Cohen, 1996). This distinction does not mean that 
CH dynamics are not at work among non-Whites in the 
United States but merely that region of residence might not 
moderate honor-related outcomes among non-White groups. 
Indeed, Nisbett and Cohen (1996) have argued that life in 
poor urban areas is likely to lead to CH dynamics for reasons 
conceptually similar to those that originally created a culture 
of honor among the Scotch-Irish herders who immigrated to 
the southern and western U.S. during the 18th century—
specifically, scarcity of resources and lack of reliable protec-
tion of one’s interests by the state (Brown & Osterman, in 
press). To the extent that this is true, and to the extent that 
minority groups are disproportionately represented in poor 
urban areas, suicide rates among these groups might be influ-
enced by honor-related forces across all states, whether in 
the North, the South, or the West.

Study 2
Using data from 2004 (or the closest year for which data 
were available) and 2005, we attempted to conceptually 
replicate and extend the results of Study 1. We tested three 
new hypotheses in Study 2: (a) that statewide levels of major 
depression (as an indicator of psychological distress) are 
higher in honor states than in nonhonor states,2 (b) that these 
depression rates are more strongly related to suicide in honor 
states than in nonhonor states, possibly because of (c) a 
reluctance of residents in honor states to utilize professional 
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mental health resources when they experience psychological 
distress because of honor-based beliefs and values. We 
operationally defined mental health resource utilization ten-
dencies using an indirect proxy, namely, the number of 
antidepressant prescriptions (ADPs) in each state per capita. 
ADPs make a reasonable proxy for resource utilization in 
light of the nature of our distress variable (depression rates). 
If residents of honor states are less prone to seek help for 
psychological distress, then ADPs ought to be lower in 
honor states, controlling for rates of depression, and this 
reticence to seek professional help might translate into stron-
ger associations between depression levels and suicide in 
honor states compared to nonhonor states. Furthermore, if 
depression rates and ADPs interact in their associations with 
suicide, such that the highest suicide rates occur in states 
where depression levels are high and ADPs are low, then 
any one of the hypothesized links with CH status—depression 
levels, ADPs, or the association between depression and 
suicide—could potentially explain why CH status is a risk 
factor for suicide.

Method
Control variables and suicide rates were collected as before, 
but control variables were collected for 2004 only and sui-
cide was collected for 2005 only, given that one of our out-
come variables (depression rates) was collected only in 2004 
and 2005. Thus, the proportion of the population in HPSA-
designated areas for 2004 alone was used. Our economic 
variables—poverty (U.S. Census Bureau, 2006), unemploy-
ment (U.S. Bureau of Labor Statistics, 2005b), median 
income (U.S. Census Bureau, 2008), and education (Cataldi, 
Laird, & Kewal, 2009)—were collected for 2004, and once 
again were merged into a single index of economic depriva-
tion. We used the same variables for temperature, gun 
access, and collectivism as in Study 1.

In addition to these variables, we obtained data from the 
National Survey on Drug Use and Health, conducted by the 
Substance Abuse and Mental Health Services Administration 
(2007), on the percentage of adults in each state who indi-
cated on this survey (administered from 2004 to 2005) that in 
the past year they experienced at least five of nine primary 
symptoms of depression for at least a 2-week period, follow-
ing the criteria in the fourth edition of the Diagnostic and 
Statistical Manual for Mental Disorders (American Psychiatric 
Association, 1994) for a major depressive episode. Because 
these statewide depression data do not include gender or race 
as modifiers, we collapsed suicide rates across these demo-
graphic categories and used total state suicide rates in our 
depression-related analyses. This caused us to lose the 
nuance of our previous analyses but also made the tests of 
our hypotheses more conservative. Finally, based on data 
reported by Mark, Shern, Bagalman, and Cao (2007),3 we 
examined the number of ADPs per capita in each state from 
2006 and 2007, which, as already noted, we used as a proxy 

measure of regional mental health resource utilization 
tendencies.

Results
Replication. To conceptually replicate Study 1, and for the 

sake of comparability with the depression analyses reported 
next, we first established that total state suicide rates (across 
all races and genders) are predicted by CH status. When the 
total 2005 suicide rate (across all social groups) was regressed 
onto CH and our controls, the model was significant (R2 = .64). 
CH status, β = .40, t(49) = 3.38, p < .01, and gun ownership, 
β = .46, t(49) = 3.45, p = .001, were the only significant pre-
dictors of total state suicide rates.

Depression, resource utilization, and suicidality. Having 
shown that CH status is a significant predictor of aggregate 
suicide rates even collapsing across demographic groups, we 
next turned to an examination of the associations among sui-
cide, depression rates, and mental health resource utilization 
(via ADPs). We regressed aggregate suicide rates on state-
wide depression levels, ADPs, and the interaction between 
depression and ADPs. This multiple regression analysis 
(R2 = .37) revealed that depression rates were positively 
associated with suicide rates, β = .47, t(49) = 3.93, p < .001, 
whereas ADPs were negatively associated with suicide rates, 
β = –.29, t(49) = –2.36, p < .05. The depression × ADP inter-
action was also significant, β = –.43, t(49) = –3.74, p = .001, 
which we show in Figure 1 (plotted at +/– 1 SD from each 
variable mean). As this figure shows, depression rates were 
positively associated with suicide when ADPs were low, β = .84, 
t(49) = 5.57, p < .001. However, when ADPs were high, the 
positive association between depression and suicide virtually 
disappeared, β = .11, t(49) = 0.68, p = .50, consistent with the 
notion that where people are more likely to seek professional 
help for their depression, the influence of depression as a risk 
factor for suicide ought to be mitigated.
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Figure 1. Total 2005 state suicide rates as a function of the 
percentage of adults who reported a major depressive episode 
in 2004–2005 and the number of antidepressants prescriptions 
(ADPs) per capita in each state
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States in which depression rates are high and ADPs are 
low are most likely to exhibit high suicide rates. Thus, CH 
status could be associated with higher suicide rates because 
CH states have higher depression levels, because they have 
lower rates of ADPs, or because the association between 
depression and suicide is stronger in CH states than in non-
CH states. To test these possibilities, we first examined 
whether CH status was related to depression rates in the 
presence of our statewide covariates. The model signifi-
cantly predicted interstate depression rates (R2 = .28), and 
depression was significantly higher in CH states (M = 8.34, 
SE = 0.18) than in non-CH states (M = 7.67, SE = 0.20), 
F(1, 43) = 4.98, p < .05, d = 0.68. In a second model, we 
examined whether ADPs were associated with CH status, 
controlling for all covariates and for baseline depression 
levels. The model significantly predicted interstate ADPs 
(R2 = .34), and ADPs were indeed lower in CH states (M = 0.66 
per 100,000 residents, SE = 0.04) than in non-CH states 
(M = 0.80 per 100,000 residents, SE = 0.04), F(1, 42) = 4.93, 
p < .05, d = 0.69. Thus, CH states were characterized by 
higher rates of major depression and lower levels of ADPs 
compared to non-CH states, the very combination that Figure 
1 shows to be associated with the highest rates of suicide.

Finally, we regressed suicide rates onto CH status and 
our controls, along with depression rates and the interaction 
between depression and CH status. For this analysis, we 
effect coded CH status (CH states remained 1, non-CH 
states were coded as –1 rather than 0) to observe the main 
effect of CH status. The model was significant (R2 = .70), 
and CH was a significant predictor, but depression was not 
(although it was marginal; see Table 2). However, the inter-
action between depression and CH status was also signifi-
cant. The simple slope for depression in CH states was 
significant and positive, β = .40, t(49) = 2.86, p < .01, 
whereas the simple slope for depression in non-CH states 
was nonsignificant and negative, β = –.02, t(49) = –0.16, 
p > .80. Thus, depression levels and suicide rates are posi-
tively related across CH states but are not so across non-CH 
states (see Table 2 and Figure 2).

Discussion

These results provide further support for our initial hypoth-
eses. They also support our three additional hypotheses by 
showing not only that depression rates are higher in honor 
states than nonhonor states but also that depression is asso-
ciated more strongly with suicide in honor than nonhonor 
states. Analyses of the interaction between depression and 
ADPs per capita (an indicator of mental health resource 
utilization) revealed that the highest suicide rates occurred 
where depression rates were high and ADP levels were 
low. This combination described CH states more so than 
non-CH states, controlling for a host of economic and social 
covariates. Indeed, only one association with CH status 
(higher depression levels, lower resource utilization levels, 
or a stronger association between depression and suicide) 
would potentially be sufficient to explain why suicide is 
higher in honor states. That not just one but all of these 
associations emerged in our analyses represents something 
of a “perfect storm” of suicide risk factors connected with 
CH status.

We should note that these data are limited in a variety of 
ways, not the least of which is that they are completely cor-
relational. Although the data here cannot support firm 
causal conclusions, they are consistent with the hypothesis 
that members of honor states might not be seeking help to 
the same extent as members of nonhonor states in the face 
of severe distress, which might then create a higher risk for 
suicide because the impact of major depression (which itself 
appears to be more common in honor states) is less likely to 
be mitigated by medical interventions in these states.

Table 2. Study 2: Multiple Regression Analyses of Suicides per 
100,000 as a Function of Depression and Culture of Honor Status

Predictor β weight t test p value d

CH .28 2.41 .02 0.75
Depression .19 1.85 .07 0.58
CH × depression .21 2.08 .04 0.65
Mean temperature .07 0.43 .67 0.13
Gun ownership .41 3.24 .00 1.01
Collectivism −.21 −1.60 .12 −0.50
Economic deprivation −.20 −1.63 .11 −0.51
HPSAs .20 1.57 .12 0.49

CH = culture of honor; HPSA = health professional shortage area. R2 = 
.70. CH status coded as –1 = non-CH, +1 = CH.
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Figure 2. Total 2005 state suicide rates as a function of the 
percentage of adults who reported a major depressive episode in 
2004–2005 in culture-of-honor and non-culture-of-honor states
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Study 3

In Study 3, we examine whether or not the state-level rela-
tionship we observed between the culture of honor and 
depression holds up in individual-level data. This association 
was among the weakest found in Study 2, and although it is 
not crucial for such an association to exist (because the asso-
ciation between depression and suicide can still be signifi-
cantly moderated by CH status even if the simple association 
between CH and depression is not itself significant), finding 
evidence of this association at the level of individual respon-
dents would strengthen our argument, especially given that 
depression is the single strongest predictor of suicidal ideation 
and behavior (e.g., Bradvick, Mattisson, Bogren, & Nettelbladt, 
2008; Cheng, Chen, Chen, & Jenkins, 2000). We tested the 
hypothesis that endorsing honor-related beliefs and values 
would predict scores on a depression inventory. To test this 
possibility, we obtained measures of honor ideology endorse-
ment and a set of covariates, and we used these measures to 
predict depressive symptoms in a large, cross-sectional sam-
ple of undergraduates.

Method
Participants. Participants were 797 students (521 females, 

276 males) at a large Midwestern university. Of these, 615 
self-identified as “White, non-Hispanic,” 55 as “Asian,” 43 
as “Black,” 33 as “Hispanic or Latino/a,” and the remaining 
51 as other races. All were enrolled in introductory psychol-
ogy classes and obtained partial credit toward a research 
exposure requirement in exchange for their participation.

Measures and procedure. All scales were administered as 
part of a mass testing conducted by the psychology depart-
ment at the beginning of the semester. Honor ideology 
endorsement was assessed via the Honor Ideology for 
Manhood (HIM) scale (Barnes, Brown, & Osterman, 2011; 
Barnes et al., in press), which includes assertions that certain 
attributes characterize a “real man” (e.g., strength, toughness 
and independence) as well as assertions about situations in 
which men are justified in using physical violence (e.g., “A 
man has the right to act with physical aggression toward 
another man who slanders his family”). Participants are 
asked to rate the extent to which they agree with the 16 state-
ments on the HIM and, crucially, not about the extent to 
which these statements are true of themselves, which makes 
it possible to administer the HIM scale to both men and 
women. Internal reliability for the 16-item HIM scale was 
quite strong (α = .87).

Depression was assessed via the Beck Depression 
Inventory–II (Beck, Steer, Ball, & Ranieri, 1996), excluding 
1 question that directly assessed suicidal ideation (this was 
omitted because of concerns by our institutional review board 
about assessing suicidal ideation without our having the 
expertise necessary for clinical evaluation and follow-up with 
respondents). Internal reliability of this 20-item depression 

scale was quite good (α = .90). As control variables, we 
obtained measures of personality and response styles that we 
thought might be associated with both honor ideology 
endorsement and depression scores. We assessed the basic 
personality dimensions of extraversion, agreeableness, con-
scientiousness, openness, and neuroticism via the 44-item 
Big Five Inventory (John, Donahue, & Kentle, 1991), self-
esteem with the 10-item Rosenberg Self-Esteem scale (RSE; 
Rosenberg, 1965; α = .89), and impression management with 
the 20-item Impression Management (IM) subscale (α = .79) 
of the Balanced Inventory of Desirable Responding (Paulhus, 
1994).

As in Studies 1 and 2, we also examined both sex and race 
as potential moderators. Although we excluded Hispanics in 
our regional analyses because of the fact that there should be 
no regionally predicted variation in the extent to which 
Hispanics hold honor values, we saw no reason for preclud-
ing their inclusion in this individual-level analysis. Thus, we 
conducted one set of analyses including all races, one with 
only White (including Hispanic) participants and one includ-
ing only non-White participants. Sex was included as a 
potential moderator in each analysis, and in addition, we 
included an interaction term between sex and honor ideol-
ogy. Our intention in doing so was partially exploratory, but 
we thought that because the HIM scale specifically measures 
honor norms relating to masculinity, its relationship with 
depression might be more pronounced among males than 
among females.

Results
For each analysis, we regressed depression scores onto the 
HIM (mean centered), sex (coded as 0 for female and 1 for 
male), and all covariates (RSE, impression management, 
extraversion, conscientiousness, agreeableness, openness, and 
neuroticism), and an HIM × sex interaction term (entered on 
the second step). For the entire sample (N = 797), the model 
was significant (R2 = .47), and HIM scores were uniquely 
related to depression scores, β = .10, t(796) = 2.30, p < .001. 
Sex was a significant predictor, indicating that depression is 
higher among females, and RSE, IM, and neuroticism were 
also unique predictors (see Table 3 for all relevant statistics). 
For White (including Hispanic) participants (n = 648), the 
results were very similar: The model was significant (R2 = .51), 
and HIM scores were uniquely related to depression scores, 
β = .09, t(647) = 2.67, p < .01. Sex, RSE, IM, and neuroticism 
were also unique predictors (see Table 3).

For non-White participants (n = 146), the model was also 
significant (R2 = .37), but neither HIM scores nor sex were 
unique predictors. However, the magnitude of the associa-
tion between the HIM and depression was comparable to the 
magnitude among Whites and Hispanics, β = .15, t(145) = 0.10, 
p > .20, and the sex × HIM interaction was marginally 
significant, indicating that depression levels were more 
strongly associated with HIM scores among non-White 
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males than among non-White females. RSE, IM, and neu-
roticism also were unique predictors (see Table 3).

Discussion
Consistent with the statewide results from Study 2, honor 
ideology endorsement does predict depression at the indi-
vidual level, and this effect is not moderated by sex, mean-
ing that both males and females who endorse an ideology of 
honor are more likely to experience depression. This rela-
tionship between honor ideology and depression was present 
in both the analysis of the entire set of participants and the 
analysis of just White (including Hispanic) participants, but 
the analysis of non-White participants was not as clear.

These results, like those of Studies 1 and 2, are correla-
tional in nature and do not justify causal interpretations. 
However, they do help to address one potential limitation in 
our first two studies, namely, the possibility that the relation-
ship we observed at the level of the group did not reflect 
meaningful information about individuals (Robinson, 
1950). The results of this final study suggest that the rela-
tionship between the culture of honor and depression (one 
of the primary risk factors for suicide) exists at the level of 
the individual as well as the level of the group.

General Discussion
The results of these three studies demonstrate that in addition 
to increasing interpersonal violence, as previous research has 
indicated, the culture of honor might also facilitate violence 
against the self. Even controlling for relevant covariates, CH 
status of a state (Studies 1 and 2) and personal endorsement 
of honor beliefs and values (Study 3) significantly predicted 
suicide rates (Study 1 and 2) and self-reported depression 
levels (Study 3). This investigation extends prior research on 
aggression and the culture of honor and also shows that other 

suicide risk factors previously conceptualized only at an indi-
vidual level (e.g., social connectedness) might be assessed 
also at a more aggregate level of analysis (e.g., collectivism).

Again, the present findings do not allow us to make strong 
arguments about the mechanisms that might explain the rela-
tionship between the culture of honor and suicidality at the 
level of the individual. However, we explored in the intro-
duction several characteristics of the culture of honor that 
can be framed in terms of previously identified risk factors 
for suicidality. First, the strong emphasis on and high expec-
tations for personal conduct within cultures of honor might 
increase feelings of being burdensome to family, which is a 
major risk factor for suicide (Joiner, 2005). Members of cul-
tures of honor have strict expectations for gender roles, and 
conforming to these expectations is central to gender iden-
tity. Males are expected to demonstrate their manhood via 
their abilities as strong providers and protectors (Bosson 
et al., 2009; Vandello et al., 2008). Females are expected to 
demonstrate their sexual purity and their loyalty to their fam-
ilies (especially their husbands; Vandello & Cohen, 2003). 
Crucially, moments in which people fail to live up to these 
expectations might not be perceived merely as episodes of 
failure but rather as evidence that they are themselves fail-
ures—and are so in one of the most important domains of 
personal identity. It is not difficult to imagine the level of 
shame and distress that these failures of identity might pro-
voke (Wolf, Cohen, Panter, & Insko, 2010). Thus, in the 
shadow of such perceived failures, members of cultures of 
honor might have especially low thresholds for feeling as 
though they are a burden to their family.

Second, members of cultures of honor might be less likely 
to seek help for psychological distress, which among other 
problems could enhance feelings of isolation—another major 
suicide risk factor (Joiner, 2005). Help seeking can add to 
reputational concerns because it requires sharing sources of 
potentially intense and personal shame. It can also itself be 

Table 3. Study 3: Multiple Regression Analyses of Depression as a Function of HIM and Sex

All races White or Hispanic Non-White

Predictor β weight t test β weight t test β weight t test

HIM .10*** 2.30 .09** 2.67 .15 0.10
Sex −.13*** −4.32 −.14*** −4.49 −.11 −1.34
HIM × sex .02 0.75 −.01 −0.43 .14 1.78
RSE −.45*** −13.42 −.50*** −13.77 −.23* −2.50
IM −.13*** −4.12 −.12*** −3.48 −.19* −2.57
Extraversion −.02 −0.49 −.04 −1.25 .09 1.12
Agreeableness .04 1.26 .04 1.25 .06 0.78
Conscientiousness −.04 −1.32 −.03 −0.81 −.07 −0.85
Neuroticism .23*** 6.88 .21*** 5.68 .34*** 3.76
Openness .03 0.96 .04 1.37 −.04 −0.56

HIM = Honor Ideology for Manhood scale; RSE = Rosenberg Self-Esteem scale; IM = Impression Management subscale. R2 all races = .47, White or 
Hispanic = .51, non-White = .37. Sex coded as –1 = female, +1 = male.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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perceived as a reputational threat, making individuals from 
cultures of honor even more wary of reaching out. Seeking 
external help poses a direct risk to public image, and even 
seeking help from family might be avoided if one’s identity 
as a “real man” or “good woman” could be questioned. For 
example, a man who has just lost his job might be reluctant 
to disclose this to his family out of fear that they will see him 
as an incompetent provider. Likewise, a woman who has 
been raped might avoid telling her family if she feared that 
they would thereafter view her as “impure” or “tainted.” 
People dealing with depression might feel that admitting this 
would reveal a major weakness of character, preventing 
them from seeking out necessary professional help. In short, 
the fear of revealing one’s failures, or that seeking help 
would itself threaten one’s reputation, might make CH mem-
bers reticent to seek help, thus enhancing feelings of isola-
tion and preventing them from obtaining the assistance they 
need. Indirect support for the role of this mechanism was 
found in Study 2.

Third, an increased exposure to pain, violence, aggres-
sion, and symbols thereof (e.g., the greater prevalence of 
guns) has been shown to contribute to the ability to complete 
a suicidal act (Joiner, 2005). Men and women alike in honor 
cultures are exposed to aggression and violence more fre-
quently than other people are, and thus they might be rela-
tively more inoculated to pain and cognitively primed for 
violence (Anderson, Benjamin, & Bartholow, 1998; Berkowitz 
& LePage, 1967). Together, these aspects of the culture of 
honor, we believe, are most likely to translate into elevated 
suicide risks.

An important question for future research is whether 
members of honor cultures experience threats that are actu-
ally unique to this culture or threats that are common to 
everyone but that are perceived more frequently or more 
intensely in cultures of honor. It is possible, for instance, 
that the subjective threshold for perceiving threats against 
the self is relatively low for those in a culture of honor (see 
Cohen et al., 1996). This perceptual factor might lead to a 
greater risk of experiencing and failing to defend against 
honor threats, which, in turn, might create a vulnerability to 
suicidal thoughts and behaviors. Under this conceptualiza-
tion, the suicide catalysts in cultures of honor are not unique 
but are rather experienced more frequently or more intensely 
than they are in other places.

Conversely, it might be that there are indeed special 
demands made of males and females within cultures of 
honor, along with unique cultural scripts that lead them to 
commit suicide. For example, a man in a culture of honor 
who fails to attain or uphold the masculine ideal might feel 
that the only way to reaffirm his identity as a “real man” 
(Bosson et al., 2009) is to commit suicide, thus proving that 
he is brave enough and strong enough to face and even accept 
death, in addition to bringing an end to his suffering. In con-
trast, a man outside of a culture of honor might not embrace 
the notion of being a “real man” to the same extent, and even 

if he does, committing suicide might not be part of his cul-
tural script for proving his manhood.

Most studies on cultures of honor to date involve region-
level analyses (typically between states or countries; see 
Leung & Cohen, 2011, for a recent exception). In keeping 
with this tradition, our first two studies were state-level anal-
yses. We followed these with a third, individual-level analy-
sis, and the results suggest that future studies of this sort 
might be very fruitful. Study 3 does not permit causal claims 
about the relationship between honor beliefs and suicide, but 
the results do suggest that it might be worthwhile to conduct 
further individual-level studies aimed at investigating causal 
mechanisms. For example, surveying both normal and clini-
cal samples of people in honor and nonhonor states regard-
ing their experiences of depression and suicidal thoughts 
(and in particular, the triggers they identify for both) would 
be useful in extending the current results and in specifying 
the role of this cultural variable in suicide, particularly with 
respect to the suicide risk factors discussed earlier (Joiner, 
2005). It might also be useful to perform a content analysis 
of suicide notes written by people living in honor and non-
honor states, to explore whether gender identity and honor-
related themes are more common in the former.

An additional question that content analyses of suicide 
notes might be able to address is how people who die by 
suicide in honor states conceptualize suicide. This might be 
important because in one sense the findings we have pre-
sented in this article might seem paradoxical: Why would 
individuals in a culture that values strength and toughness 
view suicide as “honorable” rather than as a sign of weak-
ness or “taking the easy way out”? One possible resolution to 
this paradox is that members of cultures of honor view sui-
cide as a genuinely strong, selfless, and even altruistic act. If 
they truly believe that their existence is a burden on their 
family, and that suicide alone can lift this burden, then they 
might view suicide as a brave and selfless act, rather than as 
a cowardly or selfish one. Such a construal would echo sui-
cide traditions in other honor-based cultures that we men-
tioned previously—for example, seppuku in Japan. If CH 
members are engaging in such construals, statements 
acknowledging and attempting to make amends for honor-
related transgressions, as well as claims of fearlessness and 
resolve in the face of death, might be more common in CH 
suicide notes.

Another important avenue for research might be to sur-
vey individuals who endorse honor-based ideologies about 
both predicted personal distress from and reluctance to talk 
to others about problems that either do or do not involve 
threats to reputation. Such a study might shed additional 
light on the findings of Studies 2 and 3 concerning depres-
sion, as well as our findings regarding mental health resource 
utilization. If individuals who endorse honor-based ideolo-
gies are more reluctant to seek help because of reputation-
related concerns, and these are also the types of concerns 
that create the greatest psychological distress, this would 
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support and extend our current findings. Furthermore, such 
evidence might provide useful information for improving 
counseling services in CH regions by pointing to one of the 
sociocultural impediments to using and benefitting from 
such services.

Despite their limitations, one thing seems clear from these 
studies: Individuals (particularly Whites) living in honor 
states are at an especially high risk for committing suicide. 
Thus, it is important that these findings be extended in future 
studies and incorporated into both mental health outreach 
programs and approaches to counseling in areas character-
ized by a culture of honor. Previous research has indicated 
that both living in rural areas and being male are barriers to 
help seeking (Jackson et al., 2007; Mansfield, Courtenay, & 
Addis, 2005). However, our data suggest that even in metro-
politan areas, CH status is strongly and uniquely associated 
with suicide rates among both men and women. Thus, out-
reach programs should consider the unique threats that both 
mental health problems and help seeking for those problems 
might pose for people living in honor states and take steps to 
ameliorate those threats. For example, if people who embrace 
honor-based ideologies feel that experiencing depression or 
suicidal thoughts reflects a personal weakness, and that seek-
ing help for such problems is an additional indication of 
weakness with reputation-damaging repercussions, outreach 
programs should consider such concerns when framing mes-
sages advocating that people take advantage of counseling 
services.
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Notes

1. Age-adjusted rates rather than raw rates were used because sui-
cide rates are not evenly distributed across age groups. Thus, for 
example, a higher proportion of elderly individuals in a given 
state would inflate the suicide rate for reasons having nothing to 
do with the variables being examined in this study.

2. We thank Christopher Ditzfeld for suggesting this analysis.
3. The data reported by Mark, Shern, Bagalman, and Cao (2007) 

were originally collected by IMS Health, a market intelligence 
company that monitors, among other things, 90% of all pre-
scription drug sales in the United States.
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