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Abstract
Members of the LGBTQ+ community are exposed to stigma, prejudice, and discrimination which causes them to develop more mental health issues than the heterosexual population. Despite a growing body of literature on minority stress, research investigating its connection to the psychological needs of sexual minorities is still scarce. As rural sexual minorities have been shown to experience more stigmatization and are thus more exposed to minority stress and potentially also more need frustration, the moderating role of rural culture was taken into consideration. Therefore, it was the aim of the present study to investigate the relationship between minority stress and basic psychological need satisfaction/frustration, and the moderating effect of rural vs urban residency. 156 non-heterosexuals (57.1% women, 16% men, 26.9% other genders; mean age = 24.6) completed the cross-sectional online survey. Contrary to the expectations, moderation analyses showed no significant effects of expected rejection and self-concealment in relation to need satisfaction and frustration, nor any moderating effect of the geographic residence. Yet, significant effects of gender were found. Limitations are discussed and suggestions for additional research are provided. 
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Abundant research has shown that non-heterosexuals experience more psychological distress and are at greater risk to develop mental health issues than heterosexuals (e.g. Meyer, 2003). Suicide rate in non-heterosexuals has even shown to be up to 8–22 times higher as compared to the general population (del Río-González et al., 2021). Therefore, it is important to study the underlying mechanisms that influence these differences. A theory that attempts to explain the high prevalence of mental health issues among sexual minorities is the Minority Stress Model (Meyer, 2003). Based on this model the expectation of rejection and the decision to conceal one’s sexual identity are, among others, put forward as explanatory factors for non-heterosexuals’ increased risk of mental ill-being. The expectation to be stigmatized or rejected based on one’s sexual orientation has been suggested to be the result of having experienced negative evaluation before (Dyar et al., 2018) and/or the frequent exposure to a stigmatizing social environment (Crocker, 1999). As a consequence, sexual minorities may choose to conceal their sexual orientation to protect themselves against the negative effects of openly living their sexual identity (Herek et al., 2015). The self-determination theory (SDT; Ryan & Deci, 2017) states that our psychological well- and ill-being depends on the satisfaction or frustration of the basic psychological needs of autonomy, competence, and relatedness. The SDT was applied to investigate how (the social-environmental context around) minority stress can facilitate or undermine people’s basic psychological need experiences (Crocker, 1999; Ryan & Deci, 2017). Following this line of work, this research explores the differences in rural and urban residence, and its moderating effect on the association between the minority stressors and basic psychological needs. 
Expected Rejection
The expectation of rejection based on one’s sexual orientation (ER) is a fundamental stress factor and plays a major role in the minority stress model as proposed by Meyer (2003), and, as such, in the development of mental health issues of sexual minorities. The experience of society’s attitude and stigma toward sexual minorities makes non-heterosexuals high in ER hypervigilant of potential rejection (Downey & Feldman, 1996; Feinstein, 2020). Being in a continuous state of hypervigilance puts an enormous strain on individuals and in turn leads them to experience feelings of alienation, poorer mental and physical health and greater psychological distress (London et al., 2012). 
Sexual-orientation concealment
As a means to avoid potential stigmatization and discrimination, and to cope with the expected rejection, non-heterosexuals may try to conform to societal pressures. Strategies involve e.g. avoiding same-sex physical contact, social withdrawal, hiding or even denying one’s sexual identity (Herek et al., 2015) even towards close others (D’Augelli, 2006). Thus, concealing one’s sexual orientation seems to be the safer solution, nevertheless it comes with high costs. Hiding a part of one’s identity can lead to an ongoing preoccupation to try to maintain the deceit, constantly monitoring one’s behavior and other people’s reactions in order to make sure they do not accidently ‘out’ themselves. As a result, individuals may limit their friends, interests, and self-expression (Hetrick & Martin, 1987) leading to lower relationship well-being (Uysal et al., 2012) and more loneliness (Giano et al., 2020), which in turn causes psychological distress as well as mental and physical health problems (Cole et al., 1996).
Minority Stressors and Basic Psychological Needs
[bookmark: _Hlk95328423]As a central tenet of the SDT, every person’s well-being is predicted by the satisfaction of the three basic psychological needs, relating to a higher quality of social relationships, social development, personal growth, personality integration, and psychological health (Deci & Ryan, 2008; Patrick et al., 2007). Need frustration on the other hand, can result in alienation, ill-being and psychopathology (Deci & Ryan, 2008; Schutte & Malouff, 2021). Autonomy satisfaction comprises of experiencing psychological freedom and fully self-endorsed functioning, whereas autonomy frustration refers to feeling controlled by external or internal pressures (Deci & Ryan, 2008). Next, competence satisfaction involves opportunities to feel effective in expression of one’s talents and capacities, whereas frustrated competence entails feelings of failure and inadequacy (Ryan & Deci, 2017). Lastly, relatedness satisfaction involves feelings of caring for and being cared about others, hence feeling connected (Ryan & Deci, 2017), whereas the need is hampered if people feel excluded, and as a result feel lonely (Chen et al., 2015).
[bookmark: _Hlk102988431]From the perspective of SDT, Herrick et al. (2020) showed that having experienced sexual prejudice or a stigmatizing social environment, non-heterosexuals might feel the pressure to conform to the dominant (heteronormative) society and hide their identity (autonomy frustration) starting to withdraw from others and limiting their friends (relatedness frustration). Furthermore, non-heterosexuals who place high importance on avoiding rejection and hence are more vigilant about potential threats may experience more competence frustration (feelings of inadequacy). Thus, whether living in a highly stigmatizing or autonomy supporting social environment seems to be directly linked to non-heterosexual’s need satisfaction or frustration. 
Rurality vs. Urbanity 
[bookmark: _Hlk107914618]Rural isolated communities are known to represent more traditional, conservative and heteronormative worldviews, factors that amplify the stigmatization of non-normative behaviors and attitudes (Annes & Redlin, 2012; Friedman, 2008; Warren & Smalley, 2014).  Research into different geographical areas shows that non-heterosexuals’ experience of minority stressors and the dangers they entail are found to be greater in rural areas than in urban areas (Gottschalk & Newton, 2009; Swank et al., 2012). Furthermore, sexual minorities who live in small towns or in the countryside have shown less disclosure of their sexual identity, even to close friends and family, and more hypervigilance and expectations of rejection (Morandini et al., 2015). As basic psychological needs play a major role in individuals’ mental health (Ryan & Deci, 2017), it may be the case that psychological needs tend to be less satisfied and more frustrated in rural areas. This, however, has not yet been incorporated into research (see e.g. Eberhardt & Pamuk, 2004 or Legate et al., 2017). 
The Present Study
[bookmark: _Hlk106644129]As demonstrated by Herrick and colleagues (2020) minority stress seems to be related to less need satisfaction and more need frustration. Yet, the extent to which this link can be associated with the specific context of rural or urban residence, has not yet been explored. The aim of the present study is to investigate to what extent stigmatizing environments, such as rural communities as compared to (sub-) urban areas, moderate the link between the minority stressors ‘expected rejection’(ER) and ‘self-concealment’(SC), and need satisfaction (BNS) and frustration (BNF). 
The following hypotheses have been put forward:
H1: Both ER and SC are expected to correlate negatively with BNS and positively with BNF.
H2: These relations are moderated, a stronger association in rural area in comparison to (sub-) urban areas is predicted.
H3: Rural participants will report more ER, SC, and BNF and less BNS than urban residents.  




Figure 1 
[bookmark: _Hlk106097028]The Hypothesized Moderation Model. 
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Note. Red arrows represent negative relationships. Green arrows represent positive relationships. 

Methods
Design and Procedure
The present study was an online cross-sectional survey. The survey was generated using the Qualtrics software. The requirements to participation were being above the age of 18 and identifying as any non-heterosexual identity (e.g. lesbian, gay, bisexual). Participants were recruited via social media platforms such as WhatsApp, Facebook, Instagram, and Reddit. In addition, e-mails with information about the survey and a link were sent to different LGBTQ+ organizations in Germany (e.g. Queeres Zentrum Göttingen) and the Netherlands (e.g. Dito). The information letter informed participants about the purpose of the study and essential information such as privacy matters. After reading the information letter and agreeing to the consent form, the participants were asked to fill in the demographic questions (e.g. age, gender identity, sexual orientation, geographical area) and questionnaires measuring Basic Psychological Need Satisfaction and Frustration, Perceived Devaluation-Discrimination, Stigma Consciousness, and Self-Concealment (see Measurements). Filling in the survey took about 15 minutes. 
Participants
Before the data was collected, a power analysis was conducted with G*Power (Faul et al., 2007) in order to determine the required sample size for linear multiple regression, fixed model, R2 deviation from zero (medium effect size f2 of .15, alpha-level of .05, power of .80, and 4 predictors).  The power analysis indicated that a total sample size 85 participants was desired. A total of 315 participants were recruited, of which 159 participants had their data removed due to missing values (N = 128), not giving consent (N = 23), or being underage (N = 8) leaving a total sample of 156 participants. On average the participants were 24.6 years old (SD = 6.8, Range 18-81). The means and frequencies for gender, sexual orientation, and geographical area are displayed in Table 1. 
Table 1
Overview of Demographics of the Total Sample
	
	n
	%

	Gender

	   Woman
   Man
   Other¹
	89
25
42
	57.1
16.0
26.9

	Sexuality
	
	

	   Lesbian
	32
	20.5

	   Gay
	17
	10.9

	   Bi-/Pansexual
	84
	53.8

	   Other¹
	23
	14.7

	Geo. Area
	
	

	   Rural
	13
	8.3

	   Sub-Urban
	45
	28.8

	   Urban
	98
	62.8

	Total
	156
	100.0


¹for a detailed overview see Appendix A 

Measurements 
Geographical Area.	To assess the geographical area the participants live in they were asked to indicate whether they live in a rural area (<5,000 inhabitants), sub-urban area (5,000-100,000 inhabitants), or an urban area (>100,000 inhabitants). This division was made by German policies according to the Federal Office for Construction (Bundesinstitut für Bau-, Stadt- und Raumforschung, n.d.).
Expected rejection.	A scale of 22 items was used to measure expectations of rejection. Eleven items were taken from the Perceived Devaluation-Discrimination Measure (Link, 1987; e.g., “Most people would willingly accept a queer person like me as a close friend.”), 10 items from the Stigma Consciousness Questionnaire (Pinel, 1999; e.g., “When interacting with heterosexuals, I feel like they interpret all my behaviors in terms of the fact that I am queer.”), and one question was formulated by the researcher (i.e., “When people around me know that I am queer I expect to be rejected more frequently than if I was heterosexual.”). The separate scales have been adapted so that the stigmatized group was not mental illness (Link, 1987) or women (Pinel, 1999), but non-heterosexuals. Participants rated statements (see Appendix B for the full scale) on a 6-point scale ranging from “Strongly disagree” (1) to “Strongly agree” (6). 13 items needed to be reversed scored after which the mean scores were calculated for each separate scale. The scores were recoded such that higher scores would reflect greater perceived devaluation-discrimination and stigma consciousness. The internal consistency of the Perceived Devaluation-Discrimination Measure was α = .89, and α = .85 for the Stigma Consciousness Questionnaire.
Sexual Orientation Concealment. 	The 6-item Sexual Orientation Concealment Scale was used to examine self-concealment (Jackson & Mohr, 2015). Participants were asked to rate statements (e.g. “In the last 2 weeks, I have concealed my sexual orientation by telling someone that I was straight or denying that I was LGB.“; see Appendix B for the full scale) on a 5-point scale ranging from “Not at all” (1) to “All the time” (5). Self-Concealment was calculated by taking the mean of all individuals scores. Higher scores reflected greater self-concealment. The internal consistency of the self-concealment scale is α = .71.
Basic Psychological Need Satisfaction and Frustration.  To assess Basic Psychological Need Satisfaction and Frustration, the 24-item Basic Psychological Need Satisfaction and Frustration Scale (BPNSFS) by Chen and colleagues (2015) was used. Both Need Satisfaction and Frustration were measured with 12 items (i.e., four items for each of the three needs). Respondents were asked to indicate the degree to which statements (e.g. NS: “I feel a sense of choice and freedom in the things I undertake.”; NF: “Most of the things I do feel like I have to.”; see Appendix B for the full scale) were true to them on a scale between “Not true at all” (1) and “Completely true” (5). A total score for Need Satisfaction and Frustration was calculated by taking the mean of the twelve items for both Need Satisfaction (α = .85) and Frustration (α = .84) respectively. 
Data Analysis 
For the data analysis the statistical software IBM SPSS 25 (SPSS, 2017) and PROCESS_v4.1 (Hayes, 2017) were used. In a first step, a reliability analysis was carried out to assess the internal consistencies (Cronbach’s alpha) of all scales. Assumptions were checked for all variables. For exploration, bivariate associations between all study variables were examined in a preliminary analysis. Furthermore, the potential influence of the covariates age, gender and sexual orientation was tested. To investigate the research question, several moderation analyses were conducted with either need satisfaction or frustration as outcome variable, geographical area (rural, sub-urban, urban) as moderator, self-concealment and the different measurements for expected rejection as predictors.
Results
Check of Assumptions
Prior to the analyses, assumptions of normality, linearity, homogeneity of variance were checked for the preliminary analyses. Normality was found to be violated for self-concealment (W(156) = .896, p < .001), the added question for expected rejection (W(156) = .921, p < .001), need satisfaction (W(156) = .980, p = .022), age (W(156) = .617, p < .001). In addition, the QQ plots, skewness and kurtosis were inspected which indicated a skewness of self-concealment, age and gender, and kurtosis of the added question. Furthermore, self-concealment showed to have some outliers, yet none of the cases came close to exceeding the cut-off point of 15 for the Mahalanobis distance. Checking for linearity, a scatterplot matrix showed only weak associations between self-concealment and the other variables, whereas age did not show any linear relationships. Nevertheless, all other variables did not show any violations of linearity. Testing for homogeneity of variance showed that across groups the Levene’s statistics were non-significant for all variables, indicating that the assumption of homogeneity has been met. 
Descriptive Statistics
Bivariate correlations between all studied variables were examined. As a consequence of the violation of normality in some variables, the non-parametric alternative to the Pearson correlation ‘Kendall’s tau’ was used. The results of the correlation analysis are provided in Table 3. All study variables were significantly correlated, except for self-concealment with age, need satisfaction and the devaluation-discrimination measure. The correlations of self-concealment with the other variables were very low. Age had no significant correlation with any of the study variables except for need satisfaction and frustration. Therefore, age was added as covariate in the moderation analysis. 
[bookmark: _Hlk107234507]Table 2
Descriptive Statistics and Kendall’s tau Correlations for Variables with N = 156
	Variable
	M
	SD
	1
	2
	3
	4
	5
	6

	1. Need Satisfaction
	3.75
	0.55
	—
	
	
	
	
	

	2. Need Frustration
	2.65
	0.65
	−.56**
	—
	
	
	
	

	3. Devaluation-   
    Discrimination
	3.30
	1.04
	−.21**
	.26**
	—
	
	
	

	4. Stigma Consciousness
	4.49
	1.05
	−.18**
	.17**
	.51**
	—
	
	

	5. Expected Rejection
	4.28
	1.74
	−.15*
	.19*
	.40**
	.36**
	—
	

	6. Self-Concealment
	1.74
	0.64
	−.09
	.13*
	.10
	.16**
	.14*
	—

	7. Age
	24.64
	6.80
	.12*
	−.14*
	−.08
	−.03
	−.03
	−.07


   Note. * p < .05. ** p < .01.

To explore potential influences of sexual orientation and gender on the study variables two Kruskal-Wallis tests were performed. The first test explored sexual orientation and revealed that sexuality was not found to be associated with any of the variables. However, gender showed significant associations with need satisfaction (H(2) = 11.11, p = .004), need frustration (H(2) = 12.75, p = .002), the devaluation-discrimination measure (H(2) = 37.77, p < .001), stigma consciousness (H(2) = 17.22, p < .001), and the additional question for ER (H(2) = 24.78, p < .001), but not with self-concealment (H(2) = .15, p = .928).
Post-Hoc Mann-Whitney tests were used to compare the groups of men, women and other genders. In all variables no significant differences between man and women were found. Yet, the group of woman and men in comparison to the group of non-binary and other gender identities showed significant differences for all variables, except for self-concealment (see Appendix C). Therefore, gender was included as covariate in the moderation analysis.
Comparing the rural and the urban area, there were significant differences in self-concealment between the rural (M = 89.57) and the urban group (M = 71.95; U = 2200,00, z = −2,37, p = .018, r = −.19). Contrary to the expectations, there were no significant differences in ER, BNS and BNF between the groups. 
Moderation Analyses Statistics
In order to check the assumptions for the moderation analysis a custom linear regression analysis was performed. The assumptions of normality were checked by inspecting the histograms of the residuals and predicted scores with need satisfaction or frustration as the dependent variable. Furthermore, linearity was checked for by inspecting the PP plot, and homogeneity and homoscedasticity by examining the scatterplot of the residuals and predicted scores. The check of assumptions revealed no violations. No critical outliers have been identified. 
The moderation analyses were run with the help of PROCESS_4.1 (Hayes, 2017).
Even though the group of participants living in rural areas (N = 13) was too small to have enough power for the final analysis, the PROCESS program needed at least three groups for the multicategorical variable, which is why the rural and the sub-urban group were not merged. 

Table 3
Beta coefficients of the direct effects of the moderation analyses with need satisfaction and frustration as criterion variables, the measurements for expected rejection (the devaluation-discrimination measure, stigma consciousness, additional question) and self-concealment as predictors, geographical area (rural, sub-urban, urban) as moderator, and age and gender as covariates. Results of the F-test for the interaction between the predictor variable and the moderator. 
	
	BNS
	BNF

	
	D-D
	SCQ
	ER
	SC
	D-D
	SCQ
	ER
	SC

	Gender
	−.07
	−.10+
	−.12*
	−.14**
	.07
	.14*
	.15*
	.20**

	Age
	.01
	.01
	.01
	.01
	−.01
	−.01
	−.01
	−.01

	Geo Area
	.24
	.31+
	.19
	.26
	−.12
	−.24
	−.08
	−.21

	Predictor
	−.06
	.14
	−.10
	−.25
	.20
	.05
	.16
	.46+

	p-value (Predictor x Geo. Area) 
	.902
	.388
	.902
	.781
	.107
	.301
	.190
	.265

	R²
	.14**
	.14**
	.10*
	.11*
	.22**
	.16**
	.15**
	.14**


Note. + p < .10. * p < .05. ** p < .01. D-D = Devaluation-Discrimination Measure. SCQ = Stigma Consciousness. ER = Additional Question for Expected Rejection. SC = Self-Concealment. 

To summarize these results, the predictors did not show any significant effect on need satisfaction nor need frustration, nor did the different geographical areas show any significant moderating effect on these relationships. These results are not in line with the expectations. Nevertheless, gender seemed to be very good predictor in most of the models.
 
Discussion
According to research, the increased risk of sexual minorities to develop mental health issues originates from chronic minority stress factors, such as expecting rejection and concealing one’s sexual identity among others (Meyer, 2003). From the perspective of the SDT, people’s basic psychological needs are the foundation of their ill- and well-being leading to the assumption that minority stress may be strongly associated with non-heterosexual’s basic need experiences (Ryan & Deci, 2017) leading to the aim of the study to examine this link. Social environmental factors play a role both in minority stress and basic psychological need satisfaction and frustration (Crocker, 1999; Ryan & Deci, 2017; Swank et al., 2012) which is why the moderating role of regional factors on the relationship between the minority stressors expected rejection and self-concealment, and need satisfaction and frustration was investigated. 
As rural communities are known to be more isolated, traditional, conservative (Annes & Redlin, 2012; Friedman, 2008; Warren & Smalley, 2014) they demonstrate harsher social climates for non-heterosexuals (Swank et al., 2012). Consequently, sexual minorities who live in rural communities exhibit more expectations of rejection and less self-disclosure (Morandini et al., 2015) as compared with urban locales. Thus, we hypothesized that rural participants would report more ER, SC, and BNF and less BNS than urban residents. As predicted, respondents who live in rural areas reported more self-concealment than the urban residents, which is in line with the findings of Morandini and colleagues (2015). Nevertheless, residence did not predict more anticipated rejection, nor did it predict more need frustration or less need satisfaction. One explanation might be a methodological one. Our measure of urbanity and rurality did not take into account participants’ perception of their living circumstances. Thus, it was not controlled for whether the respondents also perceive their social environment as stigmatizing, discriminatory and controlling or autonomy supportive and queer friendly. Accordingly, non-heterosexuals living in a neighborhood of the city they experience as harsh may experience more stigma and discrimination than rural participants who feel surrounded by a supportive, accepting, queer friendly community. This may have an important impact on the expectations they have towards their social environment and the psychological impact it has on them. Hence, the size of the surrounding community may not matter as much as the perception and experience of it. Research has shown that sexual minorities are more open about their sexual identity in contexts they experience as autonomy-supportive which predicted more need satisfaction and greater well-being (Legate et al., 2017). Thus, future research may have to control for the perceived autonomy support by using e.g. the Autonomy Support Questionnaire (Deci et al., 2006). Furthermore, incorporating questions like “Do you perceive your neighborhood as stigmatizing towards sexual minorities?” or “Do you experience your community as queer-friendly?”. Since most research on sexual minorities has an urban bias and only a handful of studies have examined non-heterosexual populations in rural areas (Giano et al., 2020), more information is needed to understand the role of rural areas and the factors present there for non-heterosexuals living in these communities. 
Next, in contrast to our hypothesis, we did not find any relation between self-concealment and less basic psychological need satisfaction and more need frustration. That is, withdrawing from others and hiding one’s sexual identity was not related to the experience of less psychological freedom or feeling less connected to others. Preliminary correlation analyses found some very slight correlation between self-concealment and need frustration, stigma consciousness, and the question whether participants expect to be more rejected when people around them know they are not heterosexual. However, controlling for gender diminished this effect, indicating that gender identity appears to be the main force in need-based experiences in our data. In essence, respondents who identified with genders outside the binary reported significantly more need frustration and less need satisfaction than participants identifying as women and men. Even though this was not specifically targeted by the present study, these findings are in line with previous literature that focussed on the stigmatization of genders outside the binary and the impact it has on them (e.g. Lefevor et al., 2019; Thorne et al., 2019). There is evidence that individuals who identify with a gender outside the binary are more exposed to systemic discrimination, harassment, and abuse than cisgender or binary transgender individuals (Lefevor et al., 2019). Consequently, they also experience significantly more (social) anxiety, depression and overall psychological distress, and lower self-esteem than cis- or transgender people who identify as either woman or man (Lefevor et al., 2019; Thorne et al., 2019). In summary, these findings suggest that gender seems to be a more important predictor than the minority stressors expected rejection and self-concealment, and that there are differences in need satisfaction and frustration in gender diverse individuals as compared to cis- and transgender men or women (Lefevor et al., 2019).
As for the hypothesis that expected rejection would correlate negatively with need satisfaction and positively with need frustration, correlation analyses found weak to medium significant correlations between the ER measurements and need satisfaction and frustration. However, in the moderation analyses no link between the ER measures and need satisfaction/frustration was found, indicating that expecting to be rejected based on one’s sexual orientation was not associated with feeling inadequate in who one is. Nevertheless, also here gender emerged as a statistically significant predictor of need satisfaction/frustration. For the reason of limited resources, the present study did not take gender moderation into consideration, but since it is of great relevance for the population of genderqueer individuals, future research could investigate the moderating role of gender in the relationship between minority stress and psychological needs and explore need satisfaction/frustration among individuals outside the binary.
Furthermore, geographical area was hypothesized to moderate the relationship between the minority stressors and the basic needs. As research has shown the social environmental context plays an important role in the experience of minority stress as well as for basic psychological needs by supporting or thwarting them (Crocker, 1999; Herrick et al., 2020; Ryan & Deci, 2017). Yet, we did not find the relation between self-concealment and expected rejection on the one hand, and basic need satisfaction and frustration on the other, to be significantly different in rural compared to urban areas. As previously mentioned, an explanation for the present finding is that the item about the geographical area in which participants live does not ensure that the respondents actually experience or perceive their community as stigmatizing or discriminatory. 
Limitations
However, some limitations of this study should be considered when interpreting the findings. Firstly, the group size of the men was N < 30, only 17 participants identified as gay and only 13 participants indicated to live in a rural community. Effects are hardly detectable with such small sample sizes, it decreases the power of the study and increases the likelihood of Type II errors, meaning that the study may have failed to identify significant effects that actually exist (Columb & Atkinson, 2016). Another limitation is that the study was cross-sectional which is why no causality, temporal link or directionality can be determined. Furthermore, the result may only be generalizable to non-heterosexuals who have some kind of queer network connection since our method of recruitment was done via LGBTQ+ organizations and queer individuals’ networks. Similarly, third-variable explanations such as perception of the geographical environment they live in, social support, perceived autonomy support in specific contexts, or overall psychological well-being/distress were also not considered, due to a limited capacity of this study. Further investigation is necessary to determine whether a different set-up and a larger sample size would lead to different findings. 
Clinical implications
Since the population of sexual minorities is exposed to chronic stress making them especially prone to psychological distress and mental health issues (Meyer, 2003), knowledge about different social environmental factors that affect non-heterosexuals’ basic needs, and thus well-being, is crucial. However, the special challenges that sexual minorities in rural areas are confronted with are often overlooked or neglected by (mental) health providers who practice in rural areas. As a result, few sexual minorities in rural areas seek and receive professional care (Willging, 2006). Thus, counteracting these limitations of rural health care as well as social service providers in caring for sexual groups is not only important for making (mental) health care more accessible for them but it also has important implications for an enhanced therapeutic process (Friedman, 2008; Willging, 2006). In addition, it is important for rural minorities to build a safe environment for the LGBT+ community and breaking down the barriers of prejudice and stigmatization. 
Conclusion
To our knowledge, this is the first study to provide insight into the moderating role of geographical areas on the association between minority stress and basic psychological needs.  Some correlations were found, but once gender was taken into account they were ruled out, which is why no significant effects of expected rejection and self-concealment in relation to need satisfaction and frustration were found. Also, no moderating effect of geographic residence was found. The significant effects of gender indicated that participants identifying with genders outside the binary reported significantly more need frustration and less need satisfaction than respondents who identified as women and men. Nevertheless, further research in the field of the minority stress model and the self-determination theory is needed especially with regard to genderqueer individuals.
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Appendix A
Detailed Overview of the Demographics Category Other
Table A1
Frequency table of the gender category ‘other’

	
	Frequency
	%

	Non-Binary
	35
	83.3

	Genderfluid
	2
	4.8

	Genderqueer Transwoman
	1
	2.4

	Non-binary Transmasculine
	2
	4.8

	Prefer not to say
	2
	4.8

	Total
	42
	100,0



Table A2
Frequency table of the sexuality category ‘other’
	
	Frequency
	%

	Asexual/Aromantic
	4
	17.4

	Queer
	18
	78.3

	Unlabeled
	1
	4.3

	Total
	23
	100,0








Appendix B
Full Scales 
[bookmark: _Hlk89946683][bookmark: _Hlk89947361]Expectations of rejection (Link, 1987; Pinel, 1999)
All items are answered using a 6-point scale ranging from 1 “strongly disagree” to 6 “strongly agree” format. In items followed by an (R), the scoring is reversed. Scores were recoded such that higher scores reflect greater devaluation-discrimination, stigma consciousness and expectations of rejection. 
Devaluation-Discrimination Measure (Link, 1987). 
1. Most people would willingly accept a queer person like me as a close friend. (R)
1. Most people believe that a queer person like me is just as intelligent as the average person. (R)
1. Most people believe that a queer person like me is just as trustworthy as the average citizen. (R)
1. Most people would accept a queer person like me as a teacher of young children in a public school. (R)
1. Most people feel that being non-heterosexual is a sign of personal failure.
1. Most people would not hire a someone like me to take care of their children.
1. Most people think less of a queer person like me.
1. Most employers will hire someone like me if he or she is qualified for the job. (R)
1. Most employers will pass over the application of a queer person like me in favor of another applicant.
1. Most people in my community would treat someone like me just as they would treat anyone. (R)
1. Most young people would be reluctant to date a non-heterosexual like me.
Stigma Consciousness Questionnaire (Pinel, 1999).
1. Stereotypes about queer people have not affected me personally. (R)
1. I never worry that my behaviors will be viewed as stereotypically queer. (R)
1. When interacting with heterosexuals, I feel like they interpret all my behaviors in terms of the fact that I am queer.
1. Most heterosexuals do not judge queer people on the basis of their sexual orientation. (R)
1. My queerness does not influence how heterosexuals act with me. (R)
1. I almost never think about the fact that I am queer when I interact with heterosexuals. (R)
1. My queerness does not influence how people act with me. (R)
1. Most heterosexuals have a lot more homo- and biphobic thoughts than they actually express.
1. I often think that heterosexuals are unfairly accused of being homo-/biphobic. (R)
1. Most heterosexuals have a problem viewing queer people as equals. 
Additional Question. 
1. When people around me know that I am queer I expect to be rejected more frequently than if I was heterosexual.

Sexual Orientation Concealment Scale (Jackson & Mohr, 2015)

Respondents rate statements on a 5-point scale ranging from 1 “Not at all” to 5 “All the 
time”. Higher scores reflect greater self-concealment.

Participants get the following instructions:
“The following six items concern behaviors LGB people sometimes use to hide their sexual
orientation. Please rate each item to complete the following phrase:
In the last 2 weeks, I have...”

1. … concealed my sexual orientation by telling someone that I was straight or denying that I was LGB. 
1. … concealed my sexual orientation by avoiding contact with other LGB individuals.
1. … avoided the subjects of sex, love, attraction, or relationships to conceal my sexual orientation. 
1. … allowed others to assume I am straight without correcting them. 
1. … altered my appearance, mannerisms, or activities in an attempt to “pass” as straight.
1. … I remained silent while witnessing anti-gay remarks, jokes, or activities because I did not want to be labeled as LGB by those involved. 

The Basic Psychological Need Satisfaction and Frustration Scale (Chen et al., 2015)
Respondents rate statements such as: “I feel a sense of choice and freedom in the things I undertake.” on a 5-point scale ranging from 1 “Not true at all” to 5 “Completely true”. 
Participants first read the following instructions: “Below, we ask you about the kind of experiences you actually have in your life. Please read each of the following items carefully. You can choose from 1 to 5 to indicate the degree to which the statement is true for you at this point in your life.”
1. I feel a sense of choice and freedom in the things I undertake.
1. Most of the things I do feel like “I have to”.
1. I feel that the people I care about also care about me.
1. I feel excluded from the group I want to belong to.
1. I feel confident that I can do things well.
1. I have serious doubts about whether I can do things well.
1. I feel that my decisions reflect what I really want.
1. I feel forced to do many things I wouldn’t choose to do.
1. I feel connected with people who care for me, and for whom I care.
1. I feel that people who are important to me are cold and distant towards me.
1. I feel capable at what I do.
1. I feel disappointed with many of my performances.
1. I feel my choices express who I really am.
1. I feel pressured to do too many things.
1. I feel close and connected with other people who are important to me.
1. I have the impression that people I spend time with dislike me.
1. I feel competent to achieve my goals.
1. I feel insecure about my abilities.
1. I feel I have been doing what really interests me.
1. My daily activities feel like a chain of obligations.
1. I experience a warm feeling with the people I spend time with.
1. I feel the relationships I have are just superficial.
1. I feel I can successfully complete difficult tasks.
1. I feel like a failure because of the mistakes I make.
The items are scored as shown in the following: 
Autonomy satisfaction:	items 1, 7, 13, 19
Autonomy frustration:	items 2, 8, 14, 20
Relatedness satisfaction:	items 3, 9, 15, 21
Relatedness frustration:	items 4, 10, 16, 22
Competence satisfaction:	items 5, 11, 17, 23
Competence frustration:	items 6, 12, 18, 24



Appendix C
Post-Hoc Mann-Whitney tests
Table C1
Descriptive Statistics and Mann-Whitney Test for Women and Other Genders  
	Variable
	Women
(N = 89)
	Other Genders
(N = 42)
	U
	z
	p

	
	M
	SD
	M
	SD
	
	
	

	Need Satisfaction
	3.83
	0.54
	3.53
	0.49
	1242.50
	−3.10
	.002

	Need Frustration
	2.54
	0.69
	2.94
	0.57
	1211.50
	−3.25
	.001

	Devaluation-  Discrimination
	2.99
	0.90
	4.13
	0.86
	655.00
	−5.99
	.000

	Stigma Consciousness
	4.24
	0.99
	5.01
	0.89
	998.00
	−4.30
	.000

	Expected Rejection
	3.89
	1.59
	5.40
	1.58
	914.00
	−4.80
	.000

	Self-Concealment
	1.71
	0.60
	1.83
	0.79
	1802.00
	−.33
	.739



Table C2
Descriptive Statistics and Mann-Whitney test for Men and Other Genders  
	Variable
	Men
(N = 25)
	Other Genders
(N = 42)
	U
	z
	p

	
	M
	SD
	M
	SD
	
	
	

	Need Satisfaction
	3.84
	0.62
	3.53
	0.49
	326.00
	−2.59
	.010

	Need Frustration
	2.54
	0.53
	2.94
	0.57
	292.50
	−3.02
	.003

	Devaluation-   
Discrimination
	3.00
	1.03
	4.13
	0.86
	202.00
	−4.19
	.000

	Stigma Consciousness
	4.50
	1.23
	5.01
	0.89
	405.50
	−1.55
	.121

	Expected Rejection
	3.80
	1.71
	5.40
	1.58
	256.00
	−3.55
	.000

	Self-Concealment
	1.70
	0.51
	1.83
	0.79
	516.00
	−.12
	.906
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