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Abstract 

Background: Serious psychological distress (SPD) is common and more prevalent in women, older adults, and 
individuals with a low-income. Prior studies have highlighted the role of low neighborhood social cohesion (nSC) in 
potentially contributing to SPD; however, few have investigated this association in a large, nationally representative 
sample of the United States. Therefore, our objective was to investigate the overall and racial/ethnic-, sex/gender-, 
self-rated health status-, age-, and household income-specific relationships between nSC and SPD.

Methods: We used data from survey years 2013 to 2018 of the National Health Interview Survey to investigate nSC 
and SPD among Asian, Non-Hispanic (NH)-Black, Hispanic/Latinx, and NH-White men as well as women in the United 
States (N = 168,573) and to determine modification by race/ethnicity, sex/gender, self-rated health status, age, and 
annual household income. nSC was measured by asking participants four questions related to the trustworthiness 
and dependability of their neighbors. nSC scores were trichotomized into low (< 12), medium (12–14), and high (15–
16). SPD was measured using the Kessler 6 psychological distress scale with scores ≥ 13 indicating SPD. After adjusting 
for sociodemographic, health behavior, and clinical confounders, we used Poisson regression with robust variance to 
estimate prevalence ratios (PRs) and 95% confidence intervals (CIs).

Results: Among 168,573 participants, most were Non-Hispanic (NH)-White (69%), and mean age was 47 ± 0.01 years. 
After adjustment, low vs. high nSC was associated with a 75% higher prevalence of SPD overall (PR = 1.75 [1.59–1.92]), 
4 times the prevalence of SPD among Asian men (PR = 4.06 [1.57–10.50]), 2 times the prevalence of SPD among 
participants in at least good health (PR = 2.02 [95% CI: 1.74–2.35]), 92% higher prevalence of SPD among partici-
pants ≥ 50 years old (PR = 1.92 [1.70–2.18]), and approximately 3 times the prevalence of SPD among Hispanic/Latinx 
participants with household incomes ≥ $75,000 (PR = 2.97 [1.45–6.08]).

Conclusions: Low nSC was associated with higher SPD in the overall population and the magnitude of the associa-
tion was higher in Asian men, participants who reported good health, older participants, and Hispanic/Latinx adults 
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Background
Serious psychological distress (SPD), which impacts 
approximately 10 million adults in the United States 
(US), comprises a range of emotions and mood disorders 
(e.g., depression, anxiety, nervousness, sadness, irritabil-
ity) that can impede one’s ability to effectively respond to 
everyday demands of life [1–4]. The prevalence of SPD is 
higher among Hispanic/Latinx and Non-Hispanic (NH)-
Black individuals, women, individuals with physical 
health conditions (e.g., heart disease), older adults, and 
adults with lower income compared to NH-White indi-
viduals, men, individuals without physical health con-
ditions, younger adults, and adults with higher income, 
respectively [4, 5]. Moreover, SPD has been associated 
with and may contribute to adverse health behaviors 
and outcomes, such as arthritis, type 2 diabetes, and 
cardiovascular disease [4]. Consequently, it is important 
to identify potential modifiable determinants of SPD to 
inform intervention strategies.

Prior studies highlighted adverse socio-environmental 
exposures, including lack of neighborhood social cohe-
sion (nSC), as potential contributors to SPD [6–8]. nSC 
is considered the level of interconnectedness, solidar-
ity, mutual trust, and shared values among neighbors 
[9] and may influence SPD through sociological, envi-
ronmental, behavioral, and biological pathways. Low 
nSC may involve decreased feelings of safety, trust, and 
social support; increased demoralization; and may rein-
force unhealthy social norms, such as alcohol consump-
tion [10–12]. This, in turn, is hypothesized to activate the 
hypothalamic–pituitary–adrenal (HPA) axis, the body’s 
central stress response system [11, 13–16], where stress 
can lead to SPD [11, 13–17]. Conversely, living in a neigh-
borhood with high levels of social cohesion may increase 
feelings of safety, trust, and social support as well as rein-
force healthy behaviors, including sufficient sleep [18, 
19]. These positive experiences and healthy behaviors can 
help alleviate stress and, thus, contribute to better mental 
health outcomes [20].

The relationship between nSC and SPD may be modi-
fied by influential characteristics including race/ethnicity, 
sex/gender, self-rated health status, age, and household 
income. For instance, the neighborhoods of minoritized 
racial/ethnic groups are often characterized by poorly 
built infrastructure, neglectful environmental standards, 
and fewer resources due to historical and contemporary 

forms of racial residential segregation resulting from 
structural racism [21–23]. These differential exposures 
across race/ethnicity can lead to differences in perceived 
nSC by race/ethnicity. Furthermore, women may perceive 
aspects of nSC differently than men, as women may be 
more influenced by socioenvironmental factors such as 
safety, social support, and sociocultural norms [24–26]. 
Individuals with poor self-rated health generally experi-
ence barriers related to interacting with members of their 
community, which may influence their perception of nSC 
compared to individuals with good self-rated health (e.g., 
individuals with arthritis are less likely to use their neigh-
borhood as a means to meet physical activity guidelines, 
a common way to interact with community members) 
[27–29]. However, a prior study on sleep health and SPD 
showed that the association between poor sleep and SPD 
was stronger among adults with good versus poor self-
rated health [30]. The authors suggested that adults with 
good versus poor health were less likely to have exposures 
that obscure the sleep-SPD relationship. This phenom-
enon may also exist in the nSC-SPD relationship, which 
warrants investigation [30]. Since older adults – who are 
typically less mobile – tend to be more dependent on the 
material and social resources (e.g., easily accessible com-
munity centers [31]) in their immediate surroundings, 
this age group may be more strongly influenced by nSC 
than younger adults [32]. This was previously demon-
strated by a US study that found adults > 50 years old who 
perceived high neighborhood social cohesion had fewer 
outcomes related to psychological distress and better 
wellbeing outcomes [33]. Lastly, due to persistent socio-
economic inequity [34], people with lower household 
incomes are more likely to live in poorer neighborhoods 
with fewer resources, lower quality housing, and more 
environmental hazards [26, 35], which likely impacts lev-
els of perceived social ties and support, and could sub-
sequently influence perceived nSC [36]. These potential 
sociodemographic differences in the pathways from nSC 
to SPD are grounded in the socioecological framework, 
which asserts that nSC is influenced by upstream, soci-
etal drivers like structural racism [37].

It is important to examine the nSC-SPD relationship 
on a national scale and among a large racially/ethnically 
diverse sample of the US population since previous stud-
ies examining the nSC-SPD relationship have mostly 
been conducted outside of the US (e.g., Canada, United 

with higher household incomes. Future research should continue to examine how neighborhood contexts can affect 
health across various sociodemographic groups, especially among groups with multiple marginalized social identities.
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Kingdom), have rarely considered diverse racial/ethnic 
groups beyond White populations, and had small sam-
ple sizes [6, 18–20, 38–40]. Therefore, the objective of 
this study was to investigate the relationship between 
nSC and SPD overall and – given the potential to modify 
the association – by race/ethnicity, sex/gender, self-rated 
health status, age, and household income using nationally 
representative data from the National Health Interview 
Survey (NHIS). We hypothesized that low and medium 
compared to high nSC would be associated with a higher 
prevalence of SPD. We also hypothesized that the rela-
tionship between nSC and SPD would differ by race/
ethnicity, sex/gender, self-rated health status, age, and 
household income in that – at the same level of nSC – a 
higher prevalence of SPD will be observed among minor-
itized racial/ethnic groups compared to Whites, women 
compared to men, participants in good compared to 
poor health, older compared to younger adults, and 
participants with lower compared to higher household 
incomes. Additionally, we hypothesized that groups with 
more than one marginalized social identity (e.g., Black 
and women) would have a higher prevalence of SPD than 
groups with one or no marginalized social identity.

Methods
Study design
This cross-sectional study examined the relationship 
between low and medium vs. high nSC and SPD in a 
large sample of US adults, overall, as well as in groups 
stratified by race/ethnicity, sex/gender, self-rated health 
status, age, and annual household income. Data used in 
this study were from years 2013 to 2018 of the National 
Health Interview Survey, which were pooled by the Inte-
grated Health Interview Series [41].

Data source
The NHIS is a cross-sectional, nationwide survey that has 
collected information about the health of the US civil-
ian non-institutionalized population since 1957 [42]. The 
NHIS, conducted by the National Center for Health Sta-
tistics and the Centers for Disease Control and Preven-
tion, employs a multistage stratified sampling technique 
to select a representative sample of the US population 
annually. Detailed study protocol is described elsewhere 
[42]. Briefly, personnel from the US Census Bureau con-
duct voluntary, face-to-face computer-assisted house-
hold interviews about the health of the participants. The 
overall sample adult response rate was 56.1% (range: 
61.2% (2013)—53.1% (2018)). We used sampling weights 
to account for the survey’s complex sampling design, 
non-response, and oversampling of certain groups (e.g., 
minoritized racial/ethnic groups; elderly). Participants 
provided informed consent, and the National Institute 

of Environmental Health Sciences Institutional Review 
Board waived approval for publicly available, secondary 
data with no identifiable information.

Study population
The analysis included participants ≥ 18  years of age. Of 
the 190,113 who were interviewed, we excluded partici-
pants with missing information on nSC (n = 14,327), SPD 
(n = 2,120), and race/ethnicity (n = 361) (Supplemental 
Fig. 1). Native Americans (n = 1,481) and multiple addi-
tional racial/ethnic groups (n = 3,251) were excluded due 
to a small sample size. Therefore, the final analytic sample 
comprised 168,573 participants.

Exposure assessment: neighborhood social cohesion
nSC was defined using questions adapted from the Pro-
ject on Human Development in Chicago Neighborhoods 
[43, 44]. Participants were asked to respond to the fol-
lowing four statements about how they perceive their 
neighborhood: (1) this is a close-knit neighborhood, (2) 
there are people I can count on in this neighborhood, (3) 
people in this neighborhood can be trusted, and (4) peo-
ple in this neighborhood help each other out. Responses 
were measured on a four-point Likert scale: (1) strongly 
disagree, (2) somewhat disagree, (3) somewhat agree, and 
(4) strongly agree. Scores were summed and ranged from 
4 to 16. Consistent with prior literature [44, 45], nSC was 
trichotomized into the following categories: low (< 12), 
medium (12–14), and high (15–16).

Outcome assessment: serious psychological distress
SPD was measured using the Kessler Psychological Dis-
tress Scale (K6) [46], which is a validated and frequently 
used screening tool for serious mental illness that has 
high specificity across racial/ethnic groups [46]. Partici-
pants were asked how often they felt the following dur-
ing the past 30 days: (1) nervous, (2) restless/fidgety, (3) 
hopeless, (4) so sad that nothing could cheer you up, (5) 
worthless, and (6) everything was an effort. Responses 
were measured on a five-point Likert scale: (0) none of 
the time, (1) a little of the time, (2) some of the time, 
(3) most of the time, and (4) all of the time. Scores were 
summed and ranged from 0 to 24. Higher scores repre-
sented higher levels of SPD, which was dichotomized as 
no SPD (< 13) and SPD (≥ 13) to be consistent with the 
evidence-based cut-points determined by prior literature 
[46].

Potential confounders
All potential confounders were determined a priori and 
were self-reported. The following sociodemographic 
characteristics were considered confounders: age (18–30, 
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31–49, or ≥ 50 years), sex/gender (women or men), race/
ethnicity (Asian, NH-Black, Hispanic/Latinx, and NH-
White), marital status (married/living with partner/
cohabitating, divorced/widowed/separated, or sin-
gle/no live-in partner), educational attainment (< high 
school, high school graduate, some college, or ≥ college), 
annual household income (< $35,000, $35,000-$74,999, 
or ≥ $75,000), occupational class (professional/manage-
ment, support services, or laborers), region of residence 
(Northeast, Midwest, South, or West), and employment 
status (unemployed/not in the labor force or employed). 
We considered the following health behaviors confound-
ers: smoking status (never smoking/quit > 12  months 
prior, quit ≤ 12  months ago, or current), leisure-time 
physical activity (PA) based on recommended guidelines 
of ≥ 150  min/week of moderate intensity or ≥ 75  min/
week of vigorous intensity [47] (never/unable, does not 
meet PA guidelines, or meets PA guidelines), and alco-
hol consumption status (never, former, or current). We 
considered the following clinical characteristics con-
founders: body mass index (BMI) (< 18.5  kg/m2 (under-
weight), 18.5- < 25  kg/m2 (recommended), 25–29.9  kg/
m2 (overweight), or ≥ 30 kg/m2 (obese)), self-rated health 
status (excellent/very good/good or fair/poor) as well as a 
prior diagnosis (yes or no) of the following: dyslipidemia, 
hypertension, and prediabetes/diabetes. Rather than con-
sidering each health behavior and clinical characteristic 
separately, “ideal” cardiovascular health (yes or no) was 
determined based on participants meeting all of the fol-
lowing criteria: never smoking/quit > 12  months prior 
to interview, meeting leisure-time PA guidelines, BMI 
18.5- < 25 kg/m2, and no prior diagnosis of dyslipidemia, 
hypertension, or diabetes/prediabetes [48].

Potential modifiers: race/ethnicity, sex/gender, self‑rated 
health status, age, and annual household income
We investigated the following characteristics as potential 
modifiers of the nSC-SPD relationship: race/ethnicity, 
sex/gender, health status, age, and household income [22, 
25, 33, 34, 49].

Statistical analyses
We calculated descriptive statistics and presented con-
tinuous variables as means ± standard errors (S.E.) and 
categorical variables as percentages that were age-stand-
ardized to the 2010 US Census population. Furthermore, 
we used Poisson regression with robust variance mod-
els to directly estimate prevalence ratios (PRs) and 95% 
confidence intervals (CIs) [50]. We adjusted for the fol-
lowing confounders in the model for the overall study 
population: age, sex/gender, race/ethnicity, marital status, 
educational attainment, annual household income, occu-
pational class, region of residence, employment status, 

alcohol consumption status, self-rated health status, and 
“ideal” cardiovascular health.

We investigated potential differences in the associa-
tion between nSC and SPD by race/ethnicity, sex/gen-
der, self-rated health status, age, and annual household 
income through stratification and formal testing of sta-
tistical interaction. We also compared low, medium, 
and high nSC among minoritized racial/ethnic groups 
to NH-White participants living in high nSC. We used a 
two-sided alpha level of 0.05 to determine statistical sig-
nificance and conducted analyses using Stata version 15 
(StataCorp LLC, College Station, TX).

Sensitivity analyses
Because length of residence within a neighborhood may 
affect one’s perception of nSC [51], we conducted a sen-
sitivity analysis to estimate associations between nSC and 
SPD while accounting for length of residence (< 1, 1–10, 
or ≥ 10  years). We also assessed the robustness of the 
outcome by comparing the original outcome of SPD from 
the main analyses (K6 score of ≥ 13) to SPD along with 
less serious but clinically relevant psychological distress 
(K6 score of 5–12) [46].

Results
Study population characteristics
The mean age of the 168,573 eligible participants was 
47 ± 0.1  years and 60.3% of participants were ≥ 50  years 
old (Table  1). Women comprised 51.9% of the sam-
ple and the racial/ethnic composition was 5.4% Asian, 
11.2% NH-Black, 14.6% Hispanic/Latinx, and 68.9% 
NH-White. Most participants had annual household 
incomes < $75,000 (58.9%) and reported being in excel-
lent/very good/good health (referred to as at least good 
health) (85.8%). Moreover, 32.0% of participants reported 
living in a neighborhood with low social cohesion, 33.0% 
reported medium, and 35.0% high. Hispanic/Latinx and 
NH-Black participants were overrepresented among 
those who perceived low nSC and NH-White partici-
pants were overrepresented among those in the high nSC 
category (Table 1).

Overall, 3.7% of participants had SPD, while 2.0% of 
Asian, 4.0% of NH-Black, 4.6% of Hispanic/Latinx, and 
3.6% of NH-White participants had SPD (Fig. 1). Among 
participants with SPD (3.7%), 60.3% were ≥ 50 years old, 
61.7% were women, 2.9% were Asian, 11.5% were NH-
Black, 17.5% were Hispanic/Latinx, 68.1% were NH-
White, 84.5% had household incomes < $75,000, and 
45.6% reported ≥ good health (Table 1). Further, 50.3% of 
participants strongly agreed there were people they could 
count on in their neighborhood, while 37.6% of those 
with SPD strongly agreed (Supplemental Table 1).
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Neighborhood social cohesion and serious psychological 
distress overall and by race/ethnicity
Overall, the prevalence of SPD was highest among par-
ticipants who reported living in neighborhoods with low 
social cohesion (51.5%) compared to medium (25.3%) 
and high (23.1%) (Fig. 2).

Compared to participants who reported living in a 
neighborhood with high social cohesion, those who 
reported low nSC had a 75% higher prevalence of SPD 
(PR = 1.75 [95% CI: 1.59–1.92]) and those who reported 
medium nSC had an 11% higher prevalence of SPD 
(PR = 1.11 [95% CI: 1.00–1.23]), after adjustment (Fig. 3). 
Compared to their race/ethnicity counterparts who 
reported living in a neighborhood with high social cohe-
sion, low nSC was associated with 26% higher preva-
lence of SPD among Asian participants (PR = 1.26 [95% 
CI: 0.63–2.53]), 37% higher prevalence of SPD among 
NH-Black participants (PR = 1.37 [95% CI: 1.07–1.75]), 
70% higher prevalence of SPD among Hispanic/Latinx 
participants (PR = 1.70 [95% CI: 1.31–2.21]), and 81% 
higher prevalence of SPD among NH-White participants 
(PR = 1.81 [95% CI: 1.63–2.02]), after adjustment (Fig. 3).

We also investigated nSC and SPD among minoritized 
racial/ethnic participants compared to NH-White par-
ticipants. Compared to NH-White participants living 
in neighborhoods with high social cohesion, NH-Black 
participants in medium and high nSC had a 30% lower 
prevalence of SPD  (PRmedium = 0.70 [95% CI: 0.56–0.87]; 
 PRhigh = 0.70 [95% CI: 0.55–0.89]), after adjustment 
(Fig.  4). Compared to NH-White participants living in 
neighborhoods with high social cohesion, Hispanic/
Latinx participants living in neighborhoods with low 
social cohesion had a 52% higher prevalence of SPD 
(PR = 1.52 [95% CI: 1.28–1.81]) (Fig. 4).

Neighborhood social cohesion and serious psychological 
distress within racial/ethnic groups by sex/gender
Among Asian participants, low vs. high nSC was associ-
ated with a 4 times the prevalence of SPD among Asian 
men (PR = 4.06 [95% CI: 1.57–10.50]) and a 33% lower 
prevalence of SPD among Asian women (PR = 0.67 [95% 
CI: 0.29–1.58]) (Fig. 3). There were no other public health 
relevant modifications of the nSC-SPD association within 
racial/ethnic groups by sex/gender [52].

Fig. 1 Prevalence of Serious Psychological Distress among the Overall Population and by Race/Ethnicity (N = 168,573). Percentage of participants 
overall and within racial/ethnic groups who have serious psychological distress. Serious psychological distress measured as score ≥ 13 based on the 
Kessler-6 scale

Fig. 2 Prevalence of SPD by nSC Level, Overall and by Race/Ethnicity (N = 168,573). Percentage of participants (overall and by race/ethnicity) living 
in low, medium, and high levels of neighborhood social cohesion who are seriously psychologically distressed and not seriously psychologically 
distressed. Serious psychological distress measured as score ≥ 13 based on the Kessler-6 scale
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Neighborhood social cohesion and serious psychological 
distress within racial/ethnic groups by self‑rated health 
status
Overall, low vs. high nSC was associated with a 2 
times the prevalence of SPD for participants in at 
least good health (PR = 2.02 [95% CI: 1.74–2.35]) and 
a 61% higher prevalence of SPD for those in fair/poor 
health (PR = 1.61 [95% CI: 1.43–1.81]), after adjustment 
(Fig.  5). Among NH-White participants, low vs. high 
nSC was associated with 2.13 times the prevalence of 
SPD for those in at least good health (PR = 2.13 [95% 
CI: 1.80–2.51]) and 1.66 times the prevalence of SPD 
for those in fair/poor health (PR = 1.66 [95% CI: 1.45–
1.90]), after adjustment (Fig.  5). There were no other 
public health relevant modifications of the nSC-SPD 
association within racial/ethnic groups by self-rated 
health status.

Neighborhood social cohesion and serious psychological 
distress within racial/ethnic groups by age
Overall, low vs. high nSC was associated with a 92% 
higher prevalence of SPD for participants ≥ 50 years old 

(PR = 1.92 [95% CI: 1.70–2.18]) and 58% higher preva-
lence of SPD for participants < 50  years old (PR = 1.58 
[95% CI: 1.37–1.81]), after adjustment (Fig.  6). There 
were no public health relevant modifications of the nSC-
SPD association within racial/ethnic groups by age.

Neighborhood social cohesion and serious psychological 
distress within racial/ethnic groups by annual household 
income
Among Hispanic/Latinx participants overall, low 
vs. high nSC was associated with a 1.51 times 
the prevalence of SPD for those with household 
incomes < $75,000 (PR = 1.51 [95% CI: 1.16–1.98]) 
and 2.97 times the prevalence of SPD for those with 
incomes ≥ $75,000 (PR = 2.97 [95% CI: 1.45–6.08]), 
after adjustment (Fig.  7). Among NH-White par-
ticipants, low vs. high nSC was associated with 92% 
higher prevalence of SPD for those with household 
incomes < $75,000 (PR = 1.92 [95% CI: 1.71–2.15]) 
and 37% higher prevalence of SPD for those with 
incomes ≥ $75,000 (PR = 1.37 [95% CI: 1.02–1.84]), 
after adjustment.

Fig. 3 Prevalence Ratios of SPD by nSC, Overall and Stratified by Race/Ethnicity and Sex/Gender (N = 168,573). PR = Prevalence Ratio; 
CI = Confidence Interval; Adjusted for age (18–30, 31–49, ≥ 50 years), educational attainment (< high school, high school graduate, some 
college, ≥ college), annual household income (< $35,000, $35,000-$74,999, $75,000 +), occupational class (professional/management, support 
services, laborers), region of residence (Northeast, Midwest, South, West), alcohol consumption (never, former, current), “ideal” cardiovascular 
health (never smoking/quit > 12 months prior to interview, BMI 18.5- < 25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of 
dyslipidemia, hypertension, or diabetes/prediabetes), marital/co-habiting status (married/living with partner or cohabitating, divorced/widowed/
separated, single/no live-in partner), employment status (unemployed, employed), and self-rated health status (excellent/very good, good, fair/
poor). All model additionally adjusted for sex/gender (woman, man). Overall models adjusted for race/ethnicity (NH-White, NH-Black, Hispanic/
Latinx, and Asian). Note. All estimates are weighted for the survey’s complex sampling design.  Interaction results between nSC*race/ethnicity were 
significant (p-value < 0.05) and interaction results between nSC*sex/gender were not statistically significant
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Sensitivity analyses
Results remained robust after considering both length of 
residence as a potential confounder of the nSC-SPD relation-
ship and psychological vs. serious psychological distress as an 
additional outcome category (Supplemental Tables 2 and 3).

Discussion
Among a large, nationally representative study in the US, 
we found levels of nSC were evenly distributed in the 
study population and the prevalence of SPD was approxi-
mately 4%, which is consistent with prior literature [4]. 
However, we also found that NH-Black, Hispanic/Latinx, 
and participants with lower household incomes were dis-
proportionately represented among those who reported 
low nSC while Hispanic/Latinx participants, women, 
and lower income participants were overrepresented 
among those with SPD. Overall, participants who per-
ceived their neighborhoods as having low vs. high social 
cohesion were more likely to report SPD, which was con-
sistent with our hypotheses. Our hypotheses were also 
supported by the findings that the association between 
low vs. high nSC and SPD was stronger among partici-
pants who reported at least good compared to fair/poor 
health and in older compared to younger participants. 

However, our overall findings by race/ethnicity, sex/gen-
der, and annual household income did not support our 
hypotheses. We observed that the association between 
low vs. high nSC and SPD was stronger in NH-White 
participants than in NH-Black, Hispanic/Latinx, and 
Asian participants. However, SPD was most prevalent 
among Hispanic/Latinx, NH-Black and NH-White, then 
Asian participants, which is relevant to public health 
burden. While investigating potential modifiers, we 
observed variations in the association between low vs. 
high nSC and SPD by sex/gender among Asian partici-
pants only, where the association between low nSC and 
higher prevalence of SPD was stronger among Asian 
men compared to Asian women. Our results strati-
fied by household income varied, where the association 
between low nSC and higher SPD was stronger among 
those with household incomes ≥ $75,000 vs. < $75,000 in 
Hispanic/Latinx participants and we found the opposite 
among NH-White participants. We found effect modifi-
cation by race/ethnicity, self-rated health status, and age 
in the overall population. We also found effect modifi-
cation by sex/gender among Asian participants and by 
annual household income among Hispanic/Latinx and 
NH-White participants. Finally, our sensitivity results 

Fig. 4 Prevalence Ratios of SPD by nSC: Racial Minoritized Participants vs. NH-Whites with High nSC (N = 168,573). PR = Prevalence Ratio; 
CI = Confidence Interval; Adjusted for age (18–30, 31–49, ≥ 50 years), educational attainment (< high school, high school graduate, some 
college, ≥ college), annual household income (< $35,000, $35,000-$74,999, $75,000 +), occupational class (professional/management, support 
services, laborers), region of residence (Northeast, Midwest, South, West), alcohol consumption (never, former, current), “ideal” cardiovascular 
health (never smoking/quit > 12 months prior to interview, BMI 18.5- < 25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of 
dyslipidemia, hypertension, or diabetes/prediabetes), marital/co-habiting status (married/living with partner or cohabitating, divorced/widowed/
separated, single/no live-in partner), employment status (unemployed, employed), and self-rated health status (excellent/very good, good, fair/
poor). All model additionally adjusted for sex/gender (woman, man). Note. All estimates are weighted for the survey’s complex sampling design
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remained robust when also considering clinically relevant 
psychological distress (which is indicated by a K6 score 
of 5–12 compared to a score of ≥ 13 for SPD) below the 
threshold for SPD.

Our finding that low vs. high nSC was associated with 
higher SPD was consistent with previous studies exam-
ining SPD or psychological distress in general [6, 18, 33, 
39, 40]. For example, one study found that higher levels of 
nSC were associated with lower psychological distress in 
the United Kingdom [39]. Similarly, another study found 
that living in higher nSC was related to lower psychologi-
cal distress among Hispanic/Latinx and NH-residents of 
Phoenix, Arizona [19]. Since we used a large, multi-eth-
nic diverse sample, our results expand upon the growing 
body of literature regarding associations between nSC 
and mental health.

Contrary to our hypothesis, the strongest associa-
tions between low vs. high nSC and SPD were observed 
among NH-Whites compared to other racial/ethnic 
groups. There are several potential explanations for our 
results. Because neighborhoods tend to be comprised 
primarily of one racial/ethnic group due to racial resi-
dential segregation [53], racial/ethnic enclaves among 

minoritized groups (e.g., Hispanic/Latinxs) may, despite 
levels of nSC, buffer against SPD by fostering strong 
social ties, increasing access to health-promoting ser-
vices, and mitigating adverse health effects of racial/
ethnic discrimination [36, 53–55]. However, this may 
not fully explain our findings as prior work demon-
strates that even racial/ethnic enclaves do not compen-
sate for general neighborhood deprivation regardless 
of nSC level [54, 56]. Minoritized racial/ethnic groups, 
who typically live in resource-deprived neighborhoods 
created by structural racism, experience social disad-
vantages that may compete with the potential impact 
of low nSC. NH-Whites, on the other hand, are more 
likely to live in resource-rich neighborhoods with fewer 
stressors or social disadvantages. Therefore, they may 
experience positive impacts on health from high nSC 
while lower perceptions of nSC can have more negative 
impacts on health than in other groups with many com-
peting disadvantages. Further, the prevalence of SPD 
was lowest among Asian participants, which may be 
explained by factors such as stigma and relative empha-
ses on collectivism vs. individualism [57, 58]. Another 
potential explanation may involve the measurement of 

Fig. 5 Prevalence Ratios of SPD by nSC, Overall, Stratified by Race/Ethnicity, Sex/Gender, Self-Rated Health Status (N = 168,573). PR = Prevalence 
Ratio; CI = Confidence Interval;Adjusted for age (18–30, 31–49, ≥ 50 years), educational attainment (< high school, high school graduate, some 
college, ≥ college), annual household income (< $35,000, $35,000-$74,999, $75,000 +), occupational class (professional/management, support 
services, laborers), region of residence (Northeast, Midwest, South, West), alcohol consumption (never, former, current), “ideal” cardiovascular 
health (never smoking/quit > 12 months prior to interview, BMI 18.5- < 25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of 
dyslipidemia, hypertension, or diabetes/prediabetes), marital/co-habiting status (married/living with partner or cohabitating, divorced/widowed/
separated, single/no live-in partner), and employment status (unemployed, employed).All model additionally adjusted for sex/gender (woman, 
man) Overall models adjusted for race/ethnicity. Note. All estimates are weighted for the survey’s complex sampling design. Interaction results 
between nSC*self-rated health status were significant (p-value < 0.05). Blanks indicate data that was not estimable
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nSC. Although this scale has been validated in the gen-
eral population [59], it has not been validated, to our 
knowledge, across all the racial/ethnic groups included 
this is study. Therefore, this measure may have limited 
validity to capture components of nSC relevant to dif-
ferent racial/ethnic groups [60, 61].

When comparing minoritized racial/ethnic par-
ticipants living in low nSC to NH-White participants 
living in high nSC, we found that Hispanic/Latinx 
participants had higher SPD. These findings are simi-
lar to another study, which found a stronger asso-
ciation between higher nSC and lower psychological 
distress among Hispanics/Latinxs than in NH partici-
pants [19]. Our results extend the prior literature by 
demonstrating the same association among a large, 
representative Hispanic/Latinx sample. We also found 
that NH-Black participants living in medium and high 
nSC experienced lower SPD compared to NH-White 
participants living in high nSC. Because these results 
are across racial/ethnic groups, they may highlight 
differences by race/ethnicity, where it is possible that 
nSC may have a stronger impact on mental health 
in minoritized populations where nSC and social 

support may protect against SPD [20]. These results 
may also be explained by the stigma surrounding 
poor mental health among minoritized racial/ethnic 
groups, ethnic enclaves, differential perception and 
reporting of SPD by race/ethnicity, and/or the meas-
urement of nSC [54, 55, 57, 62, 63].

Our finding that there was no effect modification for 
low vs. high nSC and SPD by sex/gender in the overall 
population did not support our hypothesis. Prior litera-
ture has demonstrated that women are more influenced 
by social environmental factors, such as safety and social 
support [24–26], and that women have higher SPD than 
men[4]. Few studies, however, examined the potential 
modifying role that sex/gender has on the association 
between nSC and SPD [20]. Since women often engage in 
their social neighborhood environment more than men, 
it is possible that women who live in neighborhoods with 
low nSC seek alternative avenues of social engagement 
that may protect against SPD [64]. Among Asian partici-
pants, the association between low nSC and higher SPD 
was much stronger among Asian men compared to Asian 
women, although the CI for Asian men was relatively 
wide, and there was slight overlap with Asian women. 

Fig. 6 Prevalence Ratios of SPD by nSC, Overall and Stratified by Race/Ethnicity, Sex/Gender, and Age (N = 168,573). PR = Prevalence Ratio; 
CI = Confidence Interval; Adjusted for educational attainment (< high school, high school graduate, some college, ≥ college), annual household 
income (< $35,000, $35,000-$74,999, $75,000 +), occupational class (professional/management, support services, laborers), region of residence 
(Northeast, Midwest, South, West), alcohol consumption (never, former, current), “ideal” cardiovascular health (never smoking/quit > 12 months 
prior to interview, BMI 18.5- < 25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of dyslipidemia, hypertension, or diabetes/
prediabetes), marital/co-habiting status (married/living with partner or cohabitating, divorced/widowed/separated, single/no live-in partner), 
employment status (unemployed, employed), and self-rated health status (excellent/very good, good, fair/poor). All model additionally adjusted for 
sex/gender (woman, man). Overall models adjusted for race/ethnicity. Note. All estimates are weighted for the survey’s complex sampling design. 
Interaction results between nSC*age were not statistically significant (p-value < 0.10). Blanks indicate data that was not estimable
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Nevertheless, this finding appears to have public health 
relevance. This finding is interesting since, on average, 
the influence of nSC is typically stronger for women 
than men and previous studies have shown that SPD and 
other mental disorders are generally more prevalent in 
Asian women than Asian men [65]. This underscores the 
importance of explicitly investigating the complexities 
and nuances across intersectional identities since rela-
tionships can differ in ways that have important implica-
tions for interventions. Therefore, additional research is 
needed to further understand how neighborhood con-
texts can affect health across various sociodemographic 
groups, especially at the intersection of race/ethnicity 
and sex/gender.

In the overall population and among NH-White par-
ticipants, we found that the association between low 
nSC and higher SPD was stronger among those in at 
least good health compared to those in fair/poor health. 
Although there was some CI overlap, these results sug-
gest effect modification by self-rated health status. While 
it may not be intuitive for low vs. high nSC to be asso-
ciated with higher SPD among those with at least good 
health vs. fair/poor health, we hypothesized this for 

several reasons. Since the average age of our sample was 
47 ± 0.1 years, we are most likely capturing middle-aged 
adults at the peak of their life who may experience at least 
good health while concurrently experiencing heightened 
stressors (e.g., job-related stress) [66]. So, it is possible 
that the neighborhood environment may have an impact 
on SPD regardless of general self-rated health status. 
Further, poor self-rated health is consistently associated 
with psychological distress [67], so it is possible that poor 
self-rated health status masks the association between 
nSC and SPD where we may have only captured the asso-
ciation between nSC and SPD among participants with 
at least good health. A similar relationship between self-
rated health status and SPD has been observed in a previ-
ous study, which also used NHIS data from 2004 to 2017 
[30]. Finally, our small sample size for participants in 
poor health (n = 23,937) compared to those with at least 
good health (n = 144,636) may have decreased our power 
to detect differences.

Our findings that the association between low nSC and 
higher SPD was stronger among participants ≥ 50  years 
old compared to those < 50  years old supported our 
hypothesis. Although there was slight CI overlap in 

Fig. 7 Prevalence Ratios of SPD by nSC, Overall, Stratified by Race/Ethnicity, Sex/Gender, Annual Household Income (N = 156,362)a. a12211 
participants excluded for missing income data. PR = Prevalence Ratio; CI = Confidence Interval; Adjusted for educational attainment (< high school, 
high school graduate, some college, ≥ college), age (18–30, 31–49, ≥ 50 years), occupational class (professional/management, support services, 
laborers), region of residence (Northeast, Midwest, South, West), alcohol consumption (never, former, current), “ideal” cardiovascular health (never 
smoking/quit > 12 months prior to interview, BMI 18.5- < 25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of dyslipidemia, 
hypertension, or diabetes/prediabetes), marital/co-habiting status (married/living with partner or cohabitating, divorced/widowed/separated, 
single/no live-in partner), employment status (unemployed, employed), and self-rated health status (excellent/very good, good, fair/poor).All model 
additionally adjusted for sex/gender (woman, man). Overall models adjusted for race/ethnicity. Note. All estimates are weighted for the survey’s 
complex sampling design. Interaction results between nSC*annual household income were not statistically significant. Blanks indicate data that 
was not estimable
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our results, our findings are consistent with previous 
studies that examined the relationship between nSC 
and psychological distress in older adults [33, 38]. For 
example, one study found that higher vs. lower nSC 
was associated with lower psychological distress among 
US adults > 50  years old [33]. Since some data by race/
ethnicity-age-sex/gender was not estimable, future stud-
ies should consider multiple social categories (e.g., race/
ethnicity-sex/gender-age) to understand the relationship 
between nSC and SPD.

Among NH-White participants, we found that 
the association between low nSC and higher SPD 
was stronger among those with annual household 
incomes < $75,000 compared to those with annual house-
hold incomes ≥ $75,000, which supported our hypoth-
esis. Although there was slight CI overlap, this finding 
suggests that the neighborhood social environment is 
important to mental health among those with lower 
incomes. These findings are similar to a study conducted 
in the Netherlands, which found that low vs. high nSC 
was associated with higher risk of psychological distress 
among those with financial difficulties compared to those 
without financial difficulties [18]. Our findings among 
Hispanic/Latinx participants did not corroborate our 
hypothesis, as we found that the association between low 
nSC and higher SPD was stronger for Hispanic/Latinx 
participants with annual household incomes ≥ $75,000 
compared to those with incomes < $75,000. These find-
ings may be explained by racial/ethnic enclaves and dif-
ferential perception of nSC by race/ethnicity [54, 63]. 
Moreover, although affluent individuals from racially/
ethnically minoritized groups are less likely to live in 
affluent neighborhoods than NH-Whites due to racial 
and economic residential segregation [68], Hispanic/
Latinx individuals with high incomes may be more likely 
than low-income Hispanic/Latinxs to live in affluent, pre-
dominantly NH-White neighborhoods [53, 69]. There-
fore, it is possible that we observed a higher prevalence of 
SPD among higher income Hispanic/Latinxs because this 
group may feel like an outsider or discriminated against 
in affluent communities and consequently perceive less 
nSC. Given the lack of available data in NHIS to test 
this idea, this should be investigated in future research. 
Despite some confidence interval overlap, our results 
suggest effect modification by household income in His-
panic/Latinx and NH-White participants. Further, these 
results reveal another example of how the neighbor-
hood environment can differentially impact health when 
various social identities intersect (i.e., race/ethnicity and 
household income).

It is hypothesized that nSC influences SPD through 
sociological, environmental, and biological pathways. 

Living in a neighborhood with low levels of social cohe-
sion may reinforce unhealthy behaviors and increase feel-
ings of perceived vigilance and social exclusion, which 
may increase SPD [10, 11, 19, 51, 70, 71]. Reinforcing 
unhealthy behaviors like alcohol consumption, smoking, 
physical inactivity, poor sleep, and poor diet may manifest 
to SPD [14, 15, 17, 51, 71–74]. For example, long-term 
alcohol consumption and cigarette smoking increase 
the activation of corticotropin-releasing-hormone in the 
hypothalamus through excitatory neurotransmission and 
increase nicotine levels and subsequently release adreno-
corticotropic hormone from the anterior pituitary [14, 
17]. Increased vigilance and feelings of exclusion may 
also contribute to the practice of unhealthy behaviors and 
may also directly increase activation of the limbic system, 
including the amygdala, insula, and anterior cingulate 
cortex [11, 13, 16]. Each of these processes directly con-
tributes to the activation of the HPA axis and thus, the 
release of cortisol [13], where excessive, prolonged, and/
or unmanaged experiences of stress lead to SPD [75]. 
Conversely, living in a neighborhood with high levels of 
social cohesion may reinforce healthy behaviors, such 
as sleeping at an earlier time, and increase feelings of 
perceived safety and social support [18, 19]. Giving and 
receiving social support may decrease the negative effects 
of social stressors (e.g., financial difficulties), prompt pos-
itive psychological responses (e.g., sense of belonging), 
and increase motivation for self-preservation [76], which 
can alleviate psychosocial stress and thus contribute to 
better mental health outcomes [20].

Our study has several limitations. Because of the cross-
sectional design of the study, we are unable to infer on 
causality between nSC and SPD. The use of subjective, 
self-reported data for both nSC and SPD variables may 
have resulted in measurement bias [77]. Specifically, per-
ceptions of nSC may vary by neighbors and stigma sur-
rounding mental illness may influence how participants 
respond to survey items [78]. However, studies show that 
individuals’ perception of their neighborhood tends to be 
more strongly associated with poor health outcomes than 
objective neighborhood measures and that the K6 scale 
is a valid and reliable measure to capture SPD across 
racial/ethnic groups in the US [46, 79]. Further, although 
the modified four statements used to measure nSC by 
the NHIS have been used in prior studies [44, 45], to our 
knowledge, it has not been validated against the original 
5-item survey. Since individuals with a previously diag-
nosed mental illness may perceive their neighborhoods to 
be less socially cohesive than those without a prior diag-
nosis, reverse causation is possible and may overestimate 
the observed associations [80]. Additionally, the dichoto-
mization of age using cut-off ≥ 50 years old may not allow 
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for an in-depth analysis of nSC and SPD by age; however, 
previous work has shown that the prevalence of SPD is 
highest among those averaging 50 years old [4]. Another 
limitation is the exclusion of indigenous groups includ-
ing Native Americans, American Indians, and Alaskan 
Natives due to a small sample size. Finally, the binary sex/
gender variable (i.e., man/woman) used by the NHIS did 
not account for people who do not fall within the gender 
binary (e.g., nonbinary individuals).

Despite these limitations, this study has noteworthy 
strengths. Our study used a large, nationally representa-
tive sample that allows our results to be generalized to 
the Asian, NH-Black, Hispanic/Latinx, and NH-White 
US adult population. Our sample consisted of six years 
of NHIS data, which markedly increased our sample 
size and decreased the likelihood of non-representative 
results stemming from data collected in just a single cal-
endar year. Furthermore, this large sample size allowed us 
to robustly examine the novel interactions of race/ethnic-
ity, sex/gender, self-rated health status, age, and annual 
household income, separately and combined, between 
nSC and SPD. We were also able to conduct analyses 
regarding intersectionality, which can begin to reveal 
the informative complexities as well as nuances regard-
ing how neighborhood context can affect health across 
various groups or social identities. Finally, our results 
remained robust after including length of residence as an 
additional confounder in a sensitivity analysis as well as 
including psychological distress as an additional category 
of the outcome.

Conclusion
This study adds to the growing body of research inves-
tigating nSC and SPD by demonstrating an associa-
tion between low vs. high nSC and SPD among the 
overall population, NH-White individuals, Asian men, 
those ≥ 50  years old, and Hispanic/Latinx individuals 
with household incomes ≥ $75,000. Our findings may 
inform future community interventions that target the 
neighborhood environment as well as stress management 
interventions that focus on specific sociodemographic 
groups, including at the intersections of social identi-
ties. Improving nSC may potentially reduce SPD and 
overall health in a practical and effective way. For exam-
ple, investing in economically disadvantaged communi-
ties by establishing community coalitions and providing 
more opportunities for social engagement through, for 
instance, improved infrastructure and increased access to 
green space may improve nSC [81, 82].

In conclusion, our nationally representative study suggests 
that the impact of neighborhood conditions (either physical 
or social) on mental health may be differentially important for 

certain intersecting sociodemographic groups. These find-
ings underscore the importance of examining nSC and other 
upstream determinants of SPD through an intersectional lens 
in the overall population, which can inform future neighbor-
hood-level interventions and policies designed to improve 
mental health and address health disparities.
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