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Abstract

Objectives Our study sought to evaluate whether increased mindfulness and social support mediated the effect of the Amigas
Latinas Motivando el Alma (ALMA) intervention on depression and anxiety among Latina immigrant women.

Method The study was a secondary analysis of data from a trial evaluating the ALMA intervention with a delayed-intervention
comparison group design. Latina immigrants (n=226) were recruited from local organizations in King County, WA, to
participate in an intervention delivered by trained facilitators within community-based settings. The program integrated
strategies to increase mindfulness and social support, was delivered in Spanish, and incorporated aspects of Latino culture.
Participants completed surveys to assess mindfulness, social support, depression, and anxiety at baseline, post-intervention,
and at a 2-month follow-up. We used multiple mediation models to test for mediation.

Results Intervention group participants reported decreased depression and anxiety scores post-intervention and at the
2-month follow-up. Mindfulness and social support mediated the effect of the intervention on both depression and anxiety.
For depression, mindfulness mediated the effect through increased self-compassion, while social support mediated the
effect through reduced social isolation and enhanced supportive networks. Results for anxiety indicated that increased
self-compassion and reduced social isolation were the significant mediators.

Conclusions Community-based group interventions that increase mindfulness and social support can improve mental health
outcomes among Latina immigrant women. Further research should evaluate the impact of mindfulness-based interventions
in Latino communities.

Keywords Mindfulness - Social support - Intervention - Latina immigrants

Latina immigrant women have an increased risk for poor
mental health, in part due to gender and cultural norms
around caregiving and work demands, exposure to traumatic
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experiences in their countries of origin, and immigration
policies that promote family separation, social isolation, and
experiences of discrimination (Cardoso & Thompson, 2010;
Hatzenbuehler et al., 2017; Keller et al., 2017; Lara-Cini-
somo et al., 2019; Muifioz Bohorquez et al., 2023; Rios Casas
et al., 2020; Ryan et al., 2021; Vazquez et al., 2022). The
significant impact of the COVID-19 pandemic on Latino
communities has also contributed to increased mental health
disparities from emotional distress due to the loss of family
members and increased caregiving demands (Ornelas et al.,
2021; Vahratian et al., 2021). Despite this need, Latina
immigrants face several barriers to mental health services,
including a lack of access to health insurance, stigma around
seeking mental health support, and a lack of culturally and
linguistically appropriate providers (Doshi et al., 2022;
Espinoza-Kulick & Cerdefa, 2022; Garcini et al., 2022a,
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2022b; Ornelas et al., 2021). Furthermore, there are very
few evidence-based programs designed to promote mental
health and well-being in this population (Cotter & Jones,
2020; Morales & Burnett-Zeigler, 2024; Nagy et al., 2022;
Sarmiento Hernandez & Kia-Keating, 2024).

Amigas Latinas Motivando el Alma (ALMA) [Latina
Friends Motivating the Soul] is a community-based group
intervention designed to address this gap and promote
mental health among Latina immigrants. ALMA aims
to prevent and reduce depression and anxiety symptoms
among Latina immigrant women by enhancing their mind-
fulness skills and social support (Ornelas et al., 2022).
The program is delivered in Latino-serving community
organizations, integrates cultural elements, and promotes
healthy coping strategies, which can in turn reduce the
risk for depression and anxiety. The program was tested
in a trial conducted in King County, WA, using a delayed-
intervention comparison group design (Ornelas et al.,
2023). Results from the trial found that women in the
intervention group had lower depressive symptoms post-
intervention compared to those in the comparison group;
and, in a group that received the intervention online, anxi-
ety symptoms also decreased (Ornelas et al., 2023).

Based on theory and previous research, we hypoth-
esized that the impact of the program on depression
and anxiety symptoms would be mediated by increased
mindfulness skills and social support. Mindfulness can
be used as a coping strategy to buffer the impact of stress
on mental health (Driscoll & Torres, 2013; Torres, 2010).
Mindfulness skills that focus on developing and increasing
present-moment awareness with an attitude of acceptance
and non-judgment, body/interoceptive awareness, and self-
compassion can be effective in reducing stress, depression,
anxiety, and trauma, especially when these strategies build
on existing cultural strengths (Han & Kim, 2023; Kroshus
et al., 2023; Li et al., 2019; Sarmiento Hernandez & Kia-
Keating, 2024; Smith et al., 2015). A small yet growing
body of research has assessed whether mindfulness-based
interventions can be effective in promoting mental health
in Latina immigrant populations (Boyd et al., 2018; Cotter
& Jones, 2020; Fjorback et al., 2011; Khoury et al., 2015;
Lopez-Maya et al., 2019; Ortiz et al., 2019; Sharma &
Rush, 2014). Recent reviews of mindfulness-based inter-
ventions evaluated among Latinos found that they are gen-
erally feasible and acceptable among Latinos living in the
USA (Cotter & Jones, 2020; Sarmiento Hernandez & Kia-
Keating, 2024). However, most studies have focused on
culturally adapted interventions or were lacking in meth-
odological rigor (Morales & Burnett-Zeigler, 2024). No
previous studies have assessed whether mindfulness medi-
ates changes in mental health in Latino populations (Cotter
& Jones, 2020). Research describing the results of media-
tion analyses is needed to understand the mechanisms by
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which mindfulness-based interventions promote mental
health among Latino immigrant populations.

Social support also plays an important role in buffering
the impact of stress and promoting mental health among
Latina immigrants (Perreira et al., 2015; Rios Casas et al.,
2020; Ryan et al., 2021; Viruell-Fuentes et al., 2013; Wil-
liams, 2018). Several studies have shown the association
between social connections and improved mental health
among Latino immigrants, especially among those that are
socially isolated and undocumented (Cross et al., 2024; Gar-
cini et al., 2022a, 2022b; Holt-Lunstad et al., 2017; Staf-
ford et al., 2023). However, social ties are often disrupted
by migration, and Latinas may struggle to build new social
connections due to fears associated with their immigration
status and family and work obligations (Fox & Kim-Godwin,
2011; Grzywacz & Smith, 2016; Hurtado-de-Mendoza et al.,
2014; Torres et al., 2016). Interventions that strengthen
social support may also improve the mental health of Latino
immigrants (Cerda et al., 2023). Few studies have assessed
whether social support mediates the effect of an intervention
on depression and anxiety in this population.

In a secondary analysis of data collected as part of the
trial, we aimed to test whether the effect of the ALMA
intervention on depression and anxiety in a community-
based sample of Latina immigrant women was mediated by
increased mindfulness and/or social support. We hypoth-
esized that women in the intervention group would report
increased mindfulness skills and social support post-inter-
vention, leading to fewer depression and anxiety symptoms
at follow-up than women in the comparison group.

Method
Participants

Participants meeting the following eligibility criteria were
recruited from community-based organizations: Latina,
immigrant, over 18 years of age, and Spanish speakers
(n=226). Participants completed three interviewer-admin-
istered surveys in Spanish: baseline (T0), post-intervention
(T1), and 2-month follow-up (T2). Baseline surveys included
demographics such as age, education level, income, country
of origin, years lived in the USA, and languages spoken.
Surveys took an average of 60—90 min to complete and were
conducted in person in a private location or over the phone.
Participants provided written informed consent and were
reimbursed $30 for each completed survey.

Procedure

The ALMA intervention was delivered by trained facilitators
with expertise in mental health and mindfulness, in weekly
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sessions for groups of about 20 women (Ornelas et al.,
2022). Sessions were interactive and included group dis-
cussions, activities to build connections between participants
by sharing experiences, and recognizing commonalities in
small and large group discussions. The program included
cultural elements that reflected the participants’ countries
of origin, such as migration stories, art activities, family
aphorisms (dichos), foods, and traditions. ALMA partici-
pants were introduced to coping strategies related to mind-
ful movement, mindful eating, body and breath awareness,
self-compassion, and other practices. For the first half of
the study, facilitators delivered the intervention in person
with eight sessions at community organizations. In 2020,
the intervention was adapted for online delivery and, in
2021, the trial resumed with a six-session version. Further
details on the intervention design, implementation, and effi-
cacy have been published elsewhere (Miranda et al., 2024;
Ornelas et al., 2022, 2023).

Measures
Mental Health

Our primary mental health outcomes were depression and
anxiety. Depression symptoms were assessed using the
Patient Health Questionnaire 9 (PHQ-9). The PHQ-9 meas-
ures the frequency of nine common depressive symptoms
with a 2-week recall on a scale of 0 (never) to 3 (almost
every day). The PHQ-9 has been used for repeated time
measures and to assess changes in symptom severity
(Kroenke et al., 2001). Total scores range from 0 to 27, with
a score of 20 or more indicating severe symptoms (Kroenke
et al., 2001). The PHQ-9 has been previously validated
among Spanish speakers and demonstrated good internal
consistency in our sample at baseline (o =0.80) (Huang
et al., 2006; Kroenke et al., 2001). Anxiety symptoms were
assessed using the Generalized Anxiety Disorder-7 (GAD-7)
which measures the frequency of seven anxiety symptoms
in the past 2 weeks, with responses ranging from 0 (not at
all) to 3 (almost every day). The GAD-7 has been used for
repeated testing to assess changes in symptom severity over
time (Spitzer et al., 2006). Scores range from 0 to 21, with
a score of 10 or greater indicating moderate to severe anxi-
ety. The GAD-7 has been validated among Spanish speakers
and demonstrated good internal consistency in our sample at
baseline (w0 =0.85) (Mills et al., 2014; Spitzer et al., 2006).

Mindfulness

We used three measures to assess changes in various types of
mindfulness. The Multidimensional Assessment of Intero-
ceptive Awareness (MAIA) is a 32-item scale to measure
interoceptive awareness. We used items for the following

scales (total of 26): attention regulation, noticing, emo-
tional awareness, self-regulation, body listening, and trust-
ing scales, and removed the two scales designed for chronic
pain (not-worrying and not-distracting). Responses ranged
from “never” to “always,” total mean scores ranged from
0 to 5, and higher scores indicate higher levels of mindful-
ness (0 =0.93). Example question stems include: I notice
where in my body I am comfortable; When I feel pain or
discomfort, I try to power through it; and I notice how my
body feels when I feel happy (Mehling et al., 2012). The
Freiburg Mindfulness Inventory is a 14-item assessment
with a range of 14 to 56, where a higher score indicates
more mindfulness skills (w=0.88) (Walach et al., 2006).
Sample question stems include: I am open to the experience
of the present moment, I feel connected to my experience in
the here-and-now; I am impatient with myself and others.
We measured self-compassion using the Self-Compassion
Scale Short Form, a 12-item assessment with a total score
range of 12 to 60 (w=0.81) (Raes et al., 2011). Sample
question stems from this scale include: When I'm feeling
down I tend to obsess and fixate on everything that’s wrong;
I try to be loving towards myself when I'm feeling emotional
pain; I'm kind to myself when I’m experiencing suffering.
All measures were translated into Spanish by the study team
and tested using cognitive interviewing methods to ensure
validity prior to use on the survey.

Social Support

Social support was assessed using subscales from the
MOS Social Support Scale, including affection, positive
social interaction, and emotional/informational support (15
items total). Scores range from O to 4 for both global and
subscores, and higher scores indicate more social support
(w=0.93) (Sherbourne & Stewart, 1991). The 19-item ver-
sion of this measure had good internal consistency and good
convergent and discriminant validity among Spanish-speak-
ing adults (Dumitrache et al., 2021). The 6-, 8-, and 13-item
versions have also demonstrated potential for research based
on their validity among Spanish-speaking populations (Dao-
Tran et al., 2023). We assessed social isolation using the
PROMIS Social Isolation Short Form, a 6-item scale with
standardized scores ranging from 34 to 76 (w=0.86). Higher
scores indicate more social isolation (Carlozzi et al., 2019).
The PROMIS Social Isolation measurement has shown
strong construct validity among Spanish-speaking popula-
tions (Hahn et al., 2014).

Data Analyses
In previously published findings, we found that depression

decreased almost two points in the intervention compared
to the control group (B= —1.82, p=0.01) and anxiety
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decreased slightly more than one point among interven-
tion participants compared to control (B= —1.17, p=0.07)
(Ornelas et al., 2023). Here, we tested each mindfulness and
social support total score and sub-scores for mediation of
these main effects. We used the sem (structural equation
modeling) command with STATA to fit linear structural
equation models for outcomes given mediators and expo-
sure, and mediators given exposure. All models included the
following adjustment variables: an indicator of high school
degree or higher level of education, an indicator for whether
they spoke English, and age. We estimated separate multi-
ple mediation models for mindfulness and social support.
Mindfulness models included total scores for interoceptive
awareness, mindfulness skills, and self-compassion. Social
support models included social isolation and the emotional
support subscale. We hypothesized that decreases in anxiety
and depression in the intervention group would be medi-
ated by increased social support, decreased social isolation,
and increased interoceptive awareness, mindfulness skills,
and self-compassion. Standard errors for direct and indirect
effect estimates were obtained using the delta method.

Results

We included participants with T1 data for both mediator
variables and T2 data for both outcomes in the mediation
analysis (n=182). There were no significant differences
in baseline characteristics between those included in the
analysis (n=182) and those missing data and therefore not
included in the mediation analysis (n =44).

The mean age of the women was 40, with an average of
15 years living in the USA. Most women were from Mex-
ico (80%), followed by Guatemala (14%) and El Salvador
(6%). The majority preferred speaking Spanish to English
(61%) and most had a high school degree or a higher level
of education. Most of the sample was low income, and most
reported living with a partner. In terms of immigration sta-
tus, 25% were citizens or had a current visa or permission
to reside in the USA, 61% had entered or were living with-
out permission, and 14% preferred not to say. At baseline,
mean depression (7.09, SE=0.36) and anxiety scores (6.98,
SE=0.35) were in the low to mild level of severity. The
mean interoceptive awareness score from the MAIA was
3.54 (SE = 0.07, n=179). The mean mindfulness skills
score from the Freiburg measure at baseline was 38.98
(SE=0.72, n=176). Mean scores were 2.11 (SE=0.79)
for emotional awareness, and 2.55 (SE=0.09) and 3.09
(SE=0.07) for affection. Mean social isolation at baseline
was 51.30 (SE=0.96). Further details on the demographic
characteristics of the sample have been reported previously
(Ornelas et al., 2023).
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For mindfulness, all interoceptive awareness subscales
except the Noticing Scale mediated the effect of the intervention
on depression (/E= —1.09, p<0.001, 88% of intervention)
(Table 1). The total score for mindfulness skills (/E= —1.02,
p<0.001) mediated 83% of the intervention effect, and the total
score for self-compassion (/[E= —1.15, p<0.001) mediated
93% of the intervention effect. Mindfulness skills and self-
compassion measures do not have subscores. For social support,
affectionate and positive social interaction subscales did not
mediate the effect of the intervention on depression, while
emotional support (/E= —0.63, p=0.03, 51% of intervention)
and social isolation did (/E= —1.15, p=0.01, 93% of
intervention). Results for anxiety were similar. Interoceptive
awareness (IE= —0.90, p<0.001, 59% of intervention),
with the exception of the Noticing Scale, mediated most of
the effect, as did mindfulness skills (/E= —0.78, p<0.001,
52% of intervention) and self-compassion (/E= —0.94,
p<0.001, 63% of intervention effect) total scores. Only
social isolation demonstrated a complete mediation effect on
anxiety (IE= —0.85, p=0.01, 56% of intervention); however,
emotional support demonstrated a partial mediation effect
(IE=0.35, p=0.05, 23% of intervention).

Table 2 presents mediation findings for multiple media-
tion models. Both the mindfulness and social support models
showed significant mediation for both depression and anxi-
ety. For the models testing the effect of the intervention on
depression, self-compassion (mindfulness, Fig. 1), reduced
social isolation, and increased emotional support (social sup-
port, Fig. 2) were the significant mediators in each model.
For anxiety, only self-compassion (Fig. 3) and social isola-
tion (Fig. 4) were significant. We also estimated a combined
model with mindfulness and social support variables entered
together. Results (not shown) were similar to the separate
models, with both self-compassion and social isolation
mediating the effect on depression and anxiety.

Discussion

Our study was one of the first to show that the effect of com-
munity-based interventions on depression and anxiety was
mediated by increases in both mindfulness and social sup-
port. For depression, this effect was driven by increased self-
compassion, emotional support, and decreased social isola-
tion. For anxiety, it was self-compassion and reduced social
isolation. Our findings build on previous research findings
that group-based mindfulness can be effective in supporting
the mental health of Latina immigrants (Lopez-Maya et al.,
2019; Muiioz Bohorquez et al., 2023; Ortiz et al., 2019).
While research has consistently shown the protective
effect of social support in Latino immigrant communities,
interventions that focus solely on social support may not be
enough to reduce depression and anxiety (Guruge et al., 2015).
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Table 2 Multiple mediator models effects for depression and anxiety (n=182)

Depression Total effect p Direct effect p Indirect effect p RIT (IE/TE)

Mindfulness -1.23 0.099 0.19 0.793 —1.42 <0.001 115%
Partial indirect effects

Interoceptive awareness -0.24 0.408

Mindfulness skills -0.29 0.260

Self-compassion -0.89 0.012

Social support -1.14 0.13 0.12 0.854 —-1.27 0.002 111%
Partial indirect effect

Social isolation —1.05 0.007

Emotional support -0.21 0.202

Anxiety Total effect p Direct effect p Indirect effect p RIT (IE/TE)

Mindfulness —1.50 0.020 —-0.36 0.570 —-1.14 <0.001 76%
Partial Indirect Effects

Interoceptive awareness -0.23 0.37

Mindfulness skills -0.14 0.52

Self-compassion —-0.77 0.01

Social support —-1.41 0.033 —-0.53 0.391 —0.88 0.006 62%
Partial indirect effects

Social isolation -0.83 0.008

Emotional support —0.05 0.712

Fig. 1 Mindfulness multiple
mediation model for depression I Mindfulness Path |
| Total indirect effect =-1.42, p < 0.001 3

L e ——— — — — — — — — —
A A. Interoceptive Awareness k
/S TN
A 1688, p<0001 /7 o ) : BN A. -0.01, p =0.400
B. 496,p<0001 / /7 B. Mindfulness Skills NN B. -0.06,p=0.236
C. 0.365p<0001 7/ // S————=—==== N\ '\ C -245p<0001
4 v o C. Self-compassion RN \\
/ ———————— — SO NN
/ - ~ NN
P RN
VaRd S\
R N

7 A
ALMA K »| Depression

DE =0.19, p=0.793

Fig.2 Social support multiple
mediation model for depression I Social Support Path |
| Total Indirect effect =-1.27, p < 0.001 b

b e e e — — — — — — — — —
_—_——————— N
o/ A. Social Isolation
A.2.39,p=0.003 e T _J\ N A.-0.44, p < 0.001
B. 0.41, p = 0.007 , 4 F—— - ‘I\ N B.-0.51, p=0.148
Vs A B. Emotional social support N N
S S e ——————— ~ N
7 7~ SN
e SN
/S M
L’ A .
ALMA »| Depression

DE=0.13,p = 0.854
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Fig. 3 Mindfulness multiple - - - - - "=
mediation model for anxiety I Mindfulness Path |
| Total Indirect effect =-1.14, p < 0.001
e d
b A. Interoceptive Awareness l\
/) oo =—=—=—== g
L o e o R A -0.01,p=0.362
A 1688p<0001  / J B MindfulnessSkils K\ 01, p=0.
B. 4.96,p<0001 S/ /w _ __ _ __ __~___ — < N\ B. -0.03,p=0.515
C. 0365 p=00017 // ———————— =~ o\ -2.13,p <0.001
4 / C. Self-compassion NN
/ ~ N
/ / / Lo T T === N ~ N \\
/ e RSN
s ﬁ - ~ : <
ALMA £ 3 Anxiety
DE =-0.36, p=0.570
Fig.4 Social support multiple - - -"--"-""-"""-"" 1
mediation model for anxiety I Social Support Path
| Total indirect effect =-0.88, p = 0.006 I
o d
—_—_———————— -~
,I A. Social Isolation KN
A. 2.39,p=0.003 N —_———— - ——— — N\ A. -0.35,p<0.001
B. 0.41, p =0.007 f———————— —_ \\ B. -0.12,p=0.709
i i N
V2 P B. Emotional social support N N
/S e ——— -/ N
i DA
N
ALMA 3 Anxiety

Previous studies have shown that group interventions that teach
mindfulness skills can be more effective than those that focus
on social support alone (Carlson et al., 2016). Some researchers
have also suggested that there may be an interaction between
aspects of mindfulness, such as self-compassion, social
relationships, and collectivistic Latino culture (Sarmiento
Hernandez & Kia-Keating, 2024). Our findings indicate
that both are important intervention targets. In our formative
research, many women cited social support as an important
existing coping strategy for maintaining their mental health
(Rios Casas et al., 2020). Yet, few women were regularly
practicing mindfulness-based approaches prior to receiving the
ALMA intervention. Future research should continue to explore
how these two coping strategies may enhance one another.
The mindfulness skills learned through ALMA may
have had a greater impact because they were new cop-
ing strategies and because the intervention was grounded
in their social and cultural context. For example, women
may have been more willing or able to use the mindful-
ness skills when offered in a group setting and integrated
with social support, which has been shown to improve
confidence and self-efficacy (McLeish & Redshaw, 2017,
Nagy et al., 2022; Sarmiento Hernandez & Kia-Keating,

DE =-0.53, p=0.391

2024). Participants may have been more receptive to learn-
ing these skills when taught in ways that aligned with their
lived experiences and cultural norms around language,
food, and family (Garcia-Campayo et al., 2017). They
may have also been more receptive because the sessions
were led by bilingual and bicultural staff in a community
setting. This speaks to the need to integrate social and
cultural context into mindfulness interventions, which
goes beyond surface-level cultural adaptations of existing
interventions (Morales & Burnett-Zeigler, 2024; Sarm-
iento Hernidndez & Kia-Keating, 2024).

Our study included participants who received the inter-
vention in-person and online. In post-intervention interviews
with participants, those that received the intervention online
reported making fewer social connections with other partici-
pants than those that received it in-person (Miranda et al.,
2024). In the same interviews, many participants noted that
their interactions with peers were a helpful component of
the intervention. Participants who received the intervention
online also did so after the onset of the COVID-19 pan-
demic. Therefore, these same participants may have also
experienced increased levels of social isolation and had a
greater need for social support during this time.
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Limitations and Future Directions

There were limitations to our study. Our study was not
specifically powered for mediation analyses, so our findings
should be regarded as exploratory. Furthermore, given that not
all hypothesized elements of mindfulness and social support
were significant mediators, there may be other elements of
these constructs that could be assessed in future studies. Further
research should be done to determine which aspects of social
support are more important. These studies could assess different
facets of these constructs and detect smaller but important
changes in social support and mindfulness in larger samples.
There was some attrition in our sample, which may have biased
our findings if those with higher depression and anxiety scores
were more likely to be lost to follow-up. Our sample was also
limited to a small geographic area with a specific social and
political context, including being connected to community-
based organizations, largely from Mexico and Spanish-speaking
countries. A more diverse sample with a broader range of scores
at baseline would increase the generalizability of the findings.
Our findings suggest that the ALMA intervention was
able to enhance mindfulness skills and social support, which
in turn prevented and reduced depression among Latina
immigrant women. Given the limited access to mental health
services for this population, community-based culturally
grounded interventions that teach mindfulness skills can
help improve access to mental health support (Oman 2025).
Future research should test these strategies in other Latina
immigrant communities. Ultimately, this will require build-
ing a more diverse mental health workforce with expertise
in facilitating group mindfulness interventions in Spanish-
speaking Latina immigrant communities (Nagy et al., 2022).
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