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Abstract 

Background: Depression is under-recognized in Black men, who are less likely to seek or have access to psychiatric 
treatment. Resistance training (RT; i.e., weight lifting) can improve depressive symptoms and may be more acceptable 
to Black men, but its effects have not been examined for Black men with depressive symptoms.

Methods: Fifty Black men with depressive symptoms were randomized to either (a) 12 weeks of RT (coupled with 
Behavioral Activation techniques to promote adherence) or (b) an attention-control group (Health, Wellness, and Edu-
cation; HWE). Both groups met twice/week for 12 weeks, and follow-up assessments were done at end-of-treatment 
(EOT) and 6 months after enrollment. Changes in physical activity and muscular strength were collected as a manipu-
lation check. The primary outcome was interviewer assessed symptoms of depression using the Quick Inventory of 
Depression Symptomology (QIDS). Secondary outcomes included self-reported depressive symptoms, anxiety, and 
stress. The association between change in QIDS from baseline to EOT and concurrent changes in physical activity and 
muscular strength in the RT group were explored as an initial assessment of mechanism. Longitudinal mixed effects 
regression models with subject-specific intercepts were used to examine intervention effects.

Results: A sample with high rates of medical comorbidities (e.g., 44% HIV positive), substance use (e.g., 34% smok-
ing), and negative social determinates of health (e.g., 50% unemployed) was enrolled. Recruitment, engagement, and 
retention data indicate that the intervention and design were feasible. The RT group showed greater gains in self-
reported exercise (b = 270.94, SE = 105.69, p = .01) and muscular strength (b = 11.71, SE = 4.23, p = .01 for upper body 
and b = 4.24, SE = 2.02, p = .04 for lower body) than the HWE group. The RT group had greater reductions in QIDS 
scores at both EOT (b = -3.00, SE = 1.34, p = .01) and 6 months (b = -2.63, SE = 1.81, p = .04). The RT group showed a 
greater reduction in anxiety at EOT (b = -2.67, SE = 1.06, p = .02). Findings regarding self-reported depressive symp-
toms and stress were non-significant, but in the expected direction with effect sizes in the small to medium range. In 
the RT group, improvement on the QIDS between baseline and EOT was associated with concurrent improvements 
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Background
Depressive disorders are a leading worldwide cause of 
disability, affecting approximately 264 million each year 
[1]. In the United States, about 17.3 million adults (7.1% 
of the adult population) have at least one major depres-
sive episode in a given year [2]. More women experience 
depression than men; however, depression is well-known 
to be under-reported, under-recognized, and seldom 
treated in men [3–5]. There are numerous reasons for 
this, but a key factor is that many men view traditional 
psychiatric treatments (i.e., medication or psychother-
apy) as unacceptable [6] or unnecessary [7].

The lack of recognition and treatment for depression 
is particularly problematic among Black men [Note: The 
term “Black” is used throughout the paper to include the 
diverse ways people with origins in any of the Black racial 
groups of Africa self-identify (e.g., Black, African Ameri-
can, Afro-Caribbean, and African). Many of these groups 
are well represented in the recruitment area (i.e., New 
York City); therefore, the recruitment and study materi-
als used the term “Black”.]. Black men are at an increased 
risk for depressive symptoms [8] and are at the greatest 
risk for non-detection [9]. When compared to other men, 
Black men have less access to treatment [10] and may 
experience symptoms that are more persistent, severe, 
and disabling [11]. Black men often perceive significant 
barriers to seeking out depression treatment including 
stigma, a mistrust of the healthcare system, and pressure 
to adhere to the social norms around being a strong and/
or masculine male [12]. As such, there is a great need to 
find effective approaches to depression treatment that 
are both acceptable and accessible to Black men. In this 
regard, there is a great deal of support for physical exer-
cise as a treatment for depressive symptoms. Most of the 
research in this area has focused on aerobic exercise (e.g., 
running, walking); however, resistance training (RT; e.g., 
weight lifting) also has considerable support.

More specifically, there is now a substantial amount of 
clinical and observational evidence showing the benefi-
cial effects of RT on depressive symptoms. As with other 
types of exercise, RT is hypothesized to reduce depressive 
symptoms via multiple neurobiological and psychoso-
cial changes [13, 14]. The earliest RT studies, often small 
laboratory trials, indicated that single bouts of RT reduce 

many of the acute negative affective states frequently 
reported by those with depression (e.g., depressive symp-
toms, anxiety) [15]. Epidemiological studies have also 
reported an inverse relationship between participation 
in RT and depressive severity and symptoms [16, 17]. A 
2018 meta-analysis of 33 randomized controlled trials 
found RT to be associated with a significant reduction 
in depressive symptoms [13]. The results showed a mod-
erate effect (delta = 0.66; 95% CI, 0.48–0.83) regardless 
of the participants’ age, health status, volume of train-
ing completed, or objective improvements in strength. 
Research conducted since continues to support these 
findings, suggesting that RT participation can be helpful 
for treating depression [18, 19].

Given these considerations, and other research sug-
gesting that RT may be an exercise modality particularly 
acceptable to Black men [20], the goal of this study was to 
investigate the effects of RT on depressive symptoms and 
explore its potential as a treatment option for commu-
nity-dwelling Black men with depressive symptoms. The 
specific details of the study rationale and design for this 
pilot study have been reported previously [21]. Feasibility 
data, primary outcome (interviewer rated Quick Inven-
tory of Depressive Symptomatology score), and second-
ary psychosocial outcomes are reported herein.

Methods
Study design
The full study protocol for this study has been previously 
described [21]. This study tested the effects of RT on 
interviewer-assessed depressive symptoms using a paral-
lel group, single blind (i.e., assessors blind to condition) 
design. Participants were randomized (1:1 ratio) into a 
12-week RT or an attention-control condition (Health, 
Wellness, and Education; HWE). Both groups met on-site 
twice per week during the 12-week program (24 sessions, 
lasting approximately 60-min). Follow-up assessments 
were conducted at the end-of-treatment (i.e., 13  weeks 
post-randomization; EOT) and 6 months (i.e., 6 months 
post-randomization, 3 months after treatment was com-
pleted). Follow-up assessments were completed by blind-
to-condition staff. A sample size of 50 was required 
for 80% power to detect between-group differences in 
depressive symptoms from baseline to end-of-treatment. 

in physical activity (b = 21.03, SE = 11.16, p = .02) and muscular strength (b = 1.27, SE = .44, p = .03 for upper body and 
b = .75, SE = .14, p = .03 for lower body). 

Conclusions: Results suggest that RT is feasible and may be efficacious for reducing depressive symptoms among 
underserved urban Black men.

Trial Registration: ClinicalTrial.gov #: NCT03107039 (Registered 11/04/2017).
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Assumptions for this power calculation can be found in 
the protocol paper [21]. Design and reporting comply 
with the requirements of the Consolidated Standards of 
Reporting Trials (CONSORT) guidelines.

Participants and procedure
Inclusion criteria were: 1) self-reported identification as a 
cisgender man, 2) ≥ 21 years of age at enrollment, 3) self-
reported identification as Black or African-American, 
and 4) scored ≥ 10 on the Patient Health Questionnaire-9 
(PHQ-9) [22] at their initial in person screening visit. 
Exclusion criteria were: 1) experiencing acute psycho-
sis, mania, or suicidality, 2) currently engaged in any RT 
or engaging in any other exercise for more than 60 min/
week during the prior month, and 3) self-reported medi-
cal condition that would make exercise unsafe without a 
medical screening. Specifically, the American College of 
Sports Medicine preparticipation screening algorithm 
[23] was used to exclude men who were characterized 
as needing medical clearance prior to participating in an 
exercise program.

Participants were recruited from the community using 
print (i.e., local newspapers) and online (e.g., craigslist) 
advertisements, e-mailings using listservs of community 
partners, and flyers hung or handed out at local venues 
(e.g., community centers, churches, barbershops) and 
community events. Interested individuals called the 
study phone number and were briefly screened by phone 
to determine potential eligibility. During this screen, par-
ticipants self-reported their demographics, medical con-
ditions, and current physical activity level, and completed 
the two item Patient Health Questionaire-2 [24] (PHQ-
2), which is routinely used as a pre-screen for depression 
in medical settings. Those with PHQ-2 scores ≥ 2 were 
considered to be potentially eligible.

Potentially eligible participants were invited to attend 
an initial in-person session to complete screening for 
all inclusion criteria (including completing a screening 
PHQ-9 to confirm eligibility on depressive symptoms), 
learn more about the study, and sign an informed con-
sent if they were eligible and wanted to enroll. Those par-
ticipants who completed the consent process were asked 
to complete three additional assessment visits prior to 
being randomized (all baseline data were collected prior 
to randomization). The Quick Inventory of Depressive 
Symptomatology interview (QIDS) [25] and the PHQ-9 
(i.e., baseline PHQ-9 were administered at the final pre-
randomization assessment visit).

The randomization scheme was generated in R, ver-
sion 3.1.0, on a permutated block randomization 
procedure with small random sized blocks. Randomi-
zation was stratified by screening PHQ-9 score: 10–14 
vs. ≥ 15. The randomization sequence was generated by 

an off-site biostatistician and all others remained blind 
to this sequence until randomization occurred. Staff 
opened blinded randomization envelopes at the point 
of randomization. All treatment visits and outcome 
assessments were conducted in a university laboratory 
setting.

Measures
At baseline, participants’ demographics, medical and 
psychiatric history, and physical characteristics (e.g., 
height, body weight) were assessed. Past year drug use 
was assessed at baseline using the 10-item Drug Abuse 
Screening Test [26] (DAST-10). The DAST-10 assesses 
use of a range of illicit substances as well as misuse of 
prescription medications. Notably, cannabis is included 
as an illicit substance on the DAST-10. Alcohol and 
tobacco use are not addressed on the DAST-10. Past year 
alcohol use was measured with the Alcohol Use Disor-
ders Identification Test [27] (AUDIT). Smoking status 
was assessed through self-report.

The primary outcome was interviewer-rated depressive 
symptoms (the “gold standard” for assessing depressive 
symptoms) as measured by the clinician-rated version 
of the Quick Inventory of Depressive Symptomatology 
(QIDS) [25]. Secondary outcomes include the PHQ-9 
[22], Generalized Anxiety Disorder scale (GAD-7) [28], 
and the Perceived Stress Scale (PSS-10) [29]. As a manip-
ulation check, we also report on the change in physical 
activity and maximal muscular strength between base-
line and end-of-treatment. Physical activity was meas-
ured in metabolic equivalents (METs; i.e., derived from 
the frequency, intensity, duration, and type of activity 
completed) using an interview-administered question-
naire [30]. Physical activity is reported as MET minutes 
over the last week. Upper (i.e., chest press, measured 
in pounds) and lower (i.e., leg extension, measured in 
pounds) body maximal muscular strength were assessed 
separately by following the gold standard techniques out-
lined by the National Strength and Conditioning Associ-
ation [31]. Qualitative interviews were conducted with 7 
participants following the 6-month follow-up assessment 
to gather qualitative experiences with study logistics and 
treatment conditions. A staff member was trained to 
conduct these interviews by the last author using a using 
a semi-structured interview guide. Qualitative interviews 
were initiated mid-way through the study. Once initiated, 
qualitative interviews were offered to a random sample of 
participants following completion of the 6-month follow-
up assessment. A summary of the major findings from 
these interviews are presented below. Adverse events 
(as defined by the Teacher’s College Institutional Review 
Board) were monitored throughout the study.
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Study groups
The components of each study arm were detailed previ-
ously [21]. A summary of treatment components is pro-
vided below. The contact time offered to each treatment 
group was equal. That is, both groups were offered two 
60-min visits per week for 12 weeks (total of 24 sessions 
offered in both conditions).

Resistance training (RT)
The RT intervention has been described previously [21]. 
It was based on prior research on resistance exercise for 
depressive symptoms [13], while also adhering to the 
American College of Sports Medicine’s guidelines for 
developing and maintaining muscular fitness [32]. The 
RT condition also incorporated a Behavioral Activation 
(BA) counseling component into the protocol to facilitate 
engagement in and maintenance of RT. Participants were 
asked to attend two onsite, 60-min sessions per week, 
each session was at least one day apart to allow sufficient 
recovery. All sessions had two components: (a) 50 min of 
resistance exercise and (b) 10  min of BA counseling. In 
addition, up to 50 min of resistance exercise was assigned 
for at home completion each week.

The 50 min of supervised exercise was a full-body, indi-
vidualized RT program consisting of 5  min of warm up 
(i.e., on a stationary bike), 40 min of RT, and 5 min of cool 
down (i.e., stretching).

Individualization regarding intensity was based on the 
results of the initial strength test (completed as part of 
baseline assessments). Individualization regarding move-
ments was based on what equipment and space the par-
ticipant regularly had access to outside of sessions. This 
design allowed participants to do the same movements 
with similar equipment during supervised and at home 
RT. Additionally, this approach is directly aligned with 
prior evidence indicating that the change in depressive 
symptoms in response to RT is not dependent on total 
training volume or objective improvements in strength 
[13].

During weeks 1–3, participants were taught the proper 
form for multiple upper and lower body exercises. Dur-
ing weeks 4–12, participants completed a full-body rou-
tine at our facility that was similar to the routine they 
were asked to complete at home (i.e., one that could be 
completed in their physical home space). Regardless of 
the exercises chosen, all participants completed a variety 
of upper (e.g., bicep curl, lateral raise, bent over row) and 
lower (e.g., lunge, dumbbell squat, calf raise) body exer-
cises. RT was progressive in that volume and intensity 
were increased over time according to American College 
of Sports Medicine guidelines (i.e., 1–3 sets per exercise; 
muscular fatigue achieved by 10–15 repetitions). To facil-
itate at home exercise, a variety of resistance bands were 

provided to participants at session 4 (i.e., week 2) and a 
set of adjustable dumbbells was provided at session 10 
(i.e., week 5) to facilitate completion of at home RT.

The BA component followed established BA for 
depression goal-setting procedures [33], but focused on 
completion of at-home RT and recovery from RT (e.g., 
stretching) as the target behaviors. For patients that 
struggled with attendance, BA techniques focused on 
attendance of in-person RT sessions. In the first session, 
the BA component included a collaborative discussion 
linking RT to the participant’s personal values. Partici-
pant values were revisited throughout the intervention 
as motivators for treatment engagement and at-home RT. 
In all RT sessions, the interventionist and participant col-
laboratively set goals to be completed at home before the 
next session. Goals were set concretely with agreement 
on sets, repetitions, logistics (e.g., where and when par-
ticipant plans to complete), and how to problem-solve 
expected barriers to completion. Completion of these 
goals was then reviewed at subsequent in-person ses-
sions. Information from this review often reveled facili-
tators (e.g., supportive partner) or barriers (e.g., lack of 
appropriate space in home for assigned movement) in 
the participant’s environment that could be incorporated 
into future goal setting.

A workbook was provided to RT participants to record 
their personal values, weekly RT goals, plans to overcome 
barriers to weekly RT goals, and to what extent each 
weekly goal was completed. This workbook helped to 
guide BA based goal setting in each RT session.

Health, wellness, and education
The goal of the HWE intervention was to conduct a 
time- and attention-matched program with content 
unlikely to impact primary or secondary study out-
comes. HWE consisted of a 30–40  min informational/
educational video followed by a 20–30  min discussion 
of the video (for a total of 60  min of contact). Interac-
tive worksheets and informational handouts were used 
to facilitate discussion. Participants were invited to take 
these handouts home following session. The originally 
planned topics included brain health and functioning, 
sex and relationships, music history, creativity, and per-
sonality types. These topics had been successfully used by 
the first author in previous studies [34]. As these topics 
were not originally designed for or tested in Black men 
with depressive symptoms and the current study was 
preliminary, we allowed some flexibility in topics based 
on participant preference. Specifically, if participants 
reported that some of the original topics did not apply 
to them, the interventionist would solicit new topics that 
the participant considered relevant. Then the research 
team would develop sessions around this topic to offer to 
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the requesting participant as well as future participants. 
Emergent topics developed through this process included 
wellness during incarceration, resiliency following incar-
ceration, history of LGBTQ social justice, and history of 
African American activism. All original and emergent 
topics were free of any content on depression, exercise, 
or other topics that could impact secondary outcomes 
and/or purported treatment mediators [21]. HWE did 
not include any BA content. HWE participants were not 
asked to restrict their exercise during the study in any 
way. To promote equity between conditions, after the 
final assessment, participants randomized to HWE were 
provided that same exercise equipment provided to those 
in the RT group.

Interventionist background, training, and supervision
The primary interventionist was both a doctoral student 
in applied exercise physiology and a licensed mental 
health counselor. This person completed the vast major-
ity (> 95% of sessions). When this primary interventionist 
was unavailable (e.g., due to illness or time off), sessions 
were completed by a back-up interventionist who was a 
doctoral student in applied exercise physiology. Inter-
ventionists received didactic and role play training in BA 
with the last author, a clinical psychologist. Intervention-
ist training in the RT protocol and the HWE topics was 
conducted by the first author and consisted of didac-
tic, role play, and hands-on training. Interventionists 
received weekly supervision on BA components from the 
last author and on RT and HWE components from the 
first author. Although both interventionists in this study 
were graduate students, the RT and HWE manuals were 
designed with the goal that fitness professionals without 
a college degree (e.g., certified personal trainers, certified 
strength and conditioning specialists, or similar profes-
sionals) would have the background necessary to provide 
the content with fidelity.

Intervention fidelity
Interventionists self-rated fidelity to intervention compo-
nents in both conditions by completing a treatment fidel-
ity checklist. All of the BA content was audio recorded, 
and 10% of the sessions were reviewed by the last author 
(a licensed clinical psychologist and BA expert) using the 
treatment fidelity checklist. In the RT condition interven-
tionists recorded the content and number of at home RT 
goals set at each session. In subsequent sessions, inter-
ventionists recorded the extent to which these goals were 
completed.

Incentives
Participants were compensated for completing assess-
ments at baseline ($20), end-of-treatment ($50) and 

6-month follow-up ($50). In addition, all participants 
received $100 worth of home exercise equipment (i.e., 
free weights, resistance bands). This was given to the 
RT group during the intervention (i.e., to facilitate home 
exercise) and to the HWE group after the 6-month fol-
low-up assessment. Finally, to cover public transporta-
tion (i.e., bus, subway) costs, all participants were given 
$5.50 for each on-site randomized session attended. 

Statistical analysis
Baseline demographics, medical comorbidities, and base-
line psychosocial data were summarized by treatment 
arm and compared using t-tests, chi-squared tests and 
non-parametric tests as appropriate. Correlation analysis 
was used to identify potential confounders of the treat-
ment effect. Namely, any baseline variable that differed 
between conditions (at a modest p < 0.10 level) and was 
correlated with the outcome (primary and secondary) at 
the r ≥ 0.10, were considered confounders and adjusted 
for in the subsequent models.

Using a longitudinal mixed effects regression model 
with subject-specific intercept, we examined the effect 
of treatment assigned on the primary outcome (QIDS 
score at EOT and 6-month follow-up). Models regressed 
outcomes on treatment, time, treatment*time, baseline 
value of the outcome and confounders. Models adjusted 
the standard errors for correlated outcomes within par-
ticipants over time. Unstandardized effects are reported 
and can be interpreted on the original scale of the data. 
Effect sizes (f2) have also been included (a value of 0.15 is 
considered a medium effect).

Next, using a similar analytic approach to that 
described above (mixed effects regression models), treat-
ment effects on secondary psychosocial outcomes and 
manipulation check variables were examined. All mod-
els included subject specific intercepts, which allow for 
modeling person-level trajectories over time. Finally, 
using a series of longitudinal mixed effects model, we 
examined associations between changes in the QIDS 
between baseline and EOT and concurrent changes in 
muscular strength and self-reported exercise, among 
those randomized to RT. All analyses were conducted in 
SAS 9.3 and a two-sided significance level was set at 0.05 
a priori. Models use a likelihood-based approach to esti-
mation and thus make use of all available data without 
directly imputing missing outcomes.

Results
Sample and baseline characteristics
A total of 590 participants were screened, 80 completed 
all screening and qualified for the study, and 50 com-
pleted all baseline measurement and were randomized. 
Twenty-five participants were randomized to each 



Page 6 of 12Ciccolo et al. BMC Psychiatry          (2022) 22:283 

Fig. 1 Consort Diagram
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condition. The consort diagram in Fig.  1 provides full 
details of exclusions.

Participants were 41.34  years of age on average 
(SD = 12.29), most had not completed a post-second-
ary degree (64.0% reported not completing a vocational 
or college degree), 50.0% were unemployed, and 60.0% 
reporting an annual household income of $10,000 or 
less. Participants were diverse regarding sexual orienta-
tion with 44.0% identifying as straight, 40% identifying 
as gay, 14% identifying as bi-sexual, and 2% identifying as 
“other”. 78.0% of the sample identified as Black non-His-
panic/Latino, 14.0% identified as Black Hispanic/Latino, 
and 8% identified as Black-other (e.g., “Jamaican”). 38.0% 
of the sample was engaged in psychiatric treatment (i.e., 
self-reported engagement in counseling and/or psychi-
atric medication) for a mental illness at baseline. Partici-
pants reported a high rate of tobacco, alcohol, and other 
substance use. 44% of participants reported being HIV 
positive. A full description by condition is presented in 
Table 1. There were no significant between-group differ-
ences at baseline (ps > 0.10), and thus, no statistical con-
founders included in the models of study outcomes.

Feasibility and acceptability
Enrollment occurred between June 2017 and August 
2018; we recruited approximately 3 to 4 participants per 
month. Of the 80 participants who qualified for the study, 
50 (62.5%) enrolled. 45 (56.3% of those who qualified) ini-
tiated treatment. All results below report on the analyzed 
sample of 45.

Participants in the RT condition averaged 20.45 ses-
sions completed (SD = 6.15), while those in the HWE 
condition averaged 15.68 sessions completed (SD = 8.62), 
p = 0.02. A total of 84.4% of participants completed the 
EOT assessment and 82.2% completed the 6-month 
assessment.

Post-treatment qualitative interviews were conducted 
with participants from both the RT (n = 4) and the 
HWE (n = 3) groups. All participants expressed satis-
faction with study logistical procedures, particularly the 
flexibility in scheduling (e.g., evening and weekend ses-
sions). The strength testing and other assessments were 
well-tolerated. All participants reported they were able 
to understand and provide accurate answers to survey 
questions. Those in the RT group indicated that training 
was more physically challenging than anticipated, though 
they were able to adjust to the program with the help of 
the interventionist. In addition, there was a clear consen-
sus among RT participants preferring additional training 
after the 12 weeks offered. Those in the HWE group indi-
cated that the subject matter was generally interesting 
and that they appreciated the follow-up discussions with 
program staff. However, they also suggested that HWE 

Table 1 Baseline Characteristics by Study Group, N = 50

RT, n = 25 HWE, n = 25

Age, years, 41.68(13.44) 41.00(11.29)

Education

  < High School Graduate 1(4%) 4(16%)

  High School Graduate 8(32%) 6(24%)

  Some Vocational/College 6(24%) 7(28%)

  Completed Vocational School 1(4%) 0(0%)

  Completed College 5(20%) 3(12%)

  Some Graduate School 0(0%) 3(12%)

  Completed Graduate School 3(12%) 2(8%)

  Refused 1(4%) 0(0%)

Employment

  Full Time 5(20%) 3(12%)

  Part Time 2(8%) 5(20%)

  Unemployed 14(56%) 11(44%)

  Retired 3(12%) 1(4%)

  Student 1(4%) 4(16%)

  Refused 0(0%) 1(4%)

Annual Household Income ≤ $10,000a 12(63%) 12(57%)

Sexual Orientation

  Straight 11(44%) 11(44%)

  Gay 8(32%) 12(48%)

  Bisexual 6(24%) 1(4%)

  Other 0(0%) 1(4%)

Race

  Black/African American, Not Hispanic/Latino 18(72%) 21(84%)

  Black/African American, Hispanic/Latino 5(20%) 2(8%)

  Black/African American, Other 2(8%) 2(8%)

Medical Co-Morbidities

  HIV/AIDS 10(40%) 12(48%)

   Hypertensionb 3(12%) 2(8%)

  Asthma 1(4%) 3(12%)

  Pre-Diabetes 1(4%) 1(4%)

  Epilepsy 1(4%) 0(0%)

Current Psychiatric Treatment for Depression 7(28%) 7(28%)

Current Psychiatric Treatment for any mental illness 
(including Depression)

11(44%) 8(32%)

Psychological Co-Morbidity

  Anxiety Disorder 3(12%) 5(20%)

  Attention Deficit Hyperactivity Disorder 0 1(4%)

  Bipolar Disorder 1(4%) 0

Currently Smoking Cigarettes 7(28%) 10(40%)

Past Year Illicit Drug use on DAST

  No Problems Reported 1(4%) 2(8%)

  Low Level 13(52%) 14(56%)

  Moderate Level 8(32%) 4(16%)

  Substantial Level 2(8%) 4(16%)

  Severe Level 1(4%) 1(4%)

Past Year Alcohol use on AUDIT

  Abstainer 7(28%) 8((32%)

  Low-Risk Consumption 10(40%) 11(44%)

  Hazardous or Harmful Consumption 7(28%) 3(12%)

  Moderate-Severe Use Disorder 1(4%) 3(12%)

There were no significant between group differences, ps > .05. Means (standard 
deviations) presented for continuous variables; n(%) presented for categorical 
variables. an = 10 did not respond. bEffectively treated with medications at time 
of study enrollment
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engagement and interest could be improved if HWE con-
tent was customized to individual interests and lifestyles.

Manipulation check
Unadjusted exercise time and muscular strength at base-
line and EOT are presented in Table 2. As expected, RT 
participants had greater increases in mean exercise time 
(MET minutes) from baseline to EOT compared to HWE 
(b = 270.94, SE = 105.69, p = 0.01). Similarly, there were 
greater increases in muscular strength for RT vs. HWE 
participants over time (b = 11.71, SE = 4.23, p = 0.01 for 
upper body and b = 4.24, SE = 2.02, p = 0.04 for lower 
body).

Primary outcome
Unadjusted QIDS scores over time are presented in 
Table  2. A longitudinal analysis indicated the RT group 
showed greater reductions in QIDS scores at both EOT 
(b = -3.00, SE = 1.34, p = 0.01, f2 = 0.15) and 6  months 
(b = -2.63, SE = 1.81, p = 0.04, f2 = 0.06), with effect sizes 

(f2) in the medium range at EOT and the small range at 
6 months. Figure 2 shows adjusted QIDS scores over time 
by group. Error bars represent 95% confidence intervals 
for cross-sectional estimates of adjusted mean differ-
ences at each follow-up.

Secondary outcomes
Unadjusted secondary outcomes over time are presented 
in Table 2. The RT group showed a greater reduction in 
GAD-7 scores at EOT (b = -2.67, SE = 1.06, p = 0.02, 
f2 = 0.05), but there was no significant difference between 
groups at 6  months (b = -1.12, SE = 1.81, p = 0.54, 
f2 = 0.01). Results suggest a trend favoring RT with 
respect to change in PHQ-9 scores at EOT (b = -0.41, 
SE = 0.47, p = 0.08, f2 = 0.14), but no effects at 6 months 
(b = -0.38, SE = 0.57, p = 0.19, f2 = 0.02). Finally, all PSS 
outcomes were non-significant, but in expected direc-
tion (b = -1.97, SE = 2.48, p = 0.43, f2 = 0.10 at EOT and 
b = -0.30, SE = 2.63, p = 0.91, f2 = 0.03 at 6 months).

Table 2 Unadjusted Mean Scores (Manipulation Check, Primary and Secondary Outcomes) Between Groups over Time

a Unadjusted means (standard deviations) are reported except for Exercise time, which was significantly skewed and thus medians (ranges) are presented

RT HWE

Exercise Time (MET minutes)a

  Baseline Median = 0 (0–240) Median = 0(0–200)

  EOT Median = 252.50(0–1845) Median = 0(0–1120)

Muscular Strength-upper (Pounds)

  Baseline 82.80(29.12) 73.40(28.47)

  EOT 94.88(29.21) 71.41(17.32)

Muscular Strength-lower (Pounds)

  Baseline 61.20(18.21) 52.90(15.41)

  EOT 62.75(25.73) 50.00(11.11)

QIDS

  Baseline 11.57(3.85) 10.06(2.60)

  EOT 5.43(3.09) 6.33(3.81)

  6 Months 7.29(5.78) 7.64(4.58)

GAD-7

  Baseline 9.65(5.45) 7.61(5.09)

  EOT 4.43(4.27) 4.73(4.92)

  6 Months 6.95(5.35) 5.21(6.13)

PHQ-9

  Screening 14.48(4.54) 14.16(4.07)

  Baseline 12.18(5.16) 9.67(4.59)

  EOT 5.62(5.04) 6.21(5.58)

  6 Months 5.57(5.23) 5.14(5.82)

PSS

  Baseline 22.91(5.46) 20.61(5.14)

  EOT 17.86(5.67) 17.53(3.40)

  6 Months 19.48(8.03) 16.36(5.39)
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Changes in QIDS and concurrent changes in muscular 
strength and self‑reported exercise
Among those randomized to the RT group, improvement 
on the QIDS between baseline and EOT was associated 
with concurrent improvements in muscular strength 
(b = 1.27, SE = 0.44, p = 0.03, f2 = 0.05 for upper body and 
b = 0.75, SE = 0.14, p = 0.03, f2 = 0.02 for lower body) and 
self-reported exercise (b = 21.03, SE = 11.16, p = 0.02, 
f2 = 0.14).

Treatment fidelity and process
On the treatment fidelity checklist, interventionists 
self-rated that they provided 99.6% of HWE compo-
nents and 99.8% of planned BA treatment compo-
nents. Supervisor rated treatment fidelity checklists 
indicated that the interventionist provided 98.3% 
of BA treatment components. RT participants set 
an average of 3.2 (SD = 1.9) at home goals to engage 
in RT exercises or recovery per in person session 
attended. RT participants self-reported that they 
completed 85.9% (SD = 12.0) of the at home goals 
they set.

Concurrent treatment
Minimal initiation of outside of study concurrent 
depression treatment was observed. Specifically, one 
participant (1 in RT and 0 in HWE) initiated outside of 
study psychiatric medication for depression between 
baseline and end-of-treatment. Four participants (2 in 
RT and 2 in HWE) initiated outside of study counseling 
for depression between baseline and end-of-treatment.

Adverse events
No injuries or medical incidents occurred during study 
activities (i.e., screening assessments, RT sessions, or 
HWE sessions). No adverse events as defined by the 
IRB occurred.

Discussion
In this sample of community-dwelling Black men with 
mild-to-moderate symptoms of depression, RT resulted 
in a significantly greater reduction in interview assessed 
depression symptoms (our primary outcome) at both the 
end of treatment and 6-month follow-up compared with 
an attention-control condition. To our knowledge, this 

Fig. 2 Adjusted QIDS over Time by Group
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is the first study to show such an effect in this popula-
tion, and the only study to use Behavioral Activation to 
overcome adherence barriers to RT that are common 
among those with depressive symptoms. These findings 
are noteworthy for several reasons.

First, these results suggest that the study design and 
interventions were feasible and would support a larger 
trial with this population. More specifically, greater than 
60% of the eligible participants enrolled, and session 
attendance was high, with an about 20 out of 24 sessions 
being completed by the RT group. Almost 85% of par-
ticipants who initiated treatment completed the end-of-
treatment assessment and approximately 80% completed 
the 6-month assessment. These rates are similar or better 
than other RT for depression trials [13]. The RT interven-
tion appears acceptable as indicated by the high rates of 
session attendance, compliance with at home RT, and 
results of the qualitative interviews. Further, preliminary 
mechanism analyses in the RT condition support the 
hypothesis that increasing physical activity and strength 
are driving improvements in depressive symptoms. These 
preliminary mechanism results await replication in for-
mal mediational analyses in a full-scale RCT. Lastly, there 
were no reported adverse events or effects.

Second, the results suggest that RT is a potentially 
efficacious treatment option for community-dwelling 
Black men. The between groups effect size observed in 
this study (f2 = 0.15) is equivalent to the effect of anti-
depressants vs. placebo observed in a recent comprehen-
sive meta-analysis [35]. This is particularly important for 
this population, because Black men continue to have less 
access to traditional psychiatric treatments and find such 
treatments less acceptable. In our sample, all participants 
were experiencing significant depression symptoms at 
enrollment, but only 38% were engaged in any psychi-
atric treatment. RT could offer an alternative for those 
who may have concerns about traditional psychiatric 
care or an adjunctive intervention in additional to tradi-
tional psychiatric treatments. This could offer Black men 
an intervention that is less stigmatized as well as more 
acceptable and accessible.

Third, the results also provide additional empirical evi-
dence to an increasing amount of data showing a robust 
effect of RT on clinical and subclinical levels of depres-
sive symptoms in adults. The findings of this study are in 
line with results from a 2018 meta-analysis of 33 RCTs 
which found a significantly greater  reduction in depres-
sive symptoms with RT relative to control [13]. The cur-
rent findings extend these results to a new population 
subgroup (Black men) expanding the evidence base of RT 
for depressive symptoms.

Finally, many men in our sample had significant symp-
toms of anxiety at baseline and the RT group experienced 

a significantly greater reduction in anxiety at the end of 
treatment than HWE. This is notable for several rea-
sons. First, as reported by Bond and colleagues [36], the 
majority of studies examining the effect of exercise on 
depressive symptoms have failed to measure or report 
the percentage of the sample also experiencing anxiety. 
Second, to our knowledge, this is the only study to exam-
ine the effects of RT on anxiety in a sample of Black men. 
Finally, the effects are similar to other studies testing the 
impact of RT on anxiety in other populations. For exam-
ple, prior work has shown RT to reduce anxiety in young 
[37] and older adults [38], post-stroke patients [39], and 
those experiencing post-traumatic stress symptoms [40]. 
Indeed, a 2017 meta-analysis of 16 RCTs [41] reported 
a medium effect of RT on anxiety among healthy adults 
and a small effect of RT on anxiety among those with 
mental or physical illness. The results of the current 
study fall within that range of effects. Overall, these pre-
liminary findings strongly suggest more work is needed 
to determine how RT can be useful for reducing anxiety 
in Black men. 

Strengths and limitations
Two key strengths of this study were the use of (a) a ran-
domized, attention-controlled design and (b) blinded 
assessment. In prior research testing the effects of exer-
cise on depressive symptoms, blinded assessment has 
consistently been shown to be associated with smaller 
effects. The 2018 meta-analysis on RT for depressive 
symptoms [13] reported a significant effect of blind-
ing, which is congruent with a 2013 Cochrane Review 
that identified an attenuation of the effect of exercise on 
depressive symptoms after excluding trials that did not 
use blind assessment [42]. Thus, this study adds to the 
literature supporting a robust effect of RT when asses-
sors were blind to experimental condition. Use of an 
attention-control increases confidence that the impact 
on depressive symptoms observed was caused by the RT 
itself rather than differential attention between condi-
tions. A third important strength is that the intervention 
manual used in the study was designed to be adminis-
tered by fitness professionals in the community (i.e., no 
special counseling or psychiatric training needed). This 
increases the potential for community dissemination.

In comparison to other research in this area, our sam-
ple was characterized by their very low income, high 
rates of unemployment, and elevated rates of HIV and 
substance use. Some of these sample characteristics are 
likely due to the urban setting of New York City and the 
structural racism that affects Black men (e.g., employ-
ment discrimination, lack of access to substance abuse 
treatment). City level data indicate that that Black New 
York City residents have significantly lower household 
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incomes and experience a significantly higher unemploy-
ment rate than the average New York City Resident [43, 
44]. Successful recruitment via flyers at a community/
crisis center with a relatively high rate of HIV among 
their clientele likely contributed to the unintentional 
over-sampling of men with HIV, but it is also notable 
that Black men experience the highest prevalence of 
HIV among residents of New York City [45]. These sam-
ple characteristics are a  strength of this study in that 
the needs of an underserved group were addressed, and 
that we have shown RT to be a promising intervention 
for depressive symptoms in urban, Black men, even in 
the context of high rates of co-morbidities and negative 
social determinates of health. However, the idiosyncratic 
characteristics of this sample could be viewed as a limi-
tation in that we do not know if our results will general-
ize to a more representative sample of Black men.

Limitations of this study include 1) that the primary 
interventionist was a graduate student and licensed men-
tal health professional. Future studies should demonstrate 
that community fitness professionals can provide the 
RT manual with fidelity. 2) The small sample and short-
term follow-up intervals of this pilot study do not allow 
for  confident conclusions regarding the robustness and 
longevity of observed effects. Future studies should be 
fully powered to observe effects on depressive symptoms 
at longer-term follow-ups (e.g., 1-year post enrollment). 
3) Both interventions in this study were provided in a 
university laboratory setting and significant incentives 
for participation (e.g., free RT equipment and reimburse-
ment for assessments and transportation) were provided, 
which limits generalizability to community settings. 4) 
Finally, attendance was better in the RT condition with 
approximately 20 sessions attended in the RT condition 
versus 16 attended in the HWE condition. Thus, while we 
intended a full attention control, results indicate only a 
partial attention control was accomplished.

Conclusions
The results of this study demonstrate the feasibility, 
acceptability, and preliminary efficacy of using RT as a 
treatment tool for Black men experiencing depression 
symptoms. The findings are encouraging and suggest 
more work is warranted. Future research will be essen-
tial for designing community-based RT programs that 
could eventually increase access to and acceptability of 
depression care for Black men. Future work could also 
explore RT as an adjunctive treatment to standard psy-
chiatric care.
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