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ABSTRACT 
Introduction: Rural residents experience mental health disparities when 
compared to urban communities due to complex factors. Telehealth is 
one way to bridge the gap, but existing research on telebehavioral health 
effectiveness is sparse for rural communities, especially when comparing 
telehealth to in person services. 
 
Methods: To investigate if telebehavioral health outcomes were similar to 
traditional in-person counseling, evaluators designed a quasi-experiment 
to detect differences in behavioral health outcomes between a group of 
rural residents who received services via video conference or telephone 
and a second group who received in-person services. 
 
Results: Regarding depression outcomes, PHQ9 scores were higher than 
the clinical level at baseline (in-person: 11.39, telehealth: 13.22) and 
decreased over time. Scores for the in-person group, on average, fell 
below clinical level at 8 weeks and telehealth groups scores, on average 
fell below clinical level at 12 weeks. Similarly, regarding anxiety outcomes, 
both groups started above the clinical level for GAD7 scores at baseline 
(in-person: 10.00, telehealth: 12.34). On average, scores for the in-person 
group dropped below the clinical level at 4 weeks while scores for the 
telehealth group, on average, dropped below the clinical level at 8 weeks 
or later.  
 
Discussion: This study provides evidence in support of telebehavioral 
health services, specifically in reference to depression and anxiety 
concerns. Both telehealth and in-person groups showed improvement in 
terms of having positive rates of overall improvement, low occurrence of 
reliable deterioration, and a growth model showing scores starting above 
the clinical level and falling across treatment. This study supports the 
conclusion that telebehavioral health services can be reliable used to treat 
depression and anxiety, similar to in person care.  
 
Keywords: behavioral health, telehealth, quantitative analysis, service 
modality. 
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Introduction 
Rural residents experience mental health disparities 
in outcomes and access when compared to urban 
communities1,2. While both geographies have 
similar rates of mental health disorders, rural 
residents often seek treatment later, which can 
lead to more severe illness and increased costs2,3.  
 

The root causes of mental health disparities are 
complex and interconnected; however, it is well 
established that limited access and availability of 
local specialty services contribute to lack of 
treatment. Across the United States, more than 
90% of psychologists and psychiatrists solely 
practice in urbanized areas, which has led to rural 
communities making up approximately 62% of all 
Mental Health Professional Shortage Areas2,4. In 
Texas, only one third (approximately 32%) of the 
need for mental health providers is met. Due to this 
shortage, rural residents often encounter waitlists  
with extensive delays to receive treatment, as well 
as increased costs and burden due to travel and 
taking time off work.5–7 Seeking services outside of 
one’s community also decreases the social support 
available to the patient as individuals are further 
from friends and family2. 
 

Telebehavioral counseling creates a bridge of 
accessibility to many in underserved, rural areas. 
For the purpose of this article, telebehavioral 
counseling is defined as counseling delivered via 
videoconferencing or telephone modalities. Providers 
can use telebehavioral counseling to treat clients in 
their own homes or in local sites in their 
communities3,5,6. Financial concerns related to 
transportation availability, gas, childcare, and time 
off of work are mitigated, and existing literature 
suggests that by increasing access to providers, 
individuals may seek treatment sooner3. Telebehavioral 
counseling can also bridge gaps in affirmative 
treatment for marginalized community members7.  
 

Stigma in rural communities also acts as a barrier 
when providing mental health services1,7. Due to 
social norms, it is common for individuals to feel 
embarrassed and/or associate negative emotions 
with seeking mental health treatment1,2. These 
concerns can be heightened when individuals 
know the individuals they must interact with while 
in pursuit of mental health services)2. Telebehavioral 
counseling combats stigma-related barriers by 
allowing individuals to seek care from the comfort 

and privacy of their home or even in their car while 
on a lunch break2,7,8.  
 

Existing meta-analyses have shown that telebehavioral 
counseling has similar symptom reduction compared 
to those who received counseling in-person, and 
improvements are maintained at both three- and 
six-month follow-up9,10. Research indicates that 
telehealth is effective at treating depression, anxiety, 
and post-traumatic symptoms across the lifespan11–17. 
Some research has shown that telebehavioral 
counseling has higher rates of treatment completion, 
compared to other modalities14. Treatment as usual 
(TAU) studies often utilize methodologies to assess 
effectiveness focusing on rates of change, dose-
response relationships, and cost effectiveness analysis. 
Psychotherapy TAU studies include clients who 
have not been randomized into a controlled trial; 
rather, they are accessing healthcare services 
(initiating or continuing) as someone usually would. 
Standard care data can capture more diverse and 
underrepresented populations, who historically 
may not have been represented well in research, 
including rural-residing clients. TAU studies have 
produced similar results to RCTs when treating 
depression18–20.  
 

Despite positive outcomes, further research is 
needed to explore the impact of telebehavioral 
health interventions on special populations and 
unique geographies. Quality telehealth research 
has traditionally been conducted in urban and 
suburban settings, which is not necessarily 
generalizable to rural areas15,21–23. Significant 
barriers to conducting rigorous research, such as 
randomized experimental trials, in rural areas exist 
due to small sample sizes and contextual differences 
between communities, which can negatively 
impact control data12. The purpose of this study is 
to address gaps in existing research and report the 
findings of a quasi-experiment conducted in rural 
Texas communities to demonstrate the effectiveness 
of telebehavioral health treatment, when compared 
to in-person treatment11,12,24.  
 

Methods 
This study was led by the Texas A&M Telebehavioral 
Care Program (TBC; now the Texas A&M Health 
Telehealth Institute) as part of a project funded by 
the Health Resources and Services Administration 
(HRSA) to provide telebehavioral counseling 
services to rural and underserved populations 
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residing in the Brazos Valley region of Texas using 
a “hub-and-spoke” model. The Telebehavioral 
Care Program functioned as the primary location 
(the “hub”) for counselors to host video conference 
counseling sessions with their patients, and five 
rural spoke sites served as a local access point for 
patients to access telebehavioral health services via 
a secure, reliable broadband internet connection. 
All counselors were doctoral-level psychology 
(Clinical Psychology, Counseling Psychology, 
School Psychology) students providing care under 
the supervision of licensed psychologists. For more 
detailed information on the training model, see 
previous works of the authors25–27. 
 

STUDY DESIGN  
To investigate if telebehavioral health outcomes 
were similar to traditional in-person counseling, 
evaluators used a quasi-experimental approach to 
investigate differences in behavioral health 
outcomes between a group of rural residents who 
received services via video conference (and 
telephone if video conference was not possible) 
and a second group who received in-person 
services. The study was designed to identify 
differences in anxiety and depression levels 
between counseling services offered in-person and 
via telehealth at intake and four (+/-2) weeks, eight 
(+/-2) weeks, and 12 (+/-2) weeks.  
 

Counseling effectiveness for the two groups was 
evaluated using a similar framework found in 
McCord et al.28 Pulling from the Clinically Significant 
Change framework by Jacobson & Truax29 as used 
in Armstrong et al.30, this study looked at overall 
improvement (OI) and reliable deterioration (RD) in 
the in-person group and the telehealth group. 
Overall improvement was defined as improving by 
at least the reliable change index (RCI) on the 
outcome measure on any subsequent measurement 
when compared to the intake score. Reliable 
deterioration refers to an increase in the RCI on the 
outcome measure. This provides comparisons of 
the initial intake session to subsequent session 
scores. Latent growth curves were also fitted to 
estimate session-to-session improvement trajectories. 
The PHQ-9 and GAD-7 often have a clinical level of 
10 points (e.g., Gilbody et al.31). A score > 9 
indicates the probable diagnosis of depression/ 
anxiety, and a score < 10 points indicates mild 
symptomology or no likely diagnosis. This is also 
called creating a clinical range and non-clinical range.  

PARTICIPANTS 
The study was approved by the Texas A&M 
University Institutional Review Board. 
 

The samples used for this study were selected 
based on demographic similarities and convenience. 
Participants came from two clinics that serve rural 
residents in the Brazos Valley, Texas. Clients are 
often low-income and under-insured. Both clinics 
are training clinics, whose counseling services are 
provided by doctoral-level psychology students 
(Clinical Psychology, Counseling Psychology, 
School Psychology) under the supervision of 
Licensed Psychologists10,21,23.  
 

Treatment Group: Telebehavioral Counseling  
Telebehavioral services were offered to individuals, 
18 years and older, located in the five rural spoke 
locations. Clients were able to go to a spoke site in 
their community to connect with counselors at the 
hub site, take the videoconference session from 
their home, or other private location of their 
convenience. Client information was collected 
from intake and throughout counseling. For this  
evaluation, retrospective data was used for clients 
that completed an intake resulting in a sample of 
82 clients.  
 

Comparison Group: In-Person Counseling 
The in-person comparison group came from a 
training clinic that provided traditional in-person 
counseling to clients. As a part of the project data 
collection, adult clients who enrolled at this clinic 
for services were also tracked from intake 
throughout counseling. Similar to the telebehavioral 
counseling group, retrospective data was used for 
clients that fully completed the intake resulting in a 
sample of 42 clients.  
 
MEASURES 
 

Patient Health Questionnaire-9 (PHQ-9)  
The Patient Health Questionnaire 9-item (PHQ-9) 
was used to diagnose, then monitor the severity of 
depression and client response to treatment32. The 
PHQ-9 was self-administered by the client and asks 
questions such as “Over the last two weeks, how 
often have you been bothered by any of the 
following problems? Little interest or pleasure in 
doing things?”. The PHQ-9 scores range from 0 to 
27 with each of the nine items being scored from 0 
(not at all) to 3 (nearly every day). Additionally, 
depression severity can be classified into five 
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categories: None (0-4), Mild (5-9), Moderate (10-
14), Moderately Severe (15-19), and Severe (20-27). 
An RCI of 5 points will be used30.  
 

Generalized Anxiety Disorder-7 (GAD-7) 
The Generalized Anxiety Disorder 7-item scale 
(GAD-7) was used for screening and assessing 
severity of generalized anxiety disorder. 33 The 
GAD-7 was also self-administered. The questionnaire 
asks questions such as “Over the last 2 weeks, how 
often have you been bothered by any of the 
following problems? Feeling nervous, anxious or 
on edge?”. Scores for each response range from 0 
(not at all) to 3 (nearly every day) with possible 
scores from 0 to 21. There are also cut-off points 
for anxiety severity classification including: Minimal 
(0-4), Mild (5-9), Moderate (10-14), and Severe 
(greater than 15). An RCI of 5 points will be used.  
 
STATISTICAL ANALYSES  
Demographic information including age, race, 
ethnicity, and sex was obtained for each participant.  
Relevant clinical data were obtained from intake 
forms, clinical assessments, and review of client 
files. Descriptive statistics of the sample are provided. 
To determine whether an “event” (i.e., Overall 
Improvement, Reliable Deterioration) occurred, 
subsequent PHQ-9/GAD-7 scores were subtracted 
from the client’s intake PHQ-9/GAD-7 score. Latent 
growth curve analyses (LGCA) were used to compare 

growth across time between the two groups (i.e., 
session-to-session score improvement).  
Analyses were conducted using Stata 14.1. Survival 
analyses were fitted with the Kaplan-Meier 
estimator. The LGCA models used the Maximum 
Likelihood Mean and Variance Adjusted (MLMV) 
estimator. LGCA model fit will be evaluated by 
Root Mean Square Error of Approximation 
(RMSEA), Comparative Fit Index (CFI), and the 
Tucker-Lewis Index (TLI).  
 

Results 
 
DESCRIPTIVE STATISTICS AND GROUP 
COMPARISONS 
The sample consisted of 124 clients, 82 clients in 
the treatment telehealth group and 42 in the in-
person comparison group. A majority of the clients 
identified as female (80.65%), and White Non-
Hispanic (56.10%). See Table 1 for additional 
demographic information. The telehealth group 
was on average older (M = 41.84, SD = 15.36) than 
the in-person group (M = 29.69, SD = 8.0; t(122) = 
-4.80, p < .001). The groups did not differ in terms 
of race, ethnicity, or sex. At intake, both groups' 
PHQ-9 and GAD-7 mean scores fell in the clinical 
range (i.e., were categorized as moderate 
depression/anxiety or higher). 

 
Table 1 Descriptive Characteristics of the Sample 
 

Va riable 
Telebehavioral Health 

G roup (n=82) 
In-Person Control 

G roup (n=42) 
A ll (N=124) 

A ge, mean (SD) 
 

41.84 (15.36) 29.69 (8) 37.73 (14.49) 

Sex, (% of group) 
     Male  
     Female 
     Other 
 

 
15 (18.29) 
67 (81.71) 

0 (0) 

 
8 (19.05) 
33 (78.57) 

1 (2.38) 

 
23 (18.54) 
100 (80.65) 

1 (0.80) 

R ace/Ethnicity, (% of group) 
     White, Non-Hispanic 
     White, Hispanic 
     White, Unknown 
     Black, Non-Hispanic 
     Black, Hispanic 
     Black, Unknown 
     Asian 
     American Indian/Alaska Native 
     Multiracial 
     Unknown 

 
49 (59.76) 
13 (15.85) 

4 (4.88)  
9 (10.98) 
2 (2.44) 
2 (2.44) 

0 (0) 
1 (1.22) 
1 (1.22) 
1 (1.22) 

 
20 (47.62)  
8 (19.05) 
7 (16.67) 
2 (4.76) 

 0 (0) 
1 (2.38) 
2 (4.76) 

0 (0) 
2 (4.76) 

0 (0) 

 
69 (56.10) 
21 (17.07) 
11 (8.94) 
11 (8.94) 
2 (1.63) 
3 (2.44) 
2 (1.63) 
1 (0.81) 
3 (2.44) 
1 (0.81) 

 

a. The te lebehavioral health group had an average older age.  
b. Sex and race/ethnicity were not significantly different. 
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DEPRESSION OUTCOMES 
In the in-person group, 10 clients only completed 
an intake. Of the remaining 32 clients, 5 (15.63%) 
clients achieved overall improvement by 12 weeks. 
The telehealth group had 10 clients only complete 
an intake. Of the 72 clients, 30 (41.67%) clients 
achieved overall improvement. A log-rank test 
showed this difference in outcomes was statistically 
significant, Χ2 (1, N = 35) = 6.21, p = .013) with the 

telehealth group having more events occur than 
expected. In the in-person comparison group, 2 
(6.25%) clients reached reliable deterioration by 12 
weeks, and the telehealth group had 8 (11.11%) 
clients. A log-rank test was not statistically 
significant. Kaplan-Meier event probability curves 
for OI and RD for the in-person and telehealth 
groups are depicted in Figure 1. 

 

Figure 1 PHQ-9 Kaplan-Meier Event Probabilities Across Time 
 

 
 

a. A log- rank test showed this difference in outcomes was statistically significant with the telehealth group having more events occur  than expected. 
 

To compare PHQ-9 scores between groups across 
their treatment, a multiple-groups latent growth 
curve model was fitted. Model fit was adequate, 
RMSEA = .086, CFI = .97, TLI = .98, and the 
model’s coefficient of determination was .97. Both 
groups started higher than the clinical level (in-
person: 11.39; telehealth: 13.22) and had a steady 
decline of scores across time (in-person: -1.14; 
telehealth: -1.39). Scores, on average, fall below 
the clinical level by 8 weeks for the in-person group 

and 12 weeks for the telehealth group. The 
variance for the intercepts was larger (in-person: 
41.14; telehealth: 33.07) than the variances for the 
linear slopes (in-person: 1.16; telehealth: 2.20). The 
covariance (-3.95) in the in-person group showed 
some tendency for high starting scores to have a 
steeper decline over time. The covariance (.89) in 
the telehealth group was smaller.  
 

The model results are displayed in Figure 2. 

 

Figure 2 PHQ-9 Latent Intercepts and Slopes Across Time 
 

 
 

a. Both groups started higher than the clinical level and had a steady decline of scores across time. 
b. The variance for the intercepts was larger than the variances for the linear slopes. 
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ANXIETY OUTCOMES 
In the in-person group, 12 clients only completed 
an intake. Of the remaining 30, 13 (43.33%) clients 
achieved overall improvement by 12 weeks. The 
telehealth group had 15 clients that only 
completed an intake. Of the remaining 67, 24 
(35.82%) clients achieved overall improvement by 
12 weeks. A log-rank test was not statistically 

significant. In the in-person group, 3 (10%) clients 
reached reliable deterioration by 12 weeks, and 
the telehealth group had 6 (8.96%) clients. A log-
rank test was not statistically significant.  
 

Kaplan-Meier event probability curves for OI and 
RD between the two groups are depicted in Figure 3. 
 

 

Figure 3 GAD-7 Kaplan-Meier Event Probabilities Across Time 
 

 
 

a. A log- rank test showed this difference in outcomes was not statistically significant 
 

To compare GAD-7 scores between groups across 
their treatment, another multiple-groups latent 
growth curve model was fitted. Model fit was 
good, RMSEA = .075, CFI = .96, TLI = 97, and the 
model’s coefficient of determination was .91. Both 
groups started higher than the clinical level (in-
person: 10.00; telehealth: 12.34) and had a steady 
decline of scores across time (in-person: -1.19; 
telehealth: -1.50). The in-person group started on 
the clinical level and dropped below at 4 weeks. 
The telehealth group had a 3-point decrease on 

average at 8 weeks and after. The variance for the 
intercepts was larger (in-person: 27.49; telehealth: 
24.11) than the variances for the linear slopes (in-
person: .16; telehealth: .61). A similar pattern was 
observed with the covariance (-2.75) in the in-
person group suggesting some tendency for high 
starting scores to have a steeper decline over time. 
The covariance (1.25) in the telehealth group was 
smaller.  
 

GAD-7 model results are presented in Figure 4. 
 

Figure 4 GAD-7 Latent Intercepts and Slopes Across Time for the Two Groups 
 

 
 

a. Both groups at or above the clinical level and had a steady decline of scores across time. 
b. The variance for the intercepts and covariance was larger than the variances for the linear slopes, suggesting a tendency for  higher starting scores 
to have a steeper decline over time. 
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Discussion 
This study provided an examination of telebehavioral 
counseling compared to in-person counseling 
services in the Brazos Valley, Texas. Both groups 
showed improvement in terms of having positive 
rates of overall improvement (OI), low occurrence 
of reliable deterioration (RD), and a growth model 
showing scores starting above the clinical level and 
falling across treatment. By 12 weeks, average 
scores for depression in anxiety in both groups 
were below the clinical threshold. A larger study 
the HRSA Evidence-Based Telehealth Network 
Program (EB-TNP) reported similar outcomes were 
seen across the multi-state program28. This study 
contributes to the existing literature as it uses an 
alternative statistical approach to provide 
additional evidence that telebehavioral counseling 
and in-person counseling outcomes were comparable 
in the rural Brazos Valley region. Additionally, this 
study provides support for reliable improvement 
achieved by doctoral student clinicians regardless 
of service-delivery modality.  
 

Given the dramatic shifts in telehealth and 
telebehavioral health utilization driven by the 
COVID-19 pandemic, this study has important 
policy-level implications. Pre-pandemic, roughly 
29% of mental health agencies offered telehealth 
as an option to patients8. During the pandemic, 
provider and patient adoption increased34,35. Post 
pandemic, a long-term increase in utilization of 
telebehavioral has been expected due to increased 
acceptance and increased need for mental health 
services6-8.  
 

This study provides additional support for using 
telebehavioral health services to treat depression 
and anxiety and may offer useful guidance for the 
evolving telehealth policy landscape. Several 
pandemic-era flexibilities granted by the Centers 
for Medicare & Medicaid Services (CMS) expired 
on September 30, 2025, resulting in the return of 
in-person visit requirements for behavioral health 
and the reinstatement of originating site and 
geographic restrictions for primary care. Although 
these flexibilities were reinstated in November 
2025, the extension lasts only through January 
2026. Without permanent legislative action, this  
ongoing “regulatory whiplash” undermines 
organizations’ confidence in adopting or sustaining 
telehealth services. At the same time, payment 
parity remains inconsistent across states, and the 

combination of modality mandates (e.g., in-person 
requirements, limitations on audio-only services) 
and unequal reimbursement poses substantial risks 
to access—particularly for rural and underserved 
populations36.37. By enabling clinicians in urban 
areas to provide remote care, telebehavioral health 
offers rural residents accessible treatment options 
and helps mitigate the challenges associated with 
Mental Health Professional Shortage Area 
 

LIMITATIONS  
As with all research studies, this project has 
limitations. One major limitation is that during the 
study duration, the clinics had to lockdown due to 
requirements of the COVID-19 pandemic. This 
history effect led to smaller group sizes than 
anticipated, particularly the in-person group. The 
limited measurements dictated by the study 
protocol did not allow the analyses to show as 
much detail across many sessions compared to 
other studies. The multiple-groups LGCA models 
should be considered tentative as these models 
are often run with a larger sample size. Future 
studies could explore the use of cluster randomized 
control trials to further evaluate the effectiveness of 
telebehavioral health services. Lastly, the clinicians 
used in this study were doctoral-level psychology 
students under the supervision of a licensed 
psychologist. While the authors believe this is an 
innovative method to expand access and the 
findings from this study point to the promise of 
clinicians in training using telehealth, the results 
may not be generalizable to all clinic settings. 
 

Conclusions 
This study provides evidence in support of 
telebehavioral health services, specifically in 
reference to depression and anxiety concerns. 
Both telehealth and in-person groups showed 
improvement in terms of having positive rates of 
overall improvement, low occurrence of reliable 
deterioration, and a growth model showing scores 
starting above the clinical level and falling across 
treatment. By 12 weeks, both groups on average 
were below the clinical level. This was observed for 
both depression and anxiety outcome scores. 
Given that our study shows comparable outcomes 
for telebehavioral and in-person care in this rural 
context, preserving modality choice, payment 
equity, and remote access is essential to ensure 
location does not determine care quality or access. 
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