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Although there is a growing body of evidence to demonstrate the efficacy and effectiveness of digital interventions for  
reducing psychological symptom severity, relatively few studies have examined the impact of these tools on functional  
impairment, including work-related impairment. Work-related impairment is a primary driver of individual and societal  
costs associated with depression and anxiety and is a key treatment outcome of interest. This study aimed to describe the  
impact of a guided digital intervention for depression, generalized anxiety, and social anxiety on user-reported work- 
related impairment by examining 1) the prevalence of work-related impairment, 2) the magnitude of change in work- 
related impairment over the course of the program, and 3) the association between symptom severity and work-related  
impairment. Results suggest that 25.1% of users reported that their work was very much or extremely impaired by their  
depression or anxiety symptoms. There was a significant association between module completion and improved work-
related impairment for the Depression (β=-0.1; p<.0001), Generalized Anxiety (β=-0.1; p<.0001), and Social Anxiety 
(β=-0.1; p<.0001) programs. Associations between module completion and change in work-related impairment retained 
significance with covariate adjustment. Of the users reporting the most severe baseline impairment, 78% endorsed 
improved functioning at their final assessment. There was also a moderate correlation (r= 0.2-0.5, p<.05) between 
baseline symptom severity and work-related impairment. Digital interventions have potential to improve work-related 
impairment and measuring impairment in addition to symptom severity may add important clinical information allowing 
for a more thorough evaluation of the effectiveness of these tools.  
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Depression and anxiety are two of the most common mental 
health problems. Over 17 million adults in the United States have 
had at least one major depressive episode and over 18 million 
have an anxiety disorder (NIMH, 2017). Additionally, the rates of 
depression and anxiety continue to grow, exacerbated in part by 
the COVID-19 pandemic (Vahratian et al., 2021).  
 
Although effective interventions have existed for decades 
(Cuijpers et al., 2008; Hofmann & Smits, 2008), over 50% of 
those in need of services do not receive them (NIMH, 2019). Over 
the past decade, there has been increased focus on the potential of 
technology to help improve access to mental health services, 
particularly for common mental health problems like anxiety and 
depression (Ebert et al., 2017). There is a growing body of 
literature to support the efficacy and effectiveness of digital 
interventions for depression and anxiety (Firth et al., 2017a; Firth 
et al., 2017b).  
 
Similar to the treatment literature more broadly (McKnight & 
Kashdan, 2009), however, the vast majority of these studies only 
focus on symptom reduction. Although symptom reduction is an 
important treatment outcome, functional impairment, or 
limitations in functioning due to mental health symptoms (Üstün 

& Kennedy, 2009), is another key treatment outcome. In fact, 
research suggests that for patients, improved functioning is as 
important as symptom reduction (Langlieb & Guico-Pabia, 2010; 
Zimmerman et al., 2006). 
 
Although moderately correlated, symptom severity and functional 
impairment do not always respond to intervention the same way. 
Functional impairment is often less responsive to intervention and 
improvements in functional impairment tend to lag behind 
symptom reduction (Hammer-Helmich et al., 2018; McKnight & 
Kashdan, 2009). Additionally, research suggests that functional 
impairment can persist after symptom remission and increase risk 
for relapse (Hardeveld et al., 2010).  
 
This is particularly important given that the functional impairment 
associated with anxiety and depression is associated with high 
individual and societal costs and is a leading cause of disability 
(Woo et al., 2011). Many of these costs are associated with 
hindered functioning at work, including lost productivity, 
absenteeism, and unemployment. For example, worldwide lost 
productivity associated with depression and anxiety alone account 
for an estimated $1 trillion of lost productivity (Health, TLG, 
2020).  
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As such, there has been increased interest among health plans and 
employers in improving access to mental health services and many 
are incorporating self-management digital tools to help expand 
their benefits offerings. There is a need to better understand the 
impact of these tools on work- related impairment. Digital+, a 
guided internet-based Cognitive Behavioral Therapy (iCBT) 
program for anxiety and depression, provides a unique opportunity 
to begin to understand the impact of such tools. 
 
Digital+ is made available to users through health plan and 
employer partners. Digital+ consists of three, cognitive behavioral 
therapy-based programs for depression, generalized, and social 
anxiety. Previous analyses have demonstrated a significant 
association between program module completion and depressive 
and anxiety symptom reduction with large effect sizes (Anton et 
al., 2021; Dryman et al, 2017). A critical next step is to 
understand the impact of Digital+ on work-related impairment. As 
such, this study aimed to examine: 1) the prevalence of work-
related impairment; 2) the magnitude of change in work-related 
impairment over the course of the program; and 3) the association 
between psychological symptom severity and work-related 
impairment.  

Method 
Procedure. AbleTo, Inc., a virtual behavioral health company, 
partners with employers and health plans to make Digital+ 
available to covered members and employees. These individuals 
learn about Digital+ through various marketing campaigns, 
including information provided on an employer’s benefits 
webpage, via posters and flyers in office settings, and through email 
and text campaigns. Interested individuals may access Digital+ via 
the web or a mobile app and are asked to complete a brief survey 
to determine program appropriateness (e.g., safety) and program 
focus (e.g., depression, generalized anxiety, or social anxiety).  
 
Participants. We analyzed previously collected and permanently 
de-identified data from a consecutive cohort of 1,896 adult (>=18 
years) Digital+ users enrolled between January 1, 2020 and June 
30, 2020 Of those, 1,702 (89.8%) had the work-related impairment 
question embedded in their program, and 478 (28.1%) users 
completed at least half of the program modules and were included 
in the final analyses. All study procedures were submitted to the 
Sterling Institutional Review Board (IRB), Atlanta, GA, USA, and 
deemed exempt.  
 
Design. This was retrospective cohort analysis. 

. 
Description of the Program. Digital+ is a web- and mobile-based 
application with personalized coaching for anxiety and depression. 
Users are directed to one of three programs based on their 
presenting problem and identified goals. All programs are based on 
cognitive behavioral principles and include 8 modules that consist 
of psychoeducation, brief activities (<10 min), mood and symptom 
tracking, and 1:1 coaching. Programs include: 1) Depression; 2) 
Generalized Anxiety; and 3) Social Anxiety. 
 

Materials. Participant Characteristics. As part of the standard 
enrollment process, users provided basic demographic information 
(i.e., age and gender). 
 
Baseline Symptom Severity. Participants in the Depression program 
completed the Patient Health Questionnaire-9 (PHQ-9; Kroenke, 
Spitzer, Williams, 2001) during enrollment. The PHQ-9 is a 9-item 
self-report measure designed to evaluate the presence of depressive 
symptoms over the past two weeks. Items are rated on a 0 (Not At 
All) to 3 (Nearly Every Day) scale. Total scores range from 0 to 27 
and cut-off scores for mild, moderate, moderately severe, and 
severe depressive symptoms are 5, 10, 15, and 20 respectively.  
 
Participants in the Generalized Anxiety program completed the 
Generalized Anxiety Disorder-7 (GAD-7; Spritzer et al., 2006) 
during enrollment. The GAD-7 is a 7-item anxiety self-report 
measure. Items are rated on a 0 (Not at All) to 3 (Nearly Every Day) 
scale. Total scores range from 0 to 21 and cut-off scores for mild, 
moderate, and severe anxiety symptoms are 5, 10, and 15 
respectively.  
 
Participants in the Social Anxiety program completed the Social 
Phobia Inventory (SPIN; Connor et al., 2000) during enrollment. 
The SPIN is a 17-item self-report questionnaire that assesses social 
anxiety symptoms over the past week. Items are rated on a 0 (Not 
At All) to 4 (Extremely) scale. Total scores range from 0 to 68 and 
scores 20 and greater are considered clinically significant 
(Chukwujekwu & Olose, 2018; Lauria-Horner, 2016) 
 
Work-Related Impairment. Work-related impairment was assessed 
with a single item adapted from the functional impairment item on 
the PHQ-9. The item asked users to rate: “How much has 
depression [persistent anxiety or stress; or fear of judgement in 
social situations] interfered with your ability to do your work” on 
a 1 (Not At All) to 4 (Extremely) scale. Total scores range from 1 
to 4. 
 
Statistical Analysis. Baseline demographic and clinical 
characteristics were reported as frequencies and percentages for 
categorical variables and means and standard deviations for 
continuous variables. Outcome measures over time were also 
reported as means and standard deviations, as well as frequencies. 
Linear mixed models with a random intercept and slope were 
constructed using restricted maximum likelihood estimation 
procedures in the PROC MIXED function of SAS 9.4 to examine 
the association between Digital+ program completion and change 
in work-related impairment. First, models were estimated 
separately for each program and the covariance structure that 
provided the best model fit was identified. Based on model fit 
indices, the best fitting model was carried forward into the 
covariate models to examine the associations between baseline 
participant characteristics (i.e., baseline symptom severity and 
work-related impairment, age, and gender) and change in work-
related impairment over time. Participants who completed at least 
four modules were included in these analyses. In order to examine 
the association between baseline symptom severity and work-
related impairment, Pearson’s correlation coefficients were 
estimated. Additionally, the correlation between change in 
symptoms and change in work-related impairment were estimated.  
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Results 
Participants 
A total of 1,896 participants enrolled in and initiated use of Digital+ 
between January 1, 2020 and June 30, 2020. Of those 1,702 
(89.8%) had the work-related impairment item embedded in their 
program. Among those 1,702 users, 478 (28.1%) completed at least 
four modules and were retained for the final analyses. Baseline 
characteristics for these users can be found in Table 1. There were 
no significant differences in age, baseline depressive, generalized, 
or social anxiety symptom severity among those who completed 
fewer than four modules and those who completed at least four 
modules. There was, however, a significant difference in gender, 
such that those who did not disclose their gender were less likely to 
complete four or more modules (p=.04).  
 
Prevalence of Work-Related Impairment 
At baseline, 17.2% (n=82/478) of users reported no work-related 
impairment, 57.7% (n=276/478) of users reported some work-
related impairment, 18.4% (n=88/478) of users reported that their 
work was very much impaired, and 6.7% (n=32/478) reported that 
their work was extremely impaired because of their depression or 
anxiety. There were no significant differences in the distribution of 
baseline work-related impairment across the three different 
programs (p=.07). Descriptive statistics for the work-related 
impairment item at baseline, module 4, and module 8 are 
summarized in Table 2 for all users who completed at least half the 
program content. 
 
Change in Work-Related Impairment 
Among the 478 users who completed at least half the program 
content, 204 (42.7%) reported improvements in their work 
impairment, 238 (49.8%) rated the same level of work impairment, 
and 36 (7.5%) individuals reported more severe work impairment 
at their final assessment. On average, there was a 0.4-point 
reduction in impairment between the first and last assessment. Of 
the 120 (25.1%) individuals who reported that their work was very 
much or extremely impaired at baseline, 93 (77.5%) reported 
improved functioning at their final assessment. Among these 
individuals there was an average reduction of 1.0 in impairment 
between the first and last assessment.  
 
Model-implied estimates for work-related impairment by program 
are presented in Figure 1. In the linear mixed model to evaluate 
associations between Depression program completion and 
reductions in work-related impairment among users with exposure 
to at least four modules (n=164), significant fixed effects of module 
completion (F(1, 809)=70.1, p< .0001) and baseline work-related 
impairment (F(1,158)=389.1, p<.0001), but not age (F(1,158)=1.8, 
p=.18), gender (F(2, 158)=0.4, p=.69), or baseline depressive 
symptomatology (F(1, 158)=0.1, p=.74) were observed. There was 
also significant variability around the mean slope (p=.0001) and 
significant residual variance (p<.0001). 
 
Similarly, there were significant fixed effects of Generalized 
Anxiety program completion (F(1, 1,050)=52.7, p<.0001), baseline 
work-related impairment scores (F(1,213)=580.8, p<.0001), and 
baseline generalized anxiety symptoms (F(1,213)=4.1, p=.045), but 
not age (F(1,213)=0.2, p=.64), or gender (F(2, 213)=0.7, p=.51) on 
change in work-related impairment among users who completed at 

least four modules (n=219). There was also significant variability 
around the mean slope (p<.0001) and significant residual variance 
(p< .0001).  
 
In the linear mixed effects model among Social Anxiety program 
users exposed to four or more digital modules (n=95), there were 
significant fixed effects of module completion (F(1, 393)=30.5, 
p<.0001), baseline work-related impairment scores 
(F(1,89)=283.0, p<.0001), and baseline social anxiety 
symptomatology (F(1, 89) =7.4, p=.008) on reductions in work-
related impairment, but not age (F(1,89)=0.5, p=.47) or gender 
(F(2, 89)=1.1, p=.34). There was also significant variability around 
the mean slope (P=.009) and there remained significant residual 
variance (p<.0001).  
 
Work-related Impairment and Baseline Symptom Severity 
Among the 164 users in the Depression program, there was a large 
correlation between baseline depressive symptoms and work-
related impairment (r=0.5, p<.0001). In the Generalized Anxiety 
Program (n=219), there was a moderate correlation between 
baseline symptom severity and work-related impairment (r=0.4, 
p<.001). Similarly, among the 95 users in the Social Anxiety 
program, there was a moderate correlation between baseline social 
anxiety symptoms and work-related impairment (r=0.2, p=.02). See 
Table 3 for a summary of these results and Figure 2 depicts the 
association between baseline psychological symptom severity and 
work-related impairment. 
 
Additionally, we examined the correlation between change in 
psychological symptom severity and change in work-related 
reduction among users who completed at least half the program 
content. There was a moderate correlation between change in 
depressive symptoms and change in work-related impairment 
(r=0.2, p=.001), as well as between changes in generalized anxiety 
symptoms and work-related impairment (r=0.3, p<.0001). There, 
however, was not a significant correlation between changes in 
social anxiety symptoms and change in work-related impairment 
(r=0.1, p=.26).  
 
Figure 1. Estimated mean work-related impairment by modules 
completed for users who completed at least four modules.  
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Figure 2. Associations between mean baseline psychological 
symptom severity total scores and work-related impairment total 
scores.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Baseline sample characteristics among users who 
completed at least four modules (N=478). 

Variables  
Depression 

(n=164) 
Generalized 

Anxiety (n=219) 
Social 

Anxiety 
(n=95) 

Age (years)  
M (SD)  

38.2 
(12.7) 37.2 (12.9) 40.6 (12.7) 34.5 (11.3) 

Gender n (%)     
Female  306 (64.0) 109 (66.5) 142 (64.8) 55 (57.9) 
Male 131 (27.4) 43 (26.2) 63 (28.8) 25 (26.3) 
Non-binary 5 (1.1) 3 (1.8) 0 (0.0) 2 (2.1) 
Not Disclosed 36 (7.5) 9 (5.5) 14 (6.4) 13 (13.7) 
Source     
Employer 327 (68.4) 118 (72.0) 137 (62.6) 72 (75.8) 
Health Plan 151 (31.6) 46 (28.0) 82 (34.4) 23 (24.2) 
Program     
Depression 164 (34.3) -- -- -- 
Generalized 
Anxiety 219 (45.8) -- -- -- 
Social Anxiety 95 (19.9) -- -- -- 
 
Table 2. Distribution of work-related impairment by modules 
(N=478). 

Outcome Baseline Module 4 Module 8 
Overall N=478* n=472** n=226 
Work-Related Impairment 
(mean, SD) 

2.1 (0.8) 1.9 (0.7) 1.7 (0.7) 

(1) Not At All (n, %) 82 (17.2) 
143 
(30.3) 

107 
(43.5) 

(2) Somewhat (n, %) 
276 
(57.7) 

271 
(57.4) 

115 
(46.8) 

(3) Very Much (n, %) 88 (18.4) 43 (9.1) 17 (6.9) 
(4) Extremely (n, %) 32 (6.7) 15 (3.2) 7 (2.9) 
Depression n=164 n=163 n=95 
Work-Related Impairment 
(mean, SD) 

2.2 (0.8) 1.9 (0.7) 1.7 (0.9) 
(1) Not At All (n, %) 26 (15.9) 42 (25.8) 44 (46.3) 
(2) Somewhat (n, %) 92 (56.1) 95 (58.3) 38 (40.0) 
(3) Very Much (n, %) 32 (20.1) 20 (12.3) 7 (7.4) 
(4) Extremely (n, %) 13 (7.9) 6 (3.7) 6 (6.3) 
Generalized Anxiety n=219 n=215 n=112 
Work-Related Impairment 
(mean, SD) 

2.1 (0.7) 1.7 (0.6) 1.7 (0.7) 
(1) Not At All (n, %) 45 (20.6) 76 (35.4) 45 (40.2) 
(2) Somewhat (n, %) 

126 
(57.5) 

121 
(56.3) 

57 (50.9) 
(3) Very Much (n, %) 38 (17.4) 15 (7.0) 9 (8.0) 
(4) Extremely (n, %) 10 (4.6) 3 (1.4) 1 (0.9) 
Social Anxiety n=95 n=94 n=39  
Work-Related Impairment 
(mean, SD) 

2.3 (0.8) 1.9 (0.8) 1.6 (0.6) 
(1) Not At All (n, %) 11 (11.6) 25 (26.6) 18 (46.2) 
(2) Somewhat (n, %) 58 (61.1) 55 (58.5) 20 (51.3) 
(3) Very Much (n, %) 17 (17.9) 8 (8.5) 1 (2.6) 
(4) Extremely (n, %) 9 (9.5) 6 (6.4) 0 (0.0) 

Note. *Baseline scores represent responses provided at Modules 1 unless 
missing then the first available assessment was used. N=87 (18.2%) had 
data at Module 1. N=391 (81.8%) had data at Module 2. **N=6 (1.2%) were 
work-related impairment data missing data at Module 4 
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Table 3. Means, standard deviation, and Pearson correlation for 
work-related impairment and baseline psychological symptom 
severity. 

Variable Mean SD Work-Related 
Impairment 

1. Work-Related 
Impairment 

2.1 0.8 -- 
2. PHQ-9 12.0 5.1 0.5** 
3. GAD-7 11.7 5.3 0.4** 
4. SPIN 31.4 13.8 0.2* 

Note. PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized 
Anxiety Disorder-7; SPIN: Social Phobia Inventory. 
*p<.05 **p<.01 
 
Discussion 
This study adds to the literature on digital interventions at reducing 
symptoms of depression and anxiety by examining the change in 
user-reported work-related impairment among users of a guided 
digital intervention. At the beginning of the program, work-related 
impairment was prevalent with more than a quarter of users 
endorsing that their work was very much or extremely impaired by 
their depression or anxiety symptoms. There were significant 
improvements in work-related impairment among participants in 
all three Digital+ programs, with 43% of users endorsing a lower 
level of impairment at their final assessment relative to their first 
assessment and 78% of the users reporting the most severe baseline 
impairment endorsing improved functioning at their final 
assessment. Additionally, across all three programs there was a 
significant association between module completion and improved 
work-related functioning, controlling for both baseline symptom 
severity and work-related impairment, as well as age and gender. 
Higher baseline work-related impairment was associated with a 
slower reduction in impairment overtime. In the Generalized and 
Social Anxiety programs, but not the Depression program, higher 
baseline symptom severity was also associated with a slower 
reduction in work-related impairment. There was a moderate 
correlation between baseline symptom severity and work-related 
impairment across all three programs. Similarly, there was a 
moderate relationship between change in depressive and 
generalized anxiety symptoms and changes in work-related 
impairment, but not changes in social anxiety symptoms.  
 
The rate of work-related impairment among this cohort of Digital+ 
users was lower than that seen among those experiencing 
depression and anxiety more broadly. For example, 63.8% of 
United States adults who have a major depression episode 
experience severe impairment, including work-related impairment 
(NIMH, 2019). This might suggest that users who are self-selecting 
into digital interventions experience lower levels of impairment 
than those who self-select into more intensive interventions, such 
as more traditional one-on-one treatment.  
 
Relatedly, although users with higher baseline work-related 
impairment also benefited from Digital+ programs, they 
experienced a slower reduction in impairment relative to those with 
lower baseline impairment. There is increased interest in 
identifying individuals who are most likely to benefit from these 
tools, in order to help direct individuals to appropriate 
care.  Randomized trial research consistently demonstrates that 
those who are experiencing higher levels of symptomatology are 

less likely to adequately engage in and benefit from digital 
interventions (Arean et al., 2016; Firth et al., 2017a). Similarly, in 
the broader treatment literature higher functional impairment is 
associated with lower treatment response (Delgadillo, Moreea, & 
Lutz, 2016). It is possible that those experiencing higher levels of 
work-related impairment may be better served by a higher level of 
care. As such, it may be important for digital tools to assess 
functional impairment in order to direct individuals to appropriate 
care.  
 
Finally, consistent with the broader literature (McKnight & 
Kashdan, 2009; McKnight et al., 2016), this study demonstrated 
that although baseline symptom severity and work-related 
impairment were moderately associated, the relationship between 
module completion and changes in functional impairment were 
independent of baseline symptom reduction. Additionally, the 
changes in work-related impairment and symptom change were 
only modestly correlated, and for the Social Anxiety program not 
correlated. Therefore, the inclusion of both measures of functional 
impairment and symptom scores may not only provide the most 
thorough and useful clinical information, but also more adequately 
assess treatment response in the context of digital interventions.  
 
Limitations and Future Directions 
The results of this study must be interpreted considering its 
limitations.  First, the lack of a control group means that we were 
unable to account for natural changes in work-related impairment 
or the effect of missing data. The real-world context of this study, 
however, is seen as a primary strength. Second, analyses focused 
on only a subset of users who completed at least half the program 
content. This approach, however, may have overestimated the 
impact of Digital+ on work-related impairment for users who 
completed fewer than four modules. This limitation was mitigated 
to some extent by a relatively conservative analytic approach that 
included those who did not complete all program content. Third, 
work-related impairment was measured using a single item, in 
order to enhance usability and reduce user burden. Other well-
validated measures of functional impairment, including work-
related impairment exist, and may offer a more comprehensive 
assessment of impairment. Relatedly, we did not collect 
information on current employment status. This information could 
help further contextualize user’s ratings of work-related 
impairment. Additionally, although individuals’ perceptions of 
impairment are critical to their lived experience and overall 
functioning, more objective assessments of functioning at work, 
including absenteeism and presenteeism may add additional 
pertinent information. Future research should include these 
measures to assess not only the association between user-reported 
impairment and these more objective metrics, but also the impact 
of these interventions on work productivity. Finally, future research 
should examine the enduring impact of digital interventions on 
functioning at work beyond the intervention period.  
 
Conclusions 
Work-related impairment was prevalent among users, and there 
were significant improvements in function at work over the course 
of a guided digital intervention for depression and anxiety. Given 
the high societal and individual burden associated with depression 
and anxiety, it is critical to evaluate the impact of digital 
interventions on functioning, particularly at work. Digital 
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interventions for depression and anxiety, like Digital+, have 
potential to improve work-related impairment. Assessing 
impairment in combination with symptom severity throughout the 
program may add important clinical information allowing for a 
more thorough evaluation of the effectiveness of these tools. 
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