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Abstract  A four lesson diabetes curriculum and two 
discussion sessions, focusing on diabetes self-management 
(diet, medication, physical activity) were delivered via two 
educational modalities: 1) Traditional Face-to-Face (FTF) 
Classes and 2) Virtual Diabetes Education (VDE) Classes 
administered in the Second Life® virtual world. The purpose 
of the study was to 1) describe the psychosocial outcomes in 
young adults with type 1 and type 2 diabetes and 2) 
determine whether two types of educational modalities (FTF 
or VDE) impacted the psychosocial outcomes of young 
adults with diabetes. A convenience sample of young adults 
with diabetes (N=81), 18 to 28 years-old, completed pre and 
post psychosocial surveys that measured levels of depression, 
self-efficacy, and social support. Multivariate and univariate 
analyses of variance identified differences in psychosocial 
outcomes. Overall, 29.9% of young adult participants 
reported depressive symptoms at the beginning of the study, 
and those with type 2 diabetes had higher rates of depressive 
symptoms (44.4%) than participants with type 1 diabetes 
(26.6%). Individuals with type 1 diabetes had a higher level 
of self-efficacy (p=.000) and more social support (p=.03) 
than their peers with type 2 diabetes. No statistically 
significant differences were apparent among type 1 and type 
2 diabetes groups at post study measures. Face-to-Face 
participants had significantly greater (p=.02) gains in levels 
of diabetes self-efficacy. Participants in the FTF condition 
improved mean diabetes self-efficacy scores and participants 
in the VDE condition decreased mean diabetes self-efficacy 
scores. Session attendance was higher in the FTF condition 
(x=3.72, SD=2.23) than among participants assigned to the 
VDE condition (x=1.79, SD=1.82). Education and support 
programs should address differences in psychosocial 
outcomes based on both diabetes type and educational 
modality. 
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1. Introduction 
According to the 2011 National Diabetes Fact Sheet, a 

total of 25.8 million children and adults in the United States 
have diabetes [1], and 23% of adolescents have prediabetes 
or diabetes [2]. Individuals with diabetes often struggle with 
managing blood glucose levels, balancing food intake, 
engaging in physical activity, and dealing with the 
psychological stress of living with the chronic condition [3]. 
Young adults have additional challenges to manage the 
disease because they also are seeking to assert their 
independence while dealing with issues such as finances, 
establishing relationships, exploring career options, and 
transitioning their healthcare from pediatric care to adult care 
[4]. These challenges make it difficult for young adults to 
find the proper support they need to manage their condition 
[5]. 

Whether diagnosed with type 1 or type 2 diabetes, young 
adults with diabetes must address the emotional demands of 
living with a chronic illness [6]. Three psychosocial 
variables— depression, self-efficacy, and social support— 
affect their ability to manage their diabetes care. 
Psychological distress in young adults with type 1 diabetes is 
prevalent, including depression, and emotional or behavior 
problems [7]. Males with type 2 diabetes typically exhibit 
higher rates of depressive symptoms than males with type 1 
diabetes [8] and individuals with diabetes and comorbid 
depression are more likely to experience hyperglycemia and 
increased risk for complications [9]. Diabetes related distress 
has a strong effect on diabetes quality of life and general 
well-being [10]. 

The frequency of diabetes-related distress can be 
influenced by an individual’s self-efficacy, or perception of 
his or her ability to succeed in a particular situation as well as 
overcome the difficulties inherent in that situation [11]. An 
individual’s self-efficacy plays a role in how goals, tasks, 
and challenges are approached. In addition to self-efficacy, 
social support can mediate distress [12] and play a role in 
adherence to diabetes self-management [4]. 
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Psychosocial variables constitute an important part of the 
experience of living with diabetes and can impact adherence 
to diabetes management, levels of glycemic control, 
occurrence of complications, and quality of life [13]. The 
demands of managing diabetes [14] combined with the 
challenges inherent in transitioning to adulthood [4] prompt 
the need for diabetes education programs specific to the 
young adult population.  

A variety of educational models exist, but new trends 
toward virtual technology education programs are beginning 
to occur. Professionals in both the fields of diabetes and 
technology recommend using virtual worlds for diabetes 
management training [15], for weight loss [16], and to 
encourage people to make healthier food choices[15]. The 
Second Life® virtual world is the largest virtual landscape 
[17] and may be an effective means of conducting medical 
education [18]. The Second Life® world provides an 
opportunity for participants to interact with each other and 
diabetes educators using avatars. As online and virtual 
education modalities increase in prevalence, educators need 
to better understand their efficacy [19] and impact on young 
adults with diabetes. 

Limited evidence is available regarding how to address 
psychosocial issues related to diabetes management in young 
adults, and research is especially sparse concerning young 
adults with type 2 diabetes [20]. Additionally, there is lack of 
research regarding educational modalities for young adults 
with diabetes [20], particularly virtual diabetes education 
modalities [21]. Therefore, the purpose of the study was 1) to 
describe the psychosocial outcomes in young adults with 
type 1 and type 2 diabetes and 2) to determine whether two 
types of educational modalities (FTF or VDE) impacted the 
psychosocial outcomes of young adults with diabetes. 
Psychosocial outcomes considered include level of 
depression, self-efficacy and social support. 

2. Materials and Methods 

2.1. Participants 

Young adults (N=97) were recruited from diabetes 
education centers located in two states, Idaho and 
Washington, from January 2011 to August 2011. Eligibility 
criteria included being 18 to 28 years-old and being 
diagnosed with type 1 or type 2 diabetes. 

2.2. Study Design 

Participants provided informed consent and were 
compensated for their participation. Participants were 
assigned to either the FTF condition or the VDE condition 
based on preference, distance from the education site, and 
computer experience. Prior to assignment, participants were 
paired based on initial HbA1c levels, gender, and computer 
experience. Subjects who lacked appropriate computer 
hardware or virtual media experience were assigned to the 

FTF condition and the paired partner was assigned to the 
VDE condition. Partners that exhibited equal computer 
aptitude and equipment were assigned to their condition via a 
virtual coin toss. Reassignments were not made and the final 
condition assignment pre-study was 52 participants in the 
FTF condition, and 45 participants in the VDE condition. 
Attrition was defined as drop-out from one or more 
measurement sessions. A group of 30 participants chose to 
abstain from the free educational sessions. This resulted in a 
de facto, no-intervention control group. Accounting for the 
Control condition and the decision of 16 individuals to drop 
out, the final condition assignment was 35 in FTF, 24 in 
VDE, and 22 in the Control group. Responses to 
questionnaires on diabetes related self-efficacy, depressive 
symptoms, and perceived social support were collected at 
pre and post study. Open-ended questions were also asked 
regarding course content and recommendations. 

2.3. Six Session Diabetes Program 

Participants were encouraged to participate in four 
diabetes-related classes and two discussion sessions at no 
cost. The curriculum was delivered over six months and 
feedback regarding the two different educational modalities 
was gathered post-study. The sessions were delivered via a 
FTF setting or a VDE setting created in the Second Life® 
virtual world. The study session curriculum was developed 
using information from focus groups [22]. The following 
topics were included: 1) diabetes types, the physiology of 
diabetes, medication, and testing blood glucose; 2) managing 
hyper- and hypoglycemia, the effects of alcohol and 
recreational drugs on blood glucose, and eating out; 3) 
exercise, new technologies, cooking, and weight 
management; 4) dietary supplements, summer BBQs, 
journaling, sick day guidelines, birth control, and pregnancy; 
5) group discussion one on food and exercise; 6) group 
discussion two on emotional ups and downs of life with 
diabetes. 

2.4. Psychosocial Measures 

Three validated surveys were used to collect psychosocial 
data. The Center for Epidemiologic Studies Depression 
(CES-D) Scale measured the level of depressive symptoms 
among participants. The Diabetes Self-Efficacy Scale was 
used to measure level of self-efficacy related to diabetes. The 
Social Provisions Scale measured level of social support 
participants received. 

2.4.1. Center for Epidemiologic Studies Depression (CES-D) 
Scale 

The CES-D is a 20 question survey that determines level 
of depressive symptoms (e.g. depressed mood, feelings of 
worthlessness, feelings of hopelessness, loss of appetite, 
poor concentration, and sleep disturbance). The CES-D score 
can range from 0 to 60, with higher scores indicating more 
severe depressive symptoms [23]. Elevated depressive 
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symptoms were defined by a CES-D score of 16 or higher, 
consistent with mild to moderate depression or dysthymia 
[9]. 

2.4.2. Diabetes Self-Efficacy Scale 
The Diabetes Self-Efficacy Scale is an eight question 

survey developed by the Stanford Patient Education 
Research Center [24]. Participants were asked to rate each 
item on a scale from 1 to 10 based on their level of 
confidence to complete diabetes related self-management 
tasks. The scores were reported as a mean response, with 
higher scores indicating higher self-efficacy [25]. 

2.4.3. Social Provisions Scale 

The Social Provisions Scale is a 24 question survey that 
measures participants’ need and perceived social support. 
The scale examines the extent to which an individual’s 
social relationships provide different elements of social 
support [26]. Mean scores at or below 2.5 indicate that the 
participant did not agree that they had social support [27]. 

2.5. Statistical Analyses 

The reliability of the psychosocial scales at pre and post 
study was tested using Cronbach’s α, with acceptability 
indicated by a score of .70 or higher [28]. At pre-study 
measurements the CES-D, Diabetes Self-Efficacy, and 
Social Provisions scales all had acceptable reliability. 
Results for post-study Diabetes Self-Efficacy should be 
interpreted with caution, as the reliability of .68 may indicate 
questionable reliability [28]. 

The data was tested for normality and differences between 
psychosocial responses based on education setting (FTF, 
VDE, or Control), diabetes type, and gender were analyzed 
using a multivariate analysis of variance (MANOVA). The 
Hotellings Trace statistic was used to determine level of 
significance. Univariate (ANOVA) tests were used to 
analyze any subsequent differences among means. 
Differences in mean responses from pre to post study were 
calculated by subtracting the pre-study responses from the 
post-study responses. Responses to the three psychosocial 
scales constituted the dependent variables while education 
modality, diabetes type, and gender were treated as 
independent factors in the MANOVA. All tests were 
two-tailed and used a significance level of p<.05. All 
analysis were conducted using SPSS version 20.0 [29]. 

3. Results 

3.1. Demographic Characteristics 

Of the original 97 participants, 81 individuals provided 
pre and post psychosocial measurements. A greater number 
of women participated in the study than men and the majority 
of participants had type 1 diabetes (versus type 2 see Table 1.) 

Participants with type 2 diabetes had a significantly lower 
[F(1,79)=19.68, MSE=29.21, p=.000] mean duration of 
diabetes, approximately five years, than those with type 1 
diabetes, approximately 12 years. 

3.2. Psychosocial Outcomes 

At pre-study, 29.9% (n=29) of all participants were 
categorized as depressed (≥16 on the CES-D). At 
pre-study,26.6% (n=21) of individuals with type 1 diabetes 
reported depressive symptoms (≥16 on the CES-D) and 
44.4% (n=8) of individuals with type 2 reported depressive 
symptoms (≥16 on the CES-D). There was no significant 
change in rates of depressive symptoms by post study. 

Table 1.  Participants Gender, Age, and Diabetes Duration by Diabetes 
Type 

Characteristic Type 1 Type 2 Total 

Gender n (%) n (%) n (%) 

Male 26 (32.1) 5 (6.2) 31 (38.3) 

Female 39 (48.1) 11 (13.6) 50 (61.7) 

Total 65 (80.2) 16 (19.8) 81 (100) 

 M±SE M±SE M±SE 

Age (years) 23.4±0.35 25.3±0.82 23.8±0.34 

Diabetes Duration 
(years)  11.8±0.71* 5.1±0.88* 10.5±0.67 

*Significant difference in mean diabetes duration (p=.000) by diabetes type 

Participants with type 1 diabetes reported significantly 
different psychosocial outcomes than participants with type 
2 diabetes [Hotellings Trace=0.19, F(3, 77)=4.87, p=.004]. 

No significant differences in psychosocial measures 
among groups based on gender, diabetes type, or education 
setting were identified at post-study.  

Pre-study results in Table 2 show that individuals with 
type 1 diabetes reported significantly higher levels of 
Diabetes Self-Efficacy [F(1, 79)=14.13, MSE=2.05, p=.000] 
and Social Provisions [F(1, 79)=4.92, MSE=0.12, p=.03] 
than individuals with type 2 diabetes. There was no 
significant difference in CES-D scores between the two 
groups. 

Post-study results in Table 2 report no significant 
difference between type 1 and type 2 participants in 
Diabetes Self-Efficacy, Social Provisions, and CES-D 
scores. The results in Table 3 show that type 2 participants 
increased their Diabetes Self-Efficacy and Social Provisions 
and decreased their level of depression, as evidenced by the 
drop in CES-D scores. 

Individuals with type 1 diabetes reported higher 
pre-study Diabetes Self-Efficacy scores than individuals 
with type 2 diabetes. The mean Social Provisions Score was 
also higher for individuals with type 1 diabetes than for 
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individuals with type 2 diabetes. Mean CES-D scores for 
type 2 participants were higher than mean CES-D scores for 
type 1 participants, indicating higher rates of depression in 
participants with type 2 diabetes. 

At post-study, participants with type 1 diabetes continued 
to have higher Diabetes Self-Efficacy scores than 
participants with type 2 diabetes and higher Social 
Provisions scores. Participants with type 1 diabetes reported 
lower mean CES-D scores than participants with type 2 
diabetes at post-study. 

As indicated in Table 3, mean Diabetes Self-Efficacy 
scores had a greater increase for participants with type 2 
diabetes than participants with type 1 diabetes. 
Improvements in Social Provisions scores were greater for 
participants with type 2 diabetes than for participants with 
type 1 diabetes. Mean CES-D scores decreased more for 
participants with type 2 diabetes than for participants with 
type 1 diabetes. 

3.3. Diabetes Education Modality and Curriculum 

Changes in psychosocial outcomes over the course of the 

study were analyzed using a reduced model MANOVA 
with education setting as a factor. The reduced model 
demonstrated a possible difference in psychosocial changes 
over the course of the study among groups based on 
education setting [Hotellings Trace=0.16, F(6, 150)=2.05, 
p=.06]. A univariate analysis of variance (ANOVA) model 
showed changes in Diabetes Self-Efficacy from pre to post 
scores were significantly different [F(2, 78)=3.92, 
MSE=1.83, p=.02] among groups based on education 
setting. 

Participants assigned to the FTF condition attended 
significantly more [F(1, 79)=17.96, MSE=4.18, p=.000] 
sessions on average [x=3.72, SE=0.34] than participants 
assigned to the VDE condition [x=1.79, SE=0.29]. This 
equates to an attendance rate of approximately 60% in the 
FTF condition and 30% in the VDE condition. By the end 
of the study, 66.7% (n=52) of participants stated they would 
choose the FTF educational setting over VDE format if they 
participated again. Barriers to attendance included computer 
difficulties, dislike of the virtual condition, and schedule 
conflicts with work and school..

Table 2.  Pre and Post-Study Psychosocial Outcomes by Diabetes Type 

 Type 1 
(n=65) 

Type 2 
(n=16) 

Total 
(n=81) 

Psychosocial Scale M±SE 95% CI M±SE 95% CI M±SE 95% CI 

Diabetes  
Self-Efficacy 

Pre 7.92±0.16** [7.59, 8.24] 6.41±0.47** [5.41, 7.42] 7.62±0.17 [7.28, 7.96] 

Post 7.98±0.13 [7.72, 8.24] 7.38±0.26 [6.86, 7.90] 7.86±0.12 [7.62, 8.10] 

Social 
Provisions 

Pre 3.59±0.04* [3.52, 3.67] 3.38±0.12* [3.11, 3.65] 3.55±0.04 [3.47, 3.63] 

Post 3.64±0.04 [3.56, 3.72] 3.51±0.09 [3.33, 3.69] 3.61±0.03 [3.55, 3.67] 

CES-D 
Pre 12.03±1.23 [9.58, 14.49] 15.94±2.58 [10.46, 21.43] 12.80±1.12 [10.58, 15.02] 

Post 11.85±1.36 [9.13, 14.57] 15.06±2.64 [9.78, 20.34] 12.48±1.21 [10.06, 14.90] 

*Statistically significant (p ≤ .05) difference between type 1 and type 2 diabetes mean Social Provision scores 
**Statistically significant (p ≤ .001) difference between type 1 and type 2 mean Diabetes Self-Efficacy scores 
†Self-Efficacy range from 0 (very low self-efficacy) to 10 (very high self-efficacy). 
††A score of ≤ 2.5 indicates that respondents feel like they are lacking social support 

Table 3.  Differences between Pre and Post Psychosocial Outcomes by Diabetes Type 

 Type 1 
(n=65) 

Type 2 
(n=16) 

Total 
(n=81) 

Psychosocial 
Scale M±SE 95% CI M±SE 95% CI M±SE 95% CI 

Diabetes  
Self-Efficacy 0.06±0.16 [-0.26, 0.37] 0.97±0.42 [0.07, 1.87] 0.24±0.16 [-0.07, -0.55] 

Social 
Provisions 0.05±0.03 [-0.02, 0.11] 0.13±0.08 [-0.05, 0.31] 0.06±0.03 [0.00, 0.12] 

CES-D -0.19±1.41 [-3.00, 2.63] -0.88±1.91 [-4.94, 3.19] -0.32±1.19 [-2.68, 2.04] 
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Table 4.  Mean Responses to Pre and Post Measures of Psychosocial Health Based on Education Setting 

 Pre  Post  Post-Pre Difference 

 M±SE CI M±SE CI M±SE CI 

DiabetesSelf-Efficacy  
FTF  

(n=35) 7.44 ± 0.29 [6.85, 8.04] 8.04 ± 0.17 [7.71, 8.38] 0.60 ± 0.30* [-.01, 1.21] 

VDE  
(n=24) 7.99 ± 0.26  [7.45, 8.53] 7.60 ± 0.22 [7.14, 8.06] -0.39 ±0.19* [-.78, 0.00] 

Control  
(n=22) 7.50 ±0.32 [6.84, 8.16] 7.85 ± 0.26 [7.31, 8.39] 0.35 ± 0.19* [-.06, .75] 

Total  
(n=81) 7.62 ± 0.17 [7.28, 7.96] 7.86 ± 0.12 [7.62, 8.10] 0.24 ± 0.16 [-.07, .55] 

Social Provisions 
FTF  

(n=35) 3.50 ± 0.05 [3.40, 3.60] 3.59 ± 0.05 [3.49, 3.68] .09 ± 0.04 [0.00, .17] 

VDE  
(n=24) 3.56 ± 0.07 [3.41, 3.71] 3.61 ± 0.07 [3.47, 3.75] .05 ± 0.05 [-.05, .14] 

Control  
(n=22) 3.62 ± 0.09 [3.43, 3.81] 3.66 ± 0.07 [3.52, 3.81] .05 ± 0.08 [-.11, .20] 

Total  
(n=81) 3.55 ± .04 [3.47, 3.63] 3.61 ± .03 [3.55, 3.68] .06 ± .03 [0.00, .12] 

CES-D 
FTF  

(n=35) 13.89 ± 1.93 [9.96, 17.81] 11.49 ± 1.72 [7.98, 14.99] -2.40 ± 2.00 [-6.47, 1.66] 

VDE  
(n=24) 12.88 ± 1.94 [8.85, 16.90] 12.38 ± 1.98 [8.28, 16.47] -.50 ± 1.38 [-3.35, 2.35] 

Control  
(n=22) 11.00 ± 1.76 [7.34, 14.66] 14.18 ± 2.85 [8.26, 20.11] 3.18 ± 2.50 [-2.02, 8.39] 

Total  
(n=81) 12.80 ± 1.12 [10.58,15.02] 12.48 ± 1.21 [10.07,14.90] -.32 ± 1.19 [-2.68, 2.04] 

* Difference (p = .06) between mean Diabetes Self-Efficacy scores based on education setting 

Table 4 shows that, compared to the VDE group, 
participants in the FTF group had a greater increase in 
Diabetes Self-Efficacy and decrease in CES-D scores. For 
both groups, the Social Provisions scores remained virtually 
unchanged. 

Participants assigned to the FTF condition reported the 
greatest gain in Diabetes Self-Efficacy, from a mean score 
of 7.44 to 8.04, while individuals in the VDE condition 
decreased slightly in Diabetes Self-Efficacy, from a mean 
score of 7.99 to 7.60, and Control scores increased slightly, 
from 7.50 to 7.85 (Table 4). Mean pre-study Social 
Provisions scores were similar in the FTF, VDE, and 
Control groups and post-study scores stayed the same. 
Though not statistically different among groups, CES-D 
scores decreased for FTF participants from 13.89 to 11.49 
and for the VDE group from 12.88 to 12.38 (Table 4). 
Means CES-D scores for the Control group increased from 
11.00 to 14.18 (Table 4). 

Almost one-third of FTF participants (31.4%) listed 
discussion two: “Emotional Ups and Downs of Life with 
Diabetes” as the topic they would most like to see covered 
in an advanced follow-up class. Only 4.3% of the VDE 
participants desired a follow-up on emotions and coping. 
When asked to evaluate the two discussion sessions, 
participants in both the FTF and VDE conditions stated that 
being able to share experiences and talk with their peers 
was beneficial. Face-to-Face participant recommendations 

for improving the classes included more interaction with 
peers and the desire for longer class times. Virtual 
participant responses focused more on improving the 
technical aspect of the VDE classes, but also included 
comments on feeling more motivated after “talking about 
everything” and feeling less alone. 

4. Discussion 
The present study provided information regarding 1) 

psychosocial outcomes in the young adult population with 
diabetes and 2) the impact of education setting on 
psychosocial outcomes.  While previous research has 
discussed the psychosocial issues of young adults with type 
1 diabetes [7,20,30] the current study provided information 
regarding the experience of young adults with both type 1 
and type 2 diabetes. In particular, young adults with type 2 
diabetes have lower levels of diabetes self-efficacy and less 
social support than their peers with type 1 diabetes. 

Study participants indicated a desire for more social 
support from peers, which can have a positive impact on 
self-care behaviors [4], improve quality of life, and increase 
self-efficacy [31]. 

The current study provided new information regarding 
rates of depression in young adults with diabetes. Previous 
research demonstrates that the prevalence of depression in 
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adults with diabetes ranges from 21.3% to 31.1%. Though 
some researchers have presented information regarding 
rates of depression in adults with diabetes [32], young 
adults aged 18 to 28 were not included. A greater amount of 
research has demonstrated the rate of depression in type 1 
diabetes than type 2 diabetes. The SEARCH for Diabetes in 
Youth study reported rates of depression for youth aged 10 
to 18, but did not report on rates of depression in young 
adults [8]. Thirty-five percent of young adults with type 1 
diabetes had depressive symptoms (≥16 on the CES-D) [7], 
and the current study demonstrated that 26.6% of young 
adults with type 1 diabetes had depressive symptoms. Study 
participants with type 2 diabetes demonstrated higher rates 
of depression (44.4%) than peers with type 1 diabetes, 
which is consistent with comparisons of depression rates in 
adolescents with diabetes [8]. The prevalence of depression 
did not change significantly over the course of the study and 
advanced sessions on emotional coping were requested by 
FTF participants. 

The pre-study mean Diabetes Self-Efficacy score was 
high in the present study, and the mean Diabetes 
Self-Efficacy score for young adults with type 2 diabetes 
(x=6.41) was comparable to that found in other studies [33]. 
Diabetes Self-Efficacy scores differed for individuals with 
type 1 and type 2 diabetes pre-study. 

When considering the educational modality, participants 
in the FTF condition had greater improvements in Diabetes 
Self-Efficacy and attended more classes. Additionally, at 
the end of the study, participants were more likely to prefer 
the FTF educational settings. Challenges associated with 
implementing a virtual technology modality have been 
identified, such as ease of use and computer literacy[19,34]. 
Feedback from participants indicates that improvements 
will need to be made in VDE technologies and 
implementation before it is acceptable to young adults. 

Though there is the potential for virtual technologies to 
address psychosocial concerns [35] and foster desirable 
health behaviors [19], it was not demonstrated in this study. 
Further research is needed as study duration was short and 
attendance was low. However, virtual worlds provide the 
opportunity to reach individuals who cannot attend class 
due to geographical distances and may appeal to young 
adults who are accustomed to engaging with virtual settings 
in gaming scenarios. To our knowledge there is no prior 
research regarding diabetes education conducted in a virtual 
format, therefore this study serves as a preliminary 
exploration of virtual technology modalities. Further 
research is needed to continue examining the efficacy of 
virtual reality as a diabetes education setting.  

A small number of participants and poor attendance of 
educational sessions were limitations to this study. Level of 
attendance could have influenced the psychosocial 
measures as lack of attendance resulted in fewer 
opportunities for activities, discussion, and networking to 
improve upon the measured psychosocial skills. Lack of 
attendance among young adults has previously been cited as 
a concern for diabetes education programs [36]. Additional 

limitations included a small number of participants with 
type 2 diabetes (n=16) and a self-selected control group 
(n=22). The small number of participants in the VDE 
condition (n=24) may have limited the ability to detect 
differences between educational settings. Therefore, it is 
recommended that additional research be conducted on 
educational programs that incorporate psychosocial 
interventions and support. 

5. Conclusion 
The current study provides information regarding the 

psychosocial experience of managing diabetes in young 
adulthood and addresses the lack of information regarding 
virtual modalities and psychosocial outcomes. This study 
shows that levels of self-efficacy and social support differ 
by diabetes type and that individuals with type 2 diabetes 
have a higher rate of depression than individuals with type 1 
diabetes. 

Participants in the VDE condition had decreased levels of 
Diabetes Self-Efficacy, while participants in the FTF group 
saw an improvement in Diabetes Self-Efficacy. Levels of 
social support and depression remained unchanged, 
regardless of education setting. Attendance was higher 
among participants in the FTF condition than in the VDE 
group. Participants listed computer difficulties, dislike of 
the virtual condition, and schedule conflicts with work and 
school as barriers to attendance in the VDE condition. As 
this is one of the few studies conducted on the use of virtual 
education for diabetes [19], the discovery of outcomes and 
barriers to participation can be used to guide future studies. 
As shown in this study, virtual modalities do not address 
psychosocial needs in young adults with diabetes. 
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