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Original Article

Text messaging is the primary mode of communication 
among adolescents and young adults. According to recent 
survey data, the majority of teenagers (78%) have a cell 
phone, with almost half of those (47%) owning a smart-
phone.1 Adolescents “out-text” any other age group, with an 
average of 3364 texts per month, followed by young adults in 
the amount of texts sent per month.2 There is an enormous 
opportunity in health education, prevention, and intervention 
research to capitalize on this activity and to assess the feasi-
bility and benefits of mobile health (mHealth) programs 
among adolescents.3,4

Adolescents and young adults with diabetes represent an 
important group for mHealth initiatives. Diabetes self-care 
behaviors are aimed at normalizing blood glucose levels in 
efforts to prevent the development of both acute and chronic 
complications. However, despite the need to optimize blood 
glucose levels to preserve health, and with many new treat-
ment technologies that assist in this, many adolescents and 
young adults fail to achieve the recommended glycemic out-
comes.5-7 Furthermore, overweight and obesity are particular 
challenges for adolescents and young adults in general and 
for those with diabetes, both type 1 and type 2.8,9

Diabetes management is particularly difficult during ado-
lescence and emerging adulthood due to many reasons, 
including the effect of puberty during adolescence on glyce-
mic control,10 and many behavioral and psychological fac-
tors that contribute to deterioration of blood glucose 
levels.11,12 Challenges facing adolescents include difficulties 
adhering to the numerous aspects of diabetes self-care 
including frequent glucose monitoring, insulin administra-
tion, diet, and exercise,13-15 peer-related concerns (eg, worry 
about what friends think about diabetes, avoidance of diabe-
tes self-care tasks in the presence of peers and cowork-
ers),16-18 and depression.19-21
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Abstract
Adolescents and young adults use text messaging as their primary mode of communication, thus providing an opportunity 
to use this mode of communication for mobile health (mHealth) interventions. Youth with diabetes are an important group 
for these mHealth initiatives, as diabetes management requires an enormous amount of daily effort and this population has 
difficulty achieving optimal diabetes management. Goal setting and self-efficacy are 2 factors in the management of diabetes. 
We examined the feasibility of a healthy lifestyle text messaging program targeting self-efficacy and goal setting among 
adolescents and young adults with diabetes. Participants, ages 16-21, were assigned to either a text messaging group, which 
received daily motivational messages about nutrition and physical activity, or a control group, which received paper-based 
information about healthy lifestyle. Both groups set goals for nutrition and physical activity and completed a measure of 
self-efficacy. Participants’ mean age was 18.7 ± 1.6 years old, with diabetes duration of 10.0 ± 4.6 years, and A1c of 8.7 ± 
1.7%. The text messaging intervention was rated highly and proved to be acceptable to participants. Self-efficacy, glycemic 
control, and body mass index did not change over the course of the short, 1-month pilot study. Positive, daily, motivational 
text messages may be effective in increasing motivation for small goal changes in the areas of nutrition and physical activity. 
These interventions may be used in the future in youth with diabetes to improve diabetes care. Utilizing more targeted text 
messages is an area for future research.
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Figure 1. Text message examples.

To maximize diabetes self-care, it is important for adoles-
cents and young adults to perceive self-efficacy around self-
care tasks. Self-efficacy refers to a person’s belief in their 
ability for a specific behavior.22 A recent study examining the 
relationship between self-efficacy and self-care in older ado-
lescents with type 1 diabetes found that greater self-efficacy was 
significantly related to greater diabetes self-management.23 
Understanding the importance of goals and goal setting may 
increase the likelihood of succeeding with diabetes 
self-management.24

Due to the pervasive challenges that face adolescents and 
young adults, frequent support for healthy lifestyle manage-
ment is needed to supplement quarterly diabetes visits. 
mHealth interventions may offer such an opportunity. These 
modalities can address lifestyle issues related to healthy eat-
ing and exercise, as well as reminders to perform diabetes-
related medical tasks.

To explore the mHealth modalities, the current study 
examined the feasibility of a healthy lifestyle text messaging 
program targeting goal-setting and self-efficacy among ado-
lescents and young adults with diabetes. The aims of the 
study were (1) to conduct a 1-month pilot and feasibility ran-
domized clinical trial comparing a text messaging interven-
tion with a control condition; (2) to evaluate usability, 
acceptability, and satisfaction of the text messaging interven-
tion; (3) to evaluate self-efficacy before and after the 1-month 
study related to achieving health goals; and (4) to describe 
glycemic control (A1c) and body mass index (BMI) before 
and 3 months after enrollment. We hypothesized that the 
mHealth intervention would have near universal uptake and 
acceptance among adolescents and young adults with diabe-
tes. However, we did not expect significant changes in health 
outcomes due to the short duration of this pilot study.

Methods

Potential participants were approached by a research assistant 
at the time of a routine clinic visit at a tertiary diabetes outpa-
tient center; if under 18, the child and parent were approached 
together. Inclusion criteria were (1) clinician diagnosis of type 
1 or type 2 diabetes, according to American Diabetes 
Association criteria; (2) ages 16-21; (3) possession of a cell 
phone with text messaging capability; and (4) fluency in 
English. Eligibility was assessed by review of potential partici-
pants’ medical charts and confirmed with the patient/family 
prior to enrollment. Participants and a parent (if youth < 18) 
completed consent/assent procedures. The study was approved 
by the Institutional Review Board at the Joslin Diabetes Center.

Participants were randomized to receive 1 month of daily 
text messages (text group) with healthy lifestyle tips, or to 
receive a pamphlet (control group) about healthy eating and 
physical activity created and disseminated by the NIH/
NIDDK (http://win.niddk.nih.gov/publications/take_charge.
htm). At enrollment and after informed consent/assent, par-
ticipants met with a research assistant to complete 

questionnaires. In addition, both the text and control groups 
set personal goals specifically related to nutrition and physi-
cal activity. Participants received a list of 8 nutrition goals 
and 8 physical activity goals and chose 1-3 for each area (see 
Results). Participants in the text messaging group selected 
goals electronically on a health promotion website related to 
the text messaging platform (www.bodimojo.com); partici-
pants in the control group selected goals on paper and had no 
further follow-up regarding goal attainment.

The text messaging intervention included 3 components 
and were sent automatically to participants: (1) daily motiva-
tional messages, (2) goal check-ins (2 times per week), and 
(3) logistical check-ins (bimonthly). The daily motivational 
text messages focused on healthy eating and physical activ-
ity (Figure 1) and some included links to health quizzes and 
articles on bodimojo.com which participants could access 
from their smart phones or from a computer, if they chose to 
do so. In addition to reading information on the website, 
users were able to set and track their health goals. “Goal 
check-ins” asked participants by text to respond with a text 
message regarding whether they were meeting their goals. 
“Logistical check-in” messages asked participants by text to 
identify any difficulties with the text messaging (Figure 2). 
Participants responded to the text messages via their cell 
phones and were able to access the additional content on 
bodimojo.com via their smart phones or using a computer.

After 1 month, all participants received an email with a 
link to complete online questionnaires using REDCap sur-
vey.25 Once completed, all participants (regardless of study 
group) received a $25 gift card; control participants were 
invited by letter to receive the text messaging intervention 
for 1 month.
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Measures

Demographic Information. At baseline, participants com-
pleted a demographic questionnaire to gather data on educa-
tional level, race/ethnicity, physical activity level, team sport 
participation, type of cell phone, and computer use. Medical 
chart review was conducted to collect height and weight, 
A1c, sex, type of diabetes, and diabetes duration.

Physical Activity and Healthy Food Efficacy Scale for Children 
(PAHFE-C). At baseline and 1-month follow-up participants 
completed the PAHFE-C,26 a 20-item instrument designed to 
assess efficacy related to personal goal setting and decision 
making for healthy food choices and physical activity. 
Response options included a 5-point Likert-type scale rang-
ing from not sure to completely sure. The 4 subscales (healthy 
eating goal setting, healthy eating decision making, physical 
activity goal setting, physical activity decision making) have 
moderate to high internal consistency in previously reported 
research (0.59 ≤ α ≤ 0.87). A sample question is, “How sure 
are you that you can set goals for yourself to eat healthy 
foods (like fruit & vegetables)?”

Satisfaction Survey. Participants in the text group completed 
the 21-item satisfaction survey at the 1-month follow-up, 
with response ratings on a 1-9 Likert scale. A sample ques-
tion is, “Do you think the text messages helped you feel 
motivated about having healthy/healthier habits?”

Statistical Analyses. Data were analyzed using SAS (version 
9.2 for Windows; SAS Institute Inc, Cary, NC). Analyses 
included univariate analyses for obtaining descriptive statis-
tics, as well as t tests and chi-square analyses. A P value of 
<.05 was considered significant.

Results

Recruitment and participation

Recruitment was accomplished within 2 months; 90 of 136 
patients (66%) approached agreed to participate in the study. 
There was no difference between those who chose to partici-
pate and those who declined based on age, diabetes duration, 
or sex. None of the patients with type 2 diabetes who were 
approached declined (n = 8), while 34% of those with type 1 
diabetes declined (P = .04). One potential participant was 
deemed ineligible because he or she did not have a cell 
phone. We do not have data regarding whether participants 
had unlimited text messaging or not. None of the participants 
expressed concerns about the cost of participating in the 
intervention. At the end of the study, 11 of the 45 participants 
in the control group considered participation in the text inter-
vention; only 6 opted to receive the intervention.

Participant Characteristics

Participants’ mean age was 18.7 ± 1.6 years old, with diabetes 
duration of 10.0 ± 4.6 years and A1c of 8.7 ± 1.7% (see Table 
1). Almost half of the participants were male (47%), and 91% 
had type 1 diabetes. The majority of participants were college 
students (66%), were white (86%), and reported participating 
on a sports team or in regular physical activity (79%).

Nutrition and Physical Activity Goals

Table 2 indicates the frequency with which each goal was cho-
sen. For nutrition goals, the majority (52%) chose 1 goal, 24% 
chose 2 goals, and 23% chose 3 goals. For physical activity 
goals, 47% chose 1 goal, 24% chose 2 goals, and 28% chose 3 
goals. The most frequently chosen nutrition goal was “eat 
breakfast every day.” The most frequently chosen physical 
activity goal was “go to the gym or be physically active at least 
3 times a week.” Male and female participants chose similar 
nutrition and physical activity goals, with 2 exceptions. Males 
were more likely than females (55% vs 29%, respectively; P = 
.01) to choose the goal “Go to the gym or be physically active 
at least 3x/week” and females were more likely than males 
(33% vs 14%, respectively; P = .04) to choose the goal “Eat 
one piece/serving of fruit with every meal.”

Text Messaging

During the 1-month study period, participants received a 
motivation message daily and also 14 text messages eliciting 
responses were sent to participants (12 goal check-ins; 2 

Figure 2. Study procedures.
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Table 2. Nutrition and Physical Activity Goals by Percentage of Participants Who Chose the Goal.

Nutrition goal % Physical activity goals %

Eat breakfast every day 17 Go to the gym or be physically active at least 3 times a week 24
Choose whole wheat bread instead of white bread 15 Exercise for 60 minutes a day 16
Drink 2-3 glasses (8 oz) of milk each day 14 Do morning or evening stretches 12
Eat one piece/serving of fruit with every meal 14 Work out with an exercise buddy twice a week 12
Eat a salad every day 13 Do 20 sit-ups first thing in the morning to get yourself energized 11
Make one of your veggie choices green each day 11 Exercise for 30 minutes a day 10
Avoid drinks with carbs or calories (except milk) 9 Walk every day for at least 30 minutes 9
Bring a homemade lunch to school 7 Ride a bike (or stationary bike) 2-3 times a week 5

Participants were instructed to choose between 1 and 3 nutrition goals and between 1 and 3 physical activity goals. All participants (N = 90) chose goals.

Figure 3. Distribution of text responses.

logistical check-ins). Of the 45 participants receiving text 
messages, 40 responded at least once (see Figure 3 for the 
distribution of responses). The mean lapse between receiving 
a text message and writing back was 2.1 ± 1.6 days. Of the 40 
participants who responded to the texts at least once, the 
average number of responses was 10.3 ± 3.5, with a median 
response rate of 11. When participants were asked “Did you 
meet your nutrition goal today?,” 70% replied yes. When 
asked “Did you meet your physical activity goal today,” 66% 
replied yes. When answering the question “Did you meet 
your 2 health goals today?,” 49% answered yes, 12% 
answered no, and 39% answered yes to 1 of the goals.

Of the 45 text participants, 23 (51%) responded to at least 1 
of the logistical check-in messages. When asked to provide 
feedback via text to the questions “How are the text messages 
working for you?” or “Hey! We’re checking in. Text us your 
feedback or any problems u have encountered,” the over-
whelming majority of comments (85%) were positive. Of these 
23 participants, only 3 responded with negative comments.

Satisfaction with Text Messaging Intervention

Participants were positive about the intervention, with 93% 
reporting that they worked toward their health goal during 

the study duration and 71% stating that BodiMojo helped 
them follow their health goals. The majority of the adoles-
cents and young adults (67%) stated the text messages helped 
them feel motivated about having healthy/healthier habits 
and would recommend the text messaging to friends.

The majority of feedback about participation in the text 
messaging intervention was positive. Participants offered 
positive feedback, such as: “The facts are helpful and are a 
reminder of ways to stay healthy.” “This has been an easy and 
nice way of reminding me to stay on track with my health 

Table 1. Participant Characteristics.

Characteristic mHealth (n = 45) Pamphlet (n = 45) P value

Mean age (years) 18.8 ± 1.6 18.6 ± 1.6 .65
Sex (% male) 47 47 1
Race (% white) 84 87 .76
College students (%) 70 63 .49
Participates in sports/regular physical activity (%) 73 84 .2
Diabetes duration (years) 9.7 ± 4.4 10.2 ± 4.9 .66
Type of diabetes (% T1D) 89 93 .46
% pump treated (at baseline) 53 42 .29
Baseline A1c (%) 8.7 ± 1.8 8.7 ± 1.6 .94
BMI (kg/m2) 26.8 ± 5.5 26.4 ± 5.2 .74
Smartphone/phone with internet (%) 67 73 .49

N = 90 patients. Values are mean ± SD or percentage, as indicated.
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goals!” One participant commented on the positive nature of 
the messages: “I had a problem with this service when I broke 
my phone and couldn’t get a new one for a week that resulted 
in my having about 10 texts from you guys. I missed having 
the cheerful texts!” An example of a negative comment was: 
“[The texts] just make me feel guilty because I know I need to 
focus on nutrition and it’s just harder this time of year.”

For those participants in the text messaging group, 51% 
reported accessing BodiMojo on the computer and 39% of those 
with smartphones reported accessing BodiMojo on their phone.

Self-efficacy

Internal consistency of all 4 subscales were good to excellent 
in our sample (Cronbach’s α = .80-.90). At baseline, there 
was no difference in self-efficacy between participants in the 
control and intervention groups on any subscale (P > .53 for 
all subscales). In addition, there was no difference in change 
score from baseline to follow-up between the 2 groups (P > 
.21 for all subscales).

Glycemic control and body mass index

At baseline, the 2 groups did not differ in A1c (control group: 
8.7 ± 1.6; text group: 8.7 ± 1.8, P = .94) or BMI (control group: 
26.4 ± 5.2; text group: 26.8 ± 5.5, P = .74). Both groups 
showed a small, nonsignificant improvement in A1c from 
baseline to their next follow-up diabetes visit, approximately 3 
months later. Average change score was –.06 in the control 
group and –.2 in the intervention group (P = .50). BMI did not 
change from baseline to follow-up diabetes visits.

Discussion

This brief pilot intervention focused on comparing a text 
messaging intervention with information provided in a more 
traditional pamphlet format about healthy lifestyle in older 
adolescents and emerging adults with diabetes. This inter-
vention appeared to be desirable to this population, as evi-
denced by the rapid recruitment and high participation rates 
and positive feedback from participants in the text group. 
Previous studies also demonstrated high acceptance with text 
messaging interventions among children/teens and adults.27,28 
Many participants in the text arm of the current study 
appeared to achieve both their physical activity and nutrition 
goals as reported by their responses to the text queries. On 
the other hand, there was no demonstrable change in reported 
self-efficacy for healthy lifestyle behaviors.

There are several possible explanations for the lack of sig-
nificant differences between the groups on the self-efficacy 
measure. First, participants’ baseline self-efficacy ratings were 
high for both physical activity and nutrition domains, suggest-
ing a potential ceiling effect. Second, this measure may not be 
sensitive enough for this demographic group, as the PAHFE 
has only been validated in elementary school children.26 Third, 

although participants indicated that they had achieved their 
goals and liked the text messaging system, the texts were not 
specifically designed to increase self-efficacy. Future studies 
should attend to developing text messaging that targets indi-
viduals’ self-efficacy in improving health behaviors.

Youth with diabetes attend to multiple daily tasks for their 
diabetes management. The current intervention focused not 
on diabetes management, but on lifestyle issues. Because 
youth with diabetes may not want reminders about specific 
diabetes tasks, interventions that focus on general healthy 
lifestyle issues may be more acceptable to this cohort. In 
turn, this may result in higher motivation for health behav-
iors which ultimately may lead to more optimal diabetes self-
management. A review of public health campaigns in the 
related area of lifestyle change and obesity prevention sup-
ports this, showing that health messages that are perceived as 
most positive and motivating make no reference to any health 
condition.29 This finding likely applies to text messages as 
well; however, this is a topic that requires further study

Limitations of this study include the lack of data for partici-
pants in the control group with respect to their goal achieve-
ment. Because this was a small feasibility study, the study 
duration was likely too short to observe changes in glycemic 
control or BMI. Generalizability is limited to adolescents and 
young adults who have access to text messaging. In addition, 
this sample was primarily white college students who were 
physically active. It is not representative of youth in general, 
nor is it representative of youth with type 2 diabetes. Future 
research should include greater heterogeneity of participants.

Conclusions

Longer term studies evaluating the impact of text messaging 
and mHealth initiatives are needed in this population to 
assess the effects on glycemic control and other health out-
comes. Asking adolescents and young adults how they would 
like to use text messaging for health initiatives would be 
important information to gather to better tailor future inter-
ventions. In addition, the focus on healthy lifestyle, as 
opposed to specific diabetes management tasks, may be an 
effective use of text messaging in this population, with 
potential to positively impact future health outcomes.
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A1c, hemoglobin A1c; mHealth, mobile health.
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