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Background: Diabetes is increasingly widespread among Indigenous people, and diabetic retinopathy
(DR) is a diabetes eye complication and a common cause of vision loss among adults in Canada. Indigenous
women have a high risk of diabetes which increases their risk for DR. This study explored utilizing mobile
health (mHealth) via text messages to provide DR awareness and improve diabetic-eye care behavior. This
study identified the changes in DR awareness and eye care behavior due to a mHealth education intervention
among Indigenous women with or at risk of diabetes.

Methods: A pre-post study which adopted an embedded concurrent mixed methods approach guided
by self-determination theory and the medicine wheel. Study participants were First Nations and Métis
women living with or at risk of diabetes in Saskatoon, Canada. Data was collected via sharing circles and
a DR knowledge, attitude, and practice survey. Pre-intervention participants’ baseline information on DR
knowledge and behavior were obtained from participants. After that, participants received daily text messages
on diabetes-eye related information for 12 weeks. Post-intervention, the impact of the mHealth intervention
on DR awareness and eye care behavior was assessed.

Results: Following the intervention, the DR knowledge, attitude, and practice scores significantly
improved. Individuals living with diabetes had increased DR attitude and practice post-scores compared
to those at risk of diabetes. Older women had a lower pre-post change in practice scores compared to
younger women. The mHealth intervention provided a holistic approach to support diabetes-eye care and
empowered the study participants to eat healthily, take medication as prescribed, and have regular medical
and eye check-ups.

Conclusions: The mHealth education intervention increased DR awareness and fostered a change in
diabetes-eye care behavior. Health information via text messaging can motivate, provide support, and

empower individuals as well as prevent and manage chronic conditions and reduce the risk of complications.
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Introduction prevalence of diabetes in Canada has nearly doubled (2).

Social, economic, environmental, lifestyle, and genetic
Diabetes is a chronic disease found in various populations factors affect the distribution of diabetes in Canadian
worldwide, and in Canada, type 2 diabetes is the reason for populations with socio-economically disadvantaged

approximately 95% of diabetes cases (1). Since 2000, the individuals, groups, and communities disproportionately
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bearing the burden of disease (1).

Aboriginal, First Nations, Inuit, and Métis are terms
recognized in the Constitution Act of Canada 1982, Section
35, and are used in this article to describe the Indigenous
peoples of Canada (3). A disproportionate number of
Indigenous people live with diabetes and occur at an earlier
age than in non-Indigenous people (4). Indigenous women
have a higher risk of developing diabetes than men, and
non-Indigenous women, especially during their reproductive
years 20-49 (4) due to obesity and gestational diabetes.
Hence, they face multiple complications such as diabetic
retinopathy (DR) which is a chronic eye complication of
diabetes and a major cause of visual impairment in Canada,
especially among adults (5).

DR is present in approximately half a million Canadians
with about 100,000 persons having a vision-threatening
form of severe retinopathy and 6,000 individuals blind
due to DR (5). Few studies have assessed the prevalence
of DR in Canada, particularly among Indigenous peoples.
However, there are more advanced forms of DR found
among Canadian Indigenous people than among non-
Indigenous peoples, which may be due to the early onset of
diabetes (6). Furthermore, women with myocardial ischemia
and arteriosclerosis may be at higher risk of developing
microvascular diseases such as retinopathy (7). Hormonal
changes such as pregnancy and puberty are risk factors for
the development of DR. Accordingly, diabetes will lead to a
significant burden of preventable vision loss in Indigenous
communities, particularly in women if not addressed (8).

Diabetes that impairs sight negatively impact the
perceived quality of life and may give rise to stress, feelings
of vulnerability, worries about the future, and loss of
independence and mobility (9). However, the incidence
of DR can be reduced by controlling blood sugar levels
and regular ocular examinations. Timely management
of diabetic individuals and routine examinations for
complications can decrease or postpone the complexities
resulting from diabetes (10). Nevertheless, individuals living
with diabetes often do not access diabetic-eye services,
thereby escalating the impact of the condition on vision
and daily living. Diabetic eye diseases present many unique
challenges, and the damage is often irreversible, which
makes early detection and treatment critical. No single
diabetic-eye intervention is sufficient; rather, it requires
complex treatment protocols that holistically addresses
diabetes care, with the additional need for continuous
monitoring of disease over the life of the individual.

Self-management interventions are found to have
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positive impacts on populations at risk seeking to alter
various behavioral challenges (11). Thus, practices such as
mobile health (mHealth) solutions that offer a cost-effective
means of providing health information may help those with
the greatest need for eye care (12). This is because mobile
devices are deeply embedded into the lives of most people
around the world and in particular, North Americans
on average use a mobile phone three hours daily, hence
offering the potential to expand more intensive mHealth
self-management and clinical support interventions (11).

Although vision loss has a daunting impact on every
aspect of life and activities of daily living, the focus of
diabetic care is often focused on complications involving
the limbs and kidneys with limited focus on diabetes-eye
complications. To our knowledge, there are few studies on
the utilization of mHealth for diabetes-eye care promotion
among Indigenous peoples of Canada in both urban and
rural communities. Also, there is limited information on
mHealth interventions among Indigenous peoples.

With the increasing incidence of diabetes in Indigenous
people and the population health impact of DR, there is a
need for studies and interventions to pursue an innovative
way of providing targeted diabetic eye care information to
Indigenous women with diabetes and at-risk of diabetes. This
is because, although Indigenous people are at high risk of
diabetic eye complications, there are significant gaps in care,
thus buttressing that studies/interventions aimed at improving
diabetes outcomes are essential (13). Such interventions may
empower Indigenous people with relevant knowledge that
will influence their uptake of eye care services for early DR
identification, management, and the prevention of vision loss.
Diabetic eye disease prevention will also assist in reducing the
burden of disease associated with diabetes (14).

mHealth

Mobile devices are now considered learning tools (15)
because mobile devices are changing how knowledge is
perceived, and it is providing support for novel forms of
learning. There is increasing interest to utilize mobile
devices/technology to improve learning and awareness
creation about health conditions and health care in general,
which has increased the use of mobile communication
platforms for health care and management, referred to
as mHealth. mHealth applies to public health practices
supported by mobile devices (16), such as mobile phones,
tablets, and other wireless devices.

mHealth programming and services support health
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promotion and education (16) by raising awareness of health
issues through understandable information via mobile
phones, thereby assisting people in making informed health
decisions. Due to their portability, mobile phones have now
become vehicles for public awareness and health promotion
activities that cut across gender, age, language, literacy level,
and economic status. mHealth has the potential to support
health solutions at both the individual and population level,
particularly for awareness, training, behavioral change (17),
surveillance, and screening. Thus, the use of mHealth
can improve health outcomes (18) and may reduce health
disparities due to relative parity in phone access and
ownership across various populations (19).

With more than 90% of individuals worldwide using
mobile phones (20), mHealth interventions can reach
numerous populations to promote health care and
encourage behavioral change. SMS mobile platform is
often utilized for mHealth interventions in consideration of
the varying socioeconomic status found in populations to
ensure that the intervention is equally accessible since it is
relatively inexpensive to deliver messages to a large number
of mobile phone users, notwithstanding how “smart”
the phone. SMS-based interventions can aid in changing
health behaviors through automated text messages (21) and
encourage the utilization of health care services (22).

Purpose of the study

This study determined the extent a mHealth education
intervention changed Indigenous women’s DR awareness
and self-reported eye care behavior.

Theoretical perspective and framework

Self-determination in this study, refers to Indigenous peoples’
entitlement and right to be involved and partake in decision-
making (23). Self-determination is a distal determinant of
Indigenous health which influences the extent to which
Indigenous people can take control of their lives (24),
and manage other health determinants. Thus, self-
determination theory (SDT) was a suitable fit as a guide for
this study. SDT explains behavior and attitude and is a guide
to the issues that are important to examine by providing an
approach to understand how fulfilling the need for autonomy;,
competence, and relatedness impacts health behavior. SDT
emphasizes the importance of not controlling the decision
making of individuals but to provide a safe and supportive
environment for individuals to make health decisions.
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Furthermore, this study was framed by the medicine
wheel as described by Mussell (2005) that symbolizes an
Indigenous worldview (25), representing the interrelatedness
and interconnectedness of humanity (26). The framing
from the medicine wheel was used in this study to provide
a holistic approach that is congruent with the Indigenous
worldview. It was used to collect, organize, and assess the data
taking into consideration the physical, emotional, mental,
and spiritual aspects of well-being. Thus, in this study, the
focus was not solely on attaining physical health outcomes
but also providing emotional, mental, spiritual support so
that participants are confident, empowered, and are hopeful
in the prevention and management of diabetes and DR.

Hence, SDT and the medicine wheel were integrated into
the research method, intervention design, and evaluation of
the study to holistically address diabetic-eye care.

Methods

This study was a one-group pretest-posttest quasi-
experiment (27), and there was no control group. The
study utilized a concurrent embedded mixed methodology
design (28). Accordingly, qualitative and quantitative data
were collected at the same time.

The study participants comprised of First Nations and
Meétis adult women (>18 years of age) with diabetes or at
risk of diabetes at two community programs that provide
services to Indigenous peoples in Saskatoon, Canada.
Participants for the study were selected by purposive
sampling, and all participants had a mobile phone and were
physically able to access SMS messages on their phone.
Participants “at risk of diabetes” pertains to women with
pre-diabetes, and family history of gestational diabetes, type
1 or 2 diabetes. Participants living with diabetes included
type 1 and type 2 diabetes. Diabetes was determined based
on self-reported diagnosed status. A total of 78 participants
volunteered to be part of the study.

Ethical considerations

The Research Ethics Board of the University of
Saskatchewan provided ethical approval. All participants
provided informed consent.

Data collection methods

Sharing circles
Sharing circle is a method that is often used among
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Indigenous peoples because it is grounded in Indigenous
cultures (29). Sharing circles offer a way to explore
participants’ insights and experiences on a topic and foster
relationship building. Sharing circles were used to explore
the information and resources participants perceived
as necessary for utilizing eye care services at the pre-
intervention phase and at the post-intervention phase
to discuss the participants’ perceptions of the mHealth
intervention.

The sharing circle differs from focus group in that it
seeks to build relationships and provides a respectful and
safe space for conversation (30). The researchers are part
of the circle and equally share information with the group.
Sharing circles also provided the opportunity to obtain an
insider perspective from Indigenous women involved with
the intervention to increase cultural sensitivity during the
content development for the intervention (31).

Elders are crucial in sharing and passing on knowledge
about culture; as such, an Elder was consulted in developing
the sharing circle guide to ensure it was culturally
appropriate. The Elder and the author (V Umaefulam) were
part of all sharing circle discussions, and all sessions were
recorded with a digital recorder.

Survey

The study used a self-administered survey adapted from a
DR Knowledge, Attitude, and Practice (KAP) survey (32),
which consisted of twenty [20] questions and measured
aspects of KAP regarding retinopathy. The same survey
was used for the pre and post-intervention stages. Socio-
demographic information collected included age, the
presence or absence of diabetes, education level, Indigenous
ancestry, and work status. Other information collected in
the pre-intervention survey was the mobile phone number
(for delivery of the intervention). The post-intervention
survey was used to determine the knowledge and eye care
behavior after the intervention and also contained an
outline of a medicine wheel to explore the impact of the
mHealth intervention. Participants had an opportunity to
evaluate the intervention by noting how the intervention
impacted them in each of the four aspects of the medicine
wheel (physical, emotional, mental, and spiritual health).
The study occurred in four stages, as illustrated in Figure 1.
Pre-intervention phase

All seventy-eight [78] participants completed the pre-
intervention survey. Although all participants were
encouraged to participate in the sharing circle, ultimately,
thirty-two [32] participants took part in the pre-intervention
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sharing circles.

In this phase, via sharing circles, participants indicated
the type of eye health information they would like to know,
especially as it related to diabetes and eye care so that it
could be included in the text messages. Data was collected
via four sharing circles, and the data from the sharing circles
were reviewed to ensure that data saturation was reached.
Content development pbase
The content was developed in four major stages: “content
selection, participant input, review and refining of messages,
and pre-testing with a sample of the participants” (33). Details
of the content development process have been published
previously in Umaefulam and Premkumar (2018) (33).
In alignment with SD'I; messages were worded in a way to
increase confidence, encourage, and motivate participants
to make informed health decisions. Also, in line with the
values of the medicine wheel, messages addressed aspects
of physical, emotional, mental, and spiritual health. The
messages consisted of “informational/educational, reminder,
and motivational/support messages” (33).

Intervention implementation phase

The intervention involved the dissemination of diabetes-
eye related text messages to participants for 12 weeks
directly via mobile phone (SMS). A 12-week intervention
often ensures participant retention and sufficient to provide
awareness (34), enhances uptake of screening (35), and
has the potential to be effective on attitude and behavior
changes (36). Also, the researchers anticipated that by
sending one daily essential information would improve
message effectiveness while preventing information
overload (37). For this study, messages were sent via a bulk
messaging communication platform. A text message delivery
log was kept and checked daily to confirm the delivery of
messages to participants.

Post-intervention phase

Fifty [50] participants participated in the post-intervention
phase. Over the 12-week implementation period, 36%
of participants were lost to follow-up resulting from
participants traveling for vacation during the post-
intervention data collection period, not showing up
at communicated locations for data collection or non-
reachable. Twenty-two [22] participants took part in the
post-intervention sharing circle discussions, but all fifty [50]
participants completed the post-intervention survey. Four
sharing circles were carried out, and each session took
approximately 45 minutes. On completion of the sharing
circle, participants completed the survey and wrote any
additional comments they had in the medicine wheel image
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Pre-intervention phase
® Sharing circle 1 (4 sharing circles) (n=32)
® Pre-intervention survey (n=78)

Content development phase
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* Input of data from pre-intervention phase

e Content development
® Pretesting messages (n=5)

Intervention phase

\

¢ Dissemination of daily messages for 12 weeks (n=78)

\

Post-intervention phase
¢ Sharing circle 2 (4 sharing circles) (n=22)
¢ Post-intervention survey (n=50)

Figure 1 Flow chart of data collection process.

provided in the survey.

Data analysis

The qualitative and quantitative data were analyzed
separately. The transcripts from the sharing circle
discussion session were transferred to NVivo 12 for data
reduction, organization, and coding. The transcribed
interviews were subjected to qualitative thematic analysis via
“data immersion, initial coding, searching for and reviewing
of themes/category creation, and refining themes” (38).
The data were reviewed for recurring words, meanings,
and patterns, and descriptive codes were generated using
short phrases. Following this, the data were organized
under themes and subthemes. The authors and Indigenous
community members from the community programs were
involved in analyzing and interpreting the data.

The quantitative data was supported by IBM SPSS
statistics version 24.0. The following variables were included:
age, level of education, work status, Indigenous ancestry
(First Nations, Métis), and diabetes status. Shapiro-Wilk
test was carried out to test for normality and the data in this
study were not normally distributed. As such, median scores
and interquartile range were reported and nonparametric
tests used. Analyses were conducted with a 95% confidence
interval (CI) and a significance level of 0.05 (5%).

Descriptive analysis of participants in the pre and post-

© mHealth. All rights reserved.

intervention stages was carried out using Fisher’s and
Chi-square test, participants that completed and did not
complete the study were compared, as well as compared
the KAP for completed and non-completed groups in the
pre-intervention to have an idea of the participants lost
to follow-up. The pre and post-intervention survey data
were compared and analyzed via the Wilcoxon test for
independent samples to determine the change in the KAP
of participants from pre to post-intervention. Generalized
linear model analysis of post-score adjusted by pre-score
and independent variables was carried out to determine
if the KAP was different by age, work status, education,
diabetes status, and Indigenous ancestry when adjusting for
the pre-score. Finally, multivariate analysis of the pre-post-
change in KAP was done to determine if the KAP difference
varied between the different variables’ categories.

Results

A total of 78 women completed the surveys in the pre-
intervention study and 50 women participated in the
post-intervention study. 7able 1 shows the distribution of
participants pre-intervention and post-intervention.

Pre-intervention

Two major themes emerged from the sharing circle data on
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Characteristics

Pre-intervention (%), n=78

Post-intervention (%), n=50

Age categories
18-25 years
26-45 years
46-71 years
Indigenous ancestry
First Nations
Métis
Education level
No formal education/some high school but did not finish
Completed high school
Some college or university but did not finish
College or university degree
Working status
Working
Not working
Student
Other
Diabetes
At risk of diabetes

Diabetes

36.0 39.6
34.7 31.2
29.3 29.2
83.3 79.6
16.7 20.4
25.0 8.2
19.7 16.3
30.3 38.8
25.0 36.7
39.7 51.0
23.1 22.4
24.4 12.3
12.8 14.3
80.8 79.2
19.2 20.8

the diabetes-eye information participants were interested
in which included information on diabetes-eye care and
strategy for information dissemination. The first theme
was further re-classified into sub-themes, i.e., information/
resources on complications, prevention, and management of
diabetes and DR.

Study participants requested for information on funding
for eye care costs, DR related symptoms/issues versus other
common vision problems (e.g., how DR is different from
glaucoma or cataracts) to address the understanding and
awareness of DR. Mostly, participants required fundamental
diabetes information such as types of diabetes, pre-diabetes,
diabetes in children, and the complications of diabetes on
vision. Also, study participants were interested in knowing
about ways to prevent diabetic eye complications as well
as the frequency of eye examinations. A significant finding
in this study was participants requested for information
on how and with whom to book an appointment, and eye

© mHealth. All rights reserved.

examination procedures such as what occurs at the eye
examination.

“So, do you just have to book an appointment for an
optometrist for them to check our eyes or...2”

Furthermore, the study participants required resources
on genetic and behavioral risk factors such as age,
weight, family history, diet, exercise, and general lifestyle
information.

“So, is eating a carrot belpful for your eyes or is that a myth?”

“How would you be able to lower your blood sugar? Do you
bave to walk or...2”

Another finding that stood out in this study was the
request for diabetes-eye care information via pictures.
This may be due to the traditional and preferred way
of communication and learning of Indigenous peoples,
which is via oral tradition and art (songs, pictures, dance).
Nonetheless, individuals may generally prefer learning by
pictures, and according to Mayer’s multimedia principles,
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Table 2 Effect of diabetes-eye mHealth education on knowledge, attitude and practice in a population of Indigenous women with or at risk of

diabetes, Saskatoon (n=50)

Variables Pre, median (IQR) Post, median (IQR) Difference, median (IQR) P value*
Knowledge 18.18 (0.00-54.54) 45.45 (25.00-63.63) 25.00 (-9.09 to 45.45) 0.002¢
Attitude 0.00 (0.00-40.00) 10.00 (0.00-80.00) 0.00 (0.00-60.00) 0.014*
Practice 25.00 (0.00-54.17) 50.00 (0.00-75.00) 12.50 (-25.00 to 50.00) 0.018*

*, P values reflects Wilcoxon test <0.05. IQR, interquartile range.

“a combination of words and pictures fosters deeper learning than
from words alone” (39).

All these resources and information were included in
the content of the mHealth intervention to support and
encourage Indigenous women in this study to make changes

towards diabetes-eye care behavior and increase their
knowledge.

Post-intervention

There was a significant difference between the work status
and education level between those who completed and
did not complete the study. There were more persons not
working who did not complete the study (39.3%) as well as
a higher percentage of people with some high school but
did not finish/no formal education who did not complete
the study (48.1%). There was no significant difference
in Indigenous ancestry, age, and diabetes status between
those who completed and did not complete the study.
This information is essential because it suggests that the
mHealth intervention may have been unable to engage
participants with low education levels and participants not
working. Also, the information will affect the interpretation
of the data related to education level and work status.
Furthermore, the KAP of participants who completed the
study was not significantly different from participants who
did not complete the study in the pre-intervention. Thus,
the KAP at baseline does not have an impact on if they
remained in or left the study.

Pre-post-analysis showed that post-intervention,
participants had high DR practice scores compared with
knowledge and attitude scores. Tuable 2 shows that there
was a significant difference in the effect of the diabetes-
eye mHealth education on KAP. The knowledge score
significantly increased by 25.00 (P=0.002). Although
the difference in attitude median is zero, the upper limit
(75th percentile) was significantly higher in the attitude
score (P=0.014). The median practice score considerably

© mHealth. All rights reserved.

increased by 12.50 (P=0.018).

Multivariate analysis showed that when adjusted for
all variables and pre-score, the DR attitude and practice
post-score for individuals living with diabetes significantly
increased compared to those at risk of diabetes (P=0.039)
and (P=0.014). Table 3 shows that older women 46 years and
above had significantly lower pre-post-change in practice
score compared to women 18-45 years of age (beta =-37.79;
P=0.045). Women with some college or university education
had significantly higher knowledge and practice pre-post-
change score compared to others with no formal education/
some high school education and presented in 7able 3.

Discussion

Since diabetes and DR affect all aspects of one’s life, the
medicine wheel by Mussell (2005) was used as a tool to
assist with the organization of the data on the impact of the
DR mHealth intervention. Thus, the impact is discussed
based on its effect on participants’ physical, emotional,
mental, and spiritual health.

Physical bealth

As mentioned by Mussell (2005), within the medicine wheel
worldview, physical health represents food, shelter, exercise (25),
and it also represents action and behavior (40). The
intervention enabled participants to recognize their physical
health needs, and via self-awareness took responsibility
for making positive changes. For example, the physical
health aspect of the medicine wheel in the survey provided
included phrases such as “I booked an eye exam. 1 haven’t
bad an eye test since I was 6 years old”, “increasing activity,
gardening”, and “must eat carrots”.

Results from this study suggest that the mHealth
intervention encouraged participants to engage in physical
activities and enhanced control regarding personal
wellness, which are essential for health care (41). The
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Table 3 Variables associated to pre-post-change in DR knowledge and practice score (multiple regression) in a population of Indigenous women

with or at risk of diabetes, Saskatoon

Knowledge Practice
. 95% Cl 95% ClI
Variables Difference median Difference median score
Beta P value* Beta P value*
score (IQR) Upper Lower (IQR) Upper Lower
limit limit limit limit
Ages 26-45 9.09 (0.00-27.27) 1254 -16.29 41.36 0.394 12.50 (0.00-50.00) 0.08 -32.49 32.65 0.996
Ages 46-69 18.18 (-18.18 t0 54.55) -3.83 -36.58 28.92 0.819 0.00 (-25.00 to 25.00) -37.79 -74.79 -0.79 0.045*
Ages 18-25  0.00 (-20.45t0 13.64)  0° - - - 0.00 (-37.5t0 4.17) 0* - - -
First Nations  9.09 (-8.64 to 27.27) 5.01 -23.01 33.02 0.726 0.00 (0.00-37.50) 15.56 -16.09 47.22 0.335
Métis 0.00 (-27.27 t0 36.36)  0° - - - 0.00 (-12.50 to 12.50) 0® - - -
Completed 0.00 (-36.14t0 13.64) 25.89 -9.12 60.90 0.147 -25.00(-62.50t0 6.25) 44.43 4.88 83.99 0.028*
high school
Some college  4.55 (0.00-34.09) 3539 2.5 68.62 0.037* 12.50 (0.00-75.00) 42.00 4.45 79.55  0.028*
or university
but did not
finish
College or 18.18 (-8.64 t0 50.00) 19.23 -11.91 50.36 0.226 0.00 (0.00-50.00) 45.95 10.78 81.13 0.010*
university
degree
No formal 3.18 (-19.32t0 18.18)  0° - - - 0.00 (-18.75 to 25.00) 0° - - -
education,
some high
school and
other
Working 0.00 (-11.36 t0o 25.00) -2.61 -38.77 33.55 0.888 0.00(-25.00t025.00) -3.03 -43.88 37.83 0.885
Not working  8.18 (-4.551t034.09) 3.51 -38.70 45.71 0.871  50.00 (-6.25t081.25) 34.69 -12.99 82.38 0.154
Student 18.18 (-2.05t0 34.09) 5.85 -34.68 46.38 0.777 12.50 (0.00-50.00) 16.61 -29.19 62.41 0.477
Other 4.55(-25.911t022.73) 0° - - 0.00 (0.00-0.00) 0* - - -
Diabetes 9.09 (-8.411t031.82) -3.31 -33.80 27.16  0.831 0.00 (0.00-25.00) 3126 -3.19 65.70 0.075
present
At-risk of 3.18 (-25.00 to 9.09) 0? - - 0.00 (0.00-20.83) 0* - - -
diabetes

*, multivariate: P<0.05; °, reference category. Set to zero because this parameter is redundant. Dependent variable: pre-post-change in
knowledge and practice score: median. Model: (Intercept), age, Indigenous ancestry, education level, work status, diabetes Y/N.

findings support similar health messaging research in that it
enhanced changes in participant’s physical activity behavior
via providing support and prompting self-monitoring (42).
A change in DR eye care behavior was observed
following the mHealth intervention. The comparison
between the pre and post-practice scores showed that post-
intervention practice scores significantly increased. Related

© mHealth. All rights reserved.

findings from SMS intervention studies for chronic disease
management equally indicated improved adherence to
treatment and disease prevention actions due to mHealth
interventions (43,44).

A major finding in this study was that older women
46 years and above had significantly lower pre-post-
change in practice score compared to women 18-45 years
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of age. This may be due to some reasons, one of which
could be because older adults are usually anxious towards
using health information technology (45). Another reason
could be because older women may find it difficult to read
text messages due to reduced visual acuity. The results
demonstrated that early mHealth interventions might
have a better impact on DR eye care behavior than when
introduced at an older age.

Another key finding was that the DR attitude and
practice post-score for women living with diabetes
significantly increased compared to those at risk of diabetes.
The experience of living with diabetes may have encouraged
engagement with the mHealth intervention and influenced
eye care behavior. This is consistent with a study in Alberta,
Canada, which supported that the presence and duration
of living with diabetes affected the uptake of mHealth
applications (46).

Emotional bealth

Within the medicine wheel worldview, emotional health
represents understanding, acceptance, privacy (25), and
relationships (40). The mHealth intervention became a
source of emotional support and motivated participants
to improve diabetes-eye care of self and others. A phrase
included in the emotional health section included “Sense
of fear to bad health has resolved, knowing the information 1
recetved through text.”

Text-based mHealth applications have shown to
provide emotional support for users (47), and participant’s
confidence in decision making tends to increase due to
gaining knowledge regarding diabetic-health conditions
obtained from various sources including technology
platforms (48). The study results uniquely revealed that the
mHealth intervention resolved the perception of fear due
to diabetes, enhanced feelings of hope, relief, positive/good
feelings. One participant verbalized she felt, “content and less
anxious about eye health.” Other participants indicated that
the intervention provided information that reduced diabetes
stigma and anxiety.

On the other hand, an unanticipated outcome of the
intervention was an increased feeling of anxiety over
health status. This is noteworthy and should be of utmost
consideration when utilizing mHealth for marginalized
populations. Indigenous peoples are resilient; nevertheless,
they are exposed to more stressful situations in their daily
lives such as marginal economic conditions when compared
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to the general population. The literature suggests too that
the anxious feeling associated with the use of mHealth
intervention can reduce health service use (49). Therefore,
mHealth interventions for marginalized populations should
be implemented/designed in a way to reduce and not
heighten fears/anxiety.

Another key result was the impact of the mHealth
intervention on participant’s perception of the importance
of connections and relationships in health care management
that inspired them to build relationships to “belp raise
community awareness” of DR and share the information with
family and friends. Here, emotional needs were met by
connecting with family and friends, showing the potential
of mHealth in promoting engagement with community
members while aiding health education and promotion.

The mHealth intervention provided extra support that
the women considered vital for diabetes-eye care, which
during regular health care visits, was not provided (50).
Participants reported that interactions with health care
providers were frequently brief, and in the words of a
participant, health care providers made them “fee/ like
another number, not a person”. Hence, the results revealed
that it is essential for health care professionals to create
opportunities to interact with Indigenous women living
with or at risk of diabetes about diabetes-eye care.

Mental bealth

Mental health refers to thoughts, concepts, and ideas (25).
The post-intervention findings indicated that the mHealth
intervention increased awareness of DR, diabetes, and eye
care in general. The intervention stimulated participants’
thoughts regarding diabetes-eye care and management
and prevention of diabetes-eye complications. The mental
health aspect in the survey included phrases and sentences
such as “more knowledge on the term diabetes”, and “Will use
the information to help change my way of thinking/eating for
better eye bealth. Good thoughts”. The post-intervention study
findings showed that the mHealth intervention significantly
increased participant’s DR KAP scores compared to the pre-
intervention scores. Consistent with a related study which
observed that mHealth messages led to the improvement in
patients’ knowledge (51). Thus, the mHealth intervention,
facilitated knowledge/education of DR and diabetes-eye care,
which impacted their behavior towards diabetes-eye care.

An outcome of the mHealth intervention was that it
provided more information than was usually received
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from health care practitioners. This shows the potential
of mHealth initiatives in providing adjunct health service
to users. Nevertheless, it raises concern that health care
practitioners are not providing enough counseling and
information to patients during health appointments,
which is best practice and essential for the prevention and
management of diabetes complications.

Furthermore, the mHealth intervention served as a
medium for providing diabetes-eye care related reminders
to participants. It appeared that reminders as a result of the
mHealth interventions were important for daily health care
and the development of self-management habits. Consistent
with related research, text messaging due to the instant
delivery, provided testing reminders, and strengthened
diabetes self-management (52).

Spiritual bealth

For this study, spiritual wellness is defined as connectedness
with creations of the Great Spirit (25). A person’s spiritually
is a connection to the land, the people, and the community.
In this study, the mHealth intervention reawakened in
participants the importance of balance and taking care of
“whole self, not just aspects” in diabetes-eye care. Participants
shared that they engaged in the following activities that
enriched their spiritual health, offering tobacco, meditation,
being with nature, smudging, connecting with Elders, pow-
pow, and giving thanks daily to the creator.

In summary, the mHealth intervention aligned with the
concepts described in the medicine wheel. In the frame
of SDT, the mHealth intervention provided diabetes-
eye care information to study participants that up-lifted
and motivated them, in addition to, supporting autonomy
and confidence regarding diabetes-eye care. From the
literature, autonomy is closely related to empowerment (53).
Empowerment is vital to health care because empowering
populations at risk facilitates independence and control
through self-management (54). Thus, the mHealth
intervention provided a holistic approach to support
diabetes-eye care.

A strength of this study was having a diverse study
population with participants across different age groups,
different diabetes status, as well as Indigenous women of
various education levels and working status. The intervention
used a simple message delivery platform; hence, the
intervention was uniformly accessible to all participants
irrespective of the type of phone they possessed. The research
design and procedures enabled participants and community
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members to provide input regarding the research process and
mHealth intervention.

As a result of the self-identification of diabetes status
and the use of self-reported data for ascertaining KAP;
the possibility of self-reporting bias cannot be excluded.
Furthermore, simultaneous co-interventions could have
affected the study findings. Some participants may have
received two or more interventions during the study, and
there may have been a carryover effect between interventions.
Information about other diabetes programs occurring during
the mHealth intervention was not collected. The findings
provided rich insights into the impact of the mHealth
intervention among women selected from the community
programs in Saskatoon and cannot be generalized to all
Indigenous women.

Conclusions

Diabetes-eye health should be included in broader diabetes
management frameworks, which can contribute to initiatives
addressing equitable diabetes health care outcomes in
Indigenous peoples. MHealth intervention can be used as
a strategy for diabetes education since it has the potential
to enhance diabetes self-management for individuals living
with diabetes.

This study adds to the literature on diabetic-eye care
in Indigenous populations and eye health management via
mHealth. This study also provides evidence on the potential
of mHealth interventions to provide additional support for
the prevention and management of chronic conditions and
its complications.

The mHealth intervention created awareness about
diabetes-eye care, provided information previously
unknown, and served as health care reminders. The use of
text messages is a promising health promotion medium that
can augment health care services by providing additional
support to individuals with diabetes or at risk of diabetes
to change health practices in the long run, prevent vision
loss due to DR and its associated sequelae, and improve the
quality of life of Indigenous women.
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