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Abstract

Background

Self-care of diabetes for youth requires a daily self-active participation, which is complex and de-
manding. Effective patient engagement through technology tools may bring about compliance to
healthcare 24 hours/ 7 days which minimises the diabetes complications and clinicians ovetload.
Objective

This study aimed to assess M-health tools utilization of tele-home healthcare services for dia-
betes management among youth in Kigali City.

Method

This cross-sectional study was conducted among the Rwanda Diabetes Association members.
The study populations were youth diabetic patients residing in Kigali city. With simple random
sampling, self-administered questionnaire was used to collect data for 122 participants. The
raw data was entered into the Statistical Package for the Social Sciences (SPSS: 20) to perform
descriptive and inferential statistics in data analysis.

Results

The mobile telephone is highly used in healthcare by participants (=80%) with its functions
such as Short Message Services, and the voice call is more useful (=87%). Furthermore, occu-
pation and education level of diabetic youth do not have significance influence (p=0.825 and
p=0.751) over the use of a mobile telephone in healthcare. Radios and televisions are mostly
used in healthcare education (93.5%).

Conclusions

Tele-home healthcare is practised in Rwanda but dominated by store and forward system.
Mobile telephone, radio and television are mostly used whereas emails and social media are

slowly used.
Rwanda ] Med Health Sci 2019;2(3):213-219.
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Introduction

Nowadays, Information Communication Technology
(ICT) has been pivotal in healthcare service improve-
ment. [1] The benefits of technology in healthcare de-
livery have been documented for synchronization of
healthcare services in general and for chronic diseases
management in particular. [2] Technology ensures the
healthcare continuum with minimum cost. Thus, it not
only reduces travel expenses and waiting time, but it also
improves equity of healthcare access in remote areas and
may lead to patients’ satisfaction.[3]

Mobile-health care has strengthened self-care of diabe-
tes patients through direct patient self-report of physi-

ological changes taken at home or at workplace to the
health professionals.[4] Self-report uses store and for-
ward system (asynchronous) via logbook recording,
short message, multimedia messaging or emailing.[3] It
may also be synchronous via real-time system (synchro-
nous) in which the patient interact with health profes-
sional through video-conferencing, mobile phone call
and social media chat.[3,5,0]

Synchronous and asynchronous methods are primarily
known to reduce healthcare cost through decreasing re-
admission, reduction of morbidity, frequency and length
of hospital stay and mortality.[3] Hence, these methods
improve efficiency in management of chronic diseases
and data exchange among concerned health profession-
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als, which drops down waiting time for a specialist ap-
pointment. [2,7]

The management of diabetes among Rwandan youths has
been taken as crucial issues by Rwanda Diabetes Associa-
tion (RDA) in order to improve the wellbeing of diabetic
youth. RDA as private organization established a diabetes
specialized clinic in Kigali. The main services of the clinic
are the provision of information on diabetes manage-
ment, training health care professionals and diabetes pa-
tients towards self-care ,behavior change, free consulta-
tion, supply of drugs, gluco-meter and its accessories.[8]

However, despite the commitment of Rwandan govern-
ment to ensure good health for citizen, through the uses
of appropriate technology and innovations in context of
scarce resources, the extent of technology use in diabetes
management is still unknown.[9,10] This paper focuses
on assessment of M-health tools utilization of tele-home
healthcare services for diabetes management among
youth, identifying the existing tele-home healthcare frame-
work for youth diabetes management and identifying tech-
nologies currently used by diabetic youth for home- pa-
tient centered care in diabetes management in Kigali.

Methods
Study design

A descriptive cross-sectional survey was performed to
assess M-health tools utilization of tele-home healthcare
services for diabetes management among youth in Kigali
City. The target population was Rwanda Diabetes Asso-
ciation (RDA) youth members diagnosed with diabetes.

Sample size

The TARO Yamane formula (n=n/1+n (e) % level of
precision = 5%) was used to obtain a sample size of 122
participants’ members of Rwanda Diabetes Associa-
tion from 176 youth member residing in Kigali city (n=
176/1+176(0.05)* = 122). The Simple random sampling
was used since all type 1 diabetes patients, members of
Rwanda Diabetes Association, living in Kigali had equal
chance to participate in this study.

Research instrument

A self-administered questionnaire was used for collecting
data for this study. The questionnaire was developed with
reference to literature focusing on tele home care tech-
nologies[5,0,11,12] and the components were demographic
characteristics and the utilization of ICT tools available in
Rwanda.

Data analysis

The collected data was digitalized and cleaned up in Mi-
crosoft Excel software whereas the statistical analysis
was done by SPSS version 21. Descriptive statistics were
used to analyze collected data while chi-square test was
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performed to determine the association between vari-
ables. In addition, statistical tests were taken as signifi-
cant when p<0.05.

Ethical considerations

The Approval N©: UR/RECC/156/2014 for conduct-
ing this study was obtained from the Research Ethics
and Consultancy Committee of University of Rwanda,
College of Medicine and Health Sciences which became
Institutional Review Board. The researcher had ex-
plained to the participants the aim, the benefits of the
study to the participants in particular and to the commu-
nity in general. Finally, the participants voluntarily signed
an informed consent form prior to participating in the
study. The investigator respected the confidentiality

and anonymity of the data.

Results

Demographic profile

The demographic profile of participants shows that 59%
were female. The mean age was 20.3 years with standard de-
viation of 3.7 and the majority of the participants (52.5%)
were 20 years old and below. With regard to participants’
level of education, (70.5% had secondary and higher edu-
cation while 41% were students, 34.4% were employed with
unemployed participants reaching 24.6% (Table 1).

Tablel. Demographic characteristics

Variable Frequency %
Female 72 59
Sex Male 50 41
Total 122 100
Age <20 64 52.5
(mean=20.3, 21-35 58 47.5
SD=3.7)  Total 122 100
Primary & lower 36 29.5
Education  Secondary & above 86 70.5
Total 122 100
Student 50 41.0
Unemployed 30 24.6
Total 122 100

Existing Tele-home healthcare framework
for youth diabetes management in Rwanda

The figure 1 shows that the patients collect their home
measurements and record them in the logbook, and then
they report those findings to clinicians during quarterly
visit done by clinicians’ team at the nearest district hospi-
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tal, or the patients meet the clinicians at Fraternity clinic
(face to face communication). Furthermore, the patients
combine reporting via logbook by the synchronous and
asynchronous systems via technology tools such as short
text messages (SMSs), voice calls, emails and social me-
dia. The use of ICT tools by patients to communicate
their home measurements does not require any physical
contact between patients and the clinician (indirect com-
munication). The clinicians also provide healthcare sup-
port for the patients without physical contact through
the channels used by patients.

The following diagram of tele-home healthcare framework
was developed to simplify the existing interaction and
communication between diabetic youth and the healthcare
providers. The contents were drawn from responses gath-
ered from the instrument I used to collect data.

Legend: _ _  Indirect __, Face-to-face communication
communication
4 Logbook " _—
[ \ o [
‘ T SMS ﬁ
| Patient I Voice call \ .-~ | Clinician
‘ . . | .- \
Emailing /

. Social media ‘

Face to face interaction

Figure 1. Tele-home healthcare framework This

figure shows the existing tele-home healthcare frame-
work of youth diabetes management in Kigali city. The
diabetic youth interacts with health care provider through
face to face communication by coming to health facility
or bringing the logbook records to healthcare provider
directly. On the other side, indirect communication is
characterized by measurement of the glucose level and
other vital signs at home record and transmitting them
later to healthcare team through SMS, voice call, email-
ing or social media.

This study showed that most of the participants possess
a glucometer at their residence (99.2%) comparatively
to thermometer (27.7%) and blood pressure machine
(13.2%) home possession (Table 2). The home measure-
ment report is dominated by store and forward method
through logbook (93.4%), short message text (22.3%)
and chatting through social media (4.1%), whereas real-
time vital signs reporting is done only through voice call
(69.4%) (Table 2).

Table 2. Self-care tools, reporting means of home findings and healthcare education at home

Yes No
n (%) n (%)
Selt-care man-  Glucometer possession (n= 121) 120 (99.2%) 1 (0.8%)

agement tools

Reporting the
findings from
patient home

ICT tools used
in healthcare
education at
home

BP machine possession (n=121)

Thermometer possession (n=119)

Logbook record (n=121)

Calling health professionals (n=121)
Sending sms to health professionals (n=121)
Emailing to health professionals (n=121)
Chatting with health professionals (n=121)

Radio post (n=108)
Television post (n=1006)
Social media (n=1006)
Emailing (n=1006)

Mobile telephone (n=1006)
Other ICT tools (n=112)

16 (13.2%)
33 (27.7%)

113 (93.4%)
84 (69.4%)
27 (22.3%
4 (3.3%)

5 (4.1%)

101(93.5%)
61(57.5%)
21(19.8%)
11 (10.4%)
54 (44.3%)
18 (14.8%)

105 (86.8%)
86 (72.3%)

8 (6.6%)

37 (30.6%)
94 (77.7%)
117 (96.7%)
116 (95.9%)

7 (6.5%)

45 (42.5%)

85 (80.2%)

95 (89.6%)

52 (42.6%)

104 (85.2%)
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Technologies currently used by diabetic youth
for home-patient centered care for diabetes
management in Kigali city.

This study indicates that 96.7% of participants possess
a mobile telephone, 41.2% use social media, 40.8% use
internet searching whereas 39.5% use email. Regarding
the use of ICT in healthcare, most of the participants
frequently use the mobile telephones (86.7%), following
by internet searching (51.9%) then social media (41.2%)
and finally 22.2% use emailing system (Table 3). Fur-
thermore, the chi square test showed that there is no
significant association between education level of par-
ticipants and the use of mobile phones in healthcare
services p=0.751, also occupation of participants like
being student, public/ptivate servants or unemployed
does not have significant association with the use of
mobile phones in healthcare services p=0.825, (Table
4). The data presented in Table 2 showed that radio was
the most channel used by patients in health education
programs 108 (93.5%), whereas emailing, other channels
(@iPod, YouTube, city flat screen, etc.) and social media
were less used.

Table 3. Use of communication technology tools in
healthcare services by diabetic youth

Frequently Rarely

n (0/0) n (0/0)

Mobile telephone (n=120) 104 (86.7) 16 (13.3)
Internet searching (n=52) 27 (51.9) 25 (48.2)
Email (n=45) 10 (22.2) 35 (77.8)
Social media (n=51) 21 (41.2) 30 (58.8)
Other ICT tools (n=206) 4 (154) 22 (84.6)

Table 4. Association between Education Level
and occupation of Participants and the use of
mobile phone in healthcare services

Mobile telephone services in healthcare

Frequently Rarely

n %) n (%) P-value
Student 43(35.8%)  6(5.0%)
Occupation Employed — 35(29.2%) 7(5.8%)  0.825
Unemployed  26(21.7%)  3(2.5%)
Education lgrimadry 30(25.0%) 74(61.7%) -
level econdaary o 0 .
2nd above 4(3.3%) 12(10.0%)
Discussion
Demographic profile

This study shows that most of the participants are 20
years old and below (52.5%). As long as Rwanda counts
63% of 14-35-year-olds who ate in the labor force,[13]
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some researchers recommended that it is crucial to avoid
unnecessary travels and queuing at clinician office for
this age group to seck the healthcare services which can
be gained at workstation or at home as they are the ac-
tive population.[14] It has been illustrated that the dia-
betes home management can reduce readmissions, long
hospitalization and competition to nursing healthcare at
health facilities which are still scarce in developing coun-
tries.[7,15—17] Thus, the telehome care for youth diabe-
tes will promote their wellbeing physically and with cost
effectiveness while seeking for healthcare services.

The gender proportion of participants showed that the
number of females is greater than the number of males,
59% against 41%. These results are contrary to find-
ings of the study done in Brazil where males were more
numerous than females 60.6% and 39.3% respectively)
[18]. This correlates with the national gender propor-
tion where females are more than males, i.e. 51.8%
against 48.2%. [19] Though, the diabetes management
should be based on gender consideration as it was re-
ported that the female had better knowledge than male
about diabetes management.[18]

As far as Rwanda emphasises on youth forces, schooling
is the first pillar to construct a nation. But diabetes in
youth can impede education outcome because its man-
agement requires 24 hours a day, seven days a week.[14]
As a solution to this impediment, M-health tools may
help to monitor and manage glucose in the classroom
promptly and consequently, alleviate the delay in moni-
toring and management of diabetes among the scholars.
[20] This study finds that most of the participants have
secondary education and higher level 70.5% and 41.0%
are students, Rwanda Diabetes Association supports the
diabetic youths to become independent and healthcare
decision makers on their health management without
queuing up at health facilities.[8] This intervention al-
lows the students to stay at their schools while assuring
diabetes care jointly with care received at home in order
to avoid absenteeism of diabetes students.|21]

Current tele-home healthcare framework for teen-
agers and youth diabetic patient management in
Rwanda

Rwanda Diabetes Association has settled various plans
in order to respond to the needs of Rwanda diabetic pa-
tients especially the youth, by providing some free self-
care tools and helping the adult people to get self-care
tools at a lower price. The association also helps to train
diabetes patients, health professionals and pro-acted for
diabetes treatment innovations.[8]

Indeed, as it is illustrated in figure 1, the youth diabetic
patients have the ability to communicate with clinician
team through various means.
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The youth with diabetes takes vital sign at home (blood
sugar) record into the logbook and report the result
to the clinician by face to face or Short Text Message
(SMS), voice calls, emailing and social media. The means
used by patients are followed by the clinician to provide
any healthcare support.

Consequently, the Rwanda Diabetes Association (RDA)
promotes M-health by availing two nurses responsible
to respond the voice call or short text message (SMS)
24 hours per day, 7 days a week and visiting the diabe-
tes face- to — face at a quarterly basis in district hos-
pitals where the clinician team could assess the home
measurements recorded in patient logbook.|8]

Self-management and technology tools used by
home diabetic patient centred care system in
Rwanda

The key element of youth diabetes management is ac-
tive participation of the patient in bloodstream glucose
control.[21] This control could not be successful with-
out vital sign materials at patient’s residence. Since glu-
cometers are given free of charge by Rwanda Diabetes
Association, the availability of glucometer at home is a
first pillar of self-care of diabetes.

However, the low use of other vital sign measurements
at home such as blood pressure machine, thermometer
and scale impede tight self-control of diabetes and
other associated complications such as cardiovascular
diseases, malnutrition, and improvement of lifestyle for
youth who are normally occupied by schooling and pro-
ductive business.[22] Hence, reporting vital signs taken
at home is a milestone of m-health to manage diabe-
tes. Though, the means of reporting home findings are
dominated by store and forward methods by which the
patients record their measurement first into logbook,
and later, they report them to healthcare providers dur-
ing clinicians’ visits at their health facilities.

However, other technology tools can sometimes be used
to transmit home recorded data like Short Message Ser-
vices (SMS) or call. These practices had shown inefficacy
to self-management of diabetes and its complications as
was illustrated in the study done in France: ‘reporting by
logbook was considered with doubtable efficacy since
data could be wrongly filled, incorrectely recorded or
delayed to be reported to clinicians’.[23] As a conse-
quence, the clinician can intervene on wrongly findings
or delay supporting the patients in a critical situation.|24]

Indeed, automatic reporting home measurement using
mobile phones could be enhanced instead of storing and
forwarding system. The combination of vital sign mate-
rials and portable telecommunication at patient’s home
offers channels for propagating a message on critical

vital sign findings, risk factors, and long-term complica-
tions to the clinician team.[15]Thus, the sustainable solu-
tion could be directed to the use of a personal wireless
system synchronizing all required patient information
and facilitate the mutual exchange between patient and
clinician.|25]. Hence, automated reporting system could
be promoted regardless the education level of diabetic
youths in RDA.

However, automated reporting system requires mini-
mum technology tools. This study revealed various tech-
nology tools used by youth diabetic patients in RDA on
daily basis. Among them, mobile phones are highly used,
these results are aligned with the national mobile phone
penetration in Rwanda, particularly in Kigali where
79.6% of the residents own mobile telephone.[26] Thus,
this technology penetration rate among youth diabetes
is a great asset to change the ways health care providers
are using technology through integrating tele-home care
in their framework.

This tremendous use of a mobile telephone in healthcare
provision is an indicator of its higher user friendliness.
[15,27] In this line, the studies revealed that mobile tele-
phone accessibility and user friendliness,|27] allow youth
diabetic patients to feel comfortable to use it when call-
ing or sending an SMS for healthcare purposes. Simple
mobile telephone services (voice call and SMS) are used
more than other telecommunication means available in
Rwanda, and this stressed that voice call and SMS may
be better and simpler medium of communication in
healthcare services, especially in diabetes self-manage-
ment process for people with poor resources in devel-
oping countries. Consequently, any intervention applied
to a mobile phone will be warmly welcomed with high
success depending on experience to use mobile phone
features as there is no influence of education level and
occupation domain over the use of a mobile telephone
in healthcare services (p=0.751; p=0.825).

Even though youth diabetic patients are aware of the
importance of home self-management, healthcare edu-
cation at home is one of success inducer and cannot
exist without Information Communication Technology
tools. Health education through ICT tools is a solution
for youth to keep them at school or workstation consid-
ering that face-to-face health education, traditional in-
tervention consumes time and money for both patients
and healthcare providers and have not been successful in
reaching all patients at the right time.[28]

This study found that most of the participants bene-
fit from healthcare education at home or workstation
through radio post rather than other telecommunication
channels like television post, mobile telephone, email-
ing and chatting through social media. The low use of
these channels may reduce disease awareness as other
studies illustrated that ‘Internet technologies strengthen
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diabetic patient self-management through increased dis-
ease awareness, health education, and social support.[16]
Though, healthcare education through radio needs to
be beefed up by visual and movie technology tools as
other studies have shown that learning through seeing
and doing is better than learning by hearing, ‘If I hear it,
I forget it; if I see it, I remember it; if I do it, I know it’
old Chinese saying,[29] In this regard, videoconference,
television, emailing, and social media can be more effec-
tive in health education because simulation practice on
diabetes management can be played through television,
sent on email, or posted on wall of patient group social
media account in order to increase skills and knowledge
in self-management at home.[30]

Conclusion

The existing tele-home healthcare framework for youth
diabetes management in Kigali city is dominated by
store and forward system through which the youth dia-
betes record the home measurement data and forward
findings later to healthcare providers for further inter-
ventions. Hence, to transmit home findings, the youth
diabetes use different ICT tools; mostly they use the mo-
bile telephone to interact with healthcare provider team
and radio post for healthcare education at resident or
workstation. However, there is no synchronised system
to facilitate remote patient and clinician automatic intet-
action. Furthermore, email and social media useful to
interact with healthcare provider team are slowly used
in both reporting the home measurement as well as in
diabetes education.

Recommendation

RDA and its partners are recommended to synchronize
the reporting of home measurements via mobile phone
application as clinical monitoring and management tool
for diabetic patients. In addition, healthcare education
through radio, televisions and other ICT tools could be
strengthened in order to boost diabetes self-manage-
ment awareness in Rwanda.
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