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Abstract

INTRODUCTION

The increasing prevalence rate has made diabetes mellitus a world epidemic.
Type 1 diabetes mellitus (T1DM) demands are extensive. Self-care among adolescents
with TIDM improves when social support is provided by parents, caregivers and
peers. This intervention study among adolescents with T1DM evaluated the
effectiveness of a self-care model education intervention on social support.

METHODOLOGY

We conducted a quasi-experimental non-equivalent study design utilizing
pre-test and post-test at Thika Level 5 Hospital (TL5H) and Kiambu Level 5 Hospital
(KL5H) diabetes clinics in Kenya from January to August 2021. Adolescents aged 10
to 19 years at the two clinics selected by stratified random sampling were the study
population. Experimental and control arms had 48 adolescents with TIDM. The
experimental arm received education intervention but the control arm did not. The
Medical Outcomes Study (MOS) Social Support Survey (SSS) scale was used to assess
social support in the first and seventh months. Data were analysed by the paired

sample T-test and Independent T-test.
RESULTS

Paired sample T-test showed a significant increase in social support (p<0.05)
before and after the intervention. Independent T-test showed a significant increase in

social support (p<0.05) post-intervention.

CONCLUSION

Education intervention based on the self-care model is an effective program
that could improve social support. In addition, the education intervention based on
self-care model needs to be implemented continuously to prevent diabetes-related
complications and improve social support for diabetic patients.
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Introduction

Social support is the care or
assistance offered by other people (1), and
it can be in the form of
emotional/informational, tangible,
affectionate and positive social interaction
(1). Diabetes self-management can be
improved when parents, caregivers and

peers provide social support to adolescents
with T1DM thus helping these adolescents
control blood sugar within normal limits. In
the United States of America (USA), a
study showed that social support from
parents and peers to adolescents with
T1DM positively influenced self-care (2,
3), the social supports offered included
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emotional, informational, esteem, social
networks and tangible supports.
Adherence to a healthy diet and
foot care were the diabetes self-care
behaviours that had the greatest impact
when social support was offered to
adolescents with T1IDM (3). Thus, to
enhance self-management it is important to
support diabetic patients. Studies done in
Italy and Australia recommended that
significant others needed to support
diabetic patients in the course of diabetes
treatment to promote their health (4, 5).
Additionally, Self-efficacy in diabetes
management was  enhanced  when
adolescents with T1IDM received social
support (6), similarly a study in Paraiba,
Brazil, reported that adolescents with
T1DM self-care vision were enhanced
when they received social support (7).
Education improves knowledge of
diabetes management and enhances social
support provided to adolescents with
T1DM by family members and peers. A
study done in the USA showed that at post-
test, social support increased significantly
in the intervention arm after education
intervention (1). This was consistent with a
study done in China, where diabetes self-
management  education  significantly
enhanced social support (8). Education
influences knowledge, skills and networks
for building and maintaining strong social
connections, hence enhancing diabetic
patients' overall well-being. Education is
also associated with greater access to
supportive  social circles, which is
beneficial to diabetic patients during
challenging life  situations. This
intervention study among adolescents with
T1DM therefore aimed to evaluate the
effectiveness of a self-care model
education intervention on social support.

Methodology

Study area and design
A quasi-experimental non-
equivalent study design, utilizing pre-test

()

and post-test that ran from January to
December 2021 was conducted at Thika
Level 5 Hospital (TL5H) and Kiambu
Level 5 Hospital (KL5H) diabetes clinics.
The two hospitals are located in Kiambu
County, Kenya and the diabetic clinics are
in the outpatient department and run on a
Tuesday every week. Additionally, the two
hospitals provide comprehensive medical
and surgical services.
Study population and sample size
The study population  was
adolescents with TLDM whose ages ranged
from 10 to 19 years attending diabetic
clinics at TL5H and KL5H. According to
2018/2019 diabetics statistics, an average
of 60 and 55 adolescents with T1DM
visited monthly diabetic clinics at TL5H
and KL5H respectively. The formula for a
quasi-experimental study design was used
(9) to determine the sample size.
N = [(Zu2+Z)* % (po(1-p1) + pa(1-p2)]
(P-p2)?
Zo/2 = the critical value of the Normal
distribution at a/2 (for a confidence level of
95%, a is 0.05) =1.96
Zf3 = the critical value of the Normal
distribution at B (for a power of 80%, [ is
0.2)=0.84
pl = the expected sample proportion in the
control group with uncontrolled blood
glucose = 20%
p2 = the expected sample proportion in the
intervention group with uncontrolled blood
glucose = 40%
n=(1.96+0.84)2 x (0.2(1-0.2) + 0.4(1-0.4)
(0.2-0.4)°

n= 37

To cater for attrition, 30% was
added to the minimum sample size. The
number of participants in the intervention
and control arm was 48.
Recruitment of participants and
sampling

Lists of all eligible participants
diagnosed with TL1DM attending TL5H and
KL5H diabetic clinics were obtained from
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the computerized patients' record system
after permission was granted. Adolescents
with TIDM were issued with invitation
letters containing information about the
study. Researchers/research  assistants
approached eligible adolescents with
T1DM in diabetes clinic waiting rooms.
Participants were pair-matched by age and
education level to eliminate confounding
factors. Stratified random sampling was
used to select participants to ensure equal
representation. In  stratified random
sampling, first, the study populations from
each study site were stratified by sex (male
and female), then by age (10 to 14 and 15
to 19 years) and lastly by education level
(primary and secondary). Then
proportionate probability sampling was
done within each stratum and finally,
simple random sampling using a table of
random numbers to select the participants.
Inclusion and exclusion criteria
Inclusion criteria. Adolescents with
T1DM whose ages ranged from 10 to 19
years living in Kiambu County and
attending diabetic clinics of TL5H and
KL5H; adolescents with TIDM diagnosed
at least three (3) months before recruitment
to the study; and adolescents with TIDM
who agreed to participate in a follow-up
survey after six months.
Exclusion criteria. Adolescents with
T1DM who were physically and mentally
very sick as this would make them
incapable of participating in the study.
Intervention

A training guideline based on a
self-care model was developed. This was
validated by content experts. The
intervention arm was divided into four
groups (12 participants per group) and each
group attended an 8-hour educational
programme. Each group received four
sessions of a 2-hours educational
programme for a duration of four months.
The contents covered were as follows:
session one: introduction to T1DM,
epidemiology, signs and symptoms,

()

aetiology, diagnosis and complications;
session two: healthy diet, physical activity
and self-monitoring of blood glucose;
session three: treatment adherence and foot
care; and session four: healthy coping,
reduction of risks and problem-solving
skills. The education for all the groups
lasted from July to October 2021 and was
facilitated by the principal investigator.
They were trained using the self-care model
AADE7 self-care behaviours: healthy
eating, being physically active, monitoring
blood  glucose, compliance  with
medications, foot care, stress management
and problem-solving skills. Self-care
model AADE?7 self-care behaviours offer
the younger population the opportunity to
fully engage in their healthcare journey (7).
In instructional sessions, collaborative and
interactive teaching methods (group
discussion, brainstorming, and question
and response techniques) were used. To
promote participants’ self-efficacy, the
researcher also utilized specific training
approaches such as verbal encouragement
and persuasion, interactive discussion of
experience sharing, role plays, educational
video playbacks, peer support and
performance  accomplishments.  The
principal investigator concluded the
diabetes  self-management  education
sessions by providing take-home activities.
Motivational counselling was provided to
participants who had HbAlc > 9. This was
followed by monthly follow-ups for the
next two months. Adolescents with TIDM
in the control arm continued their usual
care, including having their blood pressure
and weights checked, consulting with
physicians, and collecting medicines.

Data collection

Data was collected wusing a
structured interviewer-administered
guestionnaire that had two sections: section
A: socio-demographic and diabetic-
specific characteristics; section B: social
support assessed using the pretested
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Medical Outcomes Study (MOS) Social
Support Survey (SSS) scale (5). The
MOSS-SSS assess social support and has
an overall index consisting of 19 items and
4 functional support subscales:
emotional/informational support (involves
caring, love and empathy) (8 items);
tangible support (the provision of material
resources or behavioural assistance) (4
items); and affectionate support and
positive social interaction (involving
expressions of love and affection/the
availability of other persons to do fun
things) (7 items). Each of the 19 items had
a 5-point Likert response (ranging from:
‘none of the time’ = 1 to ‘all of the time’ =
5). Scores cut-off point was 50%, where a
score of > 50% was categorized as
better/satisfactory and < 50% as worse/
unsatisfactory perceived social support
(10).
Data analysis

Quantitative data entry, cleaning
and coding was done to enhance the data
guality. The questionnaires were assessed
by the principal investigator upon receipt
for completeness and legibility. They were
then cross-checked for errors, coded and
entered into Statistical Package of Social
Sciences (SPSS) wversion 26 (SPSS
Armonk, NY: IBM Corp) software for data
analysis. A paired T-test determined
significant differences before and after the
intervention, while an Independent T-test
was done to find the significant difference
between the groups of study. A P-value of
< 0.05 at a 95% confidence interval was
considered significant.
Ethical consideration

Ethical approval was obtained
from Jomo Kenyatta University of
Agriculture and Technology (JKUAT)
Institutional Ethics Review Committee
(JKU/IERC/02316/0015) and National
Commission for Science Technology and
Innovation (NACOSTI) (NACOSTI/ P/ 20/

()

7746/ 779807). Written informed consent
was sought from all participants.
Autonomy and privacy were maintained
and any information shared with them was
confidential. ~Additional consent was
sought from parents of participants younger
than 18 years. Participation was voluntary
and privacy was ensured during the
educational intervention and  data
collection. The audio recordings used
during the FGD sessions were only used for
transcription purposes after which they
were erased or destroyed. The filled study
tools were stored in a secure place.

Results
Socio-demographic characteristics
of respondents

The response rate was 100% at
baseline and end-line surveys.  Most
respondents were in the aged 10-13 years,
female, attained primary level of education,
and lived with two parents. Majority of
respondents had the primary caregiver as
mother and most of them their primary
caregiver had reached tertiary level
education (Table 1).
Diabetes-specific characteristics of
respondents

Most respondents had T1DM
between 1-5 years, a normal body mass
index (18.5 -25.0 kg/m?), and a positive
history of diabetes in the family. Regarding
insulin  regime, 67.7% (n=65) of
respondents had 2 daily injections (Table
2).
Social support

The score cut-off point was 50%,
where a score of > 50% was categorized as
better/satisfactory and < 50% as worse/
unsatisfactory social support (10). At
baseline, the majority of respondents
91.7% (n=88) had satisfactory social
support. At post-intervention, the majority
of respondents 94.8% (n=91) had
satisfactory social support (Figure 1).
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Table 1:

Socio-Demographic Characteristics of Respondents

Variable Category Control n (%) Intervention n (%) Total n (%)
Age in years 10-13 25 (52.1%) 18 (37.5%) 43 (44.8%)
14-17 16 (33.3%) 17 (35.4%) 33 (34.4%)
218 7 (14.6%) 13 (27.1%) 20 (20.8%)
Gender Male 23 (47.9%) 20 (41.7%) 43 (44.8%)
Female 25 (52.1%) 28 (58.3%) 53 (55.2%)
Education level None 1(2.1%) 2 (4.1%) 3(3.1%)
Primary 24 (50.0%) 20 (41.7%) 44 (45.8%)
Secondary 18 (37.5%) 20 (41.7%) 38 (39.6%)
Tertiary 5(10.4%) 6 (12.5%) 11 (11.5%)
Family structure 2 parents living together 35 (72.9%) 33 (68.7%) 68 (70.8%)
Single parent 10 (20.8%) 12 (25.0%) 22 (22.9%)
Not living with parents 3 (6.3%) 3 (6.3%) 6 (6.3%)
Primary caregiver ~ Mother 38 (79.2%) 38 (79.2%) 76 (79.2%)
Father 7 (14.5%) 8 (16.7%) 15 (15.6%)
Others (relatives, friends) 3 (6.3%) 2 (4.1%) 5(5.2%)
Primary caregiver ~ None 3 (6.3%) 2 (4.1%) 5 (5.2%)
Education level Primary 3 (6.3%) 5(10.5%) 8 (8.3%)
Secondary 18 (37.4%) 24 (50.0%) 42 (43.8%)
Tertiary 24 (50.0%) 17 (35.4%) 41 (42.7%)

Table 2:

Diabetic-Specific Characteristics of the Respondents

Variable Category Control n (%) Intervention n (%) Total n (%)
Duration of TIDM in  1-5 37 (77.1%) 39 (81.2%) 76 (79.2%)
Years 6-10 11 (22.9%) 9 (18.8%) 20 (20.8%)
Body mass index Underweight (< 18.5) 7 (14.6%) 6 (12.5%) 13 (13.5%)
(kg/m2) Normal (18.5 -25.0) 37 (77.1%) 39 (81.2%) 76 (79.2%)
Overweight (> 25.0) 4 (8.3%) 3(6.3%) 7 (7.3%)
Family history of None 4 (8.3%) 5(10.4%) 9 (9.4%)
Diabetes Present 44 (91.7%) 43 (89.6%) 87 (90.6%)
Insulin regimen 2 daily injections 33 (68.8%) 32 (66.7%) 65 (67.7%)
Multiple daily injections 15 (31.2%) 16 (33.3%) 31(32.3%)
c . ) 97.90%

el S 230% J 91.70%

R —

8s g . {i.m%

= E <350% 8.30%

§ l J 97.905 Control group

° “E‘ 2 50% J 85.40% Intervention group
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Figure 1:

Social Support of Respondents
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Independent-samples t-test was performed
on pre-test scores for mean scores of social
support. The mean score difference was not
significant in all sub-scales of MOS-SSS
and social support (Table 3).
Independent-sample  t-test was
performed on post-test scores for mean
scores of social support. The mean score
difference of positive social interaction and

emotional/informational  support  was
significant. However, the mean score
Table 3:

()

difference of tangible support, affectionate
support and social support was not
significant (Table 4).

Paired-samples t-test was
conducted to compare the effect of
education intervention based on self-care
model on post- and pre-test mean scores of
social support for the intervention group.
The mean score difference was significant
in all sub-scales of MOS-SSS and social
support (Table 5).

Independent Samples T-Test on Pre-Test Scores for Social Support

Social Support Scores

Variable Group N Mean SD Mean T-test df P-value 95% C.I.
difference  value Lower Upper

Tangible Intervention 48 78.65 20.74 -2.73 -0.755 94 0452 -9.921 4452
support

Control 48 81.38 14.09
Affectionate  Intervention 48 7049 20.41 -3.29 -0.960 76 0.340 -10.09 3.527
support

Control 48 7378 12.02
Positive Intervention 48 6237 16.78 1.78 0592 94 0.555 4179 7.731
social
interaction

Control 48 60.59 12.25
Emotional/  Intervention 48 71.80 21.04 4.29 1271 68 0.208 2444 11.03
information
al support

Control 48 67.51 10.21
Social Intervention 48 70.83 17.88 0.02 0.005 69 0.996 -5.738 5.764
support

Control 48 70.81 8.90
Table 4:
Independent samples T-test on post-test scores for social support

Social Support Scores
Variable Group N Mean SD Mean T-test Df p-value 95% C.I.
difference value Lower Upper

Tangible Intervention 48 8242 16.24 0.39 0126 94 0.900 -5.784 6.565
support

Control 48 82.03 14.16
Affectionate Intervention 48 76.57 15.15 2.26 0823 83 0413 -3.200 7.718
support

Control 48 7431 1152
Positive social  Intervention 48 68.92 22.66 7.63 2021 75 0.047 0108 15.14
interaction

Control 48 6129 13.04
Emotional/ Intervention 48 7511  16.06 7.15 2596 80 0011 1668 1263
informational
Support

Control 48 67.96 10.30
Social support  Intervention 48 75.75 15.78 4.35 1667 74 0100 -0.852 9.563

Control 48 7140 8.88
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Paired-samples t-test was performed for
mean scores of social support post and pre-
test in the control group without any
intervention. The mean score difference
was not significant in all subscales of
MOS-SSS and social support (Table 6).

Discussion

Type 1 diabetes mellitus treatment
entails strict management of blood glucose
through a variety of self-care behaviours.
Social support provided to adolescents
enhances diabetes self-management (11).
The majority of the study respondents had
satisfactory social support. Similarly,
studies done in Europe, South Africa, Iran

()

and Mexico reported that most diabetic
patients had satisfactory social support (12,
13, 14) because family members and peers
offered social support to the diabetic
patients. Contrary, studies done in the
United States of America and Japan,
reported that a minority of patients with
diabetes had satisfactory social support (12,
15, 16).

The majority of the study
respondents reported they received tangible
support while the minority had positive
social interaction. Coherently, a study done
in India, noted that the majority of diabetic
patients received tangible support (13).

Table 5:
Paired Samples T-test on Post and Pre-Test Scores for Social Support in the Intervention Arm
of the Study
Social Support Scores
Variable Group N Mean SD Mean T-test Df p-value 95% C.l.
difference  value Lower Upper
Tangible support  After 48 8242 16.24 3.77 2.821 47 0007 1.083 6.469
Before 48 78.65 20.74
Affectionate After 48 7657 1515 6.08 4737 47 <0.001 3495 8.654
support
Before 48 7049 20.41
Positive social After 48 6892 22.66 6.55 3.884 47 <0.001 3.156 9.938
interaction
Before 48 62.37 16.78
Emotionalfinform  After 48 7511 16.06 3.31 3.011 47 0.004 1.098 5522
ational support
Before 48 71.80 21.04
Social support After 48 7575 1578 4.92 6.457 47 <0.001 3.392 6.462
Before 48 70.83 17.88
Table 6:
Paired Samples T-Test on Post and Pre-Test Scores for Social Support in the Control Arm of
the Study
Social Support Scores
Variable Group N Mean SD Mean T-test Df p- 95% C.I.
difference  value value Lower Upper
Tangible support After 48 82.03 14.16 0.65 0.726 47 0472 -1.154 2456
Before 48 81.38 14.09
Affectionate support  After 48 7431 11.52 0.53 1837 47 0.073 -0.051 1.119
Before =~ 48 73.78 12.02
Positive social After 48 6129 13.04 0.70 1.000 47 0322 -0.706 2.102
interaction
Before 48 60.59 12.25
Emotionalfinformati  After 48 67.96 10.30 0.45 0934 47 0.355 -0.523 1.429
onal support
Before 48 67.51 10.21
Social support After 48 7140 8.88 0.59 1818 47 0.075 -0.062 1.230
Before 48 70.81 8.90
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Tangible support received included
material aids or behavioural assistance.
Similarly, in South Africa, the highest and
lowest mean scores were reported on
tangible support and positive social
interaction respectively among patients
with diabetes (12). Contrarily, in the United
States, a study showed that the highest and
lowest mean score was reported on
affectionate and  tangible  support
respectively (15). In Iran and Ethiopia,
studies done agreed with the above findings
(17, 18). Diabetes self-management
outcomes improved when diabetic patients
were offered social support (19), and when
diabetic patients receive social support
from significant others, they have
controlled blood sugar levels.

At baseline, social support
between the experimental and control
arms had no significant difference.
Similarly, a study done in Switzerland
noted no significant difference in social
support at the pre-test between
experimental and control arms (20). At
post-test, social support had a significant
increase in the experimental arm.
Similarly, studies done in the USA and
China noted a significant increase in social
support at post-test in the experimental arm
after education intervention (8, 21).
Promoting  diabetes  self-management
through education is the best practice
strategy for chronic conditions, which is to
"educate and support patients to manage
their conditions as much as possible".
Diabetes  self-management  education
improves the social support network of
diabetic patients and this acts as a facilitator
of diabetes self-management. However, a
study that evaluated paraprofessional-led
diabetes  self-management  coaching
(DSMC) among 94 clients with T2DM
recruited from a Community Care Access
Centre in Ontario, Canada, reported no
significant improvement in social support
received by diabetic patients in the
intervention group (22). Similarly, a study

()

done in Ethiopia showed no statistically
significant difference between and within
groups on functional social support,
measured by the MOS-SSS (23). The
variation can be explained by the different
environmental, cultural, ethnic and social
backgrounds.

Study Limitation

The study was limited to
adolescents with T1DM in Kiambu
County, which is predominantly an area
inhabited by one major ethnic group.
Therefore, the results may not be
generalized to other populations, which
may have different cultural barriers linked
to their ethnicity that may influence
diabetic self-management. The data was
collected at the point of contact with the
adolescents with TIDM up to six months
and therefore long-term effects of the
intervention on social support were not
assessed. Randomization which is the gold
standard in experimental studies was not
done as the study was quasi-experimental,
nonetheless, two hospitals were selected as
intervention and control arms and pre-test
and post-test were done. Additionally, the
study respondents were randomly selected
to minimise bias.

Conclusion

Educational intervention based on
the self-care model significantly improved
social support in the study. The mean for
social support increased from 70.83+£17.88
to 75.75+15.78 in the intervention arm and
70.81 £8.90 to 71.40+8.88 in the control
arm. The educational intervention based on
the self-care model significantly improved
the mean for social support in the
intervention group at post-intervention
(p<0.05).

Recommendation

Education intervention based on
self-care model needs to be implemented
continuously by health professionals to
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improve social support among diabetic
patients.
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