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Abstract

Background:Patients’ satisfaction with their treatment directly impacts the control of their diabetes. Quality of life is
crucial for patients with diabetes mellitus to maintain long-term health and minimize complications. The current study
aimed to evaluate the impact of diabetes education on quality of life (QoL) and treatment satisfaction of patients with
type 2 diabetes mellitus. Methods: The current study was a randomized controlled trial. Patients with type 2 diabetes
who were attending the diabetes clinic for | year were recruited. The overall sample in this study was 364 participants;
182 controls 182 cases. The interventional and control group participants were assigned randomly by simple random
sampling technique. Controls were managed per usual care while cases were managed per usual care plus education done
by the researcher. Pre-structured standardized questionnaires were used to collect the data. Data were processed and
analyzed by using SPSS; version 28. Results: More than three-fourth of the participants; 76.4% were females. The average
(£SD) age of the cases was 54.5 (= 10) years, while was 56 (*9.8) years for controls. The overall median (IQR) years of
DM diagnosis for all participants was 8 (4-14) years. The results showed a statistically significant difference between the
mean satisfaction score from baseline to |2 months in the cases compared the controls (P<<.001). Furthermore, there are
statistically insignificant differences between the changes of mean overall QoL score from baseline to 12months among
the 2 groups. Conclusion: The education provided improved self-reported treatment-satisfaction among individuals with
diabetes .A statistically insignificant differences in QoL between the 2 groups compared to baseline have been shown at
the study end.

The trial registration number is PACTR202311766174946 which was registered by pan African clinical trials registry,
https://pactr.samrc.ac.za/TrialDisplay.aspx?!TriallD=26928.
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Patients’ satisfaction with their treatment directly impacts
the control of their disease. For example, in the Netherlands
more than half of the individuals with diabetes were satis-
fied with their treatment. However, they found that indi-

Introduction

Diabetes mellitus (DM) is huge health burden across the
world due to different complications like retinopathy, car-

diovascular diseases, and nephropathy. DM is a multifacto-
rial disease, it depends on the individual’s genetic
predisposition and lifestyle factors such as alcohol con-
sumption, cigarette smoking, and sedentary lifestyle.!?

viduals using insulin therapy, resulted in high HbAlc
readings, and those of young ages were less satisfied.’
Furthermore, other study showed low satisfaction with
treatment was reported among individuals on insulin
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therapy, low educational level, and those who suffer from
diabetes-related complications.* Both studies supported the
importance of identifying factors associated with patients’
satisfaction with their treatment in achieving the therapeutic
goals.>* Satisfaction with treatment will not always be asso-
ciated with good glycemic control.’ The fixed-dose use of
combination therapies increases treatment adherence and
satisfaction.® Hence, most individuals with diabetes, espe-
cially with type 2 diabetes (T2DM) on oral anti-diabetic
medications, may not achieve their glycemic target levels,
despite their treatment satisfaction. This may be associated
with tolerability of signs and symptoms of hypoglycemia,
constipation/diarrhea, and headaches. These signs and
symptoms could be improved by optimizing the oral anti-
diabetic medications as in combination therapies in a fixed-
dose form compared to loose-pill combination therapies.>’
In individuals living with type 1 diabetes, a long-acting ana-
logue glargine was associated with high level of treatment
satisfaction than those individuals on human basal insulin
(NPH).® Importantly, individuals who were using continu-
ous subcutaneous insulin infusion (CSII) were more satis-
fied than those on multiple daily injections (MDI), with no
difference regarding glycemic control,” while inhaled insu-
lin resulted in more satisfaction among women with gesta-
tional diabetes.!®!!

The concept of “Quality of Life” is crucial for individu-
als living with diabetes and their health care providers.
Quality of life is considered a significant predictor of an
individual’s capacity to manage his/her disease and main-
tain long-term health by avoiding or minimizing complica-
tions. For instance, several factors associated with better
QoL, including good financial status, male gender, good
clinical status manifested by good control, and the absence
of diabetes complications.'?> The presence of neuropathy
and nephropathy appeared to decrease QoL.'>!'* Male gen-
der and lowered mood were considered risk factors for
worse QoL among T2DM individuals.'>'® Low QoL was
shown in Vietnamese in association with cardiac illnesses,
diabetic retinopathy, and neuropathy. Health related quality
of life (HRQoL) was moderately low, especially in social
and mental health domains.!” However, a systemic review
concluded that macro-vascular and micro-vascular
complications and the disease itself negatively affect indi-
viduals’ HRQoL in the Nordic countries.'®

Psychosocial factors presented in self-efficacy, self-
management, emotional distress, and perceived social sup-
port can impact HRQoL in individuals with diabetes. These
factors were collectively a good predictor of HRQoL, with
emotional distress and self-efficacy as independent predic-
tors. However, the previous study stated that generally, the
HRQoL of individuals living with T2DM is better than that
of TIDM."? Several studies have found that factors such as
age, marital status, gender, monthly income, educational
level, occupation, religion, diabetes knowledge, self-effi-
cacy, diabetes-related complications, diabetes duration,
insulin treatment, family support, diabetes distress, and
metabolic factors such as HbAlc, hyperlipidemia, and
BMI are considered predictors of HRQoL among adults
with Type 2 diabetes mellitus.?2* Other studies have found
that physical exercise also has a direct positive impact on
HRQoL.>*?° In addition, self-care behaviors, including
healthy eating, medication adherence, frequent glucose
checks, problem-solving, coping strategies, and risk reduc-
tion, have been identified as positive predictors of
HRQoL.%¢

Importantly, focusing on psychological and educational
support may minimize the negative effect of insulin therapy
on QoL.?” Additionally, the mobility and sexual life of indi-
viduals with diabetes are affected with increasing age.?®

HRQoL was shown to be low among refugees living
with diabetes compared to individuals living without diabe-
tes. The physical and psychological domains were the most
affected.?’ These findings came in line with another longitu-
dinal study, in which a considerable portion of individuals
with diabetes were found to suffer from symptoms of
depression and anxiety and hence lowered HRQoL.*
Depression is also more common with diabetes and also
lead to low QoL.?!

It’s important to note that psychological problems and
lowering HRQoL involve a reciprocal relationship; devel-
oping psychological symptoms reduces HRQoL. Therefore,
lowering HRQoL acts to make patients attain psychological
issues. Many studies have emphasized the importance of
psychosocial care and regular screening.**3! Therefore,
HRQoL’s level improvement among individuals with dia-
betes is crucial.>® Therefore, it is reasonable to suggest that
QoL measurement should become a routine part of the clin-
ical management of individuals living with diabetes.*?
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Some studies relate each patient’s satisfaction with their
therapy and diabetes medication adherence to their QoL.
For instance, despite the problem of “therapeutic inertia”
among physician which can hinder the achievement of ther-
apeutic plan goals and delaying the addition of insulin ther-
apy, the study showed good overall treatment satisfaction.>
Furthermore, in 2016, a study in Indonesia found a positive
correlation between patients’ adherence and QoL,* Our
study represents the first clinical trial in Sudan to evaluate
the impact of diabetes education on quality of life and treat-
ment satisfaction of individuals with type 2 diabetes melli-
tus. In the context of diabetes education, our study represents
pioneering work for clinical pharmacists working in Sudan,
particularly in terms of educating individuals with type 2
diabetes, given the scarcity of clinical research in this field.
Additionally, this study addresses the unique cultural, eco-
nomic, and healthcare challenges in Sudan, as most studies
have been conducted in other developing countries.
Importantly, this study specifically evaluates the clinical
pharmacist’s influence in diabetes management through a
double-blind, randomized controlled trial, providing robust
evidence of the effectiveness of the intervention, especially
in areas where the clinical pharmacist’s role in diabetes
management continues to grow. Furthermore, this study’s
dual focus on treatment satisfaction and quality of life offers
a comprehensive understanding of how pharmacist-led edu-
cation impacts various facets of patient well-being. This
holistic approach may yield a deeper understanding than
studies that focus on a single outcome. The study is unique
as it helps identify specific barriers to diabetes education in
low-resource settings like Sudan and explores how diabetes
education can be adapted to different circumstances, par-
ticularly in situations where there is a severe shortage of
diabetes specialists in low-resource countries globally.

Materials and Methods
Study Setting

The current study was a randomized, double-blind, con-
trolled trial with 1:1 allocation. The trial registration num-
ber is PACTR202311766174946 which was registered by
pan African clinical trials registry. The study was done at a
diabetes clinic located at Omdurman Military Hospital
(OMH), Khartoum, Sudan. Individuals with T2DM attend-
ing the diabetes clinic at OMH over 12 months from January
2021 to January 2022 were selected.

Inclusion and Exclusion Criteria

Patients with type 2 diabetes mellitus who were aged 18 to
75 years (adults and older adults) and attending the diabe-
tes clinic were included in the study. Any pregnant patients
with diabetes, patients currently using medications (like

diabetogenic immunosuppressants or antidepressants), that
may affect blood glucose levels at the time of the study and
any patients who were unable to communicate were
excluded from the study

Samples and Sampling Method

The total sample size was 364, based on the equation used.*
The interventional and control group participants were
assigned randomly by simple random sampling technique.
The control group were managed per usual care by their
physicians. Outside the intervention, both groups were
treated equally. Patients in the interventional group were
managed by usual care plus education done by the researcher
(Figure 1)

Collection of Data

Pre-structured standardized questionnaire were used to
assess treatment satisfaction and QoL for the controls and
intervention groups. The questionnaires consisted of 4 sec-
tions; section 1 included the socio-demographic data
(including phone numbers, gender, age, marital status, resi-
dence, and educational level) section 2 included the medi-
cation history of the participants section 3 assessed the
patient treatment satisfaction while section 4 assessed the
patients QoL. Data were collected through direct interviews
with patients and telephone calls.

Methods of Calculating Scores of Treatment
Satisfaction and Patients’ QoL

Treatment satisfaction score. The treatment satisfaction sec-
tion consisted of 8 questions with Likert scale containing 7
points that were ranged from 0 to 6, with 0 indicating worst
satisfaction and 6 indicating the best satisfaction. The score
was done for 6 questions, while the other 2 questions that
addressed the perceived burden of hypoglycemia and
hyperglycemia were scored independently. Hence treat-
ment satisfaction scores were ranged from 0 to 36 and the
higher scores indicates better satisfaction. The total score of
the other 2 questions, which addressed the perceived burden
of hypoglycemia and hyperglycemia, ranged from 0 to 12,
with 0 indicating the most perceived burden of hypoglyce-
mia and hyperglycemia and 12 indicating low perception of
the burden of hypoglycemia and hyperglycemia.’%’

QoL score. We used the short-form health survey (SF-
12) scale of QoL. It consisted of 12 questions with dif-
ferent responses. The overall QoL score ranged from 12
to 47, with the lower score indicating the worst QoL
while higher scores indicating better QoL. The QoL
scale was further divided into subscales physical health
components (PCS), which measure physical HRQoL and
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Figure |. Flow chart illustrates the selection and the number of participants throughout the study period.

mental health components (MCS) which measure mental
HRQoL. The total score of Physical health components
was 20, and it was obtained by summation of the scores
of items (1, 2, 3, 4, 5, and 8) of SF-12 short. The total
score of mental health components was 27, and it was
obtained by summation of the scores of items (6, 7, 9,
10, 11, and 12) of SF-12.3® we used the Arabic version of
the questionnaire.’

Primary Outcome Measures

The primary outcomes was the improvement or deteriora-
tion in quality of life and treatment satisfaction scores
among the interventional and control groups at the study
end when compared to baseline.

Blinding

Information was not withheld from the investigators but the
trial participants (patients) and the physicians. Individuals
in the interventional group are told they are going to be part
of a study on diabetes education, but they are not told if they
are in the control group or if a clinical pharmacist will be
educating them. This ensures that their responses are not
influenced by their awareness of the type of intervention. To
further prevent variations that could alert patients to their
group assignment, the diabetes education sessions for the
intervention group may also be standardized in terms of
content and delivery.

Without knowing the patients’ group assignments, phy-
sicians treated all of them with the standard of care that
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they usually provided. The clinical pharmacists conducting
the education are different from researchers who assess the
outcomes like patients’ quality of life and treatment
satisfaction.

Intervention

The selection of the study participants, baseline informa-
tion including filling of the questionnaires and interven-
tion were done in the first 5months of the study period.
Intervention was done through direct counseling during
clinical pharmacists’ visits and sending 12 educational
videos. The clinical pharmacist visits were scheduled
monthly throughout the first 5 months. The initial visits
took about 15 to 20 min. The educational videos covered
all information about diabetes mellitus in general, medi-
cations’ use, lifestyle changes, and self-care activities.
Education were scheduled more frequently during the
early months of the interventional period to ensure patient
engagement and provide enough opportunities and time
to address all patients’ goals and concerns. The question-
naires were filled at baseline and at the end of the study in
the 12th month.

Data Analysis

We analyzed data by using the Statistical Package for the
Social Sciences; SPSS version 28. Descriptive and inferen-
tial statistics were done in this study. An independent-sam-
ple T-test was used to compare the means of the continuous
variables among categorical groups). Paired sample 7-test
was performed to determine any significant difference
between the outcome variables at 2 points.

Ethical Approval

The ethical approval was obtained from Omdurman Islamic
University (OIU/FPGS-Jan-2020) and Omdurman Military
Hospital (GDMS/April-2021). Voluntary participation from
the selected participants was taken. Written informed consent
was obtained from the participants before being recruited
into the study after explaining the main aim of the study. The
facts and basis of the study, risks and benefits anticipated, the
confidentiality and voluntary nature of the study were dem-
onstrated to the participants by the principal investigator.

Results

Baseline Information

Of 364 participants, females were represented 76.4%). The
average age of the experimental group was 54.5 (£10)
years and it was 56 (£9.8) years for the controls. The
median (IQR) duration of DM per years for the participants

was 8 (4-14) years.78% of the experimental group were on
metformin, while 81.3% of the controls were taking it.
Hypertension was the major associated co-morbidity among
the 2 groups. Calcium channel blockers (CCBs) were the main
antihypertensive medications taken by both groups (Table 1).

Treatments Satisfaction Among the Participants
at Baseline

About two-thirds (67.6%, n=123) of the experimental group
and 73% (n=133) of the controls were satisfied with their
current treatment. The level of satisfaction with current treat-
ment and understanding of diabetes mellitus was higher in
the controls when compared to the experimental group. In
addition, 9.3% (n=17) of the experimental group and 8.8%
(n=16) of the controls did not feel that their blood sugars
have been unacceptably high recently. The median satisfac-
tion score in this study was 27 (IQR=24-30; Tables 2and 3).

Treatments Satisfaction Among the Participants
at 12 Months Period

A majority (72.1%) of the interventional group were satis-
fied with their current treatment, while about two-thirds
(67.6 %) were satisfied with their understanding of diabetes
mellitus. Overall, the levels of satisfaction with current treat-
ment and understanding of diabetes mellitus were higher in
the experimental group when compared to the controls. Only
16.8% (n=30) of the experimental group and 8.5% (n=15)
of the controls did not feel that their blood sugars have been
unacceptably high recently (Tables 2 and 3).

Quality of Life of the Participants at Baseline

Approximately 38.5% of the experimental group reported
that their health status is very good compared to 39.5% of
the controls. About 64.8% and 67.6% of the experimental
group said their health status is not limited by performing
moderate physical activities. About 50.8% of the experi-
mental group and control reported that pain did not interfere
with their normal work in the past 4 weeks. Generally, phys-
ical health and emotional problems did not affect more than
64% of the experimental group and controls. About 46.7%
and 44.5% of the experimental group and controls reported
that during the past 4 weeks, most of the time, they felt
peaceful and calm, respectively. About 35.9% and 37.9% of
them, most of the time, felt that they had a lot of energy,
respectively. This study’s mean the overall quality of life
score was 28.5 (£3.23), with min-max values (18-37). The
mean physical component of the QoL score was 12.3
(*=1.8), with min-max values being (7-17), while the mean
of the physical component of the QoL score was 16.1
(£2.8), with min-max values of 6 to 24 (Table 4).
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Table |. Baseline and Clinical Data of the Studied Population (n=364).

Study group Total
Experimental (n=182) Controls (n=182) N=364

Variable Responses N % N % N %
Sex Males 35 19.2 51 28.0 86 23.6
Females 147 80.8 131 72.0 278 76.4
Age (years) <40 18 9.9 16 8.8 34 9.3
41-50 59 324 42 23.1 101 27.7
51-60 57 31.3 65 357 122 335
61-70 38 20.9 49 26.9 87 23.9
>70 10 5.5 10 5.5 20 5.5
Residence Urban 165 90.7 150 82.4 315 86.5
Rural 17 9.3 32 17.6 49 13.5
Educational level llliterate 26 14.3 37 20.3 63 17.3
Primary 51 28.0 68 374 119 327
Secondary 73 40.1 55 30.2 128 352
University graduate 29 15.9 22 12.0 51 14.0
Post graduate 3 1.6 00 0.0 3 0.8
Family history of Yes 126 69.2 121 66.5 247 67.9

diabetes mellitus

Hypertension — 71 39.0 73 40.1 144 39.6
Antihypertensive CCB 43 537 40 47.0 83 50.3
medications ARBS 21 26.3 I5 17.6 36 21.8
ACEls I 13.8 21 247 32 19.4
ARBs + thiazides 4 5.0 2 2.4 6 37
Others | 1.2 7 82 8 48
Sulfonylurea — 87 478 91 50.0 178 48.9
Metformin — 142 78.0 148 81.3 289 794
Taking insulin — 77 423 83 45.6 164 45.1
Type of insulin taken Soluble 2 2.6 3 3.6 5 3.1
Mixed 52 67.5 54 65.0 106 64.6
Glargine + soluble 7 9.0 12 14.5 19 1.6

Glargine 14 18.0 14 16.9 28 17
Soluble + mixed 2 2.6 00 0.0 2 1.2
Vildagliptin tablets — 2 1.1 3 1.6 5 1.4
Vildagliptin + metformin — 3 1.6 | 0.5 4 1.1

tablets

Abbreviation: SD, standard deviation.

Quality of Life of the Participants at |2 Months
Period

At the end of this study, more than half (52%, n=93) of the
experimental group reported that their health was very good
compared with 31.6 % (n=>56) of the controls. Abour 55.9%
(n=100) and 49.2% (n=87) of the experimental group and
controls reported that their health was not limited by per-
forming moderate physical activities. Generally, physical
activity and emotional feelings were not affected in more
than 70% of the experimental group and more than 60% of
the controls. About 45.3% and 44.6% of the experimental

group and controls reported that they felt peaceful and calm
during the past 4weeks most of the time, respectively.
About one-third of experimental group and controls
reported that most of the time, they felt that they had a lot of
energy, respectively (Table 4).

HbA I ¢ Level With Treatment Satisfaction and
QoL Comparison in the Experimental Group and
Controls at 2 Different Times

An-Independent sample T test results revealed that in con-
trols, the average satisfaction score was 26.4 (*6)
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Table 2. Treatment Satisfaction Among the Experimental Group at Baseline (n=182).

Satisfaction item (participants were

Experimental group (n=182)

asked to rate their level of satisfaction

with the following): 0 | 2 3 4 5 6

I. Current treatment 2 (1.1) 3(1.6) 10 (5.5) 25 (13.7) 19 (10.4) 87 (47.8) 36 (19.8)

2. Feelings of unacceptably high blood 17 (9.3) 24 (132) 23 (12.6) 42 (23.1) 10 (5.5) 35(19.2)  31(17.0)
sugars recently

3. Feelings of unacceptably high blood 16 (8.8) 12 (6.6) 10 (5.5) 47 (25.8) 25 (13.7) 31 (17.0) 41 (22.5)
sugars recently

4. How convenient is their treatment, 3 (1.6) 8 (4.4) 6(3.3) 30 (16.5) 27 (14.8) 7(41.8) 32(17.6)
recently

5. How flexible is their treatment, 13 (7.1) 12 (6.6) 56 (3.3) 25 (13.7) 28 (15.4) 74 (40.7) 24 (13.2)
recently

6. Understanding of diabetes | (0.5) 8 (4.4) 9 (4.9) 27 (14.8) 49 (26.9) 68 (37.4) 20(11.0)

7. Their recommendation of this form of 2 (I.1) 3(1.6) 10 (5.5) 25 (13.7) 19 (10.4) 87 (47.8) 36 (19.8)
treatment to someone else with their
kind of diabetes

8. Their willing to continue with their 2 (1.1) 3(1.6) 10 (5.5) 25 (13.7) 19 (10.4) 87 (47.8) 36(19.8)

present form of treatment

Table 3. Treatment Satisfaction Among the Controls at Baseline (n=182).

Satisfaction item (participants were

Controls n=182)

asked to rate their level of satisfaction

with the following): 0 I 2 3 4 5 6

I. Current treatment 4(2.2) 52.7) 3(1.6) 17(9.3) 20(11.0) 100 (54.9) 33 (l8.1)

2. Feelings of unacceptably high blood 16 (8.8) 38 (20.9) 14(7.7) 48 (26.4) 30 (16.5) 31 (17.0) 52.7)
sugars recently

3. Feelings of unacceptably high blood 23 (12.6) 44 (24.2) 14(7.7) 53(29.1) 12(6.6) 13 (7.1) 23 (12.6)
sugars recently

4. How convenient is their treatment, 7 (3.8) 11 (6.0) 2(1.1)y 23(12.6) 36(19.8) 76 (41.8) 27 (14.8)
recently

5. How flexible is their treatment, 15 (8.2) 10 (5.5) 7(38) 25(13.7) 36(19.8) 61(33.5) 28 (15.4)
recently

6. Understanding of diabetes 2(1.1) 4(22) 9(49) 23(126) 35(19.2) 83 (45.6) 26 (14.3)

7. Their recommendation of this form of 4 (2.2) 52.7) 3(1.6) 17(9.3) 20 (11.0) 100 (54.9) 33 (l18.1)
treatment to someone else with their
kind of diabetes

8. Their willing to continue with their 4(22) 5(2.7) 3(1.6) 17 (9.3) 20 (11.0) 100 (54.9) 33 (l18.1)

present form of treatment

at baseline and it was 26(=*5.7) at the study end. In the
experimental group, the average treatment satisfaction
score was 26.1 (*+5.8) at baseline and it was 27.1(*4.5) at
the study end and there was a statistically significant differ-
ence between the change of average satisfaction score from
baseline to 12 months in the experimental group compared
the controls (P <.001). A meaningful increase in treatment
satisfaction could enhance patients’ commitment to their
diabetes management plan, potentially leading to better
health outcomes. Increased satisfaction could indirectly or
directly contribute to fewer complications if it leads to bet-
ter management of diabetes. However, there are statistically

insignificant differences between the change of average of
overall QoL score from baseline to 12 months between the 2
groups (P=.157; Table 5).

Discussion

This study evaluated the impact of Diabetes Education on
the quality of life and treatment satisfaction of patients liv-
ing with type Il Diabetes Mellitus at Omdurman Military
Hospital. Pharmacists can substantially impact diabetes
care. They can screen patients who have a high risk for dia-
betes, such as those who have a strong family history of
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Table 4. Comparisons of Health-related QoL Between the Study Groups at Baseline (n=364).

Study group Total
Experimental
(n=182) Controls (n=182) n=364
Qol items (participants were asked
to rate the following) Responses N % N % N %
|. Their health is : Excellent 49 26.9 51 28.0 100 27.5
Very good 70 385 72 39.6 142 39.0
Good 45 247 41 225 86 23.6
Well 10 5.5 10 5.5 20 5.5
Weak 8 44 8 44 16 44
2. If their health limit them in Yes, very much limited 27 14.8 27 14.8 54 14.8
performing moderate physical Yes, a little limited 37 20.3 32 17.6 69 19.0
activities No, absolutely unlimited I8 64.8 123 67.6 241 66.2
3. If their health limit them in climbing  Yes, very much limited 41 225 32 17.6 73 20.1
several flights of stairs? Yes, a little limited 37 20.3 28 15.4 65 17.9
No, absolutely unlimited 104 57.1 122 67.0 226 62.1
4. if they accomplished less than they ~ Yes 62 34.1 6l 335 123 338
would like during the past 4weeks  No 120 65.9 121 66.4 241 66.2
based on their physical health
5. If they have been limited in the Yes 60 33.0 66 36.3 126 34.6
kind of work or other activities? No 122 67.0 116 63.7 238 65.4
during the past 4weeks based on
their physical health
6. If they have accomplished less than ~ Yes 65 357 57 30.2 122 335
they would like during the past No 17 64.3 125 69.8 242 66.5
4weeks as a result of emotional
problems
7. If they have not done work or Yes 68 374 55 30.2 123 338
other activities as carefully as usual  No 114 62.6 127 69.8 241 66.2
during the past 4 weeks as a result
of emotional problems
8. Interference of pain with their It does not affect at all 92 50.5 92 50.5 184 505
normal work during the past Little 4| 22.5 45 24.7 86 23.6
4weeks Moderately 28 15.4 23 12.6 51 14.0
Quite a bit 17 9.3 19 10.4 36 9.9
Extremely 4 2.2 3 1.6 7 1.9
Type of group Total
Experimental
(n=182) Controls (n=182) N=364
N % N % N %
9. Number of times they felt calm and  Every time I5 82 18 9.9 33 9.1
peaceful during the past 4weeks Most of the time 85 46.7 8l 44.5 166 45.6
A lot of time 19 10.4 32 17.6 51 14.0
Sometime 39 21.4 39 21.4 78 21.4
A little bit of time 20 11.0 9 49 29 8.0
Nothing of time 4 22 3 1.6 7 1.9
10. Number of times they had a lot of  Every time 13 7.1 13 7.1 26 7.1
energy during the past 4weeks
Most of the time 64 35.2 69 37.9 133 36.5
A lot of time 26 14.3 33 18.1 59 16.2

(continued)
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Table 4. (continued)
Type of group Total
Experimental
(n=182) Controls (n=182) N=364
N % N % N %
Sometime 42 23.1 37 20.3 79 21.7
A little bit of time 28 154 22 12.1 50 13.7
Nothing of time 9 4.9 8 44 17 47
I'l. Number of times they had felt Every time 4 22 I 0.5 5 1.4
downhearted and blue during the  Most of the time Il 6.0 I 0.5 12 33
past 4weeks A lot of time f 6.0 10 5.5 21 5.8
Sometime 38 20.9 66 36.3 104 28.6
A little bit of time 56 30.8 51 28.0 107 29.4
Nothing of time 62 34.1 53 29.1 115 31.6
12. Number of times their physical Every time 5 27 7 38 12 33
or mental health interfered with Most of the time 19 10.4 18 9.9 37 10.2
their social activities during the Some time 34 18.7 27 14.8 61 16.8
past 4weeks A little bit of time 36 19.8 45 247 8l 22.3
Nothing of time 88 484 85 46.7 173 475

DM, set and monitor the goals of treatment, and assess the
health status of patients. Worth pointing out that a family
history of DM is a strong, independent and easily consid-
ered risk factor for T2DM. More than two-thirds of the par-
ticipants had a family history of diabetes (69.2% of
experimental group and 66.5% of controls); such result is
consistent with Bukhsh et al*’ study. They found that 59.2%
of the participants had a family history of DM. However,
another study in Sudan showed different findings as 47% of
the individuals living with diabetes respondents, had a fam-
ily history of T2DM.*' Similarly, Al Mazroui et al*> showed
that 44.2% and 37.5% of the experimental group and con-
trols had a family history of diabetes, respectively.*?
Patients’ satisfaction with their treatment directly impacts
the control of their disease. The current study showed no
statistically significant difference between the average of
overall treatment satisfaction score at baseline between the
experimental group and controls, but it showed a significant
difference between them at the study end.

Moreover, there was no correlation between treatment
satisfactions among the experimental group at baseline. At
the same time, there was a positive correlation at the study
end, indicating that a higher treatment satisfaction score
was shown among the experimental group than in the con-
trols, which significantly impacted patients’ education on
treatment satisfaction. Rothman et al*® found that the change
in the mean satisfaction score among the experimental
group was 4 folds than that of controls. This result is similar
to Sriram et al,* they found a statistically significant

difference between the intervention group and controls at the
study end (P=.01). Hence, these findings are suggested to
reflect the education provided by the clinical pharmacist.
Quality of life is a predictor of and well-being. Many indi-
viduals with diabetes get stressed and do less self-care man-
agement as diabetes can negatively affect the patients’
QoL.">!¢ Depression is a significant predictor of hospitaliza-
tion, death as well as physical and metabolic factors like the
presence of complications, increased BMI and HbAlc level.

In the current study, the average QoL score was increased
by 5.4 at the study end for the interventional group com-
pared to baseline. For the controls, it was increased by 4.4
(P=.157). Additionally, there was no correlation between
QoL among the interventional and control group at baseline
(P=.307) and at the study end (P=.260). This result indi-
cates no significant difference between the mean values nor
the mean change of QoL score among the experimental
group and controls at baseline or even at the study end. This
result is dissimilar to the findings of other studies,***® which
showed a significant difference between the mean QoL
from the baseline to the study end among the interventional
group. However, there was no significant difference among
the controls. From these findings, we can conclude that the
educational sessions provided for the participants had no
direct impact on their overall QoL. The timing in which the
study was conducted; during the COVID-19 pandemic
might be the main reason behind the non-significant
improvement in QoL, which could directly impact the QoL
of the general population and patients with diabetes.
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Table 5. Comparison of Treatment Satisfaction and Health Related QoL’ Scores and HbAIc in Both Groups at Baseline and

2 months Follow Up.

Experimental group Controls P value P value
Variables Baseline 12 months Baseline 12 months Baseline 12 months
Satisfaction 26.1 (=5.8) 27.1 (=4.5) 26.4 (=6) 26.0 (=5.7) 626 .036
Mean change of satisfaction score +0.9(%0.1) -0.4(=0.08) <.001
from baseline to 12 months
Overall Qol 283 (£3.2) 33.7 (£5.7) 28.6 (£3.2) 33.0 (£5.7) .307 .260
PCS of QoL score 12.3 (=1.8) 16.1 (=2.9) 124 (+=1.8) 15.1 (%£3.0) .954 .002
MCS of QoL score 6 (*£2.9) 17.5 (+3.3) 16.2 (+£2.8) 17.8 (=3.4) .389 416
Mean change of Overall QoL +5.4 (£0.5) +4.4 (+0.5) 157

score from baseline to 12months

Abbreviations: MCS, mental components; PCS, physical components.
An-independent sample T-test was used at alpha level .05, + (1), = ({).

Limitations of the Study

(i) The study was conducted in Khartoum, the capital
of Sudan in one diabetes clinic. Further, larger ran-
domized clinical trials involving individuals with
type 2 diabetes from different regions of Sudan are
needed before the conclusions of this study can be
applied to the entire country.

(i) Our study only assessed the short-term outcomes
(12months); hence, it could not determine whether
these beneficial effects would be consistent during
a more extended study period.

(iii) The study’s estimation of the quality of life was
done according to the patients’ self-reporting; this
might lead to overestimating the parameters. Using
observational methods and more than one approach
to self-reporting will be more effective. However,
we have tried to overcome this effect by using stan-
dardized self-reporting scales measures that can
achieve the objectives adequately.

(iv) The impact of COVID-19 added extra work for the
team working on this trial, as regular follow-ups via
phone were required to ensure consistency in medi-
cation adherence.

Strengths of the Study

The representative sample size, and 1 year follow-up dura-
tion of our study have made it one of the most unique and
novel studies. Moreover, In terms of dropouts, we experi-
enced a very low dropout rate as it did not overcome 2% (8
participants; 5 controls and 3 cases) of the total population.

Conclusion

The education provided improved self-reported treatment-sat-
isfaction. At the study end, there were statistically insignificant
differences in QoL between the 2 groups compared to baseline.

This study could pave the way for future replication through
larger randomized clinical trials with recruitment from differ-
ent regions of Sudan. Additionally, future studies assessing the
impact of counselling programs delivered by well-practiced
and trained clinical pharmacists could significantly improve
patients’ health by increasing their knowledge about diabetes.
These programs may also directly enhance patients’ attitudes
and practices. Such programs could be valuable tools for mak-
ing decisions regarding disease monitoring and for enhancing
community-cantered management of diabetes. More studies
are required to evaluate the impact of clinical pharmacy educa-
tion on quality of life and establish its cost-effectiveness in dia-
betes service as stakeholders seek cost-effective diabetes
management strategies.
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