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Background: The Kingdom of Saudi Arabia (KSA) has the second highest prevalence of type 2
diabetes mellitus (T2DM) in the Middle East. There is a paucity of research on the experiences
and treatment preferences of patients with T2DM in KSA. This study explored Saudi patients’
health-related quality of life, eating habits, experiences during Ramadan, and preference between
two glucagon-like peptide-1 receptor agonist (GLP-1 RA) treatment devices.

Methods: A cross-sectional, observational study was conducted in three cities in KSA.
Participants completed sociodemographic and clinical forms, EQ-5D-5L, Impact of Weight
on Self-Perceptions, and a diabetes treatment survey. Participants also viewed instructional
videos on GLP-1 RA injection devices and indicated their device preference.

Results: Of the 310 participants, 53% were male. The mean age was 43 years (range: 30.0—
75.0), duration since diabetes diagnosis was 6.3 years (range: 0.2-27.1), the most commonly
reported last HbA ¢ level was between >7.1% and 8% (45%). The mean EQ-5D-5L index score
was 0.90, with some participants reporting problems with pain/discomfort (34.5%) and usual
activities (33.2%). Patients reported a low-to-moderate impact of weight on self-perception. In
preparation for Ramadan, participants sought physician advice on diabetes management (37%)
and/or increased checks of their blood glucose (37%). After watching the videos, 89% (n=277) of
participants indicated a device preference, with significantly more preferring the dulaglutide
device (n=186, 67%) over the semaglutide device (n=91, 33%) (p<0.0001).

Conclusion: This study indicates that T2DM has a significant social, emotional, and
behavioral impact on the lives of patients in KSA.

Keywords: Kingdom of Saudi Arabia, patient-reported outcomes, type 2 diabetes,
preferences, impacts, health-related quality of life

Introduction
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease affecting more than
500 million people worldwide.' The Kingdom of Saudi Arabia (KSA) has the second
highest prevalence of T2DM in the Middle East, which represents a serious public
health concern due to high levels of morbidity and mortality.> Although the pre-
valence of diabetes in KSA is well documented, the population characteristics,
patient-reported impacts associated with diabetes, health-related quality of life
(HRQoL), and the treatment preferences of these patients are less well understood.
Sub-optimal treatment of T2DM can result in several health complications such
as neuropathy, kidney failure, and cardiovascular events.*> A recent cross-sectional
study conducted among Saudis with T2DM (n=423) demonstrated that 75% of
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participants had poor glycemic control.® Factors predictive
of persistent hyperglycemia included a family history of
diabetes, long duration of diabetes, lack of exercise, and
excess body weight. Furthermore, a study that analyzed
medical records from two diabetes clinics in Riyadh
reported that only 19% of T2DM patients achieved
American Diabetes Association (ADA) recommended
HbAlc targets, with 70% reporting two or more cardio-
vascular risk factors.*

Improving patients’ medication adherence can result in
significant improvements in glycemic control.” An associa-
tion between medication adherence and HRQoL has been
demonstrated among patients with T2DM in KSA.®
Additionally, a recent consensus report by the ADA and
the European Association for the Study of Diabetes (EASD)
suggests that healthcare providers should strive to persona-
lize treatments by addressing patients’ concerns about treat-
ments to potentially improve medication adherence.’'”
Specifically, the report highlights that among patients with
T2DM, patient preference is a “major factor driving the
choice of medication.” Further, the report notes that pre-
ference is influenced by a wide range of treatment attributes,
and that treatment attributes (such as the injection devices)
can prevent some patients from using a medication even if
the medication has been proven effective. Further, patient
preference can have an impact on treatment adherence,
which contributes to treatment outcomes.''™'* Therefore,
when making treatment decisions, it is important for health-
care providers to not only consider safety and efficacy, but
also other treatment attributes that may affect patient
preference.

Despite the existence of effective treatments, delays in
treatment intensification are not uncommon in T2DM.'*!?
Among patients with T2DM in KSA, researchers have
documented an unwillingness to initiate treatment with
insulin because of lifestyle restrictions, fear of hypoglyce-
mia, and concerns about weight gain.'® While insulin is
one treatment option available to address hyperglycemia,
glucagon-like peptide-1 receptor agonists (GLP-1 RAs)
are another alternative that have been shown to improve
cardiovascular and renal outcomes, reduce hypoglycemia,
and minimize weight gain. GLP-1 RAs are recommended
as a treatment approach for T2DM when HbAlc levels
exceed 7% and patients are overweight.'” Patient prefer-
ence for the devices used to administer the GLP-1 RAs,
dulaglutide and semaglutide, has been studied previously.
For example, a significantly larger proportion of patients
device (84.2%) over the

preferred the dulaglutide

semaglutide device (12.3%) in a cross-over trial of US
patients with T2DM.'” Similar results were also found in
a vignette-based study of these devices among Italian
patients, with 88.4% preferring the dulaglutide device
over the semaglutide device (11.6%).'*

There is limited research on T2DM patient character-
istics, HRQoL, and treatment preferences among patients
with diabetes in the Middle East, and specifically, in KSA.
The aim of the current study was to begin to address this
research gap. The purpose of the current study was to
gather data on patients from this population to help better
understand the characteristics, experiences, and challenges
of patients with T2DM in KSA.

Methods
Study Design

A cross-sectional, observational study was conducted
among patients with T2DM in KSA. The current study
included three phases. In the first phase, 11 open-ended
interviews were conducted to understand patient’s current
diabetes experience, including challenges of maintaining
glycemic control and managing blood glucose levels dur-
ing Ramadan. The qualitative results from this initial
phase led to the development of a diabetes treatment
survey, which was also informed by previous T2DM sur-
vey studies in the literature and expert feedback from
T2DM researchers.

The survey was then piloted among 10 patients in
the second phase of the study to assess participants’ com-
prehension of the questions. Minor changes to questions
were implemented based on qualitative feedback gathered
in this phase. The third phase was a cross-sectional study
in which a questionnaire including the final version of the
diabetes treatment survey was administered to patients
with T2DM between February and April 2019.
Participants completed all questions on a laptop computer
during an in-person session with a trained, same gender
researcher. The surveys were completed at locations con-
venient to the participants in Jeddah, Riyadh, and
Dammam (e.g., participants’ houses, cafes, and/or public
places).

Study Sample

Participants who were included in the study were KSA
nationals between the ages of 30 and 75 who had received
a T2DM diagnosis from a medical doctor and had no prior
with diabetes treatments.

experience self-injectable
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Participants with a cognitive disability, hearing difficulty,
inability to be interviewed in person, type 1 or gestational
diabetes diagnosis, and/or who were employed in the
pharmaceutical industry (including family members)
were excluded.

Participants were recruited from three cities (Jeddah,
Riyadh, and Dammam) in KSA through patient panels,
advertisements on social media, online forums, and dia-
betes organizations. Potential participants were invited via
email or telephone to complete screening questions and
were asked to provide documentation of a T2DM diagno-
sis (e.g., medical note, diabetes prescription). Interested
and eligible participants received an invitation for an in-
person interview; eligibility was confirmed before data
collection commenced. Trained local researchers con-
ducted the in-person interviews in Arabic. To ensure that
procedures were appropriate for participants in the KSA,
several cultural considerations/adaptations were imple-
mented, including using interviewers who were the same
gender as the participant, ensuring participants viewed
videos containing figures of the same gender, and complet-
ing the study before Ramadan to minimize the impact on
participation.

Study Questionnaire

The study questionnaire included four sections: 1) socio-
demographic and clinical questions; 2) the EQ-5D-5L; 3)
the Impact of Weight on Self-Perceptions (IW-SP) instru-
ment; and 4) the diabetes treatment survey specifically
developed for this study (see Supplemental material).

The questionnaire was administered in Arabic.

Sociodemographic data were collected such as age,
gender, ethnicity, marital status, employment status, edu-
cation level, and household income. Clinical characteris-
tics, including time since diagnosis, the type of healthcare
professional who diagnosed the T2DM, HbAlc levels, and
current treatments for T2DM, were also collected. The
EQ-5D was used to assess health status with two sections:
descriptive questions (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression) and a visual ana-
logue scale (VAS).!?%2

The IW-SP is a three-item measure designed to assess
self-perception in the context of one’s weight among
patients with T2DM and obesity.>> The measure includes
three items that ask respondents about feeling unhappy
with their physical appearance, feeling self-conscious in
public, and feeling unhappy — all due to weight. The
instrument is scored as the average of the item scores,

which have a five-point scale ranging from “Always” to
“Never,” higher scores indicate better self-perception.

The diabetes treatment survey is comprised of 25 ques-
tions, including some with sub-questions (see Supplemental
material). The survey was designed for this study and was
intended to capture T2DM patients’ beliefs regarding their
diabetes condition, treatment experiences, willingness to use
injectable medications, and challenges with maintaining
glycemic control in KSA (ie, impacts of obesity and
Ramadan on their condition). The diabetes treatment survey
also evaluated patient preferences for the injection devices
associated with two GLP-1 RAs: dulaglutide and semaglu-
tide. Videos presented information on the two devices used
to inject the medications based on manufacturers’ instruc-
tions for use; one video illustrated device X (dulaglutide)
and a second video showed device Y (semaglutide). Both
videos were embedded into the survey and no product names
were disclosed. Participants were assigned to watch videos
that portrayed someone of the same gender to provide
a culturally appropriate demonstration of self-injectable dia-
betes treatment. The content was the same for each gender-
specific video. The order of the videos (device X versus Y)
was randomized across participants. After participants
watched both videos, the participants completed the will-
ingness to use and device preference questions.

Participants were required to provide written informed
consent before completing study procedures, and all pro-
cedures and materials were approved by an independent
institutional review board (Ethical & Independent Review
Services; Study Number: 18,205-01A approval date: 01/
14/19). This study was conducted in accordance with the
Declaration of Helsinki.

Statistical Analyses

Descriptive statistics were used to characterize the sample
in terms of demographics, clinical characteristics, device
preference, and patient-reported measures. Continuous
variables were summarized with means and standard
deviations and for categorical variables, frequencies and
percentages were used.

The Prescott test and chi-squared test were performed to
determine if a statistically significant difference in prefer-
ences for the two devices existed while taking into account
device order (significance level at p <0.05).>* The Prescott
test accounted for potential “no preference” responses,
whereas the chi-squared test compared responses when
a preference was indicated. Descriptive preference results
(frequencies and percentages) were also calculated. SAS®™
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statistical software version 9.4 (SAS Institute Inc., Cary,
NC) was used to conduct the statistical analyses.

Results
Participant Sociodemographic

Characteristics

A total of 310 participants completed the study. The study
sample had a mean age of 43 years old (standard deviation
[SD]=8.7 years), and slightly more than half (53.2%) were
male (Table 1). All participants in the study were Saudi
nationals. Slightly more than half (56.1%) of participants
were employed at least part time (full-time 40.0%; part-time
16.1%). Almost half (48.4%) reported having a bachelor’s
degree, and another 44.2% with a secondary education as
the highest degree. The most commonly reported annual
household income revealed by a third of the sample (30.3%)
ranged between 200,000 and 399,999 SAR (equivalent to
approximately $53,000 — $106,500 USD).

Self-Reported Clinical Information
Participants’ average mean time since diagnosis of T2DM
was 6.3 (SD=5.0) years. A total of 49.4% of participants
were diagnosed with T2DM by an internal medicine practi-
tioner, and another 31.3% were diagnosed by a general
practitioner (Table 2). The majority of participants self-
reported that their last HbAlc level was higher than 7%,
with 73 participants (23.5%) reporting an HbAlc of <7%,
139 participants (44.8%) reporting a range between 7.1%
and 8%, 60 participants (19.4%) reporting a range between
8.1% and 9%, and 28 participants (9.0%) reporting a range
0f 9% or higher. The self-reported mean body mass index of
the study sample was 29.5 (SD=5.7).

Most participants reported that their T2DM was treated
with medication (88.7%) and/or diet (65.2%). Among those
who reported taking medication, oral medication monother-
apy was reported by 50.0% of participants. Additionally,
participants reported seeing a healthcare professional on
average 6.8 times (SD=3.7) a year for T2DM management.

Impact of T2DM

Overall Impact

Overall, 77.1% of participants reported at least some level
of impact when asked “How much impact does your
T2DM have on your life?” (some [52.6%], moderate
[21.9%], and severe [2.6%]). Participants cited a variety
of specific impacts, including: eating behavior (e.g., food
choices, relationship with food, timing of eating) (49.7%),

leisure activities (33.2%), and emotions (32.9%). Further,
over 78.7% of participants reported that they “worried
about their diabetes” (“A little” = 46.1%; “A moderate
amount” = 24.5%; or “A great deal” = 8.1%).

Impact During Ramadan

Approximately one-fifth of the participants (20.0%) reported being
unable to fast for an average of seven days (SD=4.4) during
Ramadan because of their diabetes (Table 3). Females were sig-
nificantly more likely to report being unable to fast compared to
males (p <0.0044). However, a greater proportion of males
reported worrying about their condition when they fasted during
Ramadan (p <0.05). In addition, older participants were more
likely to report that fasting during Ramadan made them worry
about their T2DM (p=0.0004). When asked what steps they took
to prepare for fasting during Ramadan, participants were most
likely to report talking with their physician or healthcare team
(37.1%), checking blood glucose levels more than normal
(37.1%), and/or reducing or limiting activity (29.7%).

Impact of Weight

A total of 121 participants (39.0%) reported impacts in
response to a general question about whether their weight
impacts their day-to-day activities. The most commonly
reported areas of impact were leisure activities (62.0%)
and housekeeping (36.4%), but participants also reported
impacts on self-care (22.3%), social activities (20.7%),
work (19.8%), and family (16.5%).

In addition to impacts on daily activities due to weight,
participants also reported some negative impacts on their self-
perception. On the IW-SP, approximately 28.9% (sometimes:
23.5%, frequently: 4.8%, and always: 0.6%) of participants
felt unhappy with their appearance because of their weight, an
estimated 26.5% (sometimes: 19.4%, frequently: 6.1%, and
always: 1.0%) felt that when comparing themselves with
others they were unhappy due to their weight, and about
22.0% felt self-conscious when going out in public (some-
times: 18.7%, frequently: 2.3%, and always: 1.0%). The
mean raw score on the IW-SP was 4.1 (SD=0.9; range 1-5),
indicating a low to moderate impact of weight on self-
perception overall. There were significant age and gender
trends with older participants and females reporting the great-
est impact of weight on self-perception (both p<0.05).

Health-Related Quality of Life

Results from the EQ-5D-5L were used to evaluate the over-
all health of the sample. The mean EQ-5D-5L index score
was 0.90 (SD=0.14; range: —0.09—1.00). The mean VAS
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Table 1 Demographic Characteristics

Total Age Gender
(N=310)
<40 Years 40-50 Years 50+ Years p-value® | Male Female p-value?
(n=117) (n=136) (n=57) (n=165) (n=145)
Ethnicity, n (%)
Saudi Arab 305 (98.4%) 117 (100.0%) 133 (97.8%) 55 (96.5%) 0.4384 160 (97.0%) | 145 (100.0%) 0.1072
Yemeni 3 (1.0%) 0 (0.0%) 2 (1.5%) 1 (1.8%) 3 (1.8%) 0 (0.0%)
Other® 2 (0.6%) 0 (0.0%) 1 (0.7%) 1 (1.8%) 2 (1.2%) 0 (0.0%)
Marital status, n (%)
Single 48 (15.5%) 31 (26.5%) 11 (8.1%) 6 (10.5%) 0.0001 46 (27.9%) 2 (1.4%) <0.0001
Married 256 (82.6%) | 84 (71.8%) 124 (91.2%) 48 (84.2%) 118 (71.5%) | 138 (95.2%)
Divorced 2 (0.6%) 1 (0.9%) 1 (0.7%) 0 (0.0%) I (0.6%) 1 (0.7%)
Widowed 4 (1.3%) 1 (0.9%) 0 (0.0%) 3 (5.3%) 0 (0.0%) 4 (2.8%)
Employment status, n (%)
Full-time work 124 (40.0%) | 47 (40.2%) 56 (41.2%) 21 (36.8%) 0.0090 109 (66.1%) | 15 (10.3%) <0.0001
Part-time work 50 (16.1%) 21 (17.9%) 23 (16.9%) 6 (10.5%) 45 (27.3%) 5 (3.4%)
Homemaker/housewife 119 (38.4%) | 45 (38.5%) 53 (39.0%) 21 (36.8%) 0 (0.0%) 119 (82.1%)
Student 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Unemployed 8 (2.6%) 4 (3.4%) 1 (0.7%) 3 (5.3%) 2 (1.2%) 6 (4.1%)
Retired 9 (2.9%) 0 (0.0%) 3 (2.2%) 6 (10.5%) 9 (5.5%) 0 (0.0%)
Other 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Highest level of education, n (%)
Primary School 3 (1.0%) 1 (0.9%) 1 (0.7%) 1 (1.8%) 0.2748 1 (0.6%) 2 (1.4%) 0.1950
Intermediate Education 8 (2.6%) 1 (0.9%) 6 (4.4%) 1 (1.8%) 6 (3.6%) 2 (1.4%)
Secondary Education 137 (44.2%) | 48 (41.0%) 57 (41.9%) 32 (56.1%) 66 (40.0%) 71 (49.0%)
University degree (BA, BSc) | 150 (48.4%) | 63 (53.8%) 65 (47.8%) 22 (38.6%) 88 (53.3%) 62 (42.8%)
Post-graduate degree (MA, 10 (3.2%) 4 (3.4%) 6 (4.4%) 0 (0.0%) 3 (1.8%) 7 (4.8%)
PhD, PGCE)
Other® 2 (0.6%) 0 (0.0%) 1 (0.7%) 1 (1.8%) I (0.6%) I (0.7%)
Total household income in last 12 months, n (%)
25,999 SAR or less 12 (3.9%) 7 (6.0%) 3(2.2%) 2 (3.5%) 0.5170 Il (6.7%) 1 (0.7%) 0.0005
26,000 to 199,999 SAR 87 (28.1%) 31 (26.5%) 37 (27.2%) 19 (33.3%) 56 (33.9%) 31 (21.4%)
200,000 to 399,999 SAR 94 (30.3%) 37 (31.6%) 44 (32.4%) 13 (22.8%) 36 (21.8%) 58 (40.0%)
400,000 to 599,999 SAR 52 (16.8%) 17 (14.5%) 20 (14.7%) 15 (26.3%) 29 (17.6%) 23 (15.9%)
600,000 to 799,999 SAR 26 (8.4%) 10 (8.5%) 12 (8.8%) 4 (7.0%) 17 (10.3%) 9 (6.2%)
800,000 or more SAR 8 (2.6%) 4 (3.4%) 4 (2.9%) 0 (0.0%) 4 (2.4%) 4 (2.8%)
Prefer not to answer 31 (10.0%) 11 (9.4%) 16 (11.8%) 4 (7.0%) 12 (7.3%) 19 (13.1%)

Notes: *Other ethnicity reported as: Palestinian (n=1), Somali (n=1). ®Other highest level of education reported as: Teacher’s diploma (n=1), Technical Institute (n=1). “One
way analyses of variance overall F statistic p-value for continuous variables and y* test p-value for categorical variables by age group. “Independent samples t-test p-value for

continuous variables and )(2 test p-value for categorical variables by gender.

score was 80 (SD=13; range 41-100). At least some pro-
blems with pain (34.5%) and usual activities (33.2%) were
reported (Figure 1); the majority reported no problems on
the other domains. There were significant gender and age
differences for all EQ-5D dimensions and for both the index
and VAS scores; younger participants and females consis-
tently reported significantly better health (all p<0.05).

Injection Willingness and Device
Preference

Initially, almost a third (28.0%) of participants were “‘somewhat
willing” or “very willing” to take a diabetes medication that required
an injection for each dose. After watching the videos that described
the injection process for two GLP-1 RA agents, participants’ will-

ingness to inject increased and was significantly higher for device

Patient Preference and Adherence 2020:14

submit your manuscript

2235

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Gelhorn et al

(%02) 6 (%88) €1 (%L7€) T (%96) T (%28) 8 (%08) T SUOIIEDIPAW SDIBGRIP SIOW IO 33y

(%009) +9 (%1°s€) 7§ (%8%9) s¢ (%¥Th) €5 (%6'87) 8T (%0°TH) 911 SUONEDIPAW S2ISQEIP [EIO OM|

£450°0 (%0°€¥) SS (%1°99) €8 £000°0 (%5°1€) £1 (%0°8%) 09 (%679) 19 (%009) 8¢1 UONEJIPAL SIIIQEIP [BJO BUQ
(%) u ,ise19qeIp anok a0y Bulad3.4 APUd.4and Nok dJe spusLIEdL) SUIMO||0) 3Y) JO YIIYA

72000 (%5°9) 8 (%00) 0 £581°0 (%5°€) T (%£70) 1 (%€) S (%970 8 BuiyioN

S010°0 (%6's€) T8 (%€09) €8 S9€0°0 (%8'67) £1 (%b€¥) 65 (%¥09) 65 (%5°€¥) S€I aspJex3

14870 (%1°79) 06 (%6'£9) T £1460 (%649) L€ (%7'99) 06 (%1%9) sL (%T'99) 70T 1Iq

64550 (%9£8) LT1 (%L68) 8¥1 67£0°0 (%Lv6) ¥S (%T'16) I (%678) L6 (%£88) SLT uonesIpaly
(%) u iso3aqelp 7 9dA3 4nok 3eau3 03 op nok op Jeypn

(%80 ¥ (%9€) 9 (%5°€) T (%L7€) § (%90 € (%z€) 01 Mo 30U Op |

(%Ts1) T (%9°€) 9 (%8'51) 6 (%1°8) 11 (%89) 8 (%06) 8T (lowyjowwgy) %6 ueyr taysiH

(jow

(%1°€1) 61 (%840 1t (%€61) 11 (%£'57) s¢ (%0T1) ¥1 (%4'61) 09 | /lowwg/-low/joWWS9) %6 PUE %| 8 USSMIDG

(jow

(%T°sS) 08 (%8°5€) 65 (%6°05) 6T (%6°1¥) LS (%€°sh) €5 (%8¥b) 6£1 | /loWWL9-|ow/oWWS) %8 PUE % |/ USIMIDG

1000°0> (%8€1) 0T (%1°T€) €8 86000 (%s01) 9 (%907) 8T (%€°€€) 6€ (%S°€0) €L (low/jowwigs) %/ mojeg
(%) u ‘;PA9] 2| WqH 3Ise]

(%L°0) 1 (%9°0) 1 (%8°1) 1 (%00) 0 (%6°0) 1 (%9°0) T «PW0

(%575) 8 (%L79) 11 (%02) ¥ (%1°) £ (%89) 8 (%1°9) 61 asiojourdopug

(%0°6) €1 (%S¥1) ¥T (%s701) 9 (%Tel) 8l (%1°11) €1 (%6°11) LE 1s130[032qeIq

1) T (%0°0) 0 (%0°0) 0 (%00) 0 (%L1) T (%90) T Jauonndead asinN

(%9°L¥) 69 (%6°09) 8 (%¥°19) s¢ (%1°L¥) 9 (%T9%) ¥S (%p6¥) €51 Jauonnoe.d supipaw [eussiy|

€970 (%6°5€) TS (%€°£7) sv £87€°0 (%e61) 11 (%9%¢) L¥ (%£°€€) 6€ (%€°1€) L6 oeud [essusn
(%) u isa3aqelp 7 9d4A3 y3m nok pasouselp oypa

[soz—col8¥ | [I'zz=zol oy [soz-81] 26 [I'zz-Tol 8% lez1-c0l 1'e | [Izz=zol £ [e3uey] ueipsly

8S€7°0 (8%) L9 (T9) 09 1000°0> (s9) 201 (8%) €9 (se) ¥ 09 €9 (@s) ueapy
(s4eak) sayaqelp 7 adfy jo sisoudelp asuis awi ]

(s¥1=N) (591=N) > (LS=N) (9£1=N) (L11=N)
vws_ﬁ>.n._ 9lewe4 9le .aw-.._ﬁ>|n_ SAea) +Om SAela) Omlcv SAela) QVV A v
0l1£=N
ECIEDD) 0M< |ejol

®eQ [ed1UD pariodoy-4js T djqeL

Patient Preference and Adherence 2020:14

submit your manuscript

2236

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Gelhorn et al

o o
S
S 8
< =)
o \Y
—
o
— ~
R & ~1
) 1 o
o N Y
® = ca
n m <
© — © ©
—
— <
B o
—
o 2 & &
xR = ) <
~ O m —
N e o
wn
n o 1 Q
- = n ¥
[a2] [22)
~ )
=) ©
D 2
<) =)
S
© <
o o
o R <&
.« | OO -
Solyll=
o | 8| nNe
+ ~ 0| N o
2
8
©
~
[]
S
- 15}
— 3
I 5] o
N3 s2
o
© o N I
~ g)nQ._.
3 «~ g | N <2
= = cC| o o
£
Lo
[}
< —
o o
—~ - ~
S~ 5| =3
o 82 ° o <
o Y > Q=
T ~ 3
N | £ @9 9
~| @ o Q| o~
2 [
N E
c S s
- |~ & >
d| T~ S5 ~
S| eR|®| ~7T
2 o Y ] N o
|l ool | - =
<2
T o= e| T
gvoo 0| 22
S| aa R R
o w
2 >
] ®
© 2
~ Q.
8 z
a 3
9 o
% >
<]
o S
2 H]
£ 0
Y- >
p 5
] a
B 7]
B g o
@ E &
& 5| 5
5 > g <
(%2
e [ ~ c
c € c .8
[ 0 c T
t Og 3 0 O
51 Z > 2| =T =
0] I

1). ®°One way analyses of variance overall F statistic p-value for continuous variables and y* test p-value for categorical variables by age group. “Pairwise post

1), Orthopedist (n=

Notes: *Other reported as: Chronic Diseases specialist (n

<40 years vs. 50+ years, and 3*¥=40-50 years vs. 50+ years. “Independent samples t-test

p-value for continuous variables and y test p-value for categorical variables by gender. *Responses not mutually exclusive. ‘Participant completed only if indicating they use medication to treat diabetes. 842 responses were excluded from

this analysis because during QC it was determined that this question was asked incorrectly by 2 of the interviewers. Responses from participants associated with these 2 interviewers have been excluded.

<40 years vs. 40-50 years, 2*¥*

hoc comparisons using Scheffe’s Method for Time since diagnosis of type 2 diabetes were significant where |*#*

X (dulaglutide; 47.4%) compared to device Y (semaglutide; 32.5%)
(p<0.0001; Figure 2).

Most  participants  (n=277; 89.4%) indicated
a preference for one of the two devices highlighted in
the videos. Of those indicating a preference, at least
twice as many participants preferred the dulaglutide device
(n=186, 67.1%) over the semaglutide device (n=91,
32.9%; p <0.0001). The most common reasons for this
preference included the device looked easy to use (46.2%),
device design (15.2%), device needle (13.4%), and the
number of doses in the device (13.4%).

Discussion

In this cross-sectional study conducted in Saudi Arabia, we
sought to understand patients’ perspectives and experiences
with T2DM, including treatments and impacts. Given that
few studies have been conducted on T2DM in KSA to date,
the findings provide some key insights. First, the majority of
the participants managed their condition with oral medica-
tions (88.7%) and/or diet (65.2%). However, the current
treatments may not be effective for many of these patients,
as indicated by self-reported recent HbA 1¢ levels over 7% in
the majority (73.2%) of the participants. Previous studies in
KSA suggest that treatment adherence could interfere with
treatment effectiveness. For example, in a large retrospective
study (n=5457) conducted in a tertiary hospital in KSA, it
was reported that only 49% of T2DM patients demonstrated
good adherence when taking oral medications. In another
study conducted by Alyami et al in KSA, only two-thirds
(69%) of the adult participants reported good adherence to
medication.*®

Based on the EQ-5D-5L, the participants in the current
study were relatively healthy in terms of mobility, self-
care, and anxiety/depression. However, approximately
one-third of the participants reported at least some pro-
blems with pain and discomfort and/or usual care. Further
research might be useful to better understand if self-
reported pain levels are related to neuropathy, arthritis, or
other co-morbidities. Interestingly, the IW-SP self-reported
responses indicated a low impact of weight on self-
perception in the KSA sample. To our knowledge, no
previous studies have utilized the IW-SP in studies within
KSA.

The majority (78.7%) of participants were worried about
their T2DM and reported impacts across a wide range of
domains including eating behaviors, leisure activities, and
emotions. Given the paucity of diabetes research in KSA,
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Table 3 Fasting Behaviors During Ramadan

Total Age Gender
(N=310) - a
<40 Years 40-50 50+ Years p-value Male Female p-value
(N=117) Years (N=57) (N=165) (N=145)
(N=136)
Were there any days you were not able to fast from dawn to sundown during the last Ramadan (2018)? n, (%)
Yes 62 (20.0%) 15 (12.8%) 29 (21.3%) 18 (31.6%) 0.0129 23 (13.9%) 39 (26.9%) 0.0044
No 248 (80.0%) 102 (87.2%) 107 (78.7%) 39 (68.4%) 142 (86.1%) 106 (73.1%)
Approximately how many days were you unable to fast during the last Ramadan (2018)?*
Mean (SD) 7.0 (4.4) 7.1 (4.3) 72 (42) 6.7 (4.9) 0.9244 3.4 (1.6) 9.2 (4.1) <0.0001
Median [Range] 6.0 6.0 7.0 5.0 3.0 10.0
[1.0-15.0] [1.0-15.0] [1.0-15.0] [1.0-15.0] [1.0-6.0] [1.0-15.0]
Does fasting during Ramadan make you worry about your type 2 diabetes? n, (%)*
Yes 100 (32.3%) 23 (19.7%) 50 (36.8%) 27 (47.4%) 0.0004 62 (37.6%) 38 (26.2%) 0.0326
No 210 (67.7%) 94 (80.3%) 86 (63.2%) 30 (52.6%) 103 (62.4%) 107 (73.8%)
What steps do you take to prepare, if any, for your type 2 diabetes during Ramadan? n, (%)> °
| talk to my physician and/or 115 (37.1%) 41 (35.0%) 52 (38.2%) 22 (38.6%) 0.8428 75 (45.5%) 40 (27.6%) 0.0012
healthcare team about strategies for
managing diabetes while fasting
Before starting the fast, | eat more 47 (15.2%) 13 (11.1%) 25 (18.4%) 9 (15.8%) 0.2716 14 (8.5%) 33 (22.8%) 0.0005
food than | usually do
Before starting the fast, | eat different | 51 (16.5%) 19 (16.2%) 22 (16.2%) 10 (17.5%) 0.9701 21 (12.7%) 30 (20.7%) 0.0592
foods
| check my blood glucose levels more | 115 (37.1%) 32 (27.4%) 57 (41.9%) 26 (45.6%) 0.0194 68 (41.2%) 47 (32.4%) 0.1096
often than normal
| change my medication dose prior to | 62 (20.0%) 24 (20.5%) 28 (20.6%) 10 (17.5%) 0.8765 16 (9.7%) 46 31.7%) <0.0001
Ramadan
| change my medication dose during | 65 (21.0%) 24 (20.5%) 30 (22.1%) 11 (19.3%) 0.9011 33 (20.0%) 32 (22.1%) 0.6552
Ramadan
| take medication at a different time | 91 (29.4%) 28 (23.9%) 46 (33.8%) 17 (29.8%) 0.2259 48 (29.1%) 43 (29.7%) 09133
of day
| change my medication to prepare 52 (17.3%) 23 (20.2%) 24 (18.3%) 5(9.1%) 0.1883 12 (7.6%) 40 (28.2%) <0.0001
for Ramadan
Reduce or limit activity 92 (29.7%) 31 (26.5%) 40 (29.4%) 21 (36.8%) 0.3727 55 (33.3%) 37 (25.5%) 0.1328
| do not take any specific steps 45 (14.5%) 22 (18.8%) 16 (11.8%) 7 (12.3%) 0.2475 30 (18.2%) 15 (10.3%) 0.0506
| do not know 4 (1.3%) 1 (0.9%) 2 (1.5%) 1 (1.8%) 0.8584 3 (1.8%) 1 (0.7%) 0.3797

Notes: *Participants completed only if indicating they were unable to fast during the last Ramadan. ®Responses not mutually exclusive. “One way analyses of variance overall
F statistic p-value for continuous variables and )(2 test p-value for categorical variables by age group. dIndependent samples t-test p-value for continuous variables and )(2 test

p-value for categorical variables by gender.

little was previously known about the impacts of T2DM from
the patient perspective in this region. However, study find-
ings from other countries indicate comparable negative psy-
chosocial effects, such as depression, anxiety, and work
challenges.”’® These broad and pervasive impacts appear
to also be issues for patients in KSA.

Fasting behavior during Ramadan was studied to gauge
the impact on T2DM patients. Ensuring appropriate care
for T2DM patients who fast during Ramadan is vital,”
and is more likely to be achieved with a better

understanding of patients’ experiences during this annual
observance. Among the 20% of participants who reported
being unable to fast throughout the duration of Ramadan,
the average number of days missed was around 7. This
finding is consistent with International Diabetes Federation
(IDF) guidelines for diabetic patients fasting during
Ramadan.”® A prior study in Morocco reported compar-
able findings; diabetic patients fasted for approximately 23
out of 30 days,’® while in Tunisia only 72% of T2DM
patients fasted without interruption during the month of
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Figure | EQ-5D-5L dimension scores (N=310).
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m "Not" or "Somewhat not" willing

Figure 2 Willingness to use injectable diabetes medications.

Ramadan.?! In a recent multi-country, retrospective, obser-
vational study collecting data before, during, and after
Ramadan, Jabbar et al reported that patients in the
Middle East have the greatest number of days of fasting
for people on oral anti-diabetic medications (average of
28.8 days) compared to Asia, North Africa, and Europe.*
In the current study, about a quarter (26.9%) of females
reported not being able to fast during Ramadan compared
to 13.9% of males. However, males reported worrying
more about their condition during Ramadan (37.6% for
males versus 26.2% for females). Other studies report

0% I I

After Watching Videos
Preference for Device X
(Dulaglutide)

™ Neutral

After Watching Videos
Preference for Device Y
(Semaglutide)

= "Somewhat" or "Very" willing

mixed results related to gender and fasting behavior.
While one study did not report any gender differences in
fasting,”° others have found that males were more likely to
participate in no-interruption fasting compared to females
in Tunisia.’’ Gender differences related to fasting during
Ramadan merit further research to better understand the
sociocultural factors that may be relevant.

The findings of the current study provide further sup-
port for positive attitudes toward self-injectable diabetes
treatments, in particular once patients are provided with
information about the use of the devices. In the current
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study, while only 28% of participants were willing to use
an injectable medication prior to watching the videos,
participants were more willing to use the injectable med-
ications after watching the product videos. In particular,
they were more likely to be willing to inject using the
dulaglutide device (47.4%) compared to the semaglutide
device (32.5%). This is consistent with the results of other
studies conducted in Japan and the UK,**** which found
that patients were more willing to use injectable treatments
after learning specific information about the products.
Interestingly, in the present study, the proportion of
patients who were unwilling to use the semaglutide device
was higher after patients learned about the injection
devices (39.0%) compared with the 34.5% who were
unwilling to use an injectable medication initially. In
prior studies, significantly more patients preferred the
dulaglutide profile compared to the liraglutide profile pri-
marily because of non-clinical factors such as convenience
and ease of use. In Japan, 95% of patients preferred the
dulaglutide profile over that of liraglutide (6%), and 83%
of patients in the UK preferred the dulaglutide profile
compared to the liraglutide profile (17%). The EASD
guidelines recommend that treatment plans be developed
in conjunction with patient preferences.'® Understanding
patients’ preferences may facilitate better patient-provider
conversations and clinical decision-making, potentially
resulting in better clinical and economic outcomes.

Certain cultural considerations were paramount to con-
ducting research in KSA. Given that Arab countries gen-
erally value social connections, even in business
situations, establishing face-to-face rapport and training
local staff in Arabic was essential to the success of the
study. Utilizing separate gender-based videos to comply
with cultural norms was also important to best engage
research participants. Lastly, people were less available
during the month of Ramadan and it is advisable to
avoid recruitment during this time.

The results should be considered in the context of a few
limitations. Because recruitment was conducted using
patient panels, the sample may not be fully representative
of the T2DM population in KSA. In addition, the patient
population was slightly younger than expected, which may
be related to the recruitment methods.>> The survey was
a combination of existing measures and additional diabetes
and treatment questions developed to achieve the objectives
of this study; the measurement properties of these addi-
tional questions are not known though the questions were
clear,

straight-forward, pre-tested, and qualitatively

debriefed in a small subsample of the respondents. Lastly,
this study was designed to capture preference data on two
specific GLP-1 RA devices (ie, for dulaglutide and sema-
glutide), and therefore, the results do not provide insight
into patient preferences for other injection devices in the
GLP-1 RA or other medication classes. Additional research
is recommended to highlight patient preferences given the
rising rates of diabetes in KSA and the Middle East. The
results of this study suggest that patients are more willing to
use injectable diabetes treatments after they find out more
information and to use injectable devices that they perceive
as easy to use.

The results of this study suggest that T2DM has
a significant social, emotional, and behavioral impact on
the lives of patients in KSA. The study provides interest-
ing insights on fasting behavior during Ramadan in this
population and provides new data on the willingness of
patients to use injectable GLP-1 RA treatments and their
preferences for specific injection devices in KSA. These
insights may be helpful to healthcare providers who care
for patients with T2DM in KSA.
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