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Background: Lifestyle modification interventions help prevent or postpone Type 2 Diabetes 
and its complications with diet modification and increasing physical activity. This is transla-
tional research of Tawazon-DPP in which we evaluate the efficacy of the intensive lifestyle 
modification program.
Methods: Tawazon was piloted in 2 phases over 6 and 9 months at a Tertiary Hospital. 
Phase I was conducted in 2017 in one district facility with 47 participants while Phase II was 
conducted in 2018 in 4 district facilities with 247 participants. Data are collected retro-
spectively in a before-and-after study design. The program included adults with 25 kg/m2 

BMI and HbA1c ranging between 5.7 and 6.4 mmol/L, while excluding participants with 
comorbidities, such as cardiovascular conditions, musculoskeletal injuries, and pregnancy.
Results: We used descriptive analysis as well as Wilcoxon rank sign test and McNemar- 
Bowker for before and after data comparisons. Phase I exhibited a mean age of 43±7 years 
and statistically significant improvement in HbA1c (0.3 mmol/L), weight (3.3 kg), BMI 
(1 kg/m2), triglyceride (30.4 mg/dL) and LDL (14.67 mg/dL). Phase II exhibited a mean age 
of 45±9 years with 70% above 40 years old. Significant improvement was also found in 
HbA1c (0.2 mmol/L), weight (5.1 kg), and BMI (1.8 kg/m2); the lipid profile in the second 
phase showed better results with significant improvement in total cholesterol (7.4 mg/dL), 
triglyceride (20.9 mg/dL), LDL (8.8 mg/dL), and (0.9 mg/dL) increase in HDL.
Conclusion: This pilot has taken lifestyle interventions to real-life and it led to the favored 
and desired outcome. It showed that long-term guided support can help patients make the 
needed changes in their diet, habits, and physical activity, thus, prevent or delay the onset of 
Type 2 diabetes.
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Introduction
Diabetes is considered one of the leading threats to health worldwide. It is estimated 
that 9.3% of the global adult population live with diabetes, making it a total of 
463 million people between the ages of 20 to 79 years are diagnosed with either 
type 1 or type 2 diabetes.1,2 It is projected that the number will rise from 
300 million in 2010 by 1% in 2030 and 2.6% in 2045 leading to total estimated 
numbers of 568 million and 700 million respectively.1 These estimates and projec-
tions mark Diabetes as an epidemic and a global burden on healthcare.3

Diabetes is a chronic condition characterized by high glucose levels in the blood 
due to either shortage in the body’s production of insulin or its inability to 
sufficiently use it (sometimes both).2,4 Daily insulin therapy is essential for people 
with type 1 diabetes (T1D) which constitutes 5–10% of all people with diabetes.4 
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However, the vast majority of people with diabetes are 
diagnosed with the more common type 2 diabetes (T2D) 
which is characterized by insulin resistance. Patients with 
T2D can manage their condition with less invasive treat-
ment such as lifestyle change, diet modification, and phy-
sical activity.2

Today, diabetes prevails amongst more than 4 million 
people (18.3%) of the Saudi Arabian adult population 
imposing a large economic burden on the individuals and 
the kingdom in general.5,6 People with T2D are at risk for 
cardiovascular diseases, renal failure, lower limb amputa-
tion, blindness, and overall decreased quality of life.7 

Research suggests that living a healthy lifestyle, adding 
physical activity to one’s routine, and making better 
choices for one’s diet does not just prevent T2D but can 
also reverse its progress.8 Long-term improvement in insu-
lin sensitivity in people with T2D is called “reversal of 
diabetes –or remission from diabetes-.9,10 Diabetes remis-
sion is achieved when people with T2D are able to reduce 
their HbA1c to below (6%) without taking diabetes 
medication,9 however, remission is rarely recorded.10

The Centers for Disease Control and Prevention (CDC) 
has developed a National Diabetes Prevention Program 
(DPP) that can help individuals change their lifestyles 
and build new habits that will last a lifetime.11 In 2016, 
The Institute for Clinical and Economic Review (ICER) 
published an Evidence report entitled, “Diabetes 
Prevention Programs: Effectiveness and Value.” The 
report concluded that the 10 U.S.-based CDC-recognized 
DPP provided “an incremental or better” net health benefit 
versus standard care.12

Our tertiary hospital has adopted the CDC’s diabetes 
prevention program for pre-diabetic adults at a high risk of 
progressing to T2D. The program is called “Tawazon”, the 
Arabic word for “Balance”. In Tawazon, our hospital 
adopted the DPP and modified it in a way that would 
accommodate some cultural differences to encourage 
a drastic conversion to a healthy lifestyle.

While RCTs have shown that primary prevention is 
possible, population-level approaches are needed for wide-
spread and targeted population benefit. Therefore, transla-
tion research is needed to disseminate such interventions 
to a wider target and this includes utilizing the cultural 
adaptation process.13 Tawazon-DPP was piloted in 2 
phases to tailor the program and optimize it to our Saudi 
Arabian culture successfully. This is a translational 
research paper of Tawazon-DPP in which we evaluate 
the efficacy of the intensive lifestyle modification program 

to a target audience by including the cultural adaptation 
process. We assess the efficacy of diet and physical activ-
ities on the reduction of A1c levels with patients at risk of 
developing T2D.

Methods
Study Design
This program was piloted in 2 phases over 6 then 9 months at 
a tertiary hospital, which is a multi-centered healthcare insti-
tution serving the Saudi Aramco community in several dis-
tricts. This is a retrospective study and data were collected 
between May 2017 and May 2019 in a before-and-after study 
design to investigate the effectiveness of the DPP Tawazon 
intervention program. The program was piloted in 2 phases 
in order for the program team to involve all the facilities 
(districts) within our organization and include a larger sample 
size in a longer period of study in the second phase before 
embarking on the actual program population-wide. The 
manuscript is written following the STROBE Statement 
checklist for observational cohort studies.

Population
The program included participants with Body Mass Index 
(BMI) of 25 kg/m2 and above, adult participants of 25 
years and older, and Hemoglobin A1c (HbA1c) ranging 
between 5.7 and 6.4 mmol/L. Participants meeting the 
inclusion criteria but with cardiovascular conditions, mus-
culoskeletal injuries, terminal illnesses, and pregnancy at 
the time of recruitment were excluded from the program.

Program Description
Tawazon is an intensive lifestyle intervention program, 
adopted from the CDC’s National Diabetes Prevention 
Program (DPP). Our hospital is in the process of obtaining 
the CDC’s approval to be an official partner. National DPP 
is an evidence-based and cost-effective program that was 
created a decade ago as a collaboration between public and 
private organizations in the United States to offer indivi-
duals who are at risk for T2D interventions to help prevent 
diabetes and improve their overall health.14

The DPP aims to deliver lifestyle change programs 
nationwide while ensuring the quality and adherence to 
proven standards. This can be achieved by training com-
munity organizations that can effectively run a lifestyle 
change program while increasing coverage by all employ-
ers and insurers.15 Organizations aiming to implement the 
National DPP program take the responsibility for ensuring 
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an adequate workforce that is well-trained to the program’s 
curriculum is available to deliver such an intensive 
program.15

The lifestyle change program consists of several ses-
sions that provide the participants with information, out-
side-of-class activities, and feedback regarding diet 
modification and their daily physical activity. These ses-
sions are given in stages to gradually optimize behavioral 
change and make it permanent. The material presented in 
the lifestyle change program is vital for behavioral and 
motivational content with mainly one goal in mind which 
is preventing T2D and the need to make these lifestyle 
changes long-lasting.15

Sixteen sessions must be conducted in the first 6 
months (weeks 1–26) of the DPP lifestyle change program 
covering the topics presented in Table 1 in Appendix (A). 
Any of these modules can be repeated after delivering the 
16 required core sessions based on the organization’s pre-
ference and participants’ needs. In the second half of the 
program (weeks 27–52) of the program, life coaches will 
deliver at least one session each month (for a minimum of 
6 sessions). Organizations are encouraged to deliver more 
sessions if the participants ought to need more support.15 

All the topics that can be covered in this half of the 
program are presented in Table 2 in Appendix (A).

The National DPP program is a year-long program, 
however, Tawazon-DPP was piloted for 6 months for the 
first phase with one district facility involved in participant 
recruitment. Then piloted for the second phase after 
extending the population to include 4 district facilities of 
the hospital to be able to recruit more participants.

Tawazon-DPP has adopted the National-DPP with cul-
tural adaptation to make it better appealing and acceptable 
to the population. The adaptation process included the 
following: 1) material was translated to the Arabic lan-
guage to accommodate non-English speakers, 2) simplify-
ing the curriculum material to make it easy for all 
participants to read and understand, 3) recreated the visual 
material to reflect the Saudi Arabian culture, 4) gender and 
spoken languages of the trainers and life-coaches were 
considered with each participant, 5) educational material 
on food type and nutrition was created based on locally 
available foods, 6) used social media (WhatsApp) to con-
stantly remind the participants for their sessions rather 
than using the conventional reminders (emails) alone, 7) 
healthcare professionals were part of the program delivery 
system as they are conveyed as the most trusting source of 
information, 8) Islamic metaphors and examples were 

utilized to highly motivate participants to be more active 
(eg, going to a further mosque to perform their prayers and 
add more steps to their step-count), 9) Food nutrition 
sessions and recipes were adjusted to accommodate the 
religious and traditional habits of the holy month of 
Ramadan, and finally 10) educating the participants on 
how to deal with social occasion pressure without affect-
ing their diet and physical progress.

Outcome Measures
The primary outcome of the program was the changes in 
weight and HbA1c from baseline to program completion 
(6 months for the first phase of the pilot and 9 months for 
the second phase). Secondary outcome measures included 
the achievement of the weight loss goal, HbA1c, total 
cholesterol, HDL, LDL, triglycerides, and change in 
BMI. In addition to that, patient satisfaction was also 
a secondary outcome to the program post Phase II.

Data Collection
The program-trained staff collected all variables at base-
line and after the completion of the Tawazon program. 
Data extracted from the participant’s Electronic Health 
Record (EHR). All participants weigh in at the beginning 
of every session. Data collection for the pilot was in one 
district clinic of the hospital’s multiple centers (AB) and it 
started in May to December 2017. Phase II of the pilot 
started in September 2018 to May 2019. Finally, an online 
survey was sent to all participants via SMS upon comple-
tion of phase II of the program from the 1st until the 31st 
of July 2020.

Risk of Bias
All recruited patients were approached by their primary 
care physician. Any patient who met the criteria was asked 
to join the program without any selection bias.

Sample Size
The first phase of the pilot study was conducted in 2017 in 
one of the hospital’s district clinics (AB) with 47 partici-
pants. Whereas, 247 participants were enrolled in 
the second phase of the pilot from all 4 district facilities 
(DHA, AH, AB, and RT).

Statistical Analysis
Data were entered and analyzed using IBM SPSS Statistics 
for Windows, Version 24.0 Armonk, NY: IBM Corp. 
Categorical data were presented as frequencies and 
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percentages while numerical data were presented as mean 
and standard deviation. Wilcoxon rank sign test was used 
to compare numerical data before and after the interven-
tion. McNemar-Bowker Test was used to compare catego-
rical data before and after the intervention. The level of 
significance was set at α=0.05.

Results
Pilot (Phase I)
The pilot was conducted in one district facility (AB) for 6 
months from May to December 2017. A total of 47 indivi-
duals were initially enrolled in the program and only 27 
(57%) completed the program. The mean age of the partici-
pants was 43±7 years old and the vast majority of the parti-
cipants were male 38 (80.8%) and 9(19.2%) were female.

Pre-post changes from baseline to 6 months of the 
piloted intensive lifestyle change program intervention in 
all participants are shown in (Table 1). The mean reduction 
of HbA1c [5.8±0.3 vs 5.5±0.3 mmol/L, P<0.001, effect 
size= 1.19], mean weight loss measured at [94.5±9.9 vs 

91.2±10.9 Kg, P=0.007, effect size= 1.04], leading to 
a reduced BMI [31.6±3.4 vs 30.6±3.4 kg/m2, P=0.024, 
effect size=0.024]. The lipid profile showed significant 
improvement in 2 out of 4 lipid measurements. The total 
cholesterol and HDL levels showed no significant 
improvements [197.9±33.9 vs 183.8±39.7 mg/dL, 
P=0.085, effect size=0.38] and [45±11.3 vs 42.3 
±10.4 mg/dL, P=0.209, ES= 0.28], respectively. While 
Triglyceride and LDL showed significant improvements 
at [150.8±63.9 vs 120.4±43.5 mg/dL, P=0.005, effect 
size= 0.66], and [134.2±27.9 vs 119.6±37.6 mg/dL, 
P=0.04, effect size= 0.46], respectively (Table 1).

After completing 6 months of the program, a total of 8 
(34.8%) of the participants have changed their HbA1c 
from pre-diabetic to normal which was found to be 
a significant change with P=0.008 (Table 2).

Pilot (Phase II)
A total of 247 individuals were enrolled in the program 
that met the inclusion criteria; 171 (69%) participants 
completed the program. The height mean is 164.5 
±9.7 cm and the age mean is 45±9 years, however, the 
vast majority of participants are 40 years of age or older 
121 (70.6%). Participants’ age groups were divided as 
younger than 40, between 40 and 49 years, and 50 years 
old or older, and that results are 50 (29.4%), 60 (35%), and 
61 (35.6%) respectively (Table 3). Of those 84 (49.1%) 
were males and 87 (50.9%) were females and no signifi-
cant differences were found in any baseline variable 
between males and females. The majority of the partici-
pants were from AB facility 52 (30.4%), followed by 
DHA 48 (28.1%), AH 47 (27.5%), and finally RT 
24 (14.0%).

Table 1 Comparison of the Outcome Pre-Post Tawazon-DPP 
Intervention in the First Phase of the Pilot

Variable Mean (SD) P-value Effect 
Size

Pre- 
Tawazon

Post- 
Tawazon

HbA1c 5.8 (0.3) 5.5(0.3) <0.001 1.19

Weight 94.5(9.9) 91.2(10.9) 0.007 0.57

BMI 31.6(3.4) 30.6(3.4) 0.024 0.46
Cholesterol 197.9(33.9) 192.8(39.7) 0.085 0.38

Triglyceride 150.8(63.9) 120.4(43.5) 0.005 0.66

LDL 134.2(27.9) 119.6(37.6) 0.044 0.46
HDL 45(11.3) 42.3(10.4) 0.209 0.28

Table 2 McNemar Test Was Performed to Determine the Number of Participants Who Changed Their Pre-Diabetic State to Normal 
in Phase I of the Study

HBA1C (Pre)* HBA1C (Post) Crosstabulation

HBA1C (post)

HBA1C (pre) Normal Pre diabetic Total P-value

Normal Count 10 0 10 0.008
% of Total 43.5% 0.0% 43.5%

Pre diabetic Count 8 5 13

% of Total 34.8% 21.7% 56.5%

Total Count 18 5 23

% of Total 78.3% 21.7% 100.0%
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Pre-post changes from baseline to 9 months of the 
intensive lifestyle change program intervention in all par-
ticipants are shown in (Table 4). The mean reduction in 
HbA1c was [6.0±0.4 vs 5.8±0.3 mmol/L, P<0.001], mean 
weight loss measured at [87.4±17.2 vs 82.3±17.5 kg, 
P<0.001], leading to a mean reduction in Body Mass 

Index (BMI) of [32.3±6.0 vs 30.5±6.2 kg/m2, P<0.001] 
(Table 5). Moreover, the lipid profile showed significant 
improvement as well at all levels. Total cholesterol 
showed a mean reduction of [190.3±40.1 vs 182.9 
±38 mg/dL, P<0.001], Triglyceride [128.7±58.7 vs 107.8 
±49.4 mg/dL, P<0.001], and LDL [129.0±37.9 vs 120.2 
±33.0 mg/dL, P=0.002], and finally significant increase in 
HDL [47.6±13.8 vs 48.5±12.5 mg/dL, P=0.006].

After completing 9 months in the program, significant 
changes were found in the levels of HbA1c and BMI. A total 
of [41 (24.8%), P<0.001] have changed their HbA1c level 
from pre-diabetic to the normal level. Furthermore, 24 
(14.1%) participants have reduced their BMI from Obese 
level to overweight and normal levels, 47 (27.7%) reduced 
their BMI from overweight to normal with P<0.001, and 2 
(1.2%) have moved from normal BMI level to underweight.

Participant Satisfaction
A patient satisfaction survey was administered via SMS 
between the 1st and 31st of July 2020, in both English and 
Arabic languages. The survey was sent to all 171 partici-
pants who completed the program and only 20 (11.6%) 
responded and completed it. Both access to the program 
and the coaches received the highest satisfaction rates of 
90.6% and 90.3%, respectively. Moreover, material, pro-
gram structure, and program impact on lifestyle scored 
82.2%, 82.5%, and 84.2%, respectively. Overall, the pro-
gram received a rate of 86.1% satisfaction and 90.3% 
likelihood for recommending the program to others.

Discussion
In 2019, approximately 463 million adults were living 
with diabetes and associated with 4.2 million deaths and 
20 million live births worldwide.16 Moreover, there are 

Table 3 Baseline Demographic Characteristics of the 
Participants

N %

Gender Female 87 51.5%
Male 84 48.5%

Age (years) < 40 50 29.4%
40–49 60 35.0%
50+ 61 35.6%

Region Abq 52 30.4%
DH 48 28.1%

Hasa 47 27.5%
RT 24 14.0%

Medication None 109 63.7%
Yes 62 36.3%

Table 4 Comparison of the Outcome Pre-Post Tawazon-DPP 
Intervention in the Second Phase of the Pilot

Variable Mean (SD) P-value

Pre-Tawazon Post-Tawazon

HbA1c 6(0.4) 5.8(0.3) <0.001
Weight 87.4(17.2) 82.3(17.5) <0.001

BMI 32.3(6) 30.5(6.2) <0.001

Cholesterol 190.3(40.1) 182.9(38) 0.001
Triglyceride 128.7(58.7) 107.8(49.4) <0.001

LDL 129(37.9) 120.2(33) 0.002

HDL 47.6(13.8) 48.5(12.5) 0.006

Table 5 McNemar Test Was Performed to Determine the Number of Participants Who Changed Their Pre-Diabetic State to Normal 
in Phase II of the Study

HBA1C 1 (Pre)* HBA1C 3 (Post) Cross Tabulation

HBA1C 3 (post)

HBA1C 1 (pre) Normal Pre diabetic Total P-value

Normal Count 28 11 39 <0.001
% of Total 17.0% 6.7% 23.6%

Pre diabetic Count 41 85 126
% of Total 24.8% 51.5% 76.4%

Total Count 69 96 165
% of Total 41.8% 58.2% 100.0%
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another 374 million people who are pre-diabetic or at-risk 
of developing T2D.16 These people are considered to be 
the at risk population due to several risk factors, such as 
unhealthy diet, weight increase, family history of diabetes, 
physical inactivity, aging, high blood pressure, ethnicity, 
impaired glucose tolerance (IGT), history of gestational 
diabetes, and malnutrition during pregnancy.17

It is evident that most of these risk factors are lifestyle 
behavioral and they are associated with the modern lifestyle 
which is generally characterized by long sedentary periods and 
physical inactivity.18 Since T1D is not preventable as the 
environmental triggers that are considered to destruct the 
body’s insulin-producing cells are still under investigation, 
lifestyle changes and community-based interventions mainly 
target people who are at risk for T2D to help them prevent the 
development of the condition and who are previously diag-
nosed with T2D to prevent its complications.18

Many evidence-based studies around the globe aim to 
prevent the development of T2D in those high-risk people. 
The most well-known studies with overwhelming evidence 
were conducted in the USA, Finland, India, China, and 
Japan.18 The Chinese study that was published in 1997 
was probably the first to conduct a lifestyle intervention 
study with a 6 years follow-up duration.19 The study con-
cluded that the interventional groups (diet arm, exercise 
arm, and diet-plus-exercise arm) showed significant reduc-
tions in the risk of developing diabetes with (31%) reduc-
tion of BMI, (46%) reduction of fasting glucose, and 
(42%) committing to a healthy diet.19

Following that, in 2002, the National Institute of Diabetes 
and Digestive and Kidney Diseases (NIDDK) in the USA 
funded the Diabetes Prevention Program in 25 centers 
nationwide.20 The NIDDK-DPP study was a landmark rando-
mized clinical trial (RCT) that investigated how lifestyle 
changes can effectively delay or prevent diabetes in a high- 
risk overweight and obese population compared to the control 
group who were administered metformin (medication for T2D 
treatment).20 The goal of the study was to achieve (7%) weight 
loss and at least 150 minutes of physical activity per week.21 

The mean age for the NIDDK-DPP participants was 50.6±10.7 
years, 94.2±20.3 kg in weight, and 34.0±6.7 kg/m2 in their 
BMI, compared to 45±9 year, 94.5±9.9 kg, and 31.6±3.4 kg/ 
m2 in Tawazon-DPP participants, respectively. Moreover, the 
goal of weight loss of 7% or more in the lifestyle change group 
in the NIDDK-DPP was achieved by (50%) of the participants 
at 24 weeks (6 months), while Tawazon showed a total of 
(41.8%) changes in BMI levels, thus weight loss in 9 months. 
This could be due to the COVID-19 Pandemic towards the end 

of the program as it was initially intended to be a full year (12 
months) program but with all the safety measures and precau-
tions taken in Saudi Arabia, curfews were put in place, all 
participants were housebound and their physical activities 
were very limited. However, (41.8%) was still a statistically 
and clinically significant improvement for Tawazon-DPP.

A year after, in 2003, the Finnish Diabetes Prevention 
Study (DPS) was published with 3-year result of a lifestyle 
intervention on diet and physical activity.22 Despite that 
the Finnish DPS is an RCT, only minor differences were 
found compared to Tawazon’s study population. The 
Finnish DPS targeted older adults (age 4–64 years) while 
Tawazon’s criteria included younger adults of 18 years and 
older (youngest participant was 25 years old) but similar 
BMI levels and all participants were pre-diabetic. The 
Finnish DPS was prematurely terminated as the lifestyle 
intervention group showed a statistically significantly low 
number of diabetes incidents compared to the control 
group. The program had a dietary intervention and exer-
cise intervention with modules methods spread throughout 
the first year with individualized discussions and guidance 
to increase their overall level of physical activity.22

Another 4 arms RCT was conducted in India between 
2001 and 2005 and published in 2006.23 The program’s 
duration was 30 months with mean age and HbA1c level 
for the Lifestyle intervention arm were very close to 
Tawazon’s participants with 46.1±5.7 years and 6.1±0.5 
mmol/L, respectively. However, the BMI level was con-
siderably less in the Indian Diabetes Prevention Program 
(INDPP) 25.7±3.3 km/m2.

Four years later, in 2010, Congress authorized the CDC to 
establish the National Diabetes Prevention Program (National 
DPP) based on the NIDDK-DPP RCT results. The CDC 
started building the infrastructure of the National DPP to 
move the program from research to implementation in com-
munities across the USA.12 A final evidence report was pub-
lished by The Institute for Clinical and Economic Review 
(ICER) in 2016 concluding that the National DPP provided 
an incremental or better net health benefit.12 Since then, the 
CDC’s National DPP has been adopted by many organizations 
internationally. Most of these organizations have received 
CDC’s approval and recognition as a partner in the program. 
The hospital has initiated the partnership with the CDC to be 
a recognized partner, however, currently, the process is pend-
ing until the situation with COVID-19 Pandemic clears out.

The goal of the National DPP is to achieve 5–7% weight 
loss of baseline body weight, hence, BMI and HbA1c levels. 
Such goals can be achieved by focusing on self-monitoring of 
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diet and physical activity, having a solid self-efficacy and 
social support system for maintaining all the necessary lifestyle 
changes, and strategize the problem-solving methods to over-
come challenges to sustaining weight loss.24 Tawazon-DPP 
emphasized these strategies and focused on giving the partici-
pants the support needed to continue their weight loss journey 
and sustain it. With such promising results of the pilot (phase 
I and Phase II) of Tawazon-DPP, the hospital has patented the 
name and intends to resume the program and initiate a full year 
of Tawazon-DPP within the Saudi Aramco community.

A review published in 2019 summarizes the available 
data available in the literature on the prevalence of T2D and 
prediabetes, ways to manage the disease, the risk factors for 
T2D, and complications associated with T2D in the Middle 
East, Africa, and Russia.25 The support from governments 
and healthcare authorities in these regions was limited with 
the deemed high cost of lifestyle change intensive programs. 
This leads to a lack of centralized resources to provide 
community-delivered lifestyle changes that are used in 
DPP interventions such as the 16-week curriculum that 
covers the basic knowledge on diet, exercise, and behavior 
modification, and the individualized sessions.25

Most recently, an RCT conducted in Saudi Arabia 
implementing an 18-months lifestyle changes intervention 
following the American Diabetes Association (ADA) cri-
teria with similar age and BMI, in addition to the glucose 
levels 43.4±7.8, 31.3±6.4, and 6.1±0.4, respectively.26 The 
study also showed similar results to Tawazon-DPP’s out-
comes with a significant reduction in body weight, BMI, 
and glucose/HbA1c.26 However, the published study team 
struggled with sustaining the interest of the individuals to 
implement the needed lifestyle changes. And despite this 
major limitation of poor compliance from the participants, 
the study added to the literature clinical value given the 
ethnic and cultural variations in response to DPPs.

With Tawazon proving its efficacy in achieving the 
desired weight loss and decreasing the HbA1c level to 
normalcy, a population-wide intervention is an option that 
is being considered. Moreover, the Tawazon-DPP can also 
be implemented across Saudi Arabia in the foreseeable 
future. The program has exhibited outstanding clinical out-
comes, however, the cost-effectiveness of the program is yet 
to be investigated. Cost-effectiveness remains a concern as 
related data can be a limitation as Cost-related data does not 
reflect associated requisite activities such as gym member-
ships and diabetes risk-assessment process which can over-
whelm the primary care physicians. Another limitation of 
this study was the low participants’ satisfaction response 

which can which can be due to limited communication 
during the beginning of the pandemic.

Conclusion
Diabetes Prevention Programs have been implemented to 
prevent or postpone the development of T2D for over 2 
decades. However, most of the studies published are over-
whelmingly from RCTs, where the setting of these interven-
tions is controlled and the outcomes are probably expected. 
This paper provides real data from the actual care plan that 
was put in place to prospectively help our patients. Tawazon- 
DPP has achieved the desired goals even though it was 
terminated prematurely due to the COVID-19 pandemic. 
But that showed what a strong approach to life and patient 
care that the hospital can provide to its patients. Furthermore, 
this intensive lifestyle changing program has proven its sig-
nificant potential and it could benefit the whole nation hop-
ing to tackle T2D and its burden on the healthcare system.

Recommendations
1. Maintenance sessions need to be delivered following 

the core sessions, as the CDC recommends these to 
foster sustainability of positive program outcomes 
such as weight loss and to collect further data.

2. Online or electronic media-assisted versions of the 
program can be introduced to widen the choices and 
are effective in selected individuals comparable to 
levels achieved by health professionals.

3. Programs based on coordinated public health and 
clinical approaches in healthcare, workplace, and 
community settings have a synergistic effect in 
maximizing gains in diabetes prevention.
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