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بين البالغين المصابين بداء السكري من النوع الثاني في عُمان
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abstract: Objectives: This study aimed to describe changes in self-efficacy (SE) and social support (SS) 12 months 
after the MOVEdiabetes trial, an intervention designed to increase physical activity (PA) among adults with type 2 
diabetes mellitus in Oman. Methods: The original MOVEdiabetes trial was conducted between April 2016 and June 
2017 in Muscat, Oman. The intervention group (IG) received personalised PA consultations, pedometers and monthly 
messages using a web-based application, while the comparison group received usual care. Self-reported SE and SS 
from family and friends were assessed using validated psychosocial scales. Results: Of the 232 original participants 
in the trial, a total of 174 completed the 12 months follow-up study period (response rate: 75%). However, based on 
intention-to-treat analysis with several imputation procedures for missing data at 3 and/or 12 months, there was 
a significant increase in SE scores in the IG (+10.3, 95% confidence interval [CI]: 7.1–13.5; P <0.001); however, the 
correlation with PA levels was weak (+4.2, 95% CI: 2.7–5.7; P <0.001). Higher SE scores were noted in those without 
comorbidities (+12.2, 95% CI: 6.8–17.6; P <0.001) and with high income levels (+9.7, 95% CI: 5.2–14.2; P <0.001). 
Additionally, SS scores increased significantly among those in the IG who received support from friends (+2.3, 95% 
CI: 1.1–3.7; P <0.001), but not family (+1.2, 95% CI: −0.4–2.8; P = 0.110). The reliability of the scales was acceptable for 
SE and SS from family, but poor for SS from friends (Cronbach’s alpha coefficients = 0.82, 0.82 and 0.40, respectively). 
Conclusion: The PA intervention was associated with positive changes in SE and SS from friends. However, further 
tools for assessing psychosocial influences on PA are needed in Arab countries.

Keywords: Physical Activity; Type 2 Diabetes Mellitus; Self-Management; Health Behaviors; Social Support, Self-
Efficacy; Primary Healthcare; Oman.

 MOVEdiabetes الملخ�ص: الهدف: هدفت هذه �لدر��سة �إلى و�سف �لتغيير�ت في �لكفاءة �لذ�تية و�لدعم �لاجتماعي بعد 12 �سهرً� من تجربة
تجربة  �أجريت  الطريقة:  عُمان.  في  �لثاني  �لنوع  من  �ل�سكري  بد�ء  �لم�سابين  �لبالغين  بين  �لبدني  �لن�ساط  لزيادة  م�سمم  تدخل  وهو   ،
MOVEdiabetes �لاأ�سلية بين �أبريل 2016 ويونيو 2017 في م�سقط، عُمان. تلقت مجموعة �لتدخل م�سور�ت �سخ�سية ب�ساأن �لن�ساط �لبدني 
�لرعاية �لمعهودة. تم  �لمقارنة  بينما تلقت مجموعة  �لمعلومات،  �سبكة  با�ستخد�م تطبيق معتمد على  �سهرية  وعد�د�ت �لخطو�ت ور�سائل 
تقييم �لكفاءة �لذ�تية و�لدعم �لاجتماعي �لمبلغ عنهما ذ�تيًا من قِبَل �لعائلة و�لاأ�سدقاء با�ستخد�م مقايي�س نف�سية �جتماعية تم �لتحقق من 
�سحتها. النتائج: �أكمل ما مجموعه 174 من �أ�سل 232 م�ساركًا فترة 12 �سهر� من �لدر��سة �لمتعلقة بالمتابعة )معدل �لا�ستجابة: 75%(. 
ومع ذلك و��ستنادً� �إلى تحليل نية �لمعالجة، وبعد �إجر�ء عدد من ح�سابات �لبيانات �لمفقودة عند �ل�سهرين 3 و12، كانت هناك زيادة كبيرة 
�أن �لارتباط مع م�ستويات  بالرغم  %95، 10.3+(؛  )P >0.001؛ 13.5–1.7 :فا�سل �لثقة  في درجات �لكفاءة �لذ�تية لدى مجموعة �لتدخل 
)P >0.001؛  �أمر��س م�ساحبة  �أولئك �لذين لي�س لديهم  �أعلى في  �لن�ساط �لبدني كان �سعيفا )P >0.001(. لوحظت درجات كفاءة ذ�تية 
بالاإ�سافة   .)+9.7  ،95% �لثقة  :فا�سل   5.2–14.2 P؛   >0.001( �لمرتفعة  �لدخل  م�ستويات  ومع  12.2+(؛   ،95% �لثقة  :فا�سل   6.8–17.6
�إلى ذلك، ز�دت درجات �لدعم �لاجتماعي ب�سكل ملحوظ بين �أفر�د مجموعة �لتدخل �لذين تلقو� دعمًا من �لاأ�سدقاء )P >0.001؛ 3.7–1.1 
�لمقايي�س  موثوقية  كانت   .)+1.2  ،95% �لثقة  :فا�سل   -0.423–2.8 = P؛   0.110( �لعائلة  قِبَل  من  لي�س  ولكن   ،)2.3  ،95% �لثقة  :فا�سل 
 مقبولة بالن�سبة لتقييم �لكفاءة �لذ�تية و�لدعم �لاجتماعي من قِبَل �لعائلة، ولكنها �سعيفة بالن�سبة للدعم �لاجتماعي من طرف �لاأ�سدقاء
)على �لتو�لي 0.400 و0.820، 0.820 = معاملات كرونباخ �ألفا(. الخلا�صة: �رتبط تدخل �لن�ساط �لبدني بتغيير�ت �إيجابية في �لكفاءة �لذ�تية 
و�لدعم �لاجتماعي من قِبَل �لاأ�سدقاء. ومع ذلك، هناك حاجة �إلى مزيد من �لاأدو�ت لتقييم �لتاأثير�ت �لنف�سية و�لاجتماعية على �لن�ساط 

�لبدني في �لبلد�ن �لعربية.
الكلمات المفتاحية: ن�ساط بدني؛ د�ء �ل�سكري من �لنوع �لثاني؛ �إد�رة ذ�تية؛ �سلوكيات �سحية؛ دعم �جتماعي؛ كفاءة ذ�تية؛ رعاية �سحية �أولية؛ عُمان.
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Physical activity (pa) has been recognised 
as a cornerstone in the management of type 
2 diabetes mellitus (T2DM); however, many 

individuals with T2DM fail to achieve the recommended 
target of at least 150 minutes/week of moderate to 
vigorous exercise.1 In Muscat, Oman, a cluster randomised 
controlled trial known as the MOVEdiabetes trial 
was conducted over one year between 2016 and 
2017.2 A structured intervention was designed to 
increase PA levels among adults with T2DM in Oman 
incorporating face-to-face personalised PA consult- 
ations, pedometers and monthly messages using a web- 
based application.2 

The MOVEdiabetes intervention was structured 
according to three complementary theoretical models, 
including the stages of change model, health belief 
model and social cognitive theory.3,4 In addition, 
behaviour change techniques (BCTs) were incorporated 
to facilitate the translation and application of the 
theories into practice; in particular, these techniques 
were drawn from Tudor-Locke and Lute’s explanation 
of the effectiveness of pedometers and constructs of 
the theoretical models included within the Coventry, 
Aberdeen and London-Refined taxonomy.5,6 The final 
BCTs in the trial (i.e. goal setting, action planning, 
self-monitoring of behaviour, barrier identification, 
instructions on how to perform a behaviour, use of 
follow-up prompts and social support [SS]) have been 
previously identified as effective approaches to increases 
in PA.7–10 Specifically, self-efficacy (SE) and lack of social 
support (SS), particularly for females, have been identified 
as important barriers to the performance of PA.11–17 

Therefore, the objective of the present study 
was to present additional follow-up findings from the 
MOVEdiabetes trial.2 This study sought to examine 
changes in factors influencing PA levels 12 months 
after the original MOVEdiabetes trial with regards to: 
(1) associations between changes in PA levels with SE 
and SS; (2) changes in SE and SS according to various 
sociodemographic factors (i.e. gender, age, education 
level, income level and employment status); and (3) the 
validity and internal consistency of the psychosocial 
measurement tools used to assess SE and SS.

Methods

The original MOVEdiabetes trial was performed 
between April 2016 and June 2017 in Muscat, Oman.2 
A total of eight primary health centres were randomly 
selected to deliver either the intervention (n = 4) or 
provide usual care (n = 4).2,3 The primary outcome was 
to assess the effectiveness of a multicomponent interv- 
ention on changes in PA levels (primary outcome), 
as well as changes in weight, body mass index (BMI), 
glycated haemoglobin (HbA1c) level, blood pressure 
and lipid profile (secondary outcomes).2 Eligible 
participants included adults aged 18–60 years with 
T2DM and no contraindications to PA who were 
deemed by trained project officers (POs) to be inactive 
based on results from the Scottish Physical Activity 
Screening Questionnaire.2,3,18 Four POs were recruited 
from doctors and nurses who worked at diabetes 
clinics at each of the selected health centres.

Participants in the intervention group (IG) received 
personalised PA consultations, a pedometer (Digi-
Walker™ SW-200, Yamax, Bridgnorth, Shropshire, 
UK) to measure weekly step counts and monthly 
messages using a web-based application (WhatsApp 
Messenger®, Facebook Inc., Menlo Park, California, 
USA).2 The consultations lasted a maximum of 20 
minutes and were delivered by trained POs on three 
separate occasions at 0 (baseline), 4 and 8 weeks. 
Participants in the IG received monthly standardised 
motivational messages and participated in a WhatsApp 
Messenger® group (Facebook Inc.) with the POs from 
their respective health centres to facilitate the reporting 
of their step counts and receive support during the 
intervention period. The content of the motivational 
messages was designed to coincide with international 
occasions to promote PA.2 The POs initiated and 
facilitated the group conversations, received feedback 
from the participants and monitored the group dynamics.

A multicomponent interview-based questionnaire 
was developed to elicit sociodemographic data 
(i.e. age, gender, marital status, education level and 
income), metabolic parameters (i.e. weight and BMI) 
and cardiovascular biomarkers (i.e. blood pressure, 
HbA1c level and lipid profile).2 Self-reported PA levels 

Advances in Knowledge
- This study’s findings help address the existing gap in the literature regarding behavioural interventions to promote physical activity (PA) 

in Arab settings. 
- The study found that the MOVEdiabetes intervention to increase PA levels among adults with type 2 diabetes mellitus in Oman resulted 

in significant positive changes in self-efficacy and social support from friends.

Application to Patient Care 
- This study provides evidence to support the applicability of behavioural interventions tailored to individual needs within local clinical 

settings. As such, the integration of behavioural counselling techniques in primary healthcare is recommended.
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across work, travel and leisure domains were estimated 
via face-to-face interviews using the 13-item Global 
Physical Activity Questionnaire.19,20 Self-estimated 
PA levels were expressed as metabolic equivalent of 
task (MET), defined as the ratio of a person’s working 
metabolic rate relative to their resting metabolic rate 
and equivalent to an energy consumption of 1 kcal/kg/
hour. Target levels for biochemical variables in T2DM 
patients were defined according to the guidelines of 
the Ministry of Health in Oman.21

Subequently, two questionnaires were used 
to explore the participants’ perceptions of SE and 
SS for PA at baseline and 12 months. The original 
English-language tools were translated into Arabic 
using the forward-backwards translation techniques 
recommended by the World Health Organization.22 
The 12-item SE scale used in the study was based on 
the Exercise Self-Efficacy (ESE) scale.23 The ESE has 
been shown to be reliable after being translated to 
multiple other languages.24–26 In addition, a previous 
study conducted in Jordan found that the modified ESE 
demonstrated high validity and internal consistency for 
use in an Arabic-speaking population, based on factor 
analysis and internal consistency reliability tests.27 

The main interest in the current study was to 
examine SE related to the ability to perform PA in 
the face of previously identified barriers to PA.17 As 
such, two questions in the ESE scale were modified to 
highlight these barriers, namely: “How confident are you 
that you can engage in physical activity when you do not 
have access to PA resources?” and “How confident are 
you to overcome lack of social support that could be an 
obstacle to performing PA?”. Participants were asked to 
rate each item in the final 12-item Arabic questionnaire 
from 0 (no confidence) to 10 (complete confidence) 
according to their perceived current ability to perform 
150 minutes of moderate to vigorous PA per week. The 
total possible score ranged from 0–120, with higher 
scores indicating greater self-confidence. 

A modified version of a previously reported scale 
by Sallis and Hovell was used to assess perceived levels 
of SS.28 The scale involves a series of 13 questions to 
determine participants’ perceptions of the level of SS 
received from family and friends. For the current study, 
modifications were made to counteract potentially 
gender-sensitive issues.17,29 These modifications were 
deemed necessary as females in Arab countries often 
face certain cultural norms and social expectations 
which may impact PA, especially in terms of 
perceived safety, security and modesty.30 Therefore, 
the first two questions were extended to determine 
whether they “asked someone to accompany me to 
perform PA” and whether family or friends “offered 
to drive me to the nearest PA facility”. Additionally, 

the penultimate question was changed to determine 
whether they received “support to select appropriate 
PA clothing”. Each item of the scale was asked twice 
to determine levels of support from family and friends 
independently. Each item was scored from 0 (no 
support) to 5 (maximum support). The total score 
ranged from 0–65, with higher scores indicative of 
greater levels of support.

The psychosocial scales were piloted on 50 random 
adults selected from the patient appointment list at a 
diabetes clinic in one of the primary health centres. 
Due to the complexity of the terminology used in the 
scales, a statistician advised that sampling continue 
until a clear common understanding was reached; thus, 
the sampling continued for five days. Initial construct 
validity was performed using factor analysis.31 For the SE 
scale, factor loading—for which a desirable magnitude 
for item-factor relationships was ≥0.3—was significant 
for three components, namely confidence to: (1) engage 
in PA (5 items); (2) follow PA instructions (4 items); 
and (3) make time for PA (3 items). This was used to 
structure the final version of the SE scale. No specific 
pattern was observed from the factor analysis for items 
in the SS scale. Both the SE and SS scales had acceptable 
internal consistency (Cronbach’s alpha coefficients = 
0.65 and 0.70, respectively).32

The statistical methods used in the original 
MOVEdiabetes trial have been described elsewhere.2 
In summary, frequency tables and t-tests were 
used to describe the study population and compare 
differences between the groups at baseline. For the 
current study, scores for the SE and SS scales were 
compared using descriptive statistics. Additionally, 
an independent samples t-test was used to compare 
summed scores between the groups at baseline. 
Generalised linear modelling (GLM) was performed 
to calculate inter-group differences in summed 
scores. Differences in scores according to selected 
sociodemographic characteristics were also explored 
using GLM. Spearman’s correlation test was used to 
identify associations between changes in SE and SS 
scores with changes in reported PA levels.2 The level of 
statistical significance was set at <0.050. An intention-
to-treat analysis was performed according to the last 
value carried forward imputation for missing data at 3 
and/or 12 months and a mean imputation procedure 
was done where baseline data was missing. Factor 
analysis was carried out to identify components that 
would explain a minimum of 10% of the data variance. 
Item loadings of >0.3 were identified via principal 
components analysis with oblique rotation.

Ethical approval was obtained from the National 
Research and Ethical Review and Approve Committee 
in Oman Ministry of Health and reciprocally approved 
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in the University of Dundee. In addition to providing 
informed consent, individuals were given the right to 
withdraw consent for participation in any aspect of 
this trial at any time without affecting their routine 
diabetes care. All participants were advised to report 
any serious adverse events occurring throughout the 
trial as they would immediately be referred by the POs 
to their general practitioner.2 

Results

A detailed description of the sociodemographic, 
anthropometric and physiological characteristics of 
the sample has been reported elsewhere, including a 

flowchart describing the participants’ progress.2 Out 
of the 232 participants who agreed to take part in the 
study, a total of 227 completed baseline measurements 
and 174 completed the final 12-month measurements 
(response rates: 97.8% and 75%, respectively). Analysis 
was performed utilising intent-to-treat analysis where 
all 232 participants were included in the analysis.2 

At baseline, more than half of the participants were 
female (64.5% and 54.1% in the IG and comparison group 
[CG], respectively).2 The mean age was 44.2 ± 8.1 years 
(median of 43 and 45 years in the IG and CG, respectively). 
The majority of the cohort were married (79.3%), had 
completed secondary education (50.9%) and were 
employed (58.2%).2 There were significantly more married 
individuals in the CG than the IG (85.5% versus 73.8%; P 
= 0.031). However, fewer employed individuals in the CG 
compared to the IG (50% versus 65.6%; P = 0.022).2 The 
mean BMI was 33.8 ± 7.9 kg/m2 in the IG and 33.1 ± 8.7 kg/
m2 in the CG. The mean duration of T2DM was 5.8 ± 3.7 
years, with many subjects presenting with comorbidities, 
including hypertension (45.3%), hyperlipidaemia (35.6%) 
or both (15%).2 

While mean systolic blood pressure (SBP) 
levels were within target levels in both groups, they 
were significantly higher in the IG compared to the 
CG (83.2 ± 9.4 mmHg versus 78.7 ± 14.4 mmHg; P 
= 0.003). Average total and low-density lipoprotein 
(LDL) cholesterol levels in both groups were higher 
than target levels.2 However, high-density lipoprotein 
and triglyceride levels were within target limits. 
Levels of HbA1c were >7% in both groups (71% and 
58% in the IG and CG, respectively).2 There were no 
significant differences between groups in terms of 
BMI, SBP, HbA1c levels and lipid profile at baseline. 
At 12 months, the mean change in PA was +631.3 

MET/minute/week (95% confidence interval [CI]: 
369.4–893.2 MET/minute/week) in the IG compared 

Table 1: Changes in self-efficacy* at baseline and 12 months later according to group allocation† among adults with type 
2 diabetes mellitus in Oman (N = 232)

Component Mean sum SE score‡ ± SD Inter-group 
MD§ (95% CI)

P 
value

Intervention group (n =122) Comparison group (n = 110)

Baseline 12 months MD Baseline 12 months MD

Engagement 
with PA

11.8 ± 5.0 19.3 ± 5.3 7.6 ± 6.7 11.0 ± 2.6 14.4 ± 2.9 3.4 ± 4.3 +4.2 (2.7–5.7) <0.001

Following 
instructions

11.8 ± 2.4 14.8 ± 6.2 3.0 ± 6.3 11.4 ± 2.2 11.7 ± 4.0 0.2 ± 5.0 +2.9 (1.4–4.4) <0.001

Managing 
time

8.9 ± 2.4 11.6 ± 5.5 2.8 ± 6.6 9.2 ± 2.1 8.8 ± 3.7 −0.4 ± 2.1 +3.2 (1.7–4.6) <0.001

Total 32.4 ± 5.9 45.7 ± 13.8 13.3 ± 13.7 31.8 ± 4.3 34.8 ± 8.7 3.0 ± 10.9 +10.3 (7.1–13.5) <0.001

SE = self-efficacy; SD = standard deviation; MD = mean difference from baseline; CI = confidence interval; PA = physical activity.  *Self-assessed using 
a 12-item SE scale based on the Exercise Self-Efficacy scale.23  †The intervention group received personalised PA consultations, pedometers and monthly 
messages using a web-based application while the comparison group received usual care.  ‡Total sum scores ranged from 0–120, with higher scores 
indicating greater levels of confidence. §Inter-group differences in sum scores were calculated using generalised linear modelling.

 
Figure 1: Box plot chart showing total sum self-efficacy* 
scores at baseline and 12 months later, according to group 
allocation among adults with type 2 diabetes mellitus 
in Oman (N = 232). The intervention group (n = 122) 
received personalised PA consultations, pedometers and 
monthly messages using a web-based application while 
the comparison group (n = 110) received usual care.
*Self-assessed using a 12-item SE scale based on the Exercise Self-
Efficacy scale.23 Total sum scores ranged from 0–120, with higher 
scores indicating greater levels of confidence.
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to +183.2 MET/minute/week (95% CI: 83.3–283.0 
MET/minute/week in the CG, with a significant inter-
group difference (+447.4 MET/minute/week; 95% CI: 
150.7–744.1 MET/minute/week; P <0.001).2 

Overall, total SE sum scores were found to have 
increased at 12 months from baseline. Summed scores 
for items assessing levels of confidence to engage with 
PA, follow PA instructions and manage time increased 
from 2,631 ± 11.34 to 3,938 ± 16.97, from 2,720 ± 
11.72 to 3,080 ± 13.28 and from 2,096 ± 9.03 to 2,387 
± 10.29, respectively. There was a higher contribution 
of questions related to engagement with PA (5 items) 
to overall SE score compared to other categories of 
items. Notably, mean total SE scores were comparable 
at baseline for both the IG and CG (32.4 ± 5.9; 95% 
CI: 31.1–33.5 versus 31.8 ± 4.3; 95% CI: 31.0–32.8; P = 
0.581) [Figure 1]. However, a univariate analysis using 
GLM showed a significant increase at 12 months in 
mean SE scores for the IG compared to the CG (+10.3, 
95% CI: 7.1–13.5; P <0.001) [Table 1]. 

Multivariate analysis indicated that participants 
in the IG without comorbidities had a significantly 
greater increase in total SE sum scores compared to 
IG participants with comorbidities (+12.2, 95% CI: 
6.8–17.6; P <0.001). Similarly, individuals with higher 
income levels in the IG also demonstrated significantly 
higher total SE sum scores compared to those with 
lower income levels (+9.7, 95% CI: 5.2–14.2; P <0.001). 
Gender was the only variable found to influence 
total SE sum scores in the CG, with males having a 
significantly greater change in sum score between 
baseline and 12 months compared to females (+4.2, 
95% CI: 0.5–7.9; P = 0.021). There was a positive but 
weak association between changes in total SE sum 
scores and reported changes in PA levels within the IG 
only (r = 0.4; P <0.001). 

Exploratory factor analysis at both baseline and 
12 months indicated that all 12 items in the SE scale 
were suitable for the study population. According to 
the categorisation utilised during the piloting phase, 
three components were identified at baseline and 12 
months: confidence to engage with PA, follow PA 

instructions and manage time. Inter-item correlations 
ranged from −0.1 to 0.9 at baseline and −0.2 to 0.8 at 12 
months. The highest inter-item correlation at baseline 
was noted between items 2 and 4 (“How confident 
are you that you can engage in PA when you are in a 
bad mood?” and “How confident are you that you can 
engage in PA during bad weather?”; r = 0.9). A high 
correlation was also identified between items 2 and 3 
(“How confident are you that you can engage in PA 
when you are in a bad mood?” and “How confident are 
you that you can engage in PA when you feel you do 
not have time?”; r = 0.7). 

Similarly, at 12 months, high inter-item 
correlations were noted between items 6 and 7 (“How 
confident are you that you can follow PA directions 
from an instructor?” and “How confident are you 
that you can pace yourself during the activity to avoid 
overexertion?”; r = 0.8) and between items 7 and 10 
(“How confident are you that you can pace yourself 
during the activity to avoid overexertion?” and “How 
confident are you to arrange your schedule to perform 
PA regularly no matter what?”; r = 0.8). At baseline 
and 12 months, Cronbach’s alpha coefficient values 
for the SE scale were 0.79 and 0.82, respectively, 
indicating reasonable-to-good internal consistency in 
this population.

Total SS sum scores were also found to have 
increased at 12 months from baseline from 2,804 ± 
12.1 to 3,279 ± 14.1 for SS from family and from 2,162 
± 9.3 to 2,543 ± 10.9 for SS from friends. Overall, 
scores for perceived SS from family were higher than 
those for SS from friends in both groups. There was a 
difference in changes in score in the IG compared to 
the CG, although this difference was only significant 
for SS from friends (+2.3, 95% CI: 1.1–3.7; P <0.001) 
[Table 2]. However, changes in total SS scores for either 
family or friends at 12 months from baseline were not 
significantly associated with changes in reported PA 
levels (P = 0.232).

A factor analysis of the family version of the SS 
scale indicated that six factors with eigenvalues of >1.0 
significantly explained the maximum variance in data 

Table 2: Changes in social support from family and friends* at baseline and 12 months later according to group alloc- 
ation† among adults with type 2 diabetes mellitus in Oman (N = 232)

Component Mean sum SS score‡ ± SD Inter-group 
MD§ (95% CI)

P 
value

Intervention group (n =122) Comparison group  (n = 110)

Baseline 12 months MD Baseline 12 months MD

Family SS 13.5 ± 4.5 16.1 ± 4.5 +2.6 ± 6.4 10.5 ± 3.5 12.0 ± 5.3 +1.4 ± 6.3 +1.2 (−0.4–2.8) 0.101

Friends SS 9.5 ± 2.8 12.2 ± 5.1 +2.7 ± 6.0 9.2 ± 3.1 9.6 ± 3.0 +0.4 ± 4.2 +2.3 (1.1–3.7) <0.001

SS = Social support; SD = standard deviation; MD = mean difference from baseline; CI = confidence interval.  *Self-assessed using a modified version 
of 13-item scale by Sallis et al.28  †The intervention group received personalised PA consultations, pedometers and monthly messages using a web-based 
application while the comparison group received usual care.  ‡Total sum scores ranged from 0–65, with higher scores indicating greater levels of support. 
§Inter-group differences in sum scores were calculated using generalised linear modelling.
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at baseline and 12 months. Inter-item correlations 
ranged from −0.1 to 0.4 at baseline and from −0.2 
to 0.7 at 12 months. However, no values of >0.7 
were identified, indicating no significant interaction 
between responses to the different items in the scale. 
Cronbach’s alpha coefficient values for this subscale 
were 0.60 and 0.82 at baseline and 12 months, 
respectively, indicating good internal consistency. 
At 12 months, all items in the friends version of the 
SS scale were retained in the factor analysis, apart 
from items 3 and 4 (“Gave me helpful reminders to 
exercise” and “Gave me encouragement to stick with 
my exercise programme”). Seven and five factors were 
identified at baseline and 12 months, respectively. 
Inter-item correlations ranged from −0.01 to 0.5 at 
baseline and from −0.08 to 0.6 at 12 months. No values 
of >0.70 were identified. At baseline and 12 months, 
Cronbach’s alpha coefficient values for the friends SS 
subscale were 0.20 and 0.40, respectively, indicating 
poor internal consistency in this population.

Discussion

The results from the current study showed that the 
MOVEdiabetes intervention resulted in improvements 
in SE among participants of both the IG and CG 
groups at 12 months from baseline, with the increase 
being significantly greater in the IG. Similar findings 
have been reported in other research.27 Moreover, this 
increase was positively, albeit weakly, associated with 
changes in PA levels. 

Defined as the ability to meet activity goals 
despite barriers, SE has been reported to be a strong 
predictor for performing and adhering to PA goals in 
various populations, including adults with T2DM.33 
Despite the weak correlation between SE sum scores 
and perceived PA levels in the present study, it is 
reasonable to conclude that the results support the 
utilisation of this PA intervention in adults with 
T2DM. However, objective PA measurement would be 
required to validate the findings, especially in Arabic-
speaking countries where PA data are limited. 

In the current study, improvements in SE at 
12 months within the IG were greater among those 
without comorbidities and among those who had 
higher incomes. The first finding may be due to such 
individuals being in better health, which is likely to 
enhance one’s self-confidence and ability to perform 
more intense PA.9 In turn, higher income may be 
associated with enhanced opportunities for PA, 
including the ability to purchase or access additional 
resources, such as pedometers, watches, treadmills, 
gym memberships or clothing, thereby potentially 
facilitating positive behavioural changes.34 

In addition, as in other studies, being male was 
associated with a greater improvement in SE in the 
CG.35 This suggests that gender-specific approaches 
may be needed to improve SE among females.17 Such 
approaches could offer additional support for women 
living in Arab countries to enable them to meet 
sociocultural and religious expectations related to 
wearing appropriate clothing and ensuring their safety 
while exercising in a hot climate.17,29,30

In the current study, the personalised PA 
consultations were designed to include specific SE-
enhancing techniques, namely goal setting, action 
planning, self-monitoring of behaviour, barrier 
identification, instructions on how to perform a 
behaviour, use of follow-up prompts and SS.3 The results 
showed that questions related to engagement with 
PA (5 items) contributed more to the overall SE score 
compared to other categories. Further exploration may 
be useful to ensure that the strategies that resulted in 
high PA engagement are maintained; in contrast, other 
less influential SE components related to following 
PA instructions and managing time may need to be 
modified or addressed to determine why they do not 
contribute to overall SE with regards to PA.

Several studies have highlighted the importance 
of SS in initiating and/or maintaining PA-related 
behavioural changes.14,36,37 In the current study, 
participants in the IG were encouraged to attend their 
personalised PA consultations with a family member 
or a friend.3 While there was a significant difference 
in changes in SS from friends in the IG compared to 
the CG, changes in family SS were not significantly 
different between the groups. This may not be 
surprising given the strong cultural importance placed 
on family in the Arab and Muslim world.38,39 This is 
reinforced by the fact that the majority of the overall 
study population were married, potentially indicating 
that the majority already received adequate levels of SS 
from family.39 

Despite evidence of the positive effect of peer 
support in lifestyle modification interventions, 
more information is needed regarding the methods, 
strategies and expected outcomes when using 
technology to promote PA across subpopulations.40 
There was no significant association between changes 
in reported PA levels and perceived support from 
either family or friends in the current study. In 
contrast, findings from the literature have indicated 
that SS has positive effects on PA levels.14 Despite 
using a web-based messaging application, reasons for 
the lack of association between PA levels and SS in the 
present study require further evaluation. 

To the best of the authors’ knowledge, the current 
study is one of very few to investigate the psychometric 
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properties of Arabic versions of psychosocial PA 
scales among adults with T2DM. Based on Cronbach’s 
alpha coefficients, the internal consistency of the 
scales for SE and SS from family was deemed to be 
acceptable, suggesting that these scales are reliable 
for use in Arabic-speaking T2DM patients. However, 
the internal consistency of the scale assessing SS from 
friends was weak. This could be explained by the 
complexity of the terminology used in the questions, 
especially after being translated from English to 
Arabic. Furthermore, the structure of the SS scale may 
have been confusing to the participants as they had to 
answer the same question twice for family and friends 
independently. Future research on this topic should, 
therefore, consider introducing the scale for family 
and friends separately. 

This study was subject to certain limitations. 
Notably, the sample size was not powered to detect 
differences in the psychosocial scales. In addition, 
data were collected at baseline and 12-month follow-
up only. Future studies may consider utilising a larger 
sample size and performing additional rounds of data 
collection on multiple occasions throughout the study 
period. Despite these limitations, this study’s findings 
add valuable information to the limited literature 
pertaining to psychosocial scales that measure PA 
in Arabic-speaking populations. Further research is 
recommended to validate these scales in a larger cohort.

Conclusion

This study presented follow-up results regarding 
changes in SE and SS 12 months after the 
MOVEdiabetes trial, an intervention designed to 
increase PA levels among adults with T2DM in 
Oman. Although significant and positive changes 
were observed in SE and SS from friends within the 
IG compared to the CG, only SE improvements were 
significantly associated with changes in PA levels. In 
addition, measurement of the internal consistency for 
these psychosocial tools indicated that these scales 
were acceptable for use in Arabic-speaking patients 
with T2DM. However, further studies are needed to 
identify more robust tools to measure PA psychosocial 
influences in Arab countries.
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