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Evidence for the health benefits of physical 
activity (PA) on physical, mental, and 
general health in adults with type 2 
diabetes mellitus (T2DM) support the 

inclusion of effective activity interventions in clinical 
care.1–5 Moderate increases in PA have been shown 
to reduce glycated hemoglobin (HbA1c) levels, and 
improve glucose uptake into active muscles, hepatic 
glucose production, and skeletal muscle mass as well 
as improve fat oxidation and systemic insulin action, 
and reduce low-density lipid cholesterol, systolic blood 
pressure (SBP), and the risk of cardiovascular mortality. 
Increased PA has been shown to reduce depression and 
improve health-related quality of life (QoL).3 Hence, 
PA is often described as a cornerstone of diabetes care.6,7

The World Health Organization (WHO) 
defines health as “a state of complete physical, mental 
and social well-being and not merely the absence 
of disease or infirmity”.8 This definition embraces  
several dimensions of health that are described 
differently across studies, especially in areas related 
to QoL.9,10 However, most studies agree on seven 
dimensions for health (physical, intellectual, 
emotional, spiritual, social, occupational, and 
environmental).11 This definition helps to facilitate 
a comprehensive and holistic understanding of the 
many dimensions of health and illness that interact 
and overlap.

Research on health-related QoL in PA has 
predominately focused on elderly populations 
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A B S T R AC T
Objectives: Studies have consistently reported the health benefits of physical activity 
(PA) in diabetes care. Our study aimed to explore perceptions of general well-being 
in participants of the ‘MOVEdiabetes’ intervention aimed at increasing PA in adults 
with type 2 diabetes in Oman.  Methods: ‘MOVEdiabetes’ is a cluster-randomized study 
where participants in the intervention group (IG) received PA consultations, pedometers, 
and WhatsApp messages versus the usual care in the control group (CG). At baseline and  
12 months, perceptions on well-being were assessed using an English translated to Arabic 
13-item questionnaire. Between groups differences in responses were compared using chi-
squared tests. Spearman correlation analysis was utilized to explore associations between 
changes in responses and self-reported PA levels (metabolic equivalent of task.min/
week).  Results: Of the 232 participants in the ‘MOVEdiabetes’ study, 75.0% completed 
the study. Overall, findings indicate a positive effect of the intervention on perceived 
general health, sleep, mental health, pain, and responses to quality of life. For the IG 
and CG, significant associations were shown between changes in self-reported PA and 
general health (r = 0.70 and 0.36, p < 0.001), feeling calm/peaceful (r = 0.86 and 0.93, 
p < 0.001), energetic (r = 0.86 and 0.82, p < 0.001), and depressed (r = -0.35 and -0.30,  
p < 0.001). However, the Cronbach’s alpha value was 0.50, indicating insufficient 
internal consistency of the assessment tool. Conclusions: The intervention has a positive 
effect on many parameters of well-being. Further studies are needed to identify robust 
tools to measure associations between well-being and PA in culturally bounded Arabic  
speaking countries.
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with chronic conditions (e.g., cardiovascular 
diseases, arthritis, pulmonary diseases, and cancer). 
Chronically diseased populations tend to improve 
their health-related QoL from increased PA.12 
In addition, some studies have shown a positive 
association between individual domains of QoL 
(physical, emotional, and social) and PA level in 
populations with diabetes.10,13,14

PA levels have also been positively associated 
with sleep duration, especially in older adults.15 
This association is important as a large body of 
evidence confirms that sleep duration is associated 
with disease and mortality.16 Evidence indicates that 
chronic sleep disturbance17 and high levels of stress18 
may contribute to the risk of T2DM. Adequate, 
high-quality sleeping hours is a further dimension 
of health that may be relevant for day to day  
well-being.

The ‘MOVEdiabetes’ study reported that clinic-
based PA intervention was associated with positive 
effects on PA levels, sitting time, blood pressure, and 
triglyceride levels.19 Our study sought to explore 
additional secondary outcomes, namely perceptions 
on general well-being in participants of the 
‘MOVEdiabetes’ intervention aimed at increasing 
PA in adults with T2DM.

M ET H O D S
The ‘MOVEdiabetes’ study was a one-year  
(1 May 2016 to 1 June 2017) 1:1 cluster randomized 
controlled trial of the ‘MOVEdiabetes’ programme 
(intervention group; IG) versus usual care (control 
group; CG). Out of the 26 health centers in 
Muscat, Oman, eight were randomly selected and 
then randomized to deliver either the intervention  
(n = 4) or usual care (n = 4). The ‘MOVEdiabetes’ 
program utilized face-to-face PA consultations 
promoting 150 minutes of moderate to vigorous PA 
per week (600 metabolic equivalent of task (MET).
mins/week),3 pedometers to self-monitor step 
counts, and monthly telephone WhatsApp messages 
for follow-up support. Inactive adults with T2DM 
and no contraindications to PA were recruited 
over two months and followed-up for 12 months. 
The intervention was undertaken as personalized, 
face-to-face consultations (maximum 20 minutes) 
by trained dieticians on three occasions (week 0, 4, 
and 8).19,20 The primary outcome was the change 
in levels of PA measured by the Global Physical 

Activity Questionnaire (GPAQ). Methods used in 
the ‘MOVEdiabetes’ study and the results for the 
primary outcome are presented elsewhere.19

Ethical approval for this study was obtained 
from the Regional Research Committee in Muscat, 
Oman Ministry of Health, within the overall 
‘MOVEdiabetes’ study. All eligible participants 
provided informed consent before data collection. 
For illiterate individuals, consent to participate 
in this study was provided by their accompanying 
support member (spouse, son, or daughter).

The sample size (n) was calculated based on an 
estimation from formative work of the standard 
deviation (SD) of mean PA levels of 145.0 MET.
min/week21 and mean sitting time (hours/day) of 
0.2 with intra-class correlation coefficient of 0.1.22 
Based on a dropout rate of 20%, 154 patients were 
required to participate (77 in each arm). Assuming 
a recruitment rate of 70%, it was estimated that 220 
potential eligible patients were required.20 Based 
on the evidence around the positive association 
between PA levels and well-being,23–25 this sample 
size calculation was accepted by the investigating 
team for the analysis of data within the current study.

Several measurement tools have been developed 
to measure health-related outcomes/dimensions. 
Despite the presence of few measurement tools 
on QoL by the WHO26 and attempts from Oman 
Ministry of Health,27 these tools were not entirely 
sufficient to answer the questions/objectives of this 
study on the effects of change in PA on the various 
domains of health. Hence, the measurement tool 
used in the current study was an online English 
questionnaire, available as a public document (SF-
20),28 that was translated to Arabic. The questionnaire 
was initially reviewed and modified in English before 
translating it into Arabic language. The translation 
process followed the standard guidelines for the 
forward and backward translation of measurement 
tools recommended by the WHO.29 Two of the 
researchers from the investigating team, including 
the principal investigator, who are bilingual, 
translated the English questionnaire into Arabic. 
Later, the questionnaires/scales were submitted to 
a professional medical translation company (Al-
Maani) to evaluate the equivalency of the meaning 
between the two versions, identify differences, and 
review the final wording of the items.

We used a 13-item questionnaire to assess the 
effectiveness of the ‘MOVEdiabetes’ intervention 
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on general health, sleep, mental health, pain, and 
QoL, which was a modified version of the short  
SF-20 questionnaire.28 Local PA experts in Oman 
Ministry of Health were approached to review 
the content of the questionnaire and suggest 
amendments where appropriate. 

Due to the complexity of the questionnaire, 
amendments were made to achieve maximum 
precision while translating the questionnaire from 
English to Arabic. Because this study was conducted 
in routine diabetes settings, the questionnaire was 
shortened (13 out of 20 questions) for practical use, 
and individual item selection was based on cultural 
appropriateness, the inclusion of health dimensions, 
and ease of comprehension.

Participants were interviewed by the project 
officers (POs), health care practitioner in primary 
health care, and asked to respond to the 13 items 
by ranking their perceptions on general health (1 
item), sleep (1 item), mental health (3 items), and 
pain (1 item). Questions on mental health covered 
feeling (calm/peaceful, energetic, and downhearted 
or depressed) were included. The assessment also 
included seven items on QoL, which covered how the 
participants’ general, physical, and emotional health 
impacted their physical abilities, work, and social 
activities. Participants were asked to select a response 
from a three (only two questions were used) or five-
point Likert scale [Table 1].

A nurse from the POs team undertook piloting 
of the questionnaire from a population outside 
the sampled primary health center. Piloting 
procedures aimed to evaluate any (participant and 
interviewer perceived) strengths or weaknesses of 
the general well-being questionnaire, including 
poor comprehension and logistic constraints. The 
tool was piloted with 10 participants (adults with 
T2DM from a randomly selected health center in 
Muscat) in routine clinic settings. This procedure 
resulted in minor amendments (word changes), 
and no major adjustments were undertaken. Factor 
analysis30 revealed adequate construct validity31 of 
the items in the questionnaire and the Cronbach’s 
alpha value was calculated as 0.80 indicating good 
internal consistency of the questionnaire.32

Proportions of responses at baseline and 12 
months from the IG and CG were compared and 
between study group differences in proportions 
of ratings across the studied health domains were 
obtained using the chi-squared test. Furthermore, 

differences in responses between baseline and 12 
months were then calculated and categorized into 
‘improved’ (if the score was in a favorable direction), 
‘no change’ (if score was 0), or ‘worsen’ (if score 
was in an unfavorable direction). Between groups 
differences in the proportions of the categorized 
responses were then obtained using chi-squared 
test. Adjustments to the Pearson chi-square  
were based on Brier’s statistic (X2

b) assuming that 
the clustering effect within the treatment groups  
was homogeneous.33 

Additionally, Spearman’s correlation analysis 
was utilized to find associations between changes 

Table 1: Participants’ sociodemographic 
characteristics in the ‘MOVEdiabetes’ study.

Characteristics Intervention 
group

n = 122  
n (%)

Control 
group

n = 110 
n (%)

Gender
Male 56 (45.9) 39 (35.5)
Female 66 (54.1) 71 (64.5)

Age, mean ± SD, years 43.5 ± 7.1 45.1 ± 9.2
≤ 44 65 (53.3) 48 (43.6)
> 44 57 (46.7) 62 (56.4)

Marital status
Unmarried 32 (26.2) 16 (14.5)
Married 90 (73.8) 94 (85.5)

Education
≤ Secondary 62 (50.8) 52 (47.3)
> Secondary 60 (49.2) 58 (52.7)

Income, Omani Rials/month*
≤ 1000 70 (57.4) 55 (50.0)
> 1000 41 (33.6) 37 (33.6)

Employment
Currently unemployed 42 (34.4) 55 (50.0)
Currently employed 80 (65.6) 55 (50.0)

Duration of diabetes, 
mean ± SD, years

6.4 ± 4.5 5.3 ± 2.6

≤ 5 63 (51.6) 52 (47.3)
> 5 59 (48.4) 58 (52.7)

Comorbidities**
No comorbidities 27 (22.1) 26 (23.6)
With comorbidities 95 (77.9) 84 (76.4)

Diabetes medication
Diet only 7 (5.7) 5 (4.5)
Oral hypoglycemic 
drugs

103 (84.4) 85 (77.3)

Oral hypoglycemic + 
insulin

12 (9.8) 20 (18.2)

Data presented as n (%) unless otherwise stated.   
*29 missing values due to reporting ‘I don’t know’. 
**Presence of hypertension, hyperlipidemia, thyroid, or any other condition 
coinciding with diabetes registered in the health information system.
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(as ordinal variables) in general health, sleep, 
mental health, pain, and QoL with the change in 
self-reported PA levels (MET.min/week) presented 
elsewhere using GPAQ.19

Further, the construct validity of the assessment 
tool used in this study was assessed using exploratory 
and confirmatory factor analysis (EFA and CFA, 
respectively)34 using the R statistical software.35

R E S U LTS
The populations’ sociodemographic, anthropometric, 
and physiological characteristics were described 
elsewhere.19 In summary, out of 232 participants 
who completed baseline study measurements, 174 
(75.0%) completed the final 12 month follow-
up study period. At baseline, more than half of 
participants in both the IG and CG were female 
(54.1 and 64.5%, respectively), and the mean age 
of the total population was 44.2±8.1 years. The 
majority of the population were married, employed, 
and above half had completed their secondary 
education [Table 1].

At baseline, the mean body mass index (BMI) 
was > 30 kg/m2 in both groups. Many participants 
had comorbidities; hypertension (45.3%), 
hyperlipidemia (35.6%), or both (15.0%). HbA1c 
was > 7% in both study groups (71% in IG vs. 58% 
in CG), indicating poor diabetes control according 
to the Omani diabetes management guidelines.36 
There were no statistical significance between-group 
differences in BMI, SBP, HbA1c, and lipid profile at 
baseline [Table 1].

Looking overall at the results of the questions at 
the population level and on wider health domains 
at 12 months and baseline provides insight into 
some general health issues in this study population. 
The whole sample (n = 232) showed a range 
of responses across the studied health domains  
[Figure 1]. Notably, at 12 months from baseline, the 
greatest proportions of ratings were positive, and this 
was the case in most health domains [Table 2].19

The consort flow chart for this study has been 
published earlier;19 however, it is essential to report 
that 82 (67.2%) participants in the IG versus 92 
(83.6%) in the CG completed the study at 12 
months follow-up. Reasons for attrition included 
feeling uncomfortable with measurement devices 
(41%), lost to follow-up (17%), pain (14%), travel 
(12%), not interested (9%), and long study (7%).19

Reporting ‘all/most of the times’ to feeling calm/
peaceful and energetic increased at 12 months from 
baseline. Overall, there were significant differences in 
proportions for the ratings for feeling calm/peaceful 
(p < 0.001) and energetic (p = 0.020), but not for 
feeling downhearted or depressed at 12 months from 
baseline (p = 0.900).

Ratings for sleep seemed to improve at 12 
months from baseline (reporting fair/poor reduced 
from 22.4% to 14.7%). Overall, ratings for sleep  
were significantly different at 12 months from 
baseline (p = 0.010).

In general, ratings across all the items related 
to QoL showed improvements at 12 months from 
baseline. However, significant differences in the 
proportion of ratings at 12 months from baseline 
were noted for ‘accomplishing less because of 
physical health’ [QoL1 (p < 0.001)], ‘limitations as 
a result of physical health’ [QoL2 (p < 0.001)], and 
‘limitations on amounts of vigorous activities’ [QoL3 
(p = 0.030)] [Figure 1].

Pain (reported as ‘extremely/quite a bit’) 
reduced from 35.8% at baseline to 12.9% at 12 
months. Similarly, ratings of ‘fair/poor’ to general 
health reduced from 20.3% to 13.8%. However, 
the differences in proportion of responses were not 
significant neither for pain nor for general health  
(p = 0.400 and p = 0.100, respectively) [Figure 1].

At baseline, between-group differences in the 
proportion of ratings were significantly better (in 
favor of the IG) in most variables. The exceptions 
were: a) feeling calm/peaceful, where most 
participants in both study groups felt calm/peaceful 
‘some of the time’, b) social restrictions as a result of 
physical and emotional health, and c) limitation in 
vigorous activities [Figure 2].

At baseline, more than half (54.9%) of the 
participants in the IG rated their general health as 
poor/fair versus 31.8% in the CG, indicating poor 
perceptions of general health in the IG (p < 0.001). 
A third (33.6%) of the IG versus the majority of the 
participants in the CG perceived their sleeping as 
very good to excellent (p < 0.001). However, more 
than half of the participants in both study groups 
perceived pain as moderate (p < 0.001), felt energetic 
some of the time (p < 0.001), and felt downhearted/
depressed some of the time (p = 0.007).

Ratings for questions on QoL varied between 
the study groups. At baseline, a greater proportion 
of participants in the IG compared to CG felt they 
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Table 2: Between-group differences in the proportion of responses to questions on general health, sleep, 
mental health, and quality of health (improved, no change, or worsened), and correlation with changes in 
physical activity levels (metabolic equivalent of task (MET).min/week).

Questions Total population
n = 232, n (%)

Intervention
n = 122, n (%)

Control
n = 110, n (%)

Corrected
p-value

Q1. In general, would you say your health is? 7.880
0.020Improved 95 (40.9) 59 (48.4) 36 (32.7)

No change 50 (21.6) 27 (22.1) 23 (20.9)
Worsened 87 (37.5) 36 (29.5) 51 (46.4)
Correlation with change in MET.
min/week

0.55** 0.70** 0.36**

Q2. In general, would you say your sleep is? 5.840
0.050Improved 101 (43.5) 55 (45.1) 46 (41.8)

No change 65 (28.0) 40 (32.8) 25 (22.7)
Worsened 66 (28.4) 27 (22.1) 39 (35.5)
Correlation with change in MET.
min/week

0.28** 0.18 0.35**

Q3. Does your health now limit you in the kinds or amounts of moderate activities you can do, like 
moving a table, carrying groceries, or bowling?***

1.570
0.460

Improved 82 (35.3) 43 (35.2) 39 (35.5)
No change 82 (35.3) 47 (38.5) 35 (31.8)
Worsened 68 (29.3) 32 (26.2) 36 (32.7)
Correlation with change in MET.
min/week

-0.05 -0.11 0.008

Q4. Does your health now limit you in the kinds or amounts of vigorous activities you can do, like 
lifting heavy objects, running or participating in strenuous sports?***

3.560
0.170

Improved 49 (21.1) 26 (21.3) 23 (20.9)
No change 118 (50.9) 68 (55.7) 50 (45.5)
Worsened 65 (28.0) 28 (23.0) 37 (33.6)
Correlation with change in MET.
min/week

-0.04 -0.11 0.06

Q5. How much of the time have you accomplished less in certain kinds or amounts of work, or 
housework, because of your physical health?***

0.240
0.890

Improved 104 (44.8) 53 (43.4) 51 (46.4)
No change 90 (38.8) 49 (40.2) 41 (37.3)
Worsened 38 (16.4) 20 (16.4) 18 (16.4)
Correlation with change in MET.
min/week

-0.11 -0.09 -0.12

Q6. How much of the time you had limitations in the kind of work or other activities as a result of your 
physical health?***

7.800
0.020

Improved 141 (60.8) 77 (63.1) 64 (58.2)
No change 57 (24.6) 22 (18.0) 35 (31.8)
Worsened 34 (14.7) 23 (18.9) 11 (10.0)
Correlation with change in MET.
min/week

-0.15 -0.11 -0.17

Q7. How much of the time have you accomplished less in certain kinds or amounts of work, or 
housework, because of your emotional problems (such as feeling depressed or anxious)?***

7.030
0.030

Improved 91 (39.2) 31 (25.4) 13 (11.8)
No change 97 (41.8) 46 (37.7) 51 (46.4)
Worsened 44 (19.0) 45 (36.9) 46 (41.8)
Correlation with change in MET.
min/week

0.13* 0.26** 0.03

Q8. How much of the time have you had limitations in the kind of work or other activities as a result of 
any emotional problems (such as feeling depressed or anxious)?***

33.530
< 0.001

Improved 28 (12.1) 23 (18.9) 5 (4.5)
No change 116 (50.0) 73 (59.8) 43 (39.1)
Worsened 88 (37.9) 26 (21.3) 62 (56.4)
Correlation with change in MET.
min/week

0.04* 0.16 0.01
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were ‘not’, or ‘only a little of the time’ limited by 
physical health (p < 0.001), or accomplished less due 
to physical health (p = 0.002), and that their health 
did not limit the kinds and amounts of moderate PA 
they could do (p = 0.003).

Notably (with the exception for ratings on 
limitations as a result of emotional problems), a 
greater proportion of participants in both study 
groups perceived limitations to all the other 
questions on QoL ‘some of the time’ [Figure 2].

At 12 months, between study groups differences 
in proportions of ratings for sleep, feeling pain, 
energetic, and downhearted or depressed were 
significant (p = 0.001, p < 0.001, p < 0.001, and 
p < 0.001, respectively). Greater proportions of 
participants in the the IG versus CG reported 

‘very good/excellent’ sleep, ‘not at all/a little bit’ 
of pain, feeling energetic ‘most/all of the time’, and 
downhearted or depressed ‘none/little of the time’ 
(32.0% vs. 10.0%, 23.8% vs. 14.5%, 77.9% vs. 27.3%, 
and 41.8% vs. 15.5%, respectively) [Figure 3].

Between groups, ratings for QoL were 
not significantly different except for items on  
'accomplishing less because of physical health'  
[QoL3 (p < 0.001)] [Figure 3]. Overall, a greater 
proportion of participants in the IG versus CG 
had favorable ratings for all questions on QoL. 
More than half of the participants in the IG versus 
CG rated limitations to moderate and vigorous PA 
(QoL1 and 2) as ‘no not limited at all’. Similarly, a 
greater proportion of participants in the IG rated 
‘none/little of the time’ to accomplishing less and 

Table 2: Between-group differences in the proportion of responses to questions on general health, sleep, 
mental health, and quality of health (improved, no changes, or worsened), and correlation with changes in 
physical activity levels (metabolic equivalent of task (MET).min/week).

-continued

Questions Total population
n = 232, n (%)

Intervention
n = 122, n (%)

Control
n = 110, n (%)

Corrected
p-value

Q9. How much bodily pain have you had during the past four weeks? 7.440
0.020Improved 105 (45.3) 56 (45.9) 49 (44.5)

No change 55 (23.7) 45 (36.9) 34 (30.9)
Worsened 72 (31.0) 21 (17.2) 27 (24.5)
Correlation with change in MET.
min/week

-0.17** -0.29** -0.06

Q10. Have you felt calm and peaceful during the last four weeks? 6.340
0.040Improved 122 (52.6) 71 (58.2) 51 (46.4)

No change 68 (29.3) 36 (29.5) 32 (29.1)
Worsened 42 (18.1) 15 (12.3) 27 (24.5)
Correlation with change in MET.
min/week

0.90** 0.86** 0.93**

Q11. Did you have a lot of energy during the past four weeks? 16.070
< 0.001Improved 122 (52.6) 79 (64.8) 44 (40.0)

No change 68 (29.3) 31 (25.4) 39 (35.5)
Worsened 42 (18.1) 12 (9.8) 27 (24.5)
Correlation with change in MET.
min/week

0.84** 0.86** 0.82**

Q12. Have you felt downhearted and depressed during the past four weeks? 1.730
0.420Improved 136 (58.6) 75 (61.5) 61 (55.5)

No change 33 (14.2) 14 (11.5) 19 (17.3)
Worsened 63 (27.2) 33 (27) 30 (27.3)
Correlation with change in MET.
min/week

-0.33* -0.35** -0.30*

Q13. How much of the time has your physical health or emotional problems interfered with your social 
activities (like visiting friends, relatives)?***

5.870
0.050

Improved 79 (34.1) 50 (41.0) 29 (26.4)
No change 120 (51.7) 58 (47.5) 62 (56.4)
Worsened 33 (14.2) 14 (11.5) 19 (17.3)
Correlation with change in MET.
min/week

-0.03 -0.05 0.18

* Significant results p < 0.050 ; ** significant results p < 0.050 ; *** questions on quality of life.



Th a m r a  S .  A l - Gh a fr i ,  et  a l .

20.3

31.9

47.8

9.5

54.7

35.8

17.2

59.1

23.7

10.3

56.5

33.2

15.9

67.7

16.4

15.5

27.6

56.9

23.3

15.1

61.6

19.0

62.5

18.5

31.5

55.6

12.9

22.4

28.0

49.6

11.2

67.7

21.1

12.5

59.9

27.6

11.6

73.7

14.7

13.8

79.3

6.9

19.4

67.7

12.9

16.0

78.1

6.0

17.2

72.4

10.3

35.5

51.7

12.8

27.6

15.9

56.5

17.2

14.7

68.1

56.0

38.8

5.2

57.3

34.1

8.6

14.7

47.8

37.5

31.9

56.9

11.2

4.7

40.5

54.7

11.6

67.2

21.1

807060504030201001020304050607080

Fair/poor

Excellent/very good

Good

A little bit/not at all

Moderatly

Extremely/quite a bit

Little/none of the time

Some of the time

All/most of the time

Little/none of the time

Some of the time

All/most of the time

Little/none of the time

Some of the time

All/most of the time

Yes, limited alot

Yes, limited a little

No, not limited at all

Yes, limited alot

Yes, limited a little

No, not limited at all

Little/none of the time

Some of the time

All/most of the time

Little/none of the time

Some of the time

All/most of the time

Fair/poor

Good

Excellent/very good

Little/none of the time

Some of the time

All/most of the time

Little/none of the time

Some of the time

All/most of the time

Little/none of the time

Some of the time

All/most of the time

Ratings, %

St
ud

ied
 he

alt
h d

om
ain

s

Baseline 12 months 

Fe
eli

ng
 ca

lm
/p

ea
ce

ful
Fe

eli
ng

 en
erg

eti
c

Fe
eli

ng
 de

pr
es

se
d

Sle
ep

Qu
ali

ty 
of 

life
 (1

)
Qu

ali
ty 

of 
life

 (2
)

Qu
ali

ty 
of 

life
 (3

)
Qu

ali
ty 

of 
life

 (4
)

Qu
ali

ty 
of 

life
 (5

)
Qu

ali
ty 

of 
life

 (6
)

Qu
ali

ty 
of 

life
 (7

)
Pa

in
Ge

ne
ral

 he
alt

h

(1) Accomplished less because of physical health; (2) limitations as a result of 
physical health; (3) limitations in the amounts of vigorous activities;  
(4) limitations in the amounts of moderate activities; (5) accomplished less 
because of emotional problems; (6) limitations as a result of emotional problems; 
(7) physical health and emotional problems interfering with social activities.

Figure 1: Ratings on items in the general well-being 
questionnaire across the studied health domains at 
population level (baseline and 12 months).
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Figure 2: Between study groups’ ratings on items 
in the general well-being questionnaire across the 
studied health domains at baseline.
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limitations due to physical health (QoL3 and 4). 
Around half of the participants in both study groups 
rated ‘some of the time’ to accomplishing less due 
to emotional health (QoL5). Most participants of 
both study groups rated limitations due to emotional 
health (QoL6) and social restrictions (QoL7) as 
‘some of the time’ [Figure 3].

At 12 months, most participants in both study 
groups rated ‘some of the time’ to feeling calm/
peaceful and ‘good’ for general health. Between-
group differences in these ratings were not significant.

 Between group differences in responses at 12 
months from baseline was categorized as indicated in 
Table 2. The proportion of participants who improved 
was greater in the IG versus CG in all the items in 
the questionnaire except for questions 3 (limitations 
in the kinds or amounts of moderate activity) and 
5 (feeling calm and peaceful), where improvement 
was greater in the CG versus IG. Notably, the 
proportion of participants who worsened was lower 
in the IG versus CG for all questions except question 
5 (accomplishing less due to physical health) where 
both the study groups had a similar proportion of 
participant who worsened (16.4%), and question 6 
where a higher proportion worsened in the IG than 
the CG (18.9% vs. 10.0%).

The differences in the proportion of individuals 
who improved versus did not change versus 
worsened was significant for questions 1 [general 
health (p = 0.020)] and 6 to 11 [limitations due to 
physical problems (p = 0.020), accomplished less 
due to emotional problems (p = 0.030), limitations 
due to emotional problems (p < 0.001), limitations 
due to pain (p = 0.020), feeling peaceful and calm  
(p = 0.040), and energetic (p < 0.001)]. All 
improvements were in favor of the IG [Table 
2]. Differences in proportions were borderline  
(p = 0.050) for perceptions on sleep (Q2) and social 
restrictions (Q13).

Positive, significant associations were shown 
between changes in self-reported PA (MET.min/
week) and the health domains in the questionnaire 
for both the IG and CG on responses for general 
health (r = 0.70 and 0.36, p  < 0.001), feeling calm/
peaceful (r = 0.86 and 0.93, p  < 0.001), and feeling 
energetic (r = 0.86 and 0.82, p < 0.001). Additionally, 
a strong negative association was revealed between 
change in PA levels and changes in feeling depressed 
(r = -0.35, p < 0.001 and r = -0.30, p = 0.001). Other 
significant associations between change in PA levels 
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Figure 3: Between the study groups’ ratings on 
items in the general well-being questionnaire across 
the studied health domains at 12 months.
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within the IG were noted with restrictions due to 
emotional health (r = 0.26, p = 0.004) and pain  
(r = -0.29, p = 0.001). However, sleep was significantly 
associated with PA levels within the CG (r = 0.35,  
p = 0.005) [Table 2].

Construct validity of changes to the responses 
in the questionnaire was carried out using factor 
analysis. Results from EFA indicated the suitability 
of all the 13 items/questions in the questionnaire 
within this study population. Five factors were 
identified to explain the variability within the 
responses that corresponded to the studied 
health dimensions (general health, sleep, mental 
health, pain, and QoL). No significant inter-item 
correlations were identified indicating minimal inter-
item interactions. However, the Cronbach’s alpha 
test revealed poor internal consistency of this tool in 
this study population (values = 0.50). Additionally, 
two measurement models were tested using CFA: a) 
one-factor model that forced all items to load on a 
single latent factor ‘general well-being’, and b) a five-
factor model that specified the 13-items to load on 
five factors as per the study questionnaire designed. 
The CFA results for the entire sample showed that 
the one-factor model with all items loading on a 
single factor showed poor overall fit to the observed 
data (χ2 = 29 810, df = 29, p < 0.0001, CFI = 0.68, 
root mean square error of approximation (RMSEA) 
= 0.14). The five-factor model that forms the basis 
of this study questionnaire was found to provide 
better fit (χ2 = 6473, df = 42, p < 0.0001, CFI = 
0.89, RMSEA = 0.05). Notably, the RMSEA for 
the five-factor model indicates the opportunity for 
improvements in the model fit.

D I S C U S S I O N
Overall, these findings indicate a positive effect of  
the ‘MOVEdiabetes’ intervention on perceived 
general health, sleep, mental health, pain, and 
responses to QoL.

Despite positive weak associations, the 
relationship between change in PA levels and 
improvements in responses for general health was 
significant. A greater proportion of those in the 
IG versus CG perceived improvements in general 
health (48.4% vs. 32.7%) confirming the evidence 
around effects of PA on general health in patients 
with T2DM.1,37 These results echo the findings 
reported across various studies on the physical, 

psychological, mental, and rehabilitative benefits  
of PA.38–41

When the associations with PA levels were 
explored, feeling downhearted or depressed 
decreased with the increase in PA levels. This 
finding is consistent with evidence around PA and 
mental health in the general population including 
effects on mood, self-esteem, cognitive functioning 
and decline, depression, and QoL.42 PA is likely to 
have similar psychological benefits for persons with 
T2DM, although evidence for acute and chronic 
psychological benefits is limited.43 In the 'Look 
AHEAD' trial,44 participants in the intensive lifestyle 
intervention (participants who attempted to lose  
> 7% of their initial weight and increase moderately 
intense PA to > 175 min/week) had improvements 
in health-related QoL (SF-36 physical component 
scores) and depression symptoms after 12 months.44

Sufficient sleep is an integral part of health and 
well-being as it promotes memory consolidation, 
clearance of brain metabolites, and restoration of 
nervous, immune, skeletal, and muscular systems.45 
Hence, sleep disturbances are associated with 
cardiovascular disease, metabolic dysfunction, 
psychiatric disorders, and early mortality.15 In 
older and/or patients with diabetes, adequate sleep 
becomes more important for controlling blood 
sugar lχχχvels.18 The relationship between sleep and 
health in the general population and in patients 
with diabetes has been described as bidirectional.46,47 
Sleep disturbances lead to physical inactivity and the 
opposite is also true. Results from the current study 
highlighted the significant positive effect of the 
‘MOVEdiabetes’ intervention on sleep. However, 
the association between change in PA and sleep 
was positively significant in the CG and not the IG. 
These results indicate the need for more research on 
whether PA interventions can bring about important 
improvements in duration and quality of sleep in 
adults with T2DM.

The finding that there were more participants 
with worsened perceived pain in the CG compared 
to the IG indicates that the intervention helped 
relieve pain and this is a significant finding especially 
that pain was one of the reasons for dropout from 
the study.19 Evidence around the benefits of using PA 
and exercise in reducing the severity of chronic pain 
is well reported.48 Many individuals with T2DM 
are obese and may present with osteoarthritic 
joint symptoms. Hence, prescribing PA to this 
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population require robust assessments to address the 
critical factors that determine if PA could actually  
mediate pain.

Our results reveal a positive reflection of the 
health benefits of PA in addition to improving 
HbA1c in patients with T2DM. Hence, health 
care providers may prescribe PA to improve the 
general physical, psychological, and mental health 
of patients attending primary diabetes care.49,50 This 
approach of promoting PA in the clinical setting is 
essential as it is of direct relevance to the national 
health policy priorities in Oman5 “to promote the 
health awareness of the community and establish a 
culture of healthy lifestyles”.51

One of the limitations of this study was its 
interview-based nature where participants may 
have been influenced to report positive outcomes 
to their health care providers who interviewed 
them. However, it might be argued that complex 
questionnaires such as the one used in this study, may 
be better if explained via interviews instead of self-
reports. Future studies may equally consider in-depth 
qualitative approaches (focus group discussions/
interviews) to explore the health outcomes from 
performing PA in adults with T2DM with self-
reported responses.

Another limitation is related to the fact that the 
tool used in this study has been largely utilized in 
general and specific populations in Western societies 
and may not be entirely culturally appropriate for 
Arab populations. Additionally, the translation and 
shortening of the questionnaire, which may have 
jeopardized the information needed to explain 
the health dimensions comprehensively. Given the 
anticipated increase in work load and possibility of 
intervention subject burden, the ‘MOVEdiabetes’ 
measurement tools including the well-being 
questionnaire, were selected with minimum data  
set requirements.

Finally, findings from this study should be 
considered with some caution given that the 
‘MOVEdiabetes’  study was not designed to measure 
these factors as primary outcomes. Consequently, 
the tool used to assess general well-being showed 
poor internal consistency in the current study 
population. This finding may also be attributed to 
the cross cultural uncertainties and differences in 
responding to Likert scales.51 In addition, culturally 
specific factors may have influenced the reliability 
of the assessment measures in this study.52,53 Further 

studies are needed to identify robust general well-
being assessment tools in Arabic speaking countries 
where such evidence is scarce.

C O N C LU S I O N
Overall, this paper has highlighted the positive 
impact of the ‘MOVEdiabetes’  intervention on 
improvements in well-being related to general 
health, sleep, mental health, pain, and QoL. The 
association between changes in PA level was 
positively significant with changes in general health, 
feeling calm/peaceful, and energetic. Additionally, 
a strong negative association was revealed between 
change in PA level and change in feeling depressed. 
Specifically within the IG, we noted a positive 
association between change in PA levels and changes 
in perceptions on restrictions due to emotional 
health and pain. However, it is important to be 
cautious in drawing conclusions given that the 
internal consistency of the measurement tool was 
poor. Further studies are needed to identify robust 
tools to measure the multi-dimensions of health/
well-being for PA interventions in adults with 
T2DM in Arabic speaking countries.
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