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B Abstract

OBJECTIVES: This study was designed to assess the physi-
cal activity practice among type 2 diabetic patients in the
United Arab Emirates (UAE). METHODS: This is a cross-
sectional study of type 2 diabetic patients who participated in
the outpatient clinics in Al-Ain District, during 2006. The pa-
tients completed an interviewer-administered questionnaire,
and measurements of blood pressure, body mass index,
body fat, abdominal circumference, glycemic control
(HbA1c), and fasting lipid profile. RESULTS: Of the 390 pa-
tients recruited, only 25% reported an increase in their
physical activity levels following the diagnosis of diabetes,
and only 3% reported physical activity levels that meet the
recommended guidelines. More than half of the study sub-

jects had uncontrolled hypertension (53%) and unacceptable
lipid profiles; 71% had a high low-density lipoprotein (LDL),
73% had low high-density lipoprotein (HDL), and 59% had
hypertriglyceridemia. Forty-four percent were obese and a
further 34% were overweight. Abdominal obesity was also
common (59%). Only 32% had an acceptable glycemic con-
trol. CONCLUSIONS: The physical activity practice of type 2
diabetic patients in the UAE is largely inadequate to meet
the recommended level necessary to prevent or ameliorate
diabetic complications. Interventions aiming at overcoming
the barriers to physical activity are urgently needed.

Keywords: type 2 diabetes - physical activity - obesity - gly-
cemic control - exercise - risk factors - cardiovascular dis-
ease - metabolic syndrome

Introduction

hysical activity is a cornerstone of type 2
@,qfdiabetes management, but is often underuti-
=% lized [1]. The overall beneficial effects of ex-
ercise in type 2 diabetes mellitus are well docu-
mented with regard to glucose control and multi-
ple cardiovascular risk factors [2]. Studies have
reported that regular physical exercises have posi-
tive effects on metabolic control—measured by
HbAlc, blood glucose, or insulin sensitivity—and
reduces the risk to develop diabetes [2-4]. Exercise
improves cardio-respiratory fitness, muscular
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strength, endurance, body mass and fat composi-
tion [2-5]. It is also assumed to reduce cardiovas-
cular risk by positive effects on hypertension,
dyslipidemia, obesity, and blood lipid profile [2-7].
It has been estimated that regular physical activ-
ity may reduce the risk of coronary heart disease
in people with diabetes by 35%-55% [8], and pro-
tect against the development of the metabolic syn-
drome [4, 5, 9-13].

The American Heart Association (AHA) and
the American Diabetes Association (ADA) recom-
mend carrying out at least 150 minutes of moder-
ate-intensive aerobic activity, or at least 90 min-

DOI 10.1900/RDS.2009.6.271



272 The Review of DIABETIC STUDIES

Al-Kaabi, Al-Maskari, et al.

Vol. 6 [No. 4 (2009

utes of vigorous aerobic exercise per week [14].
The activity should be distributed over at least
three days per week, with no more than 2 consecu-
tive days of inactivity. While physical activity may
be contraindicated for some patients, the new
guidelines recommend moderate intensity of
physical activity (i.e., 30 min of moderate-
intensive physical activity >5 days/week) for most
patients, particularly those with type 2 diabetes
[9, 10].

Abbreviations:

ADA - American Diabetes Association

AHA - American Heart Association

BMI - body mass index

BP - blood pressure

Dh - Dirham (UAE currency)

HbA1c - glycated hemoglobin

HDL - high-density lipoprotein

LDL - low-density lipoprotein

M-H trend test - Mantel-Haenszel trend test

SD - standard deviation

SPSS - statistical package for the social sciences
UAE - United Arab Emirates

UK - United Kingdom

VO, max - maximal oxygen consumption (or aerobic capac-
ity)

Although diabetic patients are encouraged to
perform physical exercises, long-term compliance
is a major problem with physical activity pro-
grams. Many patients fail to maintain self-
motivation. Personal and environmental barriers
are associated with failure to stay active [15]. In
the USA, approximately two-thirds of the diabet-
ics do not exercise sufficiently [16, 17]. In the UK,
68% of type 2 diabetic patients were categorized as
inactive [15]. High failure rate is also reported in
other nations, e.g. Hungary 34% [18] and Malay-
sia 54% [19]. In the Arabian Gulf, in countries
such as Saudi Arabia and Kuwait, the situation
appears to be even worse [20, 21]. In diverse mi-
grant groups in western societies, the main limit-
ing factors to physical activity reported, include:
cultural and religious beliefs, issues with social
relationships, socioeconomic challenges, environ-
mental barriers, and fear of injury [22]. In the UK,
the main reasons reported for inactivity were per-
ceived difficulty to take part in exercise, feelings of
tiredness, and being distracted by television. Lack
of time and lack of local exercise facilities also con-
tributed to inactivity [15]. Whereas, in the Gulf
region, the most frequently reported barriers to
exercise were lack of time, coexisting diseases, hot
weather conditions, abundance of housemaids, and
tendency to use cars excessively [21].
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Here, we report on compliance to physical ac-
tivity recommendations, and on barriers among
diabetic patients in the UAE. To the best of our
knowledge, there are no other studies addressing
these important issues in the UAE. Previously, we
have reported that in the UAE, diabetic patients’
compliance to dietary practices was inadequate
and needed improvement [23].

Methods and subjects

Ethical approval was obtained from the Al-Ain
Medical District Human Research Ethics Commit-
tee. A random selection of patients was made from
consecutive attendees at the diabetes center of
Tawam Hospital, and five primary health care
centers, in the Al-Ain District of Abu Dhabi Emir-
ate. Patient selections were made during the pe-
riod May to October 2006 [23]. All were inter-
viewed using a questionnaire.

Sociodemographic patient characteristics were
collected. They included age, sex, nationality,
marital status, level of education, employment,
and income. The following disease characteristics
were recorded: duration and current management
of diabetes, way of diagnosis, smoking status, and
presence of diabetes complications.

Physical activity was estimated as the average
over the “usual week” of recalled physical activity
based on a series of questions validated for the as-
sessment of customary activity in the elderly [24].
These questions were chosen because UAE citi-
zens are rarely involved in organized sports activi-
ties. Three indicators investigated for current ac-
tivity were:

1. Time spent in outdoor walking.
2. Time spent in practicing sports/exercise.
3. Contribution to domestic chores.

Initially, patients were characterized as physi-
cally active if they accumulated at least 150 min-
utes of moderate activity per week, according to
the AHA and ADA guidelines. As the number of
subjects achieving this target was very small,
“physically active” was redefined by less strict cri-
teria, including regular sport’s practice, engage-
ment in household chores (household activities
and/or gardening), or walking 3 times a week >30
minutes (either strenuously or not). Indicators of
physical inactivity were 1. time spent at work and
2. time spent in watching TV. The information
was classified on a scale of 1 to 4, with 1 being
least active and 4 most active. The data was also
compared with classification according to AHA
and ADA recommendations [12].
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Additionally, information on family support
and barriers to physical activities were added to
the information collected on physical activity. Pa-
tients were asked to select from a list of possible
reasons for inactivity. Amongst these reasons
were: lack of local facilities, cost of exercise facili-
ties, family responsibilities, lack of family support,
fear of injury from practicing sports, disease (e.g.
osteoarthritis), self belief that exercise makes dia-
betes difficult to control, lack of time, weather
conditions, and tiredness. If the patient mentioned
a non-listed factor, then it was recorded under
‘other’ reasons.

Perceived importance of physical activity was
assessed using 5-point Likert scales. Three-point
scales (increased, remain the same, or decrease)
were used to assess the level of physical activity
following diagnosis of diabetes. Subjects were also
asked if they had received counseling by diabetic
educators, and what they considered was the best
source of advice regarding physical activity.

Weight and height were measured using port-
able digital scales, and a portable stadiometer.
Abdominal circumference was assessed using a
flexible tape over loose thin clothing. Percentage
body fat was assessed using Tanita Body Composi-
tion Analyzer TBF-300. Blood pressure (BP) (sys-
tolic and phase-V diastolic) recordings were made
using a calibrated electronic sphygmomanometer,
after the patients had rested in sitting position for
10 minutes. Three separate readings were made
and their mean was recorded. Most recent investi-
gations such as HbAlc and fasting lipid profile
measured using an auto-analyzer Beckman Coul-
ter DXC800 (Beckman Instruments, Inc., Fuller-
ton, California) were obtained from patients’
medical records.

Statistical analysis

Frequency, mean, standard deviation, and 95%
confidence interval, were used for univariate de-
scriptive statistics. Bivariate associations were
analyzed using Pearson’s chi-squared test, inde-
pendent sample t-tests, and Spearman’s non-
parametric correlation coefficient (rho). As a trend
test in contingency tables, the Mantel-Haenszel
(M-H) trend test was used. For multivariate
analysis, multiple linear regression or analysis of
covariance was used. Variables either statistically
significant (i.e. p < 0.05) univariately, or consid-
ered potentially important predictors, were in-
cluded as covariables in multiple linear regression.
The SPSS 17.0 software package was used for all
analyses. Ordinal independent variables were
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Table 1. Demographic data of the participants (n = 390)

Variable n Percent
Place of interview

Tawam Hospital 189 48.5

Primary Health clinics 201 51.5
Gender & nationality

Female 241 61.8

UAE 334 85.6
Level of education

llliterate 199 51.0

Completed primary school 115 29.5

Completed secondary school 52 13.3

Completed university 20 51
Income

<5000 Dh per month 185 47.4

>5000 Dh per month 205 52.6
Age group (yr)

40 or less 47 12.1

41-49 91 23.3

50 - 59 134 34.4

60 or above 116 29.7
Currently smoking

Yes 16 4.1
BMI group (kg/m?)

Under weight (< 18.5) 2 0.5

Healthy weight (18.5-24.9) 66 16.9

Overweight (25-29.9) 134 34.4

Obese > 30 174 44.6

treated as continuous, after graphically examining
that the assumption of a linear relationship was
reasonable. Otherwise those variables were con-
verted into a dummy (i.e. indicator) corresponding
to the number of levels of that variable minus one.
Each of these was then included as an independ-
ent variable.

Results

General

A sample of 390 patients (mean age 52 + 9.9
SD) was interviewed. 62% were females. The sam-
ple group had a literacy level of 49% (Table 1).

Risk profile and glycemic control

The overall risk profile, including obesity,
dyslipidemia, and hypertension was high. More
than half of the study sample had uncontrolled
hypertension and unacceptable lipid profiles (Ta-
ble 2). According to the body mass index (BMI),
the majority were either overweight (34%) or
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Table 2. Clinical characteristics of the participants (n = 390)

Variable n Percent
Diabetes duration

1-5yr 129 33.2

5-10 yr 160 411

>10yr 100 25.7
Way of diagnosis

Incidental 58 14.9

Screening 203 52.2

Symptomatic 128 32.9
Family history of diabetes

Yes 187 479
HbAlc (glycemic control)

< 7% (good control) 116 31.7

7-8% (sub-optimal control) 73 19.9

8-9% (insufficient control) 58 15.8

> 9% (uncontrolled) 119 325
Blood pressure

Uncontrolled ( > 130/80 mmHg) 206 52.8
LDL cholesterol

High (> 2.5 mmol/1) 279 715
HDL cholesterol

Low (<1 mmol/I) 285 73.1
Total chol./HDL chol. ratio

High (>4) 243 62.3
Triglycerides

High (> 1.7 mmol/I) 231 59.2
Waist circumference (abdominal)

High (female >88 cm; male >102 cm) 229 58.7
Body fat composition

High (body fat >35%) 347 89.0
Physical activity

Met recommended guidelines 11 3.0

Walking as most common activity 304 78.0

Walking for 3 Omins 3 times a week 133 34.0

obese (44%). Abdominal obesity was found in 78%
of females and 29% of males. Only 32% had HbAlc
of less than 7%. Self-monitoring of blood glucose
was practiced by 58% of the patients. Surprisingly,
73% reported that they have not seen a diabetic
educator since their diabetes diagnosis.

Physical activity

The reported levels of physical activity were
low and only 3% of the studied population (11 pa-
tients) met the recommended guidelines for physi-
cal activity. Walking for the purpose of exercise
was the most popular activity (78%). However,
only 34% (30% females and 39% males, p = 0.06 by
chi-square test) reported normal regular walking
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for at least 30 minutes at least 3 times per week.
There was a weak, but statistically significant, as-
sociation between walking (“3 times/week for 30
minutes”) and income. Patients from higher in-
come groups reported more walking than those
from lower income groups (p = 0.01 by M-H trend
test).

Regarding physical inactivity, there was no
statistically significant association between the
number of hours watching TV and age, sex, dura-
tion of diabetes, or level of education, with the ex-
ception of those with post-graduate education who
watched more TV than other groups. Time spent
sitting at work was only influenced by income
(positive association) and having an education
level of at least university (positive association).

Multiple regression analysis of HbAlc in rela-
tion to age, sex, education, duration of diabetes,
and physical activity (either walking or regular
sports) did not reveal any significant effect of
physical activity on HbAlc levels. Multiple linear
regression analysis of BMI in relation to sex, age,
education, and various nutritional and physical
activity variables showed that BMI was mainly
related to gender. Women had a 4.2 kg/m* higher
BMI.

We compared the risk profiles of those who
were physically active with those who were not
(Table 3). We assumed physical activity for all
those who reported either to do sports, to be a
regular gardener, to be regularly involved in
household chores, or to walk at least 3 times a
week >30 minutes (either strenuously or not). All
others who fell short of these non-stringent crite-
ria were regarded as being physically inactive.
The most surprising difference between these two
groups is the significantly higher waist circumfer-
ence of patients characterized as physically active
(99.4 £ 15.5vs. 88.4 £ 22.9, p < 0.01).

The majority of the subjects (95%) recognized
the importance of physical activity. However, only
25% reported that their physical activity had in-
creased following the diagnosis of diabetes. The
majority of reported barriers to physical activity
were disease (e.g. arthritis), lack of time, cultural
issues, lack of interest, and family responsibilities
(Table 4). Physicians were reported to be the best
source of advice regarding physical activity by the
majority of patients (95%), while diabetic educa-
tors were rarely reported as the main source of
advice.

The total number of barriers reported was posi-
tively correlated with BMI (Spearman’s r = 0.196,
p < 0.01), and with systolic blood pressure (Spear-
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Table 3. Clinical characteristics of study participants categorized by gender and physical activity
Variable Physically active Physically inactive p
Male (n =52) Female (n =78) Male (n=97) Female (n = 155)
Age (yr) 543 + 122 523 + 10.8 545 + 9.4 504 + 85 NS
Diabetes duration (yr) 90 + 6.3 93 + 77 77 + 52 75 + 51 NS
Income >5000 Dh per mo (%) 39.0 47.3 61.3 65.5 <0.01
Systolic BP 1335 =+ 184 1352 + 18.6 133.0 + 18.0 131.0 * 154 NS
Diastolic BP 787 = 82 784 =+ 117 79.0 = 105 782 =+ 116 NS
Waist circumference (cm) 846 =+ 195 90.1 * 243 986 + 165 1000 * 15.0 <0.01
HbAlc (%) 819 £+ 249 769 = 197 792 + 228 8.28 + 230 NS
Triglycerides (mmol/I) 243 + 280 182 + 142 299 + 175 287 £ 243 NS
LDL cholesterol (mmol/I) 276 + 0.84 285 + 0.82 275 = 092 3.09 £+ 1.07 NS
HDL cholesterol (mmol/1) 094 + 0.27 1.05 + 0.26 1.00 £+ 0.32 111 + 031 <0.05
BMI (kg/m?) 273 = 49 329 + 59 278 = 47 317 = 72 NS
Body fat (%) 3284 + 971 40.29 + 9.58 3237 + 816 3869 = 7.39 NS

Legend: P-values represent the difference between physically active and physically inactive type 2 diabetes patients. They are
adjusted for age and gender using covariance analysis. NS: not significant (p > 0.05).

man’s r = 0.154, p < 0.01). In contrast, the number
of reported barriers was negatively correlated with
HbAlc (Spearman’s r = -0.1, p = 0.05), and with
triglycerides (Spearman’s r = -0.32, p < 0.01).

Discussion

Our study revealed that the levels of physical
activity are low in the UAE diabetic population,
with only 3% of subjects (11 patients) meeting the
recommended guidelines for physical activity.
These findings were consistent with studies per-
formed in other parts of the world [18, 25-27]. In
our study population, outdoor walking was the
most commonly reported physical activity, and is
consistent with previous reports [28, 29]. The ma-
jor factors in our population were the high level of
illiteracy (51%) and the impact of the recent mod-
ern lifestyle changes.

The reported barriers to physical activity in
our study were similar to findings from neighbor-
ing countries such as Kuwait [21], South Asians
residing in the UK [30], and Mexican Americans
with type 2 diabetes [28]. Surprisingly, although
our study was mostly conducted during the sum-
mer months, the weather was not reported to be a
major barrier to physical activity. The same ap-
plies for unavailability of nearby parks and gyms,
costs, safety, and fear of metabolic disturbances
(i.e. loss of diabetes control). In contrast, reported
barriers to physical activity were cultural issues,
especially pertaining to women, which make it dif-
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ficult to attend public gyms, sport clubs or recrea-
tional centers. Only few facilities in Al Ain are ex-
clusively available to women. Furthermore, tradi-
tional clothes, for both genders, while hiding ex-
cess weight, hinder physical activity. Daily house-
hold activities are mostly carried out by domestic
helpers, and the main mode of transportation is by
car (door to door). Lack of past experience with ex-
ercise is a major problem, since physical activity is
not given adequate attention in schools. In addi-
tion, in popular culture physical fitness is not con-
sidered important and is rarely discussed in daily
life.

It seems that patients with elevated BMI who
need to be more active, perceived the greatest
number of obstacles. However, the causality of this
relationship is unclear. It is possible that initially,
individuals became overweight due to their ex-
perience of barriers to exercise. On the other hand,
it is also possible that the reported barriers are an
excuse for inactivity and thus a propensity to be
overweight. More puzzling is the paradoxical rela-
tionship between barriers to exercise and HbAlc.
Women characterized as physically active had
higher levels of HbAlc than inactive women (Ta-
ble 3).

Glycemic control was not related to types of re-
ported barrier to physical activity (Table 4), except
for those reporting “family responsibilities” as a
barrier, who had relatively low HbAlc. Perhaps,
family responsibilities involve some degree of
physical activity as well. An interesting finding

Rev Diabet Stud (2009) 6:271-278
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Table 4. The most common barriers that contributed to physical inactivity among the

study participants (n =390)

should begin by de-
termining the pa-

tient's physical ac-

Reported barrier Percentage HbAlc p L.

tivity preference
Disease (e.g. osteoarthritis) 32.1 7.88 NS patterns, social
Lack of time 29.7 7.92 NS support, ) education
Cultural reasons 29.2 8.20 NS level, time con-
Family responsibilities 20.8 7.55 p <0.05 straints, and other
Exercise is boring 20.3 8.06 NS challenges. It is im-
Weather condition 7.9 7.45 NS portant to tailor
Fear of injury from practicing sports 4.9 7.16 NS physical activity
Lack of family support 41 8.92 NS counseling to the
Cost of joining the gym 28 7.94 NS individual, since
Inavailability of nearby parks 15 6.87 NS standardized rou-
Laziness 1.0 7.06 NS tine counseling fails
Lack of safe places to walk 0.8 9.06 NS to empower pa-
Exercise makes diabetes difficult to control 0.5 6.05 NS tients to self-
Self-belief (embarrassed to wear sportswear) 05 8.03 NS manage their dis-
Others 3.8 8.02 NS ease. It is expect-

Legend: P-values represent the difference in HbAlc between those reporting barriers
and those reporting no barriers. The values are adjusted for age and sex using covarian-

ce analysis. NS: not significant (p > 0.05).

was the fact that those reporting some physical
exercise were more overweight than inactive pa-
tients. Presumably, physical exercise was recog-
nized as a means to reduce weight by patients be-
ing overweight, but exercise was not sufficiently
effective to reduce weight to normal levels at the
time of survey. Similarly, many active patients
with diabetes exercise at suboptimal level. This
could explain why such patients had no improved
glycemic control compared with inactive patients.
The information on physical activities was
mainly offered by treating physicians, and par-
tially by family and social circle. A further possible
step to improve compliance to physical activity
would be the involvement of relatives or friends.
Continuity of physical activity needs a partner
and the majority of the patients live with their ex-
tended family. There is opportunity for improve-
ment, as only 32% reported that their family
members were involved in the diabetes education
consultation. This is supported by various studies
showing that involvement of the family in patient
care was strongly associated with diet, physical
activity, and medication compliance [28, 31-36].
Clearly, care of type 2 diabetics in the UAE is
currently unbalanced. While the latest diagnostics
and medications are available, lifestyle changes
and basic physical activity fall short of recom-
mended levels. Physical activity prescriptions
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able that the more
recommendations
deviate from pa-
tients' preferences
the less likely is
their adherence.

Discussing all steps to improve the infrastruc-
ture of diabetes care by physical activity programs
in the community is beyond the scope of this arti-
cle. Perhaps most important is the involvement of
dedicated multidisciplinary teams consisting of
physicians, diabetic educators, and other health
care providers. Together, they can reinforce the
message of the value of physical activity to their
patients. At the individual level, it is important to
identify and overcome personal and family barri-
ers to physical activity [37].

Our study had some limitations. Firstly, physi-
cal activity assessment was based on self-
reporting, instead of diary keeping and measure-
ment of physical fitness such as VO, max. Sec-
ondly, all subjects in our study were from the city
of Al Ain. Therefore, the results are not universal
to the UAE. Thirdly, this is a cross-sectional
study, which makes it difficult to draw conclusions
about causation. Nevertheless, it clearly snapshots
the current situation, and may help to improve
diabetic care and the design of future studies on
the effectiveness of diabetes care.

In conclusion, physical activity practices of type
2 diabetic patients in the UAE are grossly inade-
quate. Several barriers to physical activity were
reported. Therefore, strategies aiming at overcom-
ing these barriers and improving motivators are
urgently needed.

Copyright © by SBDR



Physical Activity in Type 2 Diabetes

The Review of DIABETIC STUDIES 277

Vol. 6 [No. 4 (2009

Acknowledgments: This work was financially sup-
ported by the Faculty of Medicine and Health Sciences,
UAE University, under the contract number NP/06/18.
We thank the staff, doctors, and nurses working in Ta-
wam hospitals and primary health care centers where
the survey was conducted, for their invaluable support.
Our special thank goes to Mrs. Shaikha Almarar from
the Department of Internal Medicine, FMHS, for her

help in data recording and filing, and to Mr. Hussain Al-
Ajab from the Department of Community Medicine,
FMHS, for his help with data analysis and the tabula-
tion of study results. We also thank Professor Thomas
Adrian from the Department of Physiology, FMHS, for
language correction of the manuscript.

Disclosures: The authors report no conflict of interests.

B References

1. Kirk A, Mutrie N, Macintyre P, Fisher M. Effects of a
12-month physical activity counselling intervention on gly-
caemic control and on the status of cardiovascular risk factors
in people with type 2 diabetes. Diabetologia 2004.
47(5):821-32.

2. Marwick TH, Hordern MD, Miller T, Chyun DA,
Bertoni AG, Blumenthal RS, Philippides G, Rocchini
A, Council on Clinical Cardiology, American Heart
Association Exercise, et al. Exercise training for type 2
diabetes mellitus: impact on cardiovascular risk: a scientific
statement from the American Heart Association. Circulation
2009. 119(25):3244-62.

3. Snowling NJ, Hopkins WG. Effects of different modes of
exercise training on glucose control and risk factors for com-
plications in type 2 diabetic patients: a meta-analysis. Diabe-
tes Care 2006. 29:2518-2527.

4. Pitsavos C, Panagiotakos D, Weinem M, Stefanadis
C. Diet, exercise and the metabolic syndrome. Rev Didet
Stud 2006. 3(3):118-126.

5. Le TD, Bae S, Ed Hsu C, Singh KP, Blair SN, Shang
N. Effects of cardiorespiratory fitness on serum ferritin con-
centration and incidence of type 2 diabetes: evidence from
the Aerobics Center Longitudinal Study (ACLS). Rev Dia-
bet Stud 2008. 5(4):245-252.

6. Wilmore JH, Green JS, Stanforth PR, Gagnon J,
Rankinen T, Leon AS, Rao DC, Skinner JS, Bou-
chard C. Relationship of changes in maximal and sub-
maximal aerobic fitness to changes in cardiovascular disease
and non-insulin-dependent diabetes mellitus risk factors with
endurance training: the HERITAGE Family Study. Metabo-
/ism 2001. 50:1255-1263.

7. Yeater RA, Ullrich IH, Maxwell LP, Goetsch VL.
Coronary risk factors in type Il diabetes: response to low-
intensity aerobic exercise. W V Med J1990. 86:287-290.

8. Manson J, Spelsberg A. Reduction of risk of coronary
heart disease and diabetes. In: Ruderman NB, Devlin JT
(eds). The health professional’s guide to diabetes and exer-
cise. American Diabetes Association, Alexandria, VA, 1995,
p. 51-58.

9. Waxman S, Nesto RW. Cardiovascular complications. In:
Ruderman NB, Devlin JT (eds). The health professional’s
guide to diabetes and exercise. American Diabetes Associa-
tion, Alexandria, VA, 2000, p. 155-162.

10. Pate RR, Pratt M, Blair SN, Haskell WL, Macera
CA, Bouchard C, Buchner D, Ettinger W, Heath
GW, King AC. Physical activity and public health: a rec-
ommendation from the Centers for Disease Control and
Prevention and the American College of Sports Medicine.
JAMA 1995. 273:402-407.

11. Glasgow RE, Eakin EG. Medical office-based interven-
tions. In: Snoek FJ, Skinner TC (eds). Psychology in diabe-

www.The-RDS.org

tes care. John Wiley and Sons, New York, 2000, p. 141-
168.

12. Lazarevic G, Antic S, Cvetkovic T, Djordjevic V,
Vlahovic P, Stefanovic V. Effects of regular exercise on
cardiovascular risk factors profile and oxidative stress in
obese type 2 diabetic patients in regard to SCORE risk. Acta
Cardjol 2008. 63(4):485-491.

13. Lazarevic G, Antic S, Cvetkovic T, Vlahovic P, Tasic
I, Stefanovic V. A physical activity programme and its ef-
fects on insulin resistance and oxidative defense in obese
male patients with type 2 diabetes mellitus. Diabetes Metab
2006. 32(6):583-590.

14. Buse JB, Ginsberg HN, Bakris GL, Clark NG, Costa
F, Eckel R, Fonseca V, Gerstein HC, Grundy S,
Nesto RW, et al. Primary prevention of cardiovascular dis-
eases in people with diabetes mellitus: a scientific statement
from the American Heart Association and the American
Diabetes Association. Circulation 2007. 115(1):114-126.

15. Thomas N, Alder E, Leese GP. Barriers to physical ac-
tivity in patients with diabetes. Postgrad Med J 2004.
80(943):287-291.

16. Nelson KM, Reiber G, Boyko EJ. Diet and exercise
among adults with type 2 diabetes: findings from the third
National Health and Nutrition Examination Survey
(NHANES IIl). Diabetes Care 2002. 25(10):1722-1728.

17. Morrato EH, Hill JO, Wyatt HR, Ghushchyan V,
Sullivan PW. Physical activity in U.S. adults with diabetes
and at risk for developing diabetes, 2003. Diabetes Care
2007. 30(2):203-209.

18. Hanko B, Kazmer M, Kumli P, Hragyel Z, Samu A,
Vincze Z, Zelko R. Self-reported medication and lifestyle
adherence in Hungarian patients with type 2 diabetes. Pharm
World Sci2007. 29(2):58-66.

19. Tan MY, Magarey J. Self-care practices of Malaysian
adults with diabetes and sub-optimal glycaemic control. Pa-
tient Educ Couns 2008. 72(2):252-267.

20. Al-Nozha MM, Al-Hazzaa HM, Arafah MR, Al-
Khadra A, Al-Mazrou YY, Al-Maatoug MA, Khan
NB, Al-Marzouki K, Al-Harthi SS, Abdullah M, Al-
Shahid MS. Prevalence of physical activity and inactivity
among Saudis aged 30-70 years. A population-based cross-
sectional study. Saudi Med J2007. 28(4):559-568.

21. Serour M, Alghenaei H, Al-Saqgabi S, Mustafa AR,
Ben-Nakhi A. Cultural factors and patients' adherence to
lifestyle measures. BrJ Gen Pract 2007. 57(537):291-295.

22. Caperchione CM, Kolt GS, Mummery WK. Physical
activity in culturally and linguistically diverse migrant groups
to Western society: a review of barriers, enablers and experi-
ences. Sports Med 2009. 39(3):167-77.

23. Al-Kaabi J, Al-Maskari F, Saadi H, Afandi B, Parkar
H, Nagelkerke N. Assessment of dietary practice among
diabetic patients in the United Arab Emirates. Rev Diabet
Stud 2008. 5(2):110-115.

Rev Diabet Stud (2009) 6:271-278



278

The Review of DIABETIC STUDIES

Al-Kaabi, Al-Maskari, et al.

Vol. 6 [No. 4 (2009

24,

25.

26.

27.

28.

29.

30.

Dallosso HM, Morgan K, Bassey EJ, Ebrahim SB,
Fantem PH, Arie TH. Levels of customary physical activ-
ity among the old and the very old living at home. J Epide-
miol Community Health 1988. 42:121-127.

Howteerakul N, Suwannapong N, Rittichu C, Raw-
daree P. Adherence to regimens and glycemic control of
patients with type 2 diabetes attending a tertiary hospital
clinic. Asia Pac J Public Health 2007. 19(1):43-49.

Monnier L, Grimaldi A, Charbonnel B, lannascoli F,
Lery T, Garofano A, Childs M, Mediab. Management
of French patients with type 2 diabetes mellitus in medical
general practice: report of the Mediab observatory. Diabetes
Metab 2004. 30(1):35-42.

Rothman RL, Mulvaney S, Elasy TA, VanderWoude
A, Gebretsadik T, Shintani A, Potter A, Russell WE,
Schlundt D. Self-management behaviors, racial disparities,
and glycemic control among adolescents with type 2 diabe-
tes. Pedljatrics 2008. 121(4):e912-e919.

Mier N, Medina AA, Ory MG. Mexican Americans with
type 2 diabetes: perspectives on definitions motivators, and
programs of physical activity. Prev Chronic Dis 2007.
4(2):A24.

Wanko NS, Brazier CW, Young-Rogers D, Dunbar
VG, Boyd B, George CD, Rhee MK, el-Kebbi IM,
Cook CB. Exercise preferences and barriers in urban Afri-
can Americans with type 2 diabetes. Diabetes Educ 2004.
30(3):502-513.

Lawton J, Ahmad N, Hanna L, Douglas M, Hallowell

Rev Diabet Stud (2009) 6:271-278

3L

32.

33.

34.

35.

36.

3r7.

N. ‘I can't do any serious exercise’: barriers to physical activ-
ity amongst people of Pakistani and Indian origin with type
2 diabetes. Health Educ Res2006. 21(1):43-54.

Brekke HK, Jansson PA, Mansson JE, Lenner RA.
Lifestyle changes can be achieved through counseling and
follow-up in first-degree relatives of patients with type 2
diabetes. /Am Diet Assoc 2003. 103(7):835-843.

Albright TL, Parchman M, Burge SK, RRNeST In-
vestigators. Predictors of self-care behavior in adults with
type 2 diabetes: an RRNeST study. Fam Med 2001.
33(5):354-360.

Wen LK, Shepherd MD, Parchman ML. Family sup-
port, diet, and exercise among older Mexican Americans
with type 2 diabetes. Diabetes Educ 2004. 30(6):980-993.
Wen LK, Parchman ML, Shepherd MD. Family support
and diet barriers among older Hispanic adults with type 2
diabetes. Fam Med 2004. 36(6).423-430.

Guare JC, Wing RR, Marcus MD, Epstein LH, Bur-
ton LR, Gooding WE. Analysis of changes in eating be-
havior and weight loss in type Il diabetic patients. Which
behaviors to change. Diabetes Care 1989. 12(7):500-503.
Shilubane HN, Potgieter E. Patients’ and family mem-
bers’ knowledge and views regarding diabetes mellitus and
its treatment. Curationis 2007. 30(2):58-65.

Vijan S, Stuart NS, Fitzgerald JT, Ronis DL, Hay-
ward RA, Slater S, Hofer TP. Barriers to following die-
tary recommendations in type 2 diabetes. Diabet Med 2005.
22(1):32-38.

Copyright © by SBDR



