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Abstract

The prevalence of diabetes type 2 (DMT2) in SaudirAbia has been increased dramatically.
The early detection of diabetes is crucial in delagg the process of the disease. The Cana-
dian Risk (CANRISK) is a self-administered questionaire used to identify people at high
risk for developing diabetes. The main objective othis study was to utilize the CANRISK to
evaluate the diabetes risk among participants in th capital of Saudi Arabia (Riyadh). In
this cross-sectional study design, the CANRISK wasdministered to a convenience sample
of people (603) in Riyadh by healthcare professiota Six hundred and three participants
were recruited from public areas of Riyadh, Kingdomof Saudi Arabia, to participate in this
study. The mean total CANRISK score for this studywas 33.24(SD+11.36) with a range
from 9 to 68. Women had significantly higher CANRIK total scores than did men in both
moderate and high risk categories. High CANRISK sa® is emphasizing that more than
half of the study participants have high risk for developing DMT2. Thus, urge the need for
efforts to minimize sedentary lifestyle in Saudi geeral population.
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Introduction
Worldwide, large randomized experimental studies such

The prevalence of diabetes has been increasing as theFinnish Diabetes Pre_vention StufiR] a_nd the US
enormously at an alarming rate worldwitféorldwide have demonstrated thp]Diabetes Prevention Program
approximately366 million pele suffer from diabetes I|fest_yle intervention can effe_ctlvely rgduce_ tmelder_me
mellitus in2011, some80% of whom live inlow- and of diabetes among those with prediabeRsk-scoring
]. Prevalence of diabetes Imiddle-income countrie§ questionnaires may be useful to enhance individisal
Saudi Arabia is among the highest globadfifecting assessmenilost riskscoring mode_ls foDMT 2 require
237% of the Saudi populatiofg]. specific blood test resultf-16], which presumes that a

clinical encounter or dgnostic testing has already taken
place This limits widespread use of these models from a
public health perspectiveA diabetes risk assessment
approach that reliesn information a participant can self
complete without detailed knowledge of specific
labaratory test values has been developed in Finjard

Despite high rates of undiagnosed diabetes andaped
tes in Middle Easthe assessment tools currently used to
estimate an individual's risk of diabetes degking It is
clinically importantto be ableto identfy individuals at

risk of diabetesFirst, undiagnosed diabetes often remains
undetected foAto 7 years before clinical diagnosend The Finnish Diabetes Risk Scdte’] FINDRISCwas
many newly diagnosed patients already exhibit s@ns  adaptedo include ethnicity and other key variahlesch
micro- and macrevascularcomplications[3, 4]. Second  asgender and level aducation to create the Canadian

individuals with prediabetg$mpairedFastingGlucose Diabetes Risk Assessment QuestiGraéCANRISK)
[IFG Jandor impaired glucose toleranfi&T]) have a [18], which has been widely used to identify those who
high likelihodd of developindMT 2 (10 to20) times are at risk of developing diabetes

thanof normoglycemic persons, 6|
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The countries of the Gulf Cooperation Coun@dCO),
share a similar culture and ethnigityhile their socie
demographic distributions and soaoeomic
development are also similfi9]. Although the countries

of the GCC have experienced noticeable advances

delivering healthcatethe burden of nowwommunicable

diseases is increasing rapid[20] the prevalence of

obesity in these countrigahich is associated witmulti-

chronic diseaseqi.e diabetes exceeds that in the

OutcomesVariables of the questionnaire will be useful in
drawing a picture of the risk of diabetes in thei8s
population. This study examined the following wahies:
body mass index (BMI), waist circumference, physsica
activity, daily consumption of fruits & vegetablasse of
anti-hypertensive medication, history of high blogld-
cose, and family history of diabetes. The risk efalop-
ing DMT2 within 10 years is categorized as lowgistly
elevated, moderate, high, and very high as penicisbns

developed countries because of their rapid economitbe original validated tool.

growth and associated changes in lifesty21-23].
Furthermore the International

Diabetes FederationEthical consideration: Ethical approval was obtained

reports that five bthe countries of the GCC ranked from the Ethics and Research Committee at King Saud
globally among the top ten countries in the wortdt f University. The recruitment of potential participamas

diabetes prevalendg4].
The main objective of this studyas to describethe

diabetes risk among participants in the capitaSatidi
Arabia (Riyadh usingCANRISK.

Material and Methods

Recruitment and Participantd?articipants for this study

were recruited from local gathering social centaeas,
i.e. Estarahes (party lounges), markets, mallspamkis in
Riyadh, Saudi Arabia.
community-dwelling adults who gave their informezhe
sent to participate and were residents of Riyadh wo
history of diabetes. The study targeted malesfamales
adults between the ages of 40 and 74 years ofratieei
period June-2012 to October-2012. Exclusion cattar
this study was previous diagnosis of Type | oridlogtes.

All participants were heglth

accomplished after explaining the objectives of shely
by trained field research assistants. Participaiias
voluntary and consent was acquired from each fyzetit.
Confidentiality of all participants was maintained no
names were requested in the questionnaires.

Data Analysis Statistical analysis was performed using
IBM SPSS version 20. Descriptive statistics weredu®r
frequencies and percentage of the answers as svédira
the mean and standard deviation of total score.t¥bst

for 2 independent samples was performed betweea mal
and female (gender) to explore significant diffexen
between them on CANRISK total score categories.

Results
Six hundred and three (603) participants were resu

from public areas of Riyadh, Kingdom of Saudi Aeglib
participate in this study. The mean total CANRISiOre

Study DesignIn this cross-sectional study design, thefor this study was 33.24 (SD=11.36) with a rangemnf9
CANRISK (CANadian RISK) evaluation tool was util- to 68.With regards to the total scores for eachigpant

ized to determine each participant’s risk for diakeor
pre-diabetes. The CANRISK questionnaire is a tisl
signed in 2009 to evaluate a person’s risk of dgiab
type Il diabetes or pre-diabetes. The CANRISK isadn
aptation to the Canadian population from the FINBRI
(the Finnish Diabetes Risk Score) by including lzage
to better evaluate the Canadian population, sucmexk-
er vs. non-smoker, ethnic origin of the particigamar-
ents, any history of gestational diabetes in woraed
family history of diabetes. The CANRISK also inohsd

of this study, more than half of them (53%)rankedhe
category of high risk for developing diabetes (Eat).
By using the independent t-test, we found that wo hred
significantly higher CANRISK total scores than diten
in both moderate and high risk categories (Tab)en2))-
cating that women had higher risk of developing DMT
that did men. Level of P-value demonstrated stilffica
relation (males and females) from one side and éwaid
and high) total risk from the other side.

guestions regarding level of education and a selfParticipants

evaluation of current health status in order tdhfear eval-

This study’'s sample consisted of 73% males and 27%

uate the demographics of those evaluated (18). THemales. Table 1 presents a breakdown of the CAKRIS
CANRISK was administered by physical therapist refesults of specific items compared between males an

search assistant or another health professiona. tha
original CANRISK tool is written in English, the @a
collectors were fluent in English, and participantsre

females. While examining BMI, the mean BMI acrolis a
participants was 29.23 (SD=5.29) with a range 0871%0
57.33. Waist circumference was also examined utsiag

with good knowledge of English. Data collectors ever tape measurement. More than half of participar8%) of

trained and asked to revise the questionnaire mattici-
pants to insure the accurate knowledge and faeilitze
accuracy of the information.
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males and 58% of females, measured at the highésst c
gory of waist circumference indicating higher riskde-
veloping diabetes.
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According to the CANRISK gquestionnaire, women werehigher in CANRISK total score for all age categsrie
guestioned as to whether they had given birth large  Regarding BMI and waist circumference, participants
baby weighing 9 pounds. For those women answeaning with greater BMI and waist circumference had higher
the affirmative, only 7% had developed gestatialiabe- CANRISK total score. Similarly, participants who me
tes. With regards to ethnic groups, CANRISK dividedtioned doing regular physical activity and consugnin
ethnicity into 6 categories: White; Aboriginal; Blg East  vegetable or fruit daily had smaller CANRISK tatabre.
Asian; South Asian; and other non-white includingd  However, the difference in mean CANRISK score was
However, all participants’ parents in this studyevéra-  not that high between participants who mentioned co
bic origins. suming vegetables or fruits daily and participavit® did
not. Additionally, participants who had historyro§h
blood pressure, high blood sugar, and gestatidabktes
scored higher in CANRISK total score. When askesliab
relatives with DM, participants who had more relas
with DM scored higher in CANRISK total score. Simi-
larly, participants with university or college degrhad
smaller CANRISK total score than participants witgh
school diploma and participants with some high stbo
less education

Educational levels for all participants were divddimto
“some high school or less” with 218 (36%) particifs=
“high school diploma” with 119 (20%) participants;
“some college or university” and “university or leme
degree with 266 (44%) participants.

The mean, SD and 95% Confidence Interval for efgeh i
categories of CANRISK is presented in (Table 3). By
looking at age, it is obvious that older particifsascored

Table1l. Results of CANRISK specific items and total sbeteveen males and females.

Q CANRISK items Males Females Total
N (%) N (%) N (%)
1 Age
40-44 179 (41) 68 (41) 247 (41)
45-54 189 (43) 76 (46) 265 (44)
55-64 61 (14) 18 (11) 79 (13)
65-74 9(2) 3(2) 12 (2)
2 Gender 438(100) 165 (100)
3 BMI
<25 80 (18) 18 (11) 98 (16)
25-29 219 (50) 65 (39) 284 (47)
30-34 95 (22) 69 (42) 164 (27)
>35 44 (10) 13 (8) 57 (10)
4 Waist circumference
Male<94/ Female<80 107 (24) 21 (13) 128 (21)
Male 94-102/ Female 80-88 100 (23) 49 (30) 1223¢]
Male>102/ Female>88 231 (53) 95 (57) 326 (54)
5 Daily physical activity >30 minutes
Yes 141 (32) 53 (32) 194 (32)
No 297 (68) 112 (68) 409 (68)
6 Daily consumption of fruit/vegetables
Every day 189 (43) 89 (54) 278 (46)
Not every day 249 (57) 76 (46) 325 (54)
7 H.B.P
Yes 138 (32) 60 (36) 198 (33)
No 300 (68) 105 (64) 405 (67)
8 H.B.G
Yes 40 (9) 70 (42) 110 (18)
No 398 (91) 95 (58) 493 (82)
9 History of gestational diabetes
Yes 0 45 (27) 45 (7)
No, do not know, or not applicable 438 (100) 120 (73) 558 (93)
10 Positive family history of diabetes(mother,
90 Biomed Res- India 2014 Vw25 Issue 1
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11

12

father, siblings, children)
One of them
Two of them
Three of them
All of them
Others or no/do not know
Ethnicity of parents
Arab
Education
Some high school or less
High school diploma
College or university degree
Total score points
Low risk (<21)
Moderate risk (21-32)
High risk £33)

120 (27)
113 (26)
34 (8)
6 (1)

165 (38)

438 (100)

205 (47)
75 (17)
158 (36)

75 (17)
144 (33)
219 (50)

8 (5)
31 (19)
72 (43)
53 (32)
1 (1)

165 (100)

60 (36)
44 (27)
61 (37)

14 (8)
49 (30)
102 (62)

128 (21)
144 (24)
106 (18)
59 (10)
1BB)(

603 (100)

(263
119 (20)
266 (44)

89 (15)
193 (32)
321 (53)

BMI: Body mass index; HBP: High blood pressure; HB{gh blood glucose.

Table2. Mean and Standard Deviation (SD) of CANRISK tetalre between males and females.

Total score categories Males Females P-Value
(Mean £SD (Mean +SD
Low risk (<21) 15.73+3.32 15.64+4.03 0.93
Moderate risk (21-32) 32.06+£11.18* 36.39£11.26* 0.01
_High risk &33) 41.1846.70* 43.55+6.91* 0.01

*t-test for 2 independent samples is significamt-aflue<Q05.

Table 3. Mean and standard deviation (SD) with 95% configeinterval of the mean of CANRISK total score fmrte
item categories

Q CANRISK items Total CANRISK score Mean +SD  95% ClI
1 Age
40-44 26.58+10.24 25.30-27.87
45-54 35.60+8.94 34.52-36.69
55-64 43.77+8.92 41.77-45.77
65-74 48.92+6.13 45.02-52.81
2 Gender
Male 32.06+£11.18 31.01-33.11
Female 36.39£11.26 34.66-38.12
3 BMI
<25 21.00+9.55 19.08-22.92
25-29 31.62+8.93 30.58-32.67
30-34 39.5948.97 38.20-40.97
>35 44.12+8.83 41.78-46.47
4 Waist circumference
Male<94/ Female<80 21.55+9.05 19.97-23.14
Male 94-102/ Female 80-88 31.85+9.47 30.3333
Male>102/ Female>88 38.47+9.17 37.47-39.47
5 Daily physical activity>30 minutes
Yes 28.62+11.23 27.03-30.21
No 35.44+10.76 34.39-36.48
6 Daily consumption of fruit/vegetables
Every day 32.81+11.45 31.45-34.16
Not every day 33.62+11.29 32.39-34.85
7 H.B.P
Biomed Res- India 2014 Volume 25 Issue 1 91
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Yes 40.1049.37 38.79-41.41

No 29.89+10.73 28.84-30.94
8 H.B.G

Yes 45.45+7.89 43.96-46.95

No 30.52+10.16 29.62-31.42
9 History of gestational diabetes

Yes 42.78+8.19 40.32-45.24

No, do not know, or not applicable 32.47°11. 31.54-33.41

10 Positive family history of diabetes (mothfather,
siblings, children)

One of them 30.69+10.76 28.81-32.57

Two of them 35.55+10.26 33.86-37.24

Three of them 38.75+£11.71 36.50-41.01

All of them 37.46+10.05 34.84-40.08

Others or no/do not know 28.20+10.34 26.62-29
11 Ethnicity of parents

Arab 33.24+11.36 32.34-34.15

12 Education

Some high school or less 38.12+9.66 36.84139.

High school diploma 32.39£10.72 30.45-34.34

College or university degree 29.62+11.51 282.01

" CI = Confidence interval

Discussion literature with longitudinal studies showing thatiieased
BMI is a strong risk factor for DMT2 [25,27]. A sing

The main aim of this study was to describe the etip POSitive association between obesity and DMT2 isiéb
risk among participants in the capital of Saudiblaa POth in men [26-28], and women [26,27,29)].
(Riyadh) using CANRISK. The outcomes of the CAN-

RISK questionnaire were useful in drawing a pictafe Hypertension _
the risk of diabetes in the residents of Riyadhoking ~CANRISK demonstrated that about third of males and

the size of this problem in Saudi Arabia would beira- females suffered from_ hypertensic_)n. _previo_us studie
portant addition to the current literature aroumel world.  Showed that hypertension progression is an independ
Additionally, the current study contributes in diag/the ~ Predictor of DMT2 [30-32]. Several possible factere
attention of local policy makers for preventiveastgies lIkely causes of the association between DMT2 apd h
to decrease the incidence of getting diabetes. Mere pertension. Endothel_lal d_ysfunctlon could be o_n_ethm‘
the current results may encourage other Arab cimsnip  cOMmon  pathophysiological pathways explaining the
evaluate such a risk in their populations. strong ass_o_czlatlon betwe_en plopd pressure andeintif
This study searches for possible justification ighhrisk ~DMT2. Clinical perspective indicate that markerseof
factors and to what extent it supports our studgaues d_othellal dysfunction are a_ssouated with new-orset
with regard to modifiable risk factors (such as Bafid a  diabetes [33,34]. Insulin resistance could be aTofios-
sedentary lifestyle). As it is accepted fact thet humber sible link between blood pressure levels and thi@énce

of diabetic patients in Saudi Arabia is high andsialso of DMT2 [35].

increasing very rapidly due to lifestyle changes.the ) o

CANRISK, most of the variables used to predict rigk Central obesity and waist circumference B
DMT2 within 10 years are related to lifestyle. Téfere, 1hiS study outcomes demonstrated that large warist c
it would be appropriate to apply CANRISK in spite o cumference was prevalent among participants withemo

race/ethnicity or cultural differences. than 50% over 102 cm. Since the central obesitineef
as the waist circumference >102 cm for males arfgl >8
Risk factors for type 2 diabetes cm for females; our data revealed that approximdtalf
of males and females suffered from central obegity-
BMI dence is now emerging that obesity-driven DMT2 rhigh

Our study represented that just below 50% of mates P€come the most common form of diabetes in adasce

females participants are overweight with BMI scarege ~ Within the next ten years [36].
[25-29]due to CANRISK. Such result supports the notion

that risk of diabetes development is higher amcantjgy- ~ Physical activity and dietary pattern _
pants with higher BMI. Indeed, there is strong ewick in WHO and diabetes association’s world-wide developed
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Global Strategy on Diet, Physical Activity and Hbal
WHO stated that unhealthy diets and physical inegti

participants have direct one or two relatives wlaweh

been diagnosed with diabetes, males percentage were

are among the leading causes of the major norkigher than females with consideration to this pdinis

communicable diseases, including cardiovasculaagis,
DMT2 and certain types of cancer, and contribute- su
stantially to the global burden of disease, deaith @dis-
ability [37]. Regardless of this alarm from WHO &n
2004, the study participants were not physicallfivac
just above two third of men and women participaets
ported that they are not physically active. Alsearty
half of women and men participants reported noingat
vegetables or fruits every day. However, the CANRIS
does not take into account the type or frequengyhgsi-
cal activity as well as types of vegetables anddsriLon-
gitudinal studies revealed that physical inactivisy a
strong risk factor for DMT2 [27, 38-41]. Prolongtale-
vision watching as a surrogate marker of sederlifay
style, was reported to be positively associateti diabe-
tes risk in both men and women [42-44].

In literature, moderate and vigorous physical dgtiis
associated with a lower risk of DMT2 [38,45]. Evide
from clinical trials which included physical actiyias an
integral part of lifestyle interventions suggestieat onset
of DMT2 can be prevented or delayed as a resuuof
cessful lifestyle interventions that included plgsiactiv-
ity [46]. Physical activity plays an important roledalay-
ing or preventing the development of DMT2 in thade
risk both directly by improving insulin sensitivitgnd
reducing insulin resistance, and indirectly by Hieied
changes in body mass and body composition[47-49].

An important life style factor associated with tiievel-
opment of DMT2 is dietary habits. Positive assoarat
has been reported between the risk of DMT2and refffie
patterns of food intake [50]. Higher dietary glyderm-
dex has been consistently associated with elevatkadf
DMT2 in prospective cohort studies [51-53]. A presp
tive study found that regular consumption of white is

might be to large number of males compare to fesniale
this study. Such outcomes of having 1,2, or morectli
relatives would support the notion of increasingjrtisk
in developing diabetes as several studies havedftiat
genetic components plays an important role in gghe-
sis of DMT2[56-58]. Several prospective studies and
cross sectional studies have reported that poddirely
history among first degree relatives gives an iaseel
risk of DMT2 and the risk is greater when both pise
are affected [56-60]. Also, diabetes prevalencdesa
substantially among different ethnic groups [61bwH
ever, there was no diversity in ethnicity among aRlly
participants since our participants were all Aratd bbcal.

Indeed, it is generally agreed that DMT2 is a petiyp-

logical disorder. The genetic background, enviromtzale
factors, and the interaction between these all@nfte the
development of the disease. This implies that ofsaum-
ple had a genetic predisposition to develop DMTizad-

dition to the high consanguinity rate among Saitiien

[62].

Educational level

There is a considerable burden of DMT2 attributesde
cioeconomic and lower educational levels in manynco
tries [63] .Socioeconomic inequalities in healtivéndeen
acknowledged in the scientific literature for meénan 30
years [64]and a socioeconomic attribute for many dis-
eases such as coronary heart disease and DMTZT[6&)].
study finding demonstrated that lower level of etion
had a higher mean and confidence interval compdang
higher education. This may shed the light on thporm
tance of this item in DMT2 risk assessment andnately
in prevention.

associated with an increased risk of type 2 diabeteConclusion

whereas replacement of white rice by brown ricetber
whole grains was associated with a lower risk [54].
review which included 19 studies concluded thaighér
intake of polyunsaturated fat and long- chain faitid is
beneficial, whereas higher intake of saturatea@fak trans
fat adversely affects glucose metabolism and ingelis-
tance [54]. Another prospective study found higbemn-
sumption of butter, potatoes and whole milk to bgoai-
ated with increased risk of DMT2. Higher consumptid
fruits and vegetable was associated with reducsd af
DMT2 [55]. However, CANRISK is not looking in deksi
about the type or frequency of food. Therefore, ificed

DMT2 is a significant public health problem worldigi
as well as in KSA. The current study provides ihsigto
the progression and onset of DMT2 among Saudi non-
diabetic population within next 10 years. Third tbie
study participants have high risk for developing TV
(one in three). Furthermore, females have highsi 10
develop diabetes than males from CANRISK perspectiv
Therefore, there is a great need to address antigéfe
obesity prevention program, taking into account ¢he
tural context, to stop the wave of obesity andmately
the wave of diabetes in KSA. Although the currexsuits

tion could be recommended when one admit CANRISKkyere based on a small sample size in the capitahatii

in future work.

Genetics
The current study reported that just under quartahe

Biomed Res- India 2014 Volume 25 Issue 1

Arabia, Riyadh data and experience can be genedaliz
and used across regions in the kingdom and fdeilday
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implementation for any effective national plan agsing 8.
the cultural context in each region.

Limitations
The language of the CANRISK questionnaire is in -Engg'

lish which prohibited us from giving the self-repgues-
tionnaire to the participants with no knowledgdeimglish

language. Also, one may suggest that a bigger samp{g

with longer period in different areas across thaegkom
matching with gender will draw a better pictur@abthe
estimated 10 years forecast in every single re(fimrth,

East, West, East) individually and across the agurtl- 11.

though the survey were randomly selected, a resand
bias may have possibly existed that could have sklew

the results. Modification in physical activitiesdadiet to  12.

ask more details about the frequencies will addiatale
meaning for DMT2 risk prediction.
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