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Abstract 
 
The Canadian Risk (CANRISK) is a self-administered questionnaire that identifies people 
at high risk for developing type 2 diabetes. The purpose of this study was to translate the 
CANRISK into the Arabic language and evaluate the reliability and validity of the Arabic 
version of the CANRISK (ARABRISK).  In this cross-sectional study design, the CANRISK 
was first translated into Arabic according to the World Health Organization for-
ward/backward translation protocol for translating assessment tools. Subsequently, the 
ARABRISK was administered to a convenience sample of people in Jordan and in the capi-
tal of Saudi Arabia (Riyadh). The test-retest reliability and convergent validity of the ARA-
BRISK with fasting plasma glucose (FPG) were examined.  A total of 538 participants were 
recruited from Jordan and Riyadh. The ARABRISK total score ranged from 3-59 
(mean=25, SD=12). The ARABRISK score reflected high agreement for test-retest reliabili-
ty (ICC3,1=.98, CI=.97-.99) and correlated significantly with FPG (r=0.3, P=.01). The 
ARABRISK was developed and reflected high reliability and validity in Jordan and Riyadh. 
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Introduction 
 
Diabetes and predictions for future prevalence and asso-
ciated health care costs are a concern worldwide. Utiliz-
ing the results of multiple studies conducted prior to 
2004, Wild et al. extrapolated the data and estimated the 
prevalence of diabetes worldwide to be 2.8% in 2000 with 
a predicted increase to 4.4% worldwide by 2030 [1]. The 
World Health Organization (WHO) and the American 
Diabetes Association (ADA) have both established crite-
ria for the diagnosis of diabetes. In the Netherlands, a 
population-based cohort study revealed that, according to 
WHO guidelines defined in 1999, the incidence of di-
abetes in the study population was 9.9%.  Using the 
ADA’s guidelines, the incidence was slightly lower, at 
8.3% of the study population [2].  

 
Diabetes, and associated healthcare costs, is a concern of 
Arab countries as well.  In a study of 1997, it was found 
that the overall rate of non-insulin-dependent diabetes 
Mellitus (NIDDM) in Jordan was 13.4% throughout the  
 

 
study population, and its rate increased with increasing 
age. Moreover, 9.8% of the same population demonstrat-
ed an impaired glucose tolerance (IGT). It was also found 
that high blood pressure, high cholesterol and triglyce-
rides, sex, family history of DM and age were indepen-
dently linked to DM. In addition, with increasing life ex-
pectancy of the Jordanian population, the rate of DM was 
expected to increase. An increased incidence of diabetes, 
increased rate of DM-related complications  [3 ]. Ten 
years later in a cross-sectional follow-up study, Ajlouni et 
al. found an increase in the rates of DM from the 13.4% 
in 1997 to 17.1% in 2007.  A 7.8% rate of impaired fast-
ing glycemia (IFG) was also noted.  What was found to 
be of even more concern was the fact that, of those who 
had been diagnosed with DM, 54% of them continued to 
demonstrate poor glycemic control at the time of the 
study [4]. 
 
Rate of diabetes were noted to be high throughout many 
Arab countries [5,6].  In a study of 95 overweight (BMI 
>27) Arabs at an Israeli clinic, 27% of the subjects 
showed previously undiagnosed diabetes and another 
42% demonstrated impaired fasting glucose and abnormal 
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oral glucose tolerance or both. It was also evident that 
increased BMI significantly correlated with increased rate 
of abnormal glucose metabolism [ 5]. It is estimated; the 
amount of money spent worldwide on diabetes could be 
nearly 490 billion United States Dollars (USD).  In Saudi 
Arabia, the estimate for 2030 is nearly 3 million USD, or 
an average of 682 USD per person [6].   
 
Both IGT and IFG are utilized for diagnosis of DM.  In 
deVegt’s study in a Dutch population, both IGT and IFG 
were utilized for the diagnosis of DM [2]. However, sev-
eral tools have been created to assist medical profession-
als in quick, effective and non-invasive monitoring of risk 
factors that can contribute to diabetes [7-10].  Using in-
formation typically collected during general practice vis-
its, such as smoking history, body mass index, gender, 
age, family history and use of antihypertensive or steroid 
medications, a diabetes risk score was created to predict a 
patient’s risk of diabetes [7]. Other tools that were created 
to serve the same purpose including the diabetes risk cal-
culator [8], and the tests to assess likelihood of fasting 
glucose impairment (TAG-IT) [9], and the Finnish di-
abetes risk score (FINRISK) [10]. By utilizing the United 
States’ National Health and Nutrition Examination Sur-
vey (NHANES) for 2005-2006, 6 models (AGRA-6) were 
created to assess patients’ risk for having abnormal glu-
cose without the necessity of blood glucose testing. Using 
these 6 algorithms, IFG and/or IGT levels, diagnosed and 
undiagnosed diabetes and pre-diabetic state can be pre-
dicted in a patient with sensitivity of 30-90%, depending 
on the particular model [11] 
 
The Canadian Risk (CANRISK) is another tool designed 
to screen diabetic or pre-diabetic patients [12]. Based 
upon the Finish Diabetes Risk Score (FINRISK) [9], the 
CANRISK was adapted to the Canadian population by 
including questions regarding smoking history, ethnic 
origins of parents, and history of gestational diabetes for 
women and history of diabetes in the family [13]. The 
CANRISK has been shown to be a quick, effective and 
sensitive tool useful in the prediction of diabetes.  The 
CANRISK was adapted from the FINRISK to account for 
the variability of the Canadian population. The CA-
NRISK underwent testing to validate its results against 
fasting plasma glucose (FPG) testing. While validating 
the CANRISK, 6223-screened participants also under-
went an oral glucose tolerance test in which the area un-
der the curve for both paper-based and electronic versions 
was 0.75 (95% CI: 0.73-0.78).  The CANRISK was dem-
onstrated to be a statistically valid tool for diabetes [13].  
Using FPG especially combined with screening tools such 
as the CANRISK and/or OGTT, were found to be effec-
tive in the detection of diabetes [14]. 
 
By using available tools to predict patients’ risk for de-
veloping diabetes, physicians and other health care practi-
tioners can become more aggressive in promoting healthy 

life-style interventions that may decrease the risk of di-
abetes.  Patients with impaired glucose tolerance are often 
at risk of progressing to diabetes [7]. 
 
As the population of the Arab countries is unlike that of 
the populations for which these two tools were developed, 
it is important to have one of these tools translated into 
the Arabic language.  Utilizing the WHO forward-
backward translation protocol [15], the tool can effective-
ly be utilized by Arab, non-English-speaking health pro-
fessionals or patients themselves worldwide. Therefore, 
the aims of the study were to: (i) translate the CANRISK 
into Arabic language using the WHO forward-backward 
translation criteria, (ii) examine the new developed tool 
(ARABRISK) convergent validity against the FPG, and 
(iii) evaluate the ARABRISK test retest reliability in 2 
Arab countries; Jordan and the capital of Saudi Arabia 
(Riyadh). 

 
Material and Methods 
 
Creation of the ARABRISK 
The WHO forward/backward translation protocol for the 
conversion of assessment tools [15] was used to translate 
the ARABRISK into Arabic from the original English 
CANRISK. First, the English CANRISK was converted 
to Arabic by a native Arabic-speaking physical therapist, 
creating the ARABRISK. Next, the ARABRISK was ex-
amined for any awkward wording by a panel of experts 
and then passed on to a native English speaker for the 
backward translation portion of the WHO protocol.  Once 
this portion was completed, the backward translated doc-
ument was forwarded to a board of experts to discover 
any poorly translated items or expressions and to discuss 
any modifications to the original tool. 
 
Participants 
Participants for this study consisted of a multi-center, 
multi-country sample of convenience from across Jordan 
(in the cities of Amman, Al-Salt, Ajloun, Madaba, and 
Aqaba), as well as a sample from the capital of Saudi 
Arabia (Riyadh). Subjects above the age of 18 but not 
diagnosed with diabetes were included in this study. 
 
Procedures: Following submission to the ethical commit-
tee, permission was obtained to conduct this research and 
participants gave their consent. All participants were eva-
luated using the ARABRISK. The ARABRISK was given 
to each participant twice in the same day in order to ex-
amine test-retest reliability.  On some subjects, FPG was 
also tested in order to ensure convergent validity with the 
ARABRISK. 
 
Data analysis:  The intraclass correlation coefficient 
(ICC), model (1,1), and the 95% confidence interval (CI) 
were used to estimate the test-retest reliability of the 
ARABRISK total score [16]. ICC of >0.75 indicates “ex-
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cellent” reliability, 0.40 to 0.74 indicates “fair to good” 
reliability, and <0.40 indicates “poor” reliability. Pearson 
correlation coefficient(r) was used to assess the conver-
gent validity between ARABRISK total score and the 
FPG. Pearson correlation coefficient of ≥0.7 indicates 
“strong” correlation, 0.31 to 0.69 indicates “moderate” 
correlation, and ≤0.3 indicates “week” correlation.  
 
Statistical analysis was conducted using SPSS statistics 
version 16. 
 
Results 
Five hundred and thirty eight (538) subjects participated 
in this study from public areas of Jordan and Riyadh. The 
total ARABRISK score for the whole sample ranged from 
3-59 with a mean total score of 25 (SD=12). The mean  
BMI of the participants was 28.5 (SD=5.6) with a range  
of 15-55. The waist circumference for the sample ranged 
from 28-193 with a mean of 93 (SD=23). 

Of all participants, 437 were recruited from 5 cities in 
north, middle and south of Jordan and 101 from Riyadh. 
For Jordanian participants, the age ranged from 18-77 
years old with a mean of 40 (SD=14). The mean BMI was 
28.5 (SD=5.6) whereas the mean waist was 92 (SD=24). 
For Saudi participants, the mean BMI was 28.6 (SD=5.6) 
whereas the mean waist was 99 (SD=17). The results of 
ARABRISK specific items and total score between Jor-
danian and Saudi participants are presented in Table 1. 

Test-retest reliability: All 538 participants did complete 
the ARABRISK twice in the same day. The test-retest 
reliability of the total score reflected high agreement 
(ICC1,1=.98, CI=.96-.99). 

Convergent validity: Of the whole sample, 338 partici-
pants had their FPG tested. The range of FPG was 62-405 
with a mean of 111 (SD=38). The total score of ARA-
BRISK correlated significantly with FPG (r=0.3, P=.01) 
meaning that with higher ARABRISK total score the FPG 
is higher. 

 
Table 1: Results of ARABRISK specific items and total score between Jordanian and Saudi Arabian participants 

Q ARABRISK items Jordan 
n (%) 

KSA 
n (%) 

Total 
n (%) 

1 Age    
      40-44 274 (62) 46 (45) 320 (59) 
      45-54 104 (24) 37 (37) 141 (26) 
      55-64 30 (7) 17 (17) 47 (9) 
      65-74 29 (7) 1 (1) 30 (6) 
2 Gender    
      Male 222 (51) 81 (80) 303 (56) 
 Female 215 (49) 20 (20) 235 (44) 
3 BMI    

 <25 125 (29) 23 (23) 148 (27) 

      25-29 158 (36) 39 (38) 197 (37) 
      30-34 99 (23) 37 (37) 136 (25) 
      ≥35 55 (12) 2 (2) 57 (11) 
4 Waist circumference    

      Male<94/ Female<80 163 (37) 33 (33) 196 (37) 

      Male 94-102/ Female 80-88 88 (20) 16 (16) 104 (19) 

      Male>102/ Female>88 186 (43) 52 (51) 238 (44) 

5 Daily physical activity ≥30 minutes    

      Yes 262 (60) 35 (35) 297 (55) 
      No 175 (40) 66 (65) 241(45) 
6 Daily consumption of fruits/vegetables    

      Every day 282 (65) 45 (45) 327 (61) 
      Not every day 155 (35) 56 (55) 211 (39) 
7 H.B.P    
      Yes 106 (24) 39 (39) 145 (27) 
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      No 331 (76) 62 (61) 393 (73) 
8 H.B.G    
      Yes 15 (3) 16 (16) 31 (6) 
      No 422 (97) 85 (84) 607 (94) 
9 History of gestational diabetes    
      Yes 25 (6) 4 (4) 29 (5) 
      No, do not know, or not applicable  412 (94) 97 (96) 509 (95) 
10 Positive family history of diabetes 

(mother, father, siblings, children) 
     One of them 
     Two of them 
     Three of them 
     All of them 

 
 
 

161 (37) 
69 (16) 
11 (2) 
2 (1) 

 
 
 

25 (25) 
29 (29) 
16 (16) 
4 (4) 

 
 
 

186 (35) 
98 (18) 
27 (5) 
6 (1) 

      Others or no/do not know 194 (44) 27 (26) 221 (41) 
11 Ethnicity of parents 

     Arab 
 

437 (100) 
 

101 (100) 
 

538 (100) 
12 Education     
      Some high school or less 94 (22) 23 (23) 117 (22) 
      High school diploma 106 (24) 21 (21) 127 (23) 
      College or University degree 237 (54) 57 (56) 294 (55) 
 Total score points    
      Low risk (<21) 193 (44) 17 (17) 210 (39) 
      Moderate risk (21-32) 144 (33) 37 (37) 181 (34) 

      High risk (≥33) 100 (23) 47 (46) 147 (27) 
 
Discussion 
 
The original CANRISK and its Arabic version (ARA-
BRISK) model include terms for age, BMI, waist circum-
ference, physical activity, fruit/vegetable consumption, 
history of high blood pressure, history of high blood glu-
cose, family history of diabetes, sex, ethnicity, maternal 
history of macrosomia, and education [12 ].  
 

The outcomes of the ARABRISK questionnaire were use-
ful in drawing a picture of the risk of diabetes in the resi-
dents of Riyadh and different Jordanian cities.  This study 
will enable healthcare professionals to use the ARA-
BRISK with people to predict the risk of diabetes. Specif-
ically, the ARABRISK will facilitate the impact and im-
plementation of any national the “Arabic” prevention 
program with regard to modifiable risk factors (such as 
BMI and a sedentary lifestyle) in the Arabic community. 
 
Diabetes can lead to many health complications, includ-
ing but not limited to cardiovascular disease, renal dis-
ease, visual and sensory disturbances and amputations.  
By detecting diabetes early, abnormal insulin levels can 
be properly adjusted before they can exert detrimental 
effects throughout the body.  
 
In a study, Knowler et al. showed that 11% of 3234 non-
diabetic participants were diagnosed with diabetes during 
2.8 years of the study.  Participants were divided into 
three groups, received metformin, lifestyle modification 

or a placebo treatment.  At the end of the study period, the 
incidence of diabetes was reduced in both the metformin 
group and the lifestyle modification group, though the 
lifestyle change was shown to be significantly more effec-
tive [17]. In patients with a high risk of developing type 2 
diabetes due to their lifestyles, Tuomilehto et al. con-
ducted a study demonstrating a decrease in incidence of 
diabetes by 58% over the controls, in a group of subjects 
enrolled in an intervention of a combination of weight 
reduction, decreased intake of fat and saturated fat, in-
creased physical activity and increased dietary fiber in-
take [18]. 
 
Screening 
The aim of ARABRISK was to initiate a simple ARA-
BRISK calculator from the original English CANRISK 
that could be used in the primary care setting and by indi-
viduals themselves. For the purpose of validation, the 
outcome for the model was based on the collective results 
of the participants’ blood tests (FPG) as well as the 
ARABRISK questionnaire. Also found that a significant 
amount of opportunistic screening effort expended by 
CANRISK for Canadian adults to support the importance 
of screening tools, which might allow ARABRISK to 
follow CANRISK experience in the future. 
 
Strengths 
This study had several strengths. First, we used data from 
a geographically diverse sample of individuals and rigor-
ous statistical methodologies to identify predictor va-
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riables, and to assess their diabetes risk. We believe that 
our research outcomes minimize the likelihood that our 
translation and validation model structure are anomalous 
findings. Secondly, the model results provide a bench-
mark for future iterations of the model. Finally, the high 
agreement (ICC) may enable us to identify further accu-
rate results among different Arabic countries and may 
facilitate its use in the future.  

Limitations 
This study has limitations that we plan to address in fu-
ture work. Measurement of blood glucose was performed 
with a glucometer intended for individuals’ self-
monitoring. Our overarching goal was to translate and 
validate a model that could be used by individuals with 
diabetes, who rely on self-monitored glucometer values to 
evaluate changes in glucose levels in their daily lives. All 
in all, our methods were appropriate, however, it would 
be preferable to assess model accuracy using a more 
stringent reference standard, such as HbA1C.  
 
Conclusion 
 
This study has demonstrated that ARABRISK is a statis-
tically valid tool that may prove to be suitable for assess-
ing diabetes risk in Arabic population. We translated and 
validated a model to predict diabetes risk. We are encour-
aged by these preliminary results to enable further re-
search, for instance a model based on this work might be 
useful in clinical practice and in individuals’ self-
management toward diabetes prevention.  
 
Acknowledgement 
 
The authors thank Rehabilitation Research Chair in King 
Saud University for funding this study. 
 
References 
 
1. Wild S, Roglic G, Green A, et al. Global prevalence of 

diabetes: estimates for the year 2000 and projections 
for 2030. Diabetes Care 2004; 27: 1047-1053. 

2. de Vegt F, Dekker JM, Jager A, et al. Relation of 
impaired fasting and postload glucose with incident 
type 2 diabetes in a Dutch population: The Hoorn 
Study. JAMA 2001; 285: 2109-2113. 

3. Ajlouni K, Jaddou H, Batieha A. Diabetes and 
impaired glucose tolerance in Jordan: prevalence and 
associated risk factors. J Intern Med 1998; 244: 317-
323. 

4. Ajlouni K, Khader YS, Batieha A, et al. An increase in 
prevalence of diabetes mellitus in Jordan over 10 years. 
J Diabetes Complications 2008; 22: 317-324. 

5. Abdul-Ghani MA, Sabbah M, Muati B, et al. High 
frequency of pre-diabetes, undiagnosed diabetes and 
metabolic syndrome among overweight Arabs in Israel. 
Isr Med Assoc J 2005; 7: 143-147. 

6. Zhang P, Zhang X, Brown J, et al. Global healthcare 
expenditure on diabetes for 2010 and 2030. Diabetes 
Res Clin Pract 2010;87: 293-301. 

7. Griffin SJ, Little PS, Hales CN, et al. Diabetes risk 
score: towards earlier detection of type 2 diabetes in 
general practice. Diabetes Metab Res Rev 2000; 16: 
164-171. 

8. Heikes KE, Eddy DM, Arondekar B, et al. Diabetes 
Risk Calculator: a simple tool for detecting 
undiagnosed diabetes and pre-diabetes. Diabetes Care 
2008; 31: 1040-1045. 

9. Koopman RJ, Mainous AG, 3rd, Everett CJ, et al. Tool 
to assess likelihood of fasting glucose impairment 
(TAG-IT). Ann Fam Med 2008;6:555-61. 

10. Lindstrom J, Tuomilehto J. The diabetes risk score: a 
practical tool to predict type 2 diabetes risk. Diabetes 
Care 2003;26: 725-731. 

11. He G, Sentell T, Schillinger D. A new public health 
tool for risk assessment of abnormal glucose levels. 
Prev Chronic Dis 2010; 7: A34. 

12. Kaczorowski J, Robinson C, Nerenberg K. 
Development of the CANRISK questionnaire to screen 
for prediabetes and undiagnosed type 2 diabetes. Can J 
Diabetes 2009; 33: 381-385. 

13. Robinson CA, Agarwal G, Nerenberg K. Validating the 
CANRISK prognostic model for assessing diabetes risk 
in Canada's multi-ethnic population. Chronic Dis Inj 
Can 2011; 32: 19-31. 

14. Schmidt MI, Duncan BB, Vigo A, et al. Detection of 
undiagnosed diabetes and other hyperglycemia states: 
the Atherosclerosis Risk in Communities Study. 
Diabetes Care 2003; 26: 1338-1343. 

15. World Health Organization. Process of translation and 
adaptation of instruments.  
http://www.who.int/substance_abuse/research_tools/tra
nslation/en/print.html, 2013. 

16. Rankin G, Stokes M. Reliability of assessment tools in 
rehabilitation: an illustration of appropriate statistical 
analyses. Clin Rehabil 1998; 12: 187-199. 

17. Knowler WC, Barrett-Connor E, Fowler SE, et al. 
Reduction in the incidence of type 2 diabetes with 
lifestyle intervention or metformin. N Engl J Med 
2002; 346: 393-403. 

18. Tuomilehto J, Lindstrom J, Eriksson JG, et al. 
Prevention of type 2 diabetes mellitus by changes in 
lifestyle among subjects with impaired glucose 
tolerance. N Engl J Med 2001; 344: 1343-1350. 

*Correspondence to:  
 
Hamzeh Awad 
Department of Rehabilitation Sciences 
College of Applied Medical Sciences 
King Saud University 
Riyadh 
Saudi Arabia 


