
Supplementary data 

Table 1: Sources of data used in the model. 

Parameter  Source  

Population (structure and trend)  Census 1997, 2007 projections  

Obesity (prevalence and trend)  Demographic Health Survey 2000  

Smoking  (prevalence and trend)  Palestinian Family Health Survey 

2000,2004,2006, & 2010  

Diabetes incidence rate for  “healthy” 

people” 

DISMOD calculation (mortality 

Data- Ministry of Health) 

Diabetes Specific mortality DISMOD calculation (mortality 

Data- Ministry of Health) 

All cause mortality Ministry of Health  

RR DM (obesity) Guh et al (BMC Public Health 

2009)  

RR DM (smoking) Willi et al (JAMA 2007)  

  



Table 2: Sources of data used in the model. 

Data Item Source Comments 

1.       Initial year: 

1.1.     Population 

1997 census , 1997  census 

projections, 2007 and 2007 

projections. Data obtained 

from The Palestinian Central 

Bureau of Statistics. 

Matching between 

1997 census 

projections and 2007 

actual data were 

obtained and then 

projections based on 

1997 and 2007 census 

linear increase, 

projections were 

made for up to 2020. 

The data were double 

check by PCBS 

demographer to 

validation. 

1.2.    Diabetes prevalence 

Palestinian Demographic 

Health Survey 2000 

Self reported 

diabetes. The 

prevalence was 

corrected for self 

reporting and for 

sampling weights. 



1.3.    Obesity prevalence 

Cross-sectional study in urban 

and rural areas in Ramallah 

districted conducted in 

between 1996-98.  

Stepwise Survey using national 

sample. 

Standardised weight 

and height 

measurements were 

obtained by trained 

nurses. 

1.4.   Smoking prevalence 

(current smokers) 

Palestinian Demographic 

Health Survey 2000 and 2004, 

Palestinian Family Health 

Survey 2006 and 2010. 

Proxy-self reported 

cigarette smoking. 

1.5.    Total mortality 

(needed for DISMOD based  

estimation of incidence rate) 

Health information center- 

Ministry of Health. Data 

available for 1997, 1999-2009.  

Moderate quality 

based on WHO 

criteria. ICD-10 codes 

for underlying cause 

of death. 

Mortality for 1998 

was calculated as the 

average mortality for 

1997-1999. 

2.      Subsequent years for validation and forecasting  purposes 

3.1.    Population trends Same as above 

 

3.2 Diabetes trend 

Palestinian Demographic 

Health Survey 2004, 

 



Palestinian Family Health 

Survey 2006 and 2010. 

Stepwise survey. 

3.3.   Obesity trends  Same as above 

 

3.4.   Smoking trends  Same as above 

  

 

 

Diabetes incidence and specific mortality  
 

Incidence, mortality and prevalence are closely related to each other, in a way that only some values for 

each parameter are consistent with the other parameters at a given time.  This property has been used 

by Barendregt et al  to estimate diabetes mellitus incidence in the Netherlands (Epidemiology Volume 

11(3), May 2000, pp 274-279). 

The technique use as input whatever parameters that are known and using  a multistate generic disease 

model using a lifetable Markov approach, estimate revised parameters for the inputed ones and 

estimates for those unknown. This method has been implemented in a software called DISMOD II (ref) 

it is expected that the only available parameter is probably diabetes mellitus prevalence (either self 

reported or using ADA/WHO/NHANES definitions). However, diabetes excess mortality can be estimated 

form total mortality data (See Barendregt) using literature based estimates of mortality relative risk and 

disease prevalence, and we can safely assume that the remission rate for diabetes in effectively 0. Thus, 

the only parameters needed (by age and gender) are diabetes mellitus prevalence, population structure 

and population general mortality.  

An important assumption is that this method requires a population in equilibrium, since the consistency 

between epidemiological estimates depends on the underlying trends in each parameter. However it is 

difficult to disentangle these effects from data inaccuracy. The robustness of the approach to violations 

of this assumption is not known.  

This method produces a “population incidence”, e.g. the incidence both for exposed and unexposed 

people to diabetes risk factors.  



However, the MEDCHAMPS diabetes model needs incidence in the non exposed, since incidence for 

obese persons and smokers is derived from that baseline incidence by using literature based relative 

risks.  

It has been proposed that the incidence of a disease in a population is a weighted sum of the incidence 

among the exposed and the incidence among the unexposed to a risk factor(Epidemiology By Moyses 

Szklo, F. Javier Nieto, equation 3.8 in page 101) (equation 1). 

(Equation 1) 

                              -   , 

Where ip is the population incidence, ie is the incidence amongst the exposed, iu is the incidence amongst 

the unexposed and p is risk factor prevalence. 

Since the incidence in the exposed is the incidence in the unexposed times the relative risk (RR) (Equation 

2),  

(equation 2) 

 

         , 

 

it is possible to derive from this two ideas the value for the unexposed incidence from the incidence in 

the population. Replacing  equation 2 in equation 1  

(Equation 3) 

                     

 

And then extracting Iu (Equation 4) 

(Equation 4) 

     
  

          
 

 

Estimation  of the incidence, case fatality and mortality parameters  for  West Bank, 2004 

Estimation of the population incidence: 

This section describes the method used to estimate diabetes mellitus type II incidence for the 

Palestinian  population in 2004 living in the West Bank.  



DISMOD need at least 3 inputs. For this case, we used diabetes mellitus prevalence, diabetes mellitus 

remission rate and diabetes mellitus relative risk for mortality.  

Diabetes prevalence was obtained from the Palestinian Demographic Health Survey 2004[1]. Diabetes 

and smoking data were proxy self reported. And the International Diabetes Federation correction factor 

was use. The data was further corrected for sampling methodology. 

We can safely assume that diabetes mellitus remission rate is 0, and diabetes mellitus relative risk for 

mortality can be estimated as proposed by Barendregt et al (2000), based in the usual RR for mortality 

(mortality in diseased/mortality in non diseased) and  disease prevalence. The formula is  

(Equation 5) 
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Where RR adj is the relative risk mortality , RR is the usual relative risk  for mortality (mortality 

diseased/mortality healthy) and p is disease prevalence. The Verona Study (REF) provide age and gender 

specific values for RR. 

 

 


