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cooperation (4-5). However, probability of 

missingness  is not equal for all variables;  those 

collected by methods that are less costly and less 

reliant  on  participant  cooperation  are  also  less 

likely to have missing data. For example, demo- 

graphics can be collected through simple ap- 

proaches which are less dependent on subject 

participation,   while  clinical  data  such  disease 

status would at least require taking a medical his- 

tory and performing physical exam, and in some 

cases, it may be possible only by utilizing expen- 

sive, invasive or time consuming diagnostic proce- 

dures as well as subject consent and participation 

in every stage. 

Rheumatologic studies also are not exempt. As a 

typical example, we can refer to the first phase of the 

Community Oriented Program for Control of 

Rheumatic  Disorders (COPCORD) performed in 

Tehran the capital of Iran in 2005 by the 

Rheumatology Research Center of Tehran Univer- 

sity of Medical Sciences in collaboration with the 

World Health Organization (WHO) and the 

International League of Associations for 

Rheumatology (ILAR) to determine the pattern of 

rheumatic complaints and disorders in this region. 

As the first step of data gathering  procedure,  a 

short preliminary interview was performed by 

trained health care providers to find eligible 

individuals in each random selected household 

considering   their   demographic   characteristics. 

Then,  selected  participants  were  approached  at 

their homes to gather main clinical data on their 

rheumatic complaints and disorders through verbal 

interview, and consenting participants had a physi- 

cal exam and diagnostic tests by trained physicians 

and clinicians. In case they were absent from home, 

attempts were repeated for up to two more times 

before being excluded from the study. From 13741 

eligible people, 582 individuals (4.23%) refused to 

participate and 2868 subjects (20.87%) were not 

reached despite multiple attempts. Eventually, we 

had data on demographics of 13741 participants, 

but clinical  data on 3450 people  (25.11%)  was 

missing. Data was collected on the first or second 

attempt in 8401 cases (81.6%), and the third at- 

tempt for 1890 cases (18.4 %). A more detailed 

methodology is presented elsewhere (6-10). 

Considering the context of a study, percentage of 

missing  data  and  the  missing  data  mechanism 

influence the level of errors due to missingness. 

Fortunately, in many situations it is possible to re- 

duce bias and provide  more precise  findings  to 

deal with missing data using special methods and 

software (11). Some techniques are based on data 

repair in which  the missing values  are imputed 

with appropriate values based on observed data. In 

some imputing methods, the missing value is im- 

puted with just one fitted value. These methods are 

classified as single imputation (SI). As an impor- 

tant drawback, no variation is assumed for the fit- 

ted value in SI, and this leads to an overestimated 

study precision (12). However in multiple imputa- 

tion (MI), contrary to SI, fitted values are permit- 

ted to vary. MI is popular with researchers in vari- 

ous fields as a novel and efficient method (13). In 

brief,  the  method  has  three  phases.  In  the  first 

phase, the missing data are imputed M times to get 

M complete datasets. In the second phase, these 

datasets are analyzed separately, using methods of 

interests. In the final step, the results obtained from 

M analyses are combined to draw a single infer- 

ence using certain rules (14). Flexibility and effi- 

ciency are the most prominent characteristics  of 

MI which make it more favorite (15). Although MI 

has been utilized in many fields increasingly (16), 

the method is quite uncommon in some fields of 

epidemiology despite its advantages, especially in 

large data sets (5, 17-19). 

One question needs to be replied; in COPCORD 

ongoing studies, when the aim of the study is to 

determine the prevalence of musculoskeletal disor- 

ders,  can  we suggest  using  the MI as a novel 

imputing method instead of making inferences af- 

ter excluding incomplete cases and running com- 

plete case analysis (CCA)? The objective of the 

present  analysis  was  to  contrast  CCA  and  MI 

across three missing data mechanisms and differ- 

ent proportions of missing data in the context of 

COPCORD study.


