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Abstract: This study was laboratory experiment designed to characterize ergonomic factors involved in two main tasks 
during the use of an insulin pump reservoir; reservoir installation (Turning reservoir handling portion clockwise until it lock 
in place to connect the reservoir into the insulin pump chamber) and removal (Turning the reservoir handling part counter-
clockwise then pull out from the pump chamber to un-connect). The maximal operating force during these two steps as well 
as the wrist angle while handling and operating four representative reservoir set models was recorded. The force exerted on 
each and three finger-tip sensors was measured in the glove pressure mapping system (FSA, Verg Inc., Winnipeg, Canada) 
during the installation and removal of each of reservoir set into and from the pump chamber, along with wrist angle using 
DataLog Bluetooth® Goniometer (Biometrics Ltd., Gwent, UK). The four reservoir set models investigated were ADR 
Reservoir model I, ADR Reservoir model II, ADR Reservoir model II with ERG (Easy Reservoir Grip Accessory), and 
Medtronic Paradigm®, together with insulin pump models: Medtronic Paradigm®

 

 754. A total of 8 different tasks by 10 
subjects with 3 repeated measures were included in this study. Ten subjects volunteered to participate in the study. Analysis 
of the data showed that there are significant differences only in the average maximal pressure required to connect and un-
connect the reservoir from the pump but no significant differences in the wrist angles among the different models tested. 

 
1. Introduction 

 
Diabetes mellitus (DM) is a crucial and burgeoning public health problem worldwide, especially in developed 

country. Currently 180 million of world population are suffering by DM and the number could grow to 350 million by the 
year 2030 (American Diabetes Association, 2006). DM is a metabolic disorder which causes abnormally elevated blood 
glucose concentration due to deficiency in insulin production from the pancreas (type 1 DM) or the chronic degradation of 
the functionality of endogenous insulin (type 2 DM). The lack of functioning insulin deprives the diabetics of usable cellular 
energy from any carbohydrates consumed. Both type 1 and type 2 DM have been linked to genetic predisposition and 
currently are a major chronic illness without curable means. When the DM is not properly controlled, it may lead to several 
long term complications, such as cardiovascular disease, chronic renal failure, retinal damage, nerve damage, and micro-
vascular damage (Cryer, 2008). The long-term diabetes-related vascular complications can be prevented with tight control of 
glucose according to The Diabetes Control and Complication Trial. However, Type 1 DM is the leading endocrine problem 
in childhood and adolescence that bring about increased morbidity and mortality, and reduced quality of life. The advances in 
technological innovations have a significant impact on the care of patients with type 1 DM (Owen, 2001).  

Insulin pumps are being used to manage DM in approximately 450,000 people in the United States (Pickup, et al., 
2002) and have significantly improve the quality of life of the pump users. Through the control from the externally-worn 
insulin pump, a basal amount of insulin is delivered throughout the day. The insulin infusion rates can be adjusted by the 
patient based on a meal or physical activity (Zhang, et al. 2010). Newly developed insulin pumps can determine the bolus 
size for a given situation as well as link to a continuous blood glucose monitoring system loop to mimic the function of the 
pancreas. The change in infusion rates will be determined by patient’s blood glucose level and the size of the loads (meal size 
or exercise load). There are two primary advantages of the insulin pump over multiple daily injections. First, multiple 
injections will not be required because the pump has a catheter that is always in contact with the patient to deliver insulin. 
Thus the insulin pump users experience a better quality of life as the need for frequent daily injections is eliminated, and 
achieve superior glucose control based on their calories intake and physical activity level. The second advantage is flexibility 
of the pump to which a change in the insulin administration can be adjusted more frequently (Schaeffer, 2012).  

Insulin pump users are required to regular change the infusion set every 2–3 days in order to minimize the risks of 
complications such as skin irritation, infection, tubing occlusion, or loosening of the adhesive at the infusion site, and 
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