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ABSTRACT 
 
Restraint strap is modified by using continuous quality improvement strategies in 
order to promote patient’s safety. The concept of continuous quality improvement 
was used in this plan to modify “the smile magnet hook gloves”. Some items, such 
as the wrist restraint strap, double-opened zipper, magnet hook and S belt were 
used in this plan to produce one new tool. Six changes of smile magnet hook gloves 
possess characters such as: 1) Safety: magnet hook was used to fasten on the bed 
for strength, 2) Comfort: gloves and restraint strap were combined together to 
restrain safety and avoid glide from the hands. The gloves have different sizes to 
fit the patient’s palm. The finger part of the gloves was constructed by 3D cutting 
which can fit the fingers having more space for stretching and 3) fitting medical 
needs: the zipper in the finger part was double-open type, which can easily be 
opened and closed to check finger blood sugar and oxygen saturation. Also, the 
iron plate can be easily removed from the gloves, which can let the gloves 
sterilizing properly prolong the using period. The smile magnet hook gloves can 
contribute to patient’s safety and comfort. According to the data, there was 
significant increase in family’s satisfaction from 41 to 96 points and the same 
trend in nurse’s satisfaction was raised form 61 to 97.5 points. The result is not 
only fit for medical needs, but also raises the satisfaction both of nurses and the 
patients’ family.  
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INTRODUCTION 
 
Restraint protects the patient's safety in the medical work 
environment through appropriate tools and measures to 
prevent extubation or interfere with the treatment. When 
patients are self-inflicted, violent, refusing or interfering 
with medical treatment, health care workers must take 
appropriate constraints to maintain the safety of their 
patients and neighbors (Coburn and Mycyk, 2009) and the 
restraint rate is up to 70% in intensive care unit (Chen et 
al., 2010).  

Physical restraints are common intervention in intensive 
care units and are used to prevent patients falling due to 
irritable, plucking out medical lines, causing injury or 
wounding themselves (Yang and Wu, 2012). However, with 
the advancement of medical technology, patient-centered 

care has received more attention. How to maintain patient 
safety and proper restraint is an important issue of 
concern. 
 
 
MATERIALS AND METHODS 
 
Materials used in this study are: 1) Gloves; 2) S belt; 3) 
Wrist restraint strap; 4) Magnet hook and 5) 
Double-opened zipper (Figure 1). The concept of 
continuous quality improvement was used in this plan to 
modify “the smile magnet hook gloves”. Some items, such as 
gloves, wrist restraint strap, double-opened zipper, magnet 
hook and S belt were used in this plan to produce one new  
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Figure 1: Material of the smile magnet hook gloves.  

 
 
tool (Figure 2). 
 
 
Production process 
 
Gloves and restraint strap were combined together; the 
constraints part of the skin is protected by installing the 
sponge inner small gloves; Fixed rope was changed to the S 
belt with the magnet hook; S belt overlap with a magnet 
hook fixed tightness; the gloves of exposed fingertips and 
demolition of the iron plate added a double-opened type 
zipper. 

The right S-belt penetrates into the glove ring (Figure 3); 
the S-belt link ring must pass through the glove ring (Figure 
4); the left S-belt straightens to the right through the ring 
(Figure 5). In accordance with the size of the wrist, the 
S-belt fastens in the opposite direction with the up and 
down alignment holes (Figure 6) and it can be fitted with 
magnet hook.  
 
 
RESULTS AND DISCUSSION 
 
There were six changes of the smile magnet hook gloves 
which commit three characters: Six changes of the smile 
magnet hook gloves used were: (1) Magnet hook used to 
fasten on the bed; (2) Gloves and restraint strap combined 
together; (3) The gloves have different sizes to fit the 
patient’s palm; (4) The finger part of gloves was 
constructed by 3D cutting; (5) The zipper in the finger part 
was a double-open type; (6) The iron plate can be easily 
removed from the gloves. 

Magnet hook was used to fasten on the bed. The magnet 
hook is secured to the bed: align 2 holes of S belt and the 
magnet hook fixed on belt gloves (Figure 7). Gloves and 

restraint strap were combined together: S belt, sewn in 
ping-pong ball back of the glove, S belt with two hoops link 
together (Figure 8); Gloves inside the sponge was used to 
protect the restraint site skin (Figure 9). 

The gloves have different sizes to fit the patient’s palm: 
The glove part of the sewing was made into different sizes 
(small and large) (Figure 10). Small dimensions: length × 
width × height = 24 × 17 × 4 cm; large dimensions: length × 
width × height = 27 × 20 × 7 cm. 

The finger part of gloves was constructed by 3D cutting: 
The gloves mesh fabric was tailored into a flexible space 
(Figure 11) with side view (Figure 12). The zipper in the 
finger part was a double-open type: the glove fingertips 
were apart and a two-way zipper sew (Figure 13). 
The iron plate can be easily removed from the gloves: 
Gloves coated with a fixed iron plate was tailored and 
added to the zipper removable (Figure 14). Smile magnet 
hook gloves have six changes in order to meet the safety, 
comfort and medical needs of the three major features. 
 
 
Safety and comfort  
 
Smile magnet hook gloves have been greatly affirmed by 
their families, they said: "In the past every time we come to 
see my father using restraint gloves, we must open tightly 
restraint, it feel like prisoners were tied to bed, they are 
already sick , but also be tortured. These new gloves are 
really good; the zipper on the glove allows us to quickly 
touch my dad's hand, and this safety hook allows us to 
quickly and easily open the restraint glove, "and many more 
patient and major caregivers also have the same feeling. In 
this trial the number of patients is 24, the patients smiling 
magnetic hook glove group used is 12, the satisfaction of 
the restraint was 96 points; the traditional restraint group  
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Select the process improvement 

Restraint strap combined with a magnetic clasp, fixed to the bed with 

magnet hook, big or small size of gloves, the zipper was double-open 

type in the fingers part, removable iron, three-dimensional cut back 

fingertips 

 

Find a process to improve 

Zippers, fabrics and Velcro easily spoilage; hands edema cannot be 

applied one-size gloves; two fixed rope wrist restraint belt in 

accordance with the appropriate length cannot be easily adjusted; 

handling time-consuming, laborious, property damage, high. 

 

Organize a team that know the process 

Discuss with nurse and Head nurse, the establishment of improved 

group to discuss the process of improvement. 

 Clarify current knowledge of the process 

Smiling glove one size, iron deformed after cleaning, Velcro sticking 

ability. 

 

 Understand causes of process variation 

Lack of multi-size, no distortion, reliable adhesive force of the gloves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plan a change or test 

The Improvement of smile gloves 

Do the change or test 

New clinical trials and manufacturing nurse satisfaction survey 

 Check the effects of the change or test 

The descriptive statistical analysis of mean, percentage data 

Adopt or modify the change or test 

Based on satisfaction with the new version of amendments 

 
 

 
Figure 2: The concept of modify restraint strap.  



Academia Journal of Scientific Research; Wang et al.         771 
 
 
 

 

 

 

 

 

 
 

 
Figure 3: S-belt penetrates into the glove ring.   

 
 

 

 
 

Figure 4: The S-belt link ring must pass through the glove ring. 

 
 

 
 

Figure 5: left S-belt straightens to the right through the ring direction alignment; it can be 
fitted with magnet hook. 
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Figure 6: S belt fasten in the opposite direction, the holes up and down alignment, it can be 
fitted with magnet hook. 

 
 

 
 

Figure 7: The magnet hook secured to the bed: align 2 holes of S belt and the magnet hook 
fixed on belt. 

 
 

 
 

Figure 8: Gloves and restraint strap combined together: S belt, sewn in ping-pong ball 
back of the glove, S belt with two hoop link together. 
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Figure 9: Protect the constraints parts of the skin by install the sponge inner gloves. 

 
 

 
 

Figure 10: Small and large size. 

 
 

 

 
 

Figure 11: Fingertips dimensional cut. 
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Figure 12: Fingertips dimensional cut. 

 
 

 
 

Figure 13: Fingertip double open zipper design 
 
 

 
 

Figure 14: The fixed iron in glove coated fabrics add zip to tailor removable. 
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is 12 and the satisfaction of the restraint was 41 points. 
 
 
Feeting medical needs 
 
The smile magnet hook gloves can contribute patient’s 
safety and comfort. According to the data, there was 
significant increase in family’s satisfaction from 41 points 
to 96 points. And, the same trend in nurse’s satisfaction was 
raised from 61 points to 97.5 points. The result does not 
only fit the medical needs, but also raise the satisfaction 
both of nurses and the patients’ family. 
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