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Design of Mattress Hardness for Young People with Different Body Types
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ABSTRACT: On the basis of quantitative analysis of mattress hardness, this study explores the relationship between dif-
ferent body types of young people and mattress hardness. By designing mattress schemes with different hardness and
softness, the amount of compression on the mattress was tested, and the coincidence degree of spinal morphology curve
and natural spinal morphology curve in supine position was calculated, and the relationship between body shape charac-
teristics and mattress softness and hardness was analyzed. The results shows that: 1. The standing posture of men and
women is different in the spinal morphology curve, the back of men is more prominent while the hips of women is more
prominent. 2. The change of softness and hardness of mattress has the greatest influence on the subsidence of hip of the
spinal morphology in supine position, followed by that on back. 3. The hardness and softness of mattresses are different
for people of different body types, and the BMI value of subjects is significantly correlated with the optimal mattress with
statistical significance, and presents a certain linear correlation; 4. Under the condition of similar BMI values and the
same gender, subjects with large lumbar interstitial space in standing position are suitable for mattress with small com-
prehensive stiffness. With the increase of body mass index value, the suitable mattress hardness increases gradually, and in
the same body type, the body with large lumbar interstitial space is suitable for alittle soft one.
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Tab.1 Subject data statistics

FE/mm

i kg

1817 ( SD=0.03)
1624 ( SD=0.05)

56.7 (SD=3.24)
47.4 ( SD=3.56)

1759 ( SD=0.09)
1637 (SD=0.04)

64.5 (SD=10.5)
54.8 ( SD=3.13)

7 BMI/kg-m™ 4 531 NN FHk S
{988 {7 5 3 25.3 ( SD=0.58)
BMI<18.5 5'e 4 23.7 (SD=0.57)
T v A 7 5 4 24.5 ( SD=0.57)

BMI1=18.5~23.9 e 7 24.1 ( SD=0.69)
e B A Y 3 3 24.3 ( SD=0.57)
BMI=24 e 3 23.3 ( SD=0.57)

1833 (SD=0.05)
1624 ( SD=0.03)

96.3 ( SD=5.76)
84.4 (SD=11.48)
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Tab.2 Design scheme of experimental mattress
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Fig.1 Comprehensive stiffness values of 21 mattresses
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Tab.3 Grouping of experimental mattresses and

arrangement of experimental subjects
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Fig.2 Spinal morphology in standing posture
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Fig.3 Measurement system of spinal morphological depression
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Fig.4 Comparison of spinal morphology of men with different body types in standing posture
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Fig.5 Comparison of spinal morphology of women with different body types in standing posture
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Fig.7 Spinal morphology curve of Subject 1 of standard body size in standing position
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Fig.8 Spina morphology curve of Subject 1 of standard body size in supine position
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Fig.9 Linear relationship between BMI value and
comprehensive mattress stiffness
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Tab.5 Analysisof lumbar interstitial space control group
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