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Abstract - Sleep plays an important role in the life of a person and is influenced significantly by the type of the pillow used 
during sleep. The aim of the research was to statistically analyze the parameters which influence a person to use a specific 
type of pillow based on their gender and age. A survey was conducted with a sample population to check various factors 
which affect the duration of sleep, type of pillow used, pain associated with sleep and several other parameters like shape, 
material, sleeping posture etc. The data was demographically categorized and the responses were divided. A cross tabular 
analysis was done to find the relationship and population distribution of the above mentioned parameters. The results 
concluded that the common pain experienced by the Indian population is either back pain or neck pain. A softer, rectangular 
pillow with cooler temperature was preferred for sound sleep and cotton pillow ranked highest with respect to customer 
preference. In females the most common sleeping posture was fetus-curled up position, whilst males preferred soldier-lying 
on the back position. To summarize, majority of the population was satisfied with their current pillow, however, given a 
choice, they preferred a softer pillow with better neck support. 
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I. INTRODUCTION 
 
Healthy brain function and cognitive abilities are 
affected to a large extent by the duration of sleep 
obtained by a person. An ergonomically shaped 
pillow leads to a comfortable sleeping experience for 
an individual[1]. 
 
The duration of sleep is directly linked with the type 
of pillow preferred by the consumer. Sleeping 
contributes to roughly one-third of a human’s life[2]. 
The amount of sleep varies from individual to 
individual and is dependent upon factors like type of 
the pillow used, material and shape, hardness of the 
pillow as well as the sleeping posture, gender and age 
of the person. 
According to a study conducted by Cai et al. the 
maximum duration of sleep occurred in the supine 
position (176 minutes), while the least duration 
occurred in left lateral position[3]. 
A clinical study conducted by Jeon et al. concluded 
that usage of an orthopedic pillow led to lower core 
temperature, compared to a feather and memory foam 
pillow. This led to increased comfort for the 
individuals during sleep[2]. 
A water based pillow was considered to be the most 
effective in reducing neck pain and consequently 
improving patient satisfaction, in trial conducted by 
Lavin et al.4. Visual analog scale study conducted by 
Persson et al., determined that fiber filled pillows 
performed the best with respect to comfort levels than 
polyurethane pillow fillings[5]. Continuous usage of 
the wrong type of pillow may lead to disturbed sleep 

and can cause chronic neck and back pain. This in 
turn, leads to lack of efficiency in carrying out regular 
functions.  
One important point of consideration is the fact that 
there is no common pillow that can be used across all 
demographics. [6] The shape and hardness of a pillow 
suitable for a twenty year old female may not be the 
same as that required for a forty year old male. The 
perception of a pillow that is considered 
‘comfortable’ is mostly dependent on the individual 
preferences of the user. [7] 

 

II. METHODOLOGY AND DATA 
COLLECTION 
 
In order to collect statistical data about various 
pillows used by the Indian population and to evaluate 
and compare pillow preferences and its impact on 
anatomical parameters, an online survey was 
conducted with help of google forms in order to 
obtain information from various demographic 
categories. Social media outlets were used in order to 
reach out to a wider demographic. The google form 
had questions related to the sleep habits and general 
parameters of pillow usage of the respondents. The 
major queries were as follows: 
 Age, gender, height and weight 
 Type of mattress used 
 Hardness, shape and material of pillow 
 Duration of sleep and sleeping posture before 

and after sleep 
 Type of pain experienced 
 Changes wanted to the existing pillow  
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A total of 270 respondents participated in the online 
survey and the total responses were downloaded in a 
CSV file. Data analysis of the various parameters was 
performed using Statistical Packages for Social 
Sciences (SPSS), version 20. The data obtained in the 
CSV format was processed using Microsoft Excel 
2013. 
 
A number of hypotheses were framed in an attempt to 
find a well-defined relationship between the different 
parameters. The validity of the hypotheses was tested 
with respect to factors like pillow usage, shape, 
material and hardness and pain experienced by the 
respondent. 
 
The frequency analysis of various factors like gender, 
age, pillow shape, material, hardness etc was also 
performed by SPSS. This was done to estimate the 
pillow characteristics preferred by a majority of the 
population. 
 
III. RESULTS 
 
Demographic analysis from survey(Gender, age, 
height, weight) 
Out of the 270 results, the proportion of males and 
females was approximately same i.e 130, or 48.1% of 
the respondents were female while the remaining 140 
were males. With respect to the parameter of age, the 
majority of respondents were in between the ages of 
20 to 29 and comprised 42.6% of the population, or 
113 respondents. Around 36% of the respondents, or 
97 people were between 30 to 49 years of age. The 
remaining 50 respondents were aged 50 and above. 
As far as height was concerned, 34.93% of the 
respondents were between 5 ft and 5 ft 3”. 
Numerically, this corresponds to 93 respondents of 
the total sample population. 11 respondents were 
above 6 ft and corresponds to 4.1% of the total 
sample population. Respondents with height of 5 ft 
4”to 5 ft 6” was about 23.3% i.e around 63 
respondents and similar number of respondents were 
also seen with the height range of 5 ft 7” to 5 ft 9” 
forming about 24.4% of 270 respondents i.e 66 
respondents. The least number of respondents came 
from the height range of less than 5 ft which is about 
3.3% or 9 respondents. 
When comparing the population with respect to 
weights of respondents it was seen that the largest 
group of respondents came from the weight range of 
60-69 Kgs, with 32% of the total respondents falling 
in this range, and the fewest group came with weights 
below 50 Kgs, at 8% of the total respondents. 
 
Mattress preferred for sleeping 
With respect to the type of mattresses preferred by 
the respondents, the coir mattress turned out to be the 
one used by the majority, with 113 people, or 42% of 
the total respondents choosing it. The cloth and foam 
mattress was chosen by 78 and 66 respondents 

respectively. This corresponds to 29% and 24% of the 
total people surveyed. The spring mattress was least 
preferred by the respondents. 
 
Snoring  
The majority of the people surveyed reported that 
they did not snore during sleeping with 162, or 60% 
saying that they did not snore at all and another 28% 
claimed to snore mildly. Only 10 people, out of 270 
total respondents claimed that they had problems of 
excessive snoring during sleep. 
 
Orthopedic pillow use 
250 people, or 93% of the respondents said that they 
were not prescribed to use orthopedic pillows by a 
medical professional. From the remaining 20 people 
who were recommended usage of an orthopedic 
pillow, only 9 of them actually did so. 
 
Pillow preference factors (Shape, material of 
pillow, hardness of pillow)  
As far the shape of pillows preferred by the 
respondents is concerned, the rectangular shape of 
pillows is the overwhelming choice, with 239 people, 
or 89% choosing that shape. The next choice is a 
square shaped pillow with 23 people, or 9% choosing 
it.  
 
With respect to the usage of pillow material, 181 
respondents, corresponding to 67% of the total people 
surveyed preferred a pillow made of cotton. 54 
people (20%) chose memory form as their preferred 
pillow material. 32 respondents, or 12% preferred 
pillows made of polyester. The remaining 12 
respondents chose latex or air pillows. 
With respect to the pillow hardness, 134 respondents 
chose a moderately soft pillow. This corresponds to 
nearly half of the 270 people who took part in the 
survey. Another 40% people chose a very soft pillow 
as their preferred level of hardness. Only 10% of the 
respondents said that they preferred a hard pillow 
during sleep. 
 
Pain experienced during sleep 
As far as the pain experienced by the respondents, 
lower back pain was the most prevalent with 51 
respondents, or 19%. Upper and lower neck pain was 
the second most common type of pain, with 49 people 
claiming that they suffered from it. 10% or 27 
respondents reported that they had pain in the legs, 
while 7 respondents said they suffered from migraine. 
In total, 112 people, or 41% of the respondents 
suffered from some kind of pain. 
 
Modification to existing pillow  
Around 49% of the respondents did not want any 
kind of modification to their existing pillow. 
Numerically, this corresponds to 133 people. Among 
the remaining 137 people, 71 of them wanted to shift 
to a softer and fluffier pillow than the one they were 
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currently using. 18 respondents, mostly in the age 
group 50 and above, wanted a harder pillow. 15 
people reported that their current neck or back pain 
was being caused by their existing pillow. 
 
CROSS TABLE ANALYSIS DONE WITH 
GENDER OF RESPONDENTS AS A COMMON 
FACTOR: 
 

 

 
Fig 1a;1b: Gender vs pain; Gender vs material of pillow. 

 

 

 
 

 
Fig 1c; 1d: Gender vs shape of pillow; Gender vs hardness. 

 

 
 

 
Fig 1e;1f: Gender vs Sleeping posture; Gender vs Duration of 

sleep. 
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Fig 1g: Gender vs satisfaction level of current pillow 

 
CROSS TABLE ANALYSIS DONE WITH AGE 
OF RESPONDENTS AS A COMMON FACTOR 
 

 
 

 
Fig 2a;2b: Age vs Material of pillow; Age vs Hardness of 

pillow. 
 

 
 

 
 

Fig 2c;2d: Age vs Sleeping posture; Age vs Duration of sleep. 
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Fig 2e;2f: Age vs Pain; Age vs Shape of pillow. 

 

 
Fig 2g: Age vs satisfaction level of current pillow. 

 
DISCUSSIONS 
 
The figures from 1 to 7 represent graphical data with 
respect to Gender with other parameters and figures 8 
to 14 represents graphical data for Age with other 
parameters. 
 
Gender and pain 
75 respondents, or 59% of the female subjects did not 
experience pain while for males, the figure was 77 
respondents, or 55%. For females, back-pain was the 
most common with 27 subjects reporting the same. 
For males, neck pain was most frequently reported, 
with 21 persons claiming they suffered from the 
same.The second most common pain for females was 
neck pain, while for males, it was back pain. The 
given data is graphically represented in (Fig.1a). To 
summarize back and neck pain were the most 
common types of pain experienced by the subjects, 
irrespective of gender. 
 
Gender and material of pillow 
Cotton was the most preferred pillow material 
irrespective of gender with 85 female respondents, or 

65% of the females surveyed, and 88 males 
respondents, or 63% of the males surveyed, choosing 
the same. The second most common material was 
memory foam, and polyester pillows were third in 
order of preference.The given data is graphically 
represented in (Fig. 1b). 
 
Gender and pillow shape 
116 females and 123 males chose a rectangular 
shaped pillow as their preferred choice. This accounts 
for 89% of the total subjects. So, to conclude, it can 
be said that the majority of respondents prefer to 
sleep on a rectangular shaped pillow for comfortable 
sleep.The given data is graphically represented in 
(Fig.1c). 
 
Gender and hardness of pillow 
Out of 130 female subjects, 106, or 81%, preferred a 
soft to moderately soft pillow. Out of 140 males, 119, 
or 85% preferred a soft to moderately soft pillow. 
So, it can be concluded that irrespective of gender, a 
majority of the subjects preferred to sleep on 
moderately soft pillows. Roughly, only 10% of the 
subjects preferred hard pillows for sleeping. The 
given data is graphically represented in (Fig 1d). 
 
Gender and sleeping posture 
For these two parameters, there was a difference 
observed with respect to the posture and the 
gender.For females, foetus-curled up position was 
most preferred with 43 subjects, or 33% choosing it. 
The second most common position for females was 
yearner, with 34, or 28% of subjects choosing it. For 
males, soldier- lying on the back position, was most 
common with 38 subjects, or 28% opting for it. The 
other 4 postures, freefall, yearner, foetus and log, 
were almost equally distributed among the males. The 
given data is graphically represented in (Fig 1e). 
 
Gender and Sleep Duration 
For both genders, the most preferred duration of sleep 
fell in the range of 6-7 hours. 62 females out of 130, 
or 48% and 76 males out of 140, or 54%, of the total 
respondents, chose this sleep duration. 46 females, or 
35% and 40 males, or 29%, of the total respondents, 
said that their sleep duration ranged from 7-8 hours of 
sleep per night. The given data is graphically 
represented in (Fig 1f). To conclude, it can be said 
that the majority of the respondents slept for a 
duration of 6-8 hours at night, irrespective of gender. 
 
Gender vs satisfaction with current pillow 
With respect to the satisfaction of the respondents 
with their current pillow, 80 out of 130 females 
(62%) are satisfied with their current pillow, while 
the remaining 50 females want some change to their 
existing pillow shape.For males, 83 out of 140 
respondents (60%) are satisfied with their current 
pillow while the remaining 40% want some 
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modification to their pillow design.The given data is 
graphically represented in (Fig 1g).  
 
The ages of the subjects varied from below 20 years 
and below to 70 years and above. For the sake of 
convenience, the subjects were divided into blocks 
based on their age. 
 
Age and material of pillow 
For the age group 20 to 29, cotton was the most 
preferred pillow material. Similar is the case for other 
age groups as well. Foam was the second most 
preferred material and was preferred by people 
between the ages of 20 and 50. Polyester was the 
third choice for the subjects. 
So, to conclude, cotton was the most preferred 
material especially for people between 15 to 40 years 
of age, followed by memory foam and polyester. A 
very small percentage of subjects (<10%) used latex 
and air pillows. The given data is graphically 
represented in (Fig 2a). A very small percentage of 
subjects (<10%) used latex and air pillows. 
 
Age and hardness of pillow 
For the age group 20 to 29 years, around 84% of the 
subjects preferred a moderately soft pillow. For the 
age group 30 to 39, 80% of the subjects preferred a 
moderately soft pillow. This trend was also reflected 
in older age groups. So, to conclude, irrespective of 
age, a moderately soft pillow was the choice for a 
large majority of the subjects. The given data is 
graphically represented in (Fig 2b).  
 
Age and sleeping posture 
There are significant differences when it comes to the 
age of the subject and sleeping posture adopted. For 
the age group 20 to 29 years, foetus position was the 
most preferred position (around 35%), while freefall, 
yearner and soldier were equally preferred (each 
around 20%). 
 
For people between 30 to 39, foetus and soldier were 
almost equally preferred (around 25%) followed by 
log posture.For people aged 40 and above, soldier and 
log positions were more preferred compared to foetus 
and freefall positions. The given data is graphically 
represented in (Fig 2c). 
 
Age and duration of sleep 
98 out of 115 respondents, (or 85%) in the age group 
20-29 years recorded that their duration of sleep was 
6-8 hours per night. 40 out of 50 respondents, or 80% 
of people in the age group 30-39 also reported the 
same. A similar pattern was observed in older age 
groups as well. 
 
In total 224 respondents, across all age groups, 
reported a sleep duration between 6-8 hours per night. 
Only 31 people, or 11% of the respondents said that 

they got less than 6 hours of sleep per night.The 
given data is graphically represented in (Fig 2d). 
 
Age and pain 
For the group 20 to 29 years, back and neck pain was 
equally prevalent, 15 subjects each suffered from 
back and neck pain. For ages between 30 and 39, 
back pain was more compared to neck pain. However 
for ages between 40 and 60, neck pain was more 
common. A small percentage of subjects (around 8%) 
suffered from pain in the shoulder, wrists and legs. 
The given data is graphically represented in (Fig 2e). 
 
Age and shape of pillow 
Across all the groups, the rectangle shaped pillow 
was the most popular choice. The given data is 
graphically represented in (Fig 2f). 
 
Age vs satisfaction with current pillow 
Two thirds of the 18 respondents below the age of 20 
are satisfied with their current pillow, while the 
remaining 6 respondents want some modification to 
their pillow.  
75 out of 115 respondents in the age group 20-29 are 
satisfied with their pillow while the remaining 40 
want some kind of change to their current pillow 
design. 
A similar trend was seen in older age groups as well. 
In total, 163 respondents (60%) are satisfied with 
their current pillow design while the remaining 40% 
want some sort of change in the design of their 
existing pillow. The given data is graphically 
represented in (Fig 2g) 
 
CONCLUSION 
 
The major findings of the survey were concluded as 
follows: 
Majority of the population surveyed suffered from 
neck and back pain. The most prevalent type of 
pillow preferred by the respondents is a moderately 
soft, rectangular shaped pillow made of cotton. There 
was no distinct relation between the ages of the 
respondents and their preferred sleeping posture. 
However, it was seen that females preferred fetus- 
curled up position while males were most 
comfortable in the soldier- lying on the back, 
position. The most common modification suggested 
by the respondents was a fluffier pillow with 
improved neck support. 
 
LIMITATIONS 
 
Some responses from the sample population were 
affected by biased feedback which would have 
affected the results, for example the snoring patterns 
in individuals. Repetition in the description of pain by 
the respondents was also not ideal as multiple 
responses were see in many cases, which resulted in 
difficulty during the process of analysis. 
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