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Abstract  

Background: Asthma control level is related to body composition. Somatotype is a body shape 
classification that is used to measure body composition indirectly using anthropometry. As far as we 
know, no studies are related to somatotype and asthma control levels. This study aims to describe 
the somatotype and the ratio of chest circumference to height and its relation to asthma control level. 

Methods: This research is an observational study at Surakarta in September-December 2022. The 
subjects were 51 asthma patients under control and met the criteria. Measurement of somatotype 
and the ratio of chest circumference to height was carried out by anthropometric methods. The 
Asthma Control Test (ACT) questionnaire assessed the asthma control level. The collected data were 
analyzed using SPSS 26 software with Fisher’s test and unpaired t-test. 

Results: out of 51 asthmatic patients, 43 (84,3%) had endomorphic and 8 (15,7%) ectomorphic. 
Fisher’s test showed no significant relationship between somatotype and asthma control level 
(P=0.56). Meanwhile, the mean ratio of chest circumference to height in controlled patients was 0.54, 
while those who were uncontrolled were 0.58. The results of the unpaired t-test showed that there 
was a significant difference between the ratio of chest circumference to height and asthma control 
level (P=0.03).   

Conclusion: There is no significant relationship between somatotype and asthma control level, but 
there is a significant relationship between the ratio of chest circumference to height and the asthma 
control level. 
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INTRODUCTION  
 

Globally, the prevalence and cases of asthma 

deaths have increased in the last 30 years from 1990 

to 2019. There were 262 million cases of asthma in 

2019 with a death rate of 461 million. Middle-income 

countries tend to have a low prevalence of asthma 

but a high number of asthma deaths. This is because 

medical care for asthma patients was generally 

poor.1 In Indonesia, the prevalence of asthma 

decreased by 2.1% in 2013–2018, but 57.5% of them 

suffered from uncontrolled asthma, which indicates a 

huge asthma burden.2  

In Surakarta itself, there has been an increase 

in the prevalence of asthma from 5.8–7.8% in 2019–

2020.3 Data on asthma control levels in Surakarta is 

limited, meanwhile, there has been a trend of 

increasing cases of asthma in Surakarta. So, it is 

important to know the asthma data especially the 

asthma control level to help reduce the burden of 

asthma in Surakarta.  

So far, asthma cannot be cured but can be 

controlled with appropriate and adequate treatment 

so that asthma symptoms can be reduced or lost. 

This can be assessed based on the level of asthma 

control.4 Asthma control level is influenced by several 

factors, such as obesity and lung function. Patients 

who are obese or overweight tend to have 

uncontrolled asthma.5  

However, it turns out that uncontrolled asthma 

can also occur in asthma patients with a normal 

or underweight Body Mass Index (BMI).6 This is 

because the BMI cannot describe the distribution of 

fat-free mass and fat mass in the body. Lung function 

is related to body size (anthropometric), physical 

condition, and physical fitness which are affected by 

body composition.7,8 A cohort study in Germany 

stated that body composition is more related to the 

level of asthma control than BMI. Uncontrolled 
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asthma patients tend to have low muscle mass and 

high-fat mass.9 

Somatotype is a classification of body shape 

based on the relative growth of one of the embryonic 

layers, which can describe body composition 

indirectly by anthropometric measurements and 

observing physical characteristics.10–12 Research by 

Cherkashina et al in Kukes et al shows that asthma 

tends to occur in women with thin, non-muscular, and 

non-fatty bodies, while in men with little body fat and 

moderate muscle.13 However, until now there has 

been no research that examines the relationship 

between somatotype and the level of asthma control. 

Chest circumference is an anthropometric 

measurement dimension but is not included in the 

measurement to determine somatotype. Chest 

circumference is related to the Asthma Control Test 

(ACT) score, which can be used as a predictor of 

clinical control of asthma.14 This study aims to 

determine the description of the somatotype and the 

ratio of chest circumference to height in asthma 

patients and its relationship with the asthma control 

level. 

 

METHODS  
 

The type of research used is an analytical 

observation method with a cross-sectional design. 

The subject population in this study were asthma 

patients who came for routine control at the Surakarta 

pulmonary clinic in September-December 2022. 

The samples were selected by a purposive 

sampling technique based on certain criteria.15 The 

inclusion criteria for this study were asthma patients 

≥18 years with duration of being diagnosed with 

asthma and who received asthma medication for at 

least 3 months, whose degrees of severity ranged 

from intermittent to persistent, whose levels of 

asthma control ranged from controlled to 

uncontrolled, patients were in stable condition and 

filled out informed consent.  

Meanwhile, the exclusion criteria of this study 

were asthmatic patients with chronic obstructive 

pulmonary disease (COPD), pneumonia, 

tuberculosis, bronchiectasis, pulmonary embolism, 

lung cancer, diabetes mellitus, heart failure, kidney 

failure, and other cancers, pregnant, smoking, and 

not willing to fill out informed consent. 

Somatotype is defined as a classification of 

body shape by measuring height and weight using a 

stature meter with a vertex as the landmark and 

automatic body scales. Then, the biceps muscle 

circumference by positioning the flexed forearm to 

form a 900 angle to the upper arm and lateral calf 

muscle circumference at the widest part using a 

measuring tape (Medline).16  

Next, measure the skinfold using a skinfold 

caliper. Skinfold measurements included triceps 

skinfolds on the posterior midline between the 

acromion and radius, subscapular skinfolds by 

making a 2 cm line towards 450 at the inferior angle 

of the scapula, supraspinal skinfolds at the 

intersection of the crista iliac line and supra iliac 

anterior superior, and medial calf skinfold, which has 

the maximum width. Then, the diameter of the elbow 

bone by positioning the right hand forward and the 

forearm flexed at 900, and the diameter of the knee 

with the patient in a sitting position and the knee joint 

flexed at 900 using a sliding caliper.16  

The calculation was carried out three times, 

and the average was calculated and then entered into 

the Heath-Carter rating form and plotted on 

stomatopods to determine the type of somatotypes. 

Ectomorphy is defined as dominant ectomorphy, 

while endomorphy and mesomorphy are lower by 

one-half unit. Mesomorphy is defined as dominant 

mesomorphy, while endomorphy and ectomorphy are 

lower by one-half unit. Endomorphy is defined as 

dominant endomorphy, while ectomorphy and 

mesomorphy are lower by one-half unit.17 

Meanwhile, chest circumference is defined as 

an anthropometric measurement (not included in 

the somatotype) measured at the mesosternal level 

and perpendicular to the long axis of the thorax using 

a Medline. Each was measured three times, and the 

average was calculated. The ratio of chest 

circumference to height was calculated by comparing 

the chest circumference with body height. Asthma 

control level was defined as an assessment of daily 

and nighttime symptoms of asthma and the impact on 
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daily activities using the Asthma Control Test (ACT) 

questionnaire. The level of asthma control in this 

study was categorized into 2, namely uncontrolled 

asthma and controlled asthma, with the cut-off 

point of the Asthma Control Test (ACT) 

questionnaire being <20 as uncontrolled asthma.9,18 

The measurement data were then described 

and analyzed using SPSS 26 software with a Fisher’s 

test and an unpaired t-test. This research has 

received permission from the dr. Moewardi General 

Hospital Health Research Ethics Commission 

(1.152/IX/HREC/2022). 

 

RESULTS 
 
Based on a study of 51 asthmatic patients who 

met the inclusion and exclusion criteria, 32 patients 

(62.7%) were female and 19 patients (37.3%) were 

male. This shows that there are more female asthma 

patients than male.  

 
Table 1. Characteristics of Asthma Patients 

Characteristics n % 

Gender   

Female 32 62.7 

Male 19 37.3 

Age (years old),  
Mean±SD, Median (Min-Max) 

42.84±12.95 43 (19-68) 

18–40 19 37.3 

41–63 27 52.9 

≥64 5 9.8 

Duration (months), 
Mean±SD, Median (Min-Max) 

212.78±226.78  96 (3-732) 

<12 6 11.8 

12–120 23 45.1 

132–360 8 15.6 

>360 14 27.5 

Somatotype   

Endomorphic 43 84.3 

Ectomorphic 8 15.7 

Asthma Control Level   

Uncontrolled 40 78.4 

Controlled 11 21.6 

 
In this study, the minimum age of the patients 

was 19 years and the maximum was 68 years with a 

mean age of 42±12.95 years. The most common age 

range of asthma patients is 41–63 years (52.9%), 

while the least is more than 64 years, (9.8%). Based 

on the duration of asthma, most asthma patients have 

suffered for 12–120 months (45.1%) and at least 

have suffered from asthma for less than 12 months 

(11.8%). The minimum duration of asthma suffered 

was 3 months, while the longest was 732 months, 

with an average of 96 months of asthma (Table 1). 

Based on the analysis using the somatotype 

software, it was found that 43 patients (84.3%) 

had endomorphic and as many as 8 patients (15.7%) 

had ectomorphic. So, it can be said that asthmatic 

patients in this study tended to have endomorphic 

body types. Table 1 shows that 40 patients (78.4%) 

had uncontrolled asthma, while 11 patients (21.6%) 

had controlled asthma. Based on these data, it can 

be said that more patients whose asthma is not 

controlled than patients whose asthma is controlled. 

 
Table 2. Relationship between Somatotype and Asthma Control 

Level (n=51) 

Somatotype 
Asthma Control Level  

P 
Controlled Uncontrolled 

Endomorphic 9 (20.9%) 34 (79.1%) 
0.56 

Ectomorphic 2 (25%) 6 (75%) 

 
Table 2 in this study shows that Fisher's test 

results between somatotype and asthma control 

levels were not significant with a significance value of 

0.56. The test showed that of the 43 endomorphic 

patients, 34 of them had uncontrolled asthma, and of 

the 8 asthmatic patients with ectomorphic bodies, 6 

of them had uncontrolled asthma (75%), and the 

other 2 patients had controlled asthma (25%). Based 

on this, it can be said that the asthma patients in this 

study tended to have endomorphic and uncontrolled 

asthma, although not significantly. 

 
Table 3. Relationship between The Ratio of Chest 

Circumference to Height, Chest Circumference, and 
Body Mass Index with Asthma Control Level 

Characteristics 
Asthma Control Level  

P 
Controlled Uncontrolled 

The ratio of Chest  
Circumference to Height 

0.54±0.06 0.58±0.05 0.03 

Chest Circumference 88.49±8.74 92.51±7.11 0.12 

Body Mass Index 23.28±5.02 25.30±4.94 0.24 

 
Table 3 shows data from unpaired t-test 

analysis between the ratio of chest circumference to 

height, chest circumference, and BMI with the level of 

asthma control. Based on these data, there was no 

significant relationship between chest circumference 

and BMI with the level of asthma control (P=0.12 and 

P=0.24). However, significant results were found 
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between the ratio of chest circumference to height 

and the level of asthma control (P=0.03). This shows 

that there is a significant relationship between the 

ratio of chest circumference to height and the level of 

asthma control, where asthma patients with a smaller 

chest circumference ratio (0.54±0.06) tend to have 

controlled asthma. 

 

DISCUSSION  
 

Heath-Carter divides somatotypes into 13 

categories. However, this study found 7 categories of 

body types.17 There are 32 people (62.7%) with 

mesomorph-endomorphic, 8 people (15.7%) with 

ectomorph-endomorphic, and 5 people (9.8%) with 

ectomorphic, endomorphic, and mesomorph-

ectomorphic, each as many as 1 person (2%). Based 

on this, it can be said that the body type of asthma 

patients in this study tended to be endomorphic and 

ectomorphic. 

Based on gender, there were 8 men with 

mesomorph-endomorphic (42.1%), 5 ectomorphic 

(26.3%), ectomorph-endomorphy and mesomorph-

ectomorphy each as many as 2 people (10.5%), 

central and endomorphic each as many as 1 people 

(5.3%), and there are no men with endomorph-

mesomorphic. It can be said that the male asthma 

patients in this study tended to have endomorphic 

(11 patients) and ectomorphic (8 patients). 

Meanwhile, there were 24 women with mesomorph-

endomorphic (75%), ectomorph-endomorphic as 

many as 6 people (18.8%), endomorphic and 

endomorph-mesomorphic each as many as 1 person 

(3.1%), and no women with central and ectomorphic 

type. Based on this, it can be said that asthmatic 

women patients in this study tend to have 

endomorphic body types.  

It is supported by research by Shimrah in India 

which also states that both men and women aged 

18–73 years tend to have an endomorphic 

(mesomorph-endomorphic). Endomorphic and 

mesomorphic increase with age until 55 and then 

decrease thereafter. Meanwhile, the ectomorphic will 

decrease until the age of 55 and increase at an older 

age. This is related to the aging process which is 

characterized by changes in size, proportion, body 

composition, decreased growth, and muscle mass.19 

Muscle mass decreases per decade after the age of 

30 years by approximately 3–8% and the rate of 

decline decreases even more after the age of 60 

years.20 

Higher stature and more fat-free mass in men 

cause a tendency to have an ectomorphic. 

Meanwhile, women with mesomorphic are probably 

caused by women’s tendency to multitask on 

household chores.19 In addition, research on 

university students in India who live in urban areas 

also shows that both women and men tend to have 

mesomorph-endomorphic, even though women tend 

to be more endomorphic than men.21 This study was 

also supported by research by Rahmawati et al in 

Rahmawati and Hastuti which stated that people who 

live in cities with high incomes tend to have an 

endomorphic body, while people who live in rural or 

fishing villages with low incomes tend to be 

ectomorphic (32 patients).22 

The results of this study are different from the 

results of several other studies, which state that male 

adolescents tend to be mesomorphic, where these 

components will increase until a certain age and then 

decrease. Research on adolescents in Chile for 20 

years shows a change from balanced mesomorphic 

and ectomorph-mesomorphic to mesomorph-

endomorphic (both components are balanced or no 

more than one and a half units).23  

For 20 years, research in Yogyakarta has 

shown that there is a change in body shape from the 

ideal type to endomorph-mesomorphic in men, but it 

tends to decrease with increasing age.22 This is due 

to the influence of the hormone testosterone, which 

causes an increase in the rate of anabolic metabolism 

by 10–15% thereby increasing skeletal muscle mass. 

Research in Bulgaria on men aged 30–50 years also 

showed mesomorphic as the main component 

and endomorphic dominates in the second place. 

The component of endomorphic in males hardly 

changes after the age of 30 years, 

while ectomorphic itself decreases at the age of 30–

50 years because it is related to a person's height and 
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weight. Mesomorphic itself tends to develop until the 

late 50s.24 

Based on the explanations from the several 

studies above, the authors agree that girls tend to 

have endomorphic bodies, while boys tend to 

be mesomorphic as teenagers. It will increase with 

age and decrease thereafter. The component 

of ectomorphic diminishes during adolescence but 

increases as you get older. This is in line with 

research on adolescents for 20 years in Yogyakarta, 

which showed a tendency for endomorphic and 

mesomorphic, while ectomorphic decreased during 

adolescence.22  

Male body shape is more varied than female. 

It can be said that the results of this study tend to be 

linear with research conducted in India, where, when 

compared to countries in Asia, men in India and this 

study tend to be more ectomorphic and 

less mesomorphic than Japan, China, and Papua 

New Guinea.25 This shows that somatotype is 

influenced by ethnicity, physical activity, diet, and 

one's economic condition. 

In this study, there was no significant 

relationship between somatotype and asthma 

control level (P=0,56). This has clinical implications 

that asthmatic patients, both those 

with endomorphic and ectomorphic bodies, have low 

lung function. Improvements in lung function can 

reduce asthma symptoms and improve a person's 

level of asthma control as measured by the ACT.26 

This is supported by Efzah's research (2016) 

regarding the relationship between ACT and 

spirometry, which states that an increase in ACT 

value will be followed by an increase in predicted 1% 

Forced Expiratory Volume (FEV).18  

The existence of mechanical respiratory 

disorders in asthmatic patients with endomorphic 

bodies results in limited movement of the diaphragm 

muscles so that the chest cavity does not expand 

completely due to the distribution of a lot of fat in the 

abdominal area. As a result, lung compliance is not 

perfect and results in limited air intake and 

exhalation, which results in asthma symptoms.27 

Meanwhile, the asthmatic patients 

with ectomorphic body types who should have good 

levels of asthma control, apparently in this study, also 

had poor asthma control. This is possible because 

the respiratory muscles of asthma patients are rarely 

used, so the respiratory muscle strength becomes 

weak and the chest does not expand optimally.28  

This was seen in asthma patients who in this 

study tended to have a sedentary lifestyle, where 

60.8% of patients had low physical activity and 77.4% 

of them had uncontrolled asthma. This is supported 

by Cay et al who stated that there is no difference in 

lung function between the somatotypes of healthy 

people who live sedentarily because a person's need 

for air ventilation is directly proportional to his lung 

capacity. People who live sedentarily tend to have 

weak diaphragm muscle strength due to low physical 

activity, so the lung capacity tends to be lower, and 

there is no significant difference between 

the somatotypes.29  

In addition, a study by Katiyar et al also stated 

that a person with an ectomorphic tend to have a 

narrow chest and body surface area and a low Forced 

Vital Capacity (FVC) value.30 Other studies suggest 

that lean mass in men is not significantly related to 

FEV1 and FVC in asthmatic patients.31 This is in line 

with this study, where all ectomorphic were male and 

75% of them had uncontrolled asthma. 

Cay et al said that compared to somatotype, 

chest circumference tends to have more influence, 

although it’s lower in people who live sedentarily than 

athletes.29 Research related to anthropometric 

variables on lung parameters in normal people in 

Nigeria shows that a wide chest circumference will 

increase the volume of the chest cavity so that the 

lung capacity and volume of incoming air will 

increase, and eventually, there will be an increase in 

FVC and FEV1.32  

However, in this study, there was no significant 

relationship between chest circumference in asthma 

patients and their level of asthma control (P=0.12). 

This is due to airway or systemic inflammation in 

asthmatic patients, which causes ventilation defects 

so that even though the volume of the thorax and 

lungs increases, there is no increase in air volume 

because the diameter of the airways of asthmatic 

patients has narrowed.33 
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Therefore, one of the mechanisms of asthma 

treatment is to loosen the narrowed airway so that the 

volume of incoming air can increase and asthma 

symptoms can be reduced. However, if the asthma 

patient's inhaler is not used correctly, it can cause the 

absorption and distribution of the drug to be low so 

that the drug's effect decreases and consequently 

asthma symptoms become uncontrolled.26,34  

This is supported by several studies that state 

that asthma control is also influenced by inhaler use 

techniques, medication adherence, which is affected 

by age, Gastroesophageal Reflux Disease (GERD) 

which has symptoms resembling respiratory 

symptoms, rhinitis/sinusitis, obesity, and physical 

activity, which affects lung function, age, gender, and 

others.26–28,33,34 

However, a significant relationship was found 

between the ratio of chest circumference and height 

of asthmatic patients to the level of asthma control 

(ACT score) with a value of P=0.03 in this study. 

Based on the researcher's knowledge, no similar 

research has been conducted. In this study, 11 

controlled asthma patients had a lower ratio of chest 

circumference to height (0.54±0.06) when compared 

to patients who were not controlled (0.58±0.05) 

although the difference was not too great. This is 

because a person's height is related to lung function, 

where the taller a person is, the higher the lung 

function value will be.35  

In this study, height was inversely related to the 

value of the chest circumference ratio. Based on this, 

the lower the ratio of chest circumference to height, 

the higher the pulmonary function value. There are 

also other studies regarding the relationship between 

the ratio of 1/3 of the upper and lower chest 

circumference in asthmatic patients with an ACT 

score, which shows a significant value.14 This shows 

that measuring the ratio of chest circumference to 

height can also be a good indicator showing the 

physiological and clinical condition of asthma 

patients. 

In this study, there was no significant 

relationship between BMI and asthma control 

(P=0.24). This result is supported by a study stating 

that there was no difference in serum adiponectin in 

obese and non-obese asthmatic patients, which 

implies that asthma can also occur in people with low 

adiponectin.36 This has led to the presence of several 

asthmatic patients with normal or underweight who 

also have uncontrolled asthma.  

According to Sood, Perseghin, and Weiss et 

al in Scott, the presence of intramyocellular fat, 

namely fat droplets in the skeletal muscle that are 

very active metabolically, is closely related to leptin 

and adiponectin so that even though the person has 

a normal BMI, they can still have frequent BMI. 

Complaints of asthma symptoms. This has been 

observed in asthmatic patients with neutrophilic 

airway inflammation.37 

 

LIMITATION  
 

To the best of the researcher's knowledge, this 

is the first study conducted on the relationship 

between somatotype and asthma control. Therefore, 

the researcher is well aware of the shortcomings of 

this study, such as the difficulty in finding reading 

references, and did not include other confounding 

factors related to the level of asthma control. 

Furthermore, it is necessary to carry out other studies 

related to somatotype and its relationship with other 

diseases, such as metabolic or cardiovascular 

diseases, to add to reading references. 

 

CONCLUSION  
 

Based on the results of the study, it can be 

concluded that asthmatic patients tend to 

have endomorphic and ectomorphic, whereas 

79.1% of patients with endomorphic have 

uncontrolled asthma. There was no significant 

relationship between somatotype and asthma 

control level. However, a significant relationship was 

found between the ratio of chest circumference to 

height and the level of asthma control. This suggests 

that a lower chest circumference to height ratio is 

associated with well-controlled asthma. It could be 

considered a predictor of clinical control of asthma. 
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