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Abstract 

Neck circumference is associated with various diseases. 

Obesity is nowadays becoming a serious health problem 

especially in the developed and developing countries. 

Overweight and obesity mainly include abnormal or 

excessive fat accumulation that may impair health. Neck 

circumference is a simple and time saving screening 

measure that can be used to identify overweight's. 

Keywords: Overweight, Obesity, Adiposity, Pulmonary 

Introduction 

Obesity is the most vulnerable and annoying health issue 

nowadays leading to major health issues. Adult obesity 

has become a major risk factor leading to many dreadful 

diseases. But it is a lifestyle disease which is preventable 

if treated in a disciplined manner. 

The outbreak of obesity presents a major dispute 

between the health and disease all over the world 

throughout their life, influenced by growth in economy, 

urbanization, sedentary lifestyle, and transition of 

nutritional status from healthy homemade foods to junk 

and processed foods with high calorie diets. As per 

WHO (World Health Organisation) body mass index ≥ 

25 is considered as overweight and ≥ 30 as obese. BMI 

is considered as a simplest index of obesity. Imbalance 

between the calories overwhelmed and disbursed is the 

basic cause of becoming obese. Neck circumference has 

become apparently an easy, original, and discrete 

measuring index of upper part of the body. It is used to 

differentiate the pattern of obesity among the people. 

Many studies have shown NC as a rational for 

measuring the abnormal metabolic activity as its 

correlation is well with the body measures like body 

mass index, waist circumference and waist hip ratio. The 

cut-off values changes based on the difference in gender, 

age and ethnicity. 

Pulmonary function tests are used as a prime tool in 

investigating and monitoring the patients with 

respiratory pathology. The patency of large and small 

airways, arrangement of the pulmonary parenchyma and 

the size and integrity of the pulmonary capillary bed can 

be found with the help of the pulmonary function tests. 

Even though they are not considered as the diagnostic 
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procedure they provide a lead for the diagnosis in 

various respiratory diseases. Based on the test results we 

get a clue for the type of respiratory disease to be 

treated.  

Materials and Methods 

In Department of Medicine conducted a cross sectional 

study with 250 subjects of age group 20-60 including 

both male and female. We ensured that all of them who 

took part in the study were healthy subjects without any 

known health issues. A detailed history was taken to rule 

out any family history or past history of medications for 

chronic respiratory illness. History of alcoholism and 

smoking was taken. 

The anthropometric measurements like Height, weight, 

NC of subjects was taken. The height was calculated by 

standing erect in a stadiometer. The weight was 

calculated using a digital weighing scale. Neck 

circumference was calibrated by asking the subject to 

stand straight without any bending at the level of the 

thyroid cartilage. Used Koko spirometry to assess the 

pulmonary function of the individual. Calibration of the 

apparatus was done with a 3 lpiston before starting the 

test. Making the Subject to sit straight in a relaxed 

position and then to take deep breath and then asked to 

blow into the mouthpiece of the spirometer without any 

break for 6 seconds and then take a deep inspiration till 

the curve was obtained. 

Results 

Neck circumference correlates negatively well with all 

the values with the p-value <0.05. (table 2) From the 

correlation coefficient (r value= 0.1-0.3) value it is seen 

that there is a good negative correlation i.e. as the neck 

circumference increases there is a decline in the PFT 

values which means that in this study obese subjects 

with neck circumference more than 32cm (female) and 

35cm(men) has compromised lung function. 

Table 1: Clinical aspects of class III obese non-OSAS 

and OSAS patients  with Spiro metric values. 

 

*P value < 0.004.  

Neck circumference and the Spiro metric values are 

compared in this table. It shows that FVC values are 

more significant compared to other two values. 

Table 2: Correlation between the Neck  circumference 

and the Spiro metric values 

Correlations 

 FEV1 

(Litres) 

FVC 

(Litres) 

FEV1/FVC 

Pearson correlation 
NC 

(cm) 

Correlation Coefficient[R] -.083 -.129* -.030 

Sig. (2-tailed)[P-VALUE] .0150 .026 .051 

N 
299 

 
299 299 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

NC and the Spiro metric values are correlated well in 

this table.  

 

Figure 1: Scatter plot of Neck circumference with Spiro 

metric values 
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This picture shows the negative correlation between NC 

and all the FEV1, FVC, FEV1/FVC.  

Discussion  

This cross-sectional study was done to evaluate the 

better indicator of obesity and how effectively it 

correlates with the PFT values of the obese individual. A 

total of 300 subjects were taken into this study (140 were 

female and 160 were male). The age group varied from 

20-40 years whereas the major group falls under the age 

group of 20-25years (students). 

Anthropometric measures like height, weight, Neck 

circumference, Bp, HR were measured. 

Bernard et al study found that neck circumference is 

positively associated with traditional anthropometric 

measures of obesity and also related well with 

cardiovascular risk.  

To assess overweight and obesity the Neck 

circumference is used as an alternate screening tool as it 

is authentic, effortless, rapid and admissible. This study 

was done in Iranian population to study the correlation 

between neck circumference and visceral obesity. 

A similar study was done by Mendane saka indicating 

that there is great association between Neck 

circumference and BMI, WHR which lead to great 

changes in their health in both genders. 

Based on the Neck circumference the study subjects are 

classified as overweight and obese. The p value is found 

to be <0.05. The increase in Neck circumference shows 

statistical decrease in PFT values which shows that there 

is decline in the pulmonary function with rise in NC 

irrespective of gender. (Table 1). 

There is a significant negative linear correlation (which 

means that as the Neck circumference increases the PFT 

values decreases) between the neck circumference and 

the spirometric values with p value less than 0.05 and R 

is -0.083, -0.129 and -0.030.  Decline in the pulmonary 

function with the pulmonary function test values has 

been reflected in this table. (Table 2). 

Neck circumference had a significant negative 

correlation {i.e. one variable (Neck circumference) 

increases and the other variable (Spirometric variables) 

decreases} with the pulmonary function test values like 

FEV1, FVC, and FEV1/FVC. Negative linear correlation 

between all the variables is shown clearly in the scatter 

plot diagram as groups. The r-square value for the above 

graph is 0.1i.e. 0.1% of variability in neck circumference 

is explained by FVC, FEV1, FEV / FVC.  

Conclusion 

This study observed that Neck circumference i.e. 

(increase in the circumference of the neck) highly 

correlates with the reduction in the pulmonary function. 

i.e. a good negative correlation with the pulmonary 

function test values which is statistically significant. 

Finally, we concluded that NC could be a better 

indicator of obesity while analysing the pulmonary 

function. 
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