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INTRODUCTION

Excessive deposition of fat topographically on specific body 
segments is known as regional obesity. It may cause cardio-
vascular presentations.1  Neck obesity is considered an in-
dex of upper body obesity. It may cause different responses 
of blood pressure from those seen for abdominal obesity.2  
Incentive spirometry (IS) induces sustained maximal inspi-
rations (SMI). They produce changes in the cardiovascular 
features. Cardiopulmonary is a single functional unit that 

gives rise to two different body systems of cardiovascular 
and pulmonary.3,4

OBJECTIVE

The objective was to compare responses of systolic and di-
astolic blood pressure, heart rate and peripheral arterial satu-
ration of neck obese and abdominal obese individuals to 10 
breaths in 1minute using IS.
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ABSTRACT
Introduction: Deposition of fat over the upper trunk and neck is called neck obesity. It is a topographical central fat distribution. 
In this cross-sectional study, it is demonstrated that individuals with neck obesity are having a hyperresponsive cardiovascular 
system, to the incentive spirometry breathing exercise as compared to abdominal obese individuals. 
Objective: To check sustained maximal inspirations using incentive spirometry (IS) as a tool for cardiovascular (CVS) responses 
of the neck and abdominal obese individuals. 
Methods: Sample size and population: N=30 individuals (15 with neck obesity and 15 with abdominal obesity volunteered and 
gave written informed consent to participate. The setting was the Research Lab of AIPT, Amity University, Noida, UP. India. 
Inclusion Criteria: Age group: 18-30 years; BMI ≥25kg/cm2; Circumference of abdomen ≥ 88 cm in females and ≥ 102 cm in 
males; [abdominal obesity group]; Circumference of neck ≥ 35 cm in females and ≥ 41 cm in males. [neck obesity group]. Ex-
clusion Criteria: Any previous history of cardiovascular disease; Uncontrolled diabetes mellitus; Hb, <10mg/dl; Known asthma; 
known COPD; Smoking history.Intervention: Sustained maximal inspirations 10 per minute were carefully administered. Out-
come measures: heart rate, blood pressure responses.
Results: Significant changes in systolic blood pressure (SBP) & heart rate (HR) are seen between the neck and abdominal 
obese population (p<0.05) at 95% CI. Pre incentive spirometry Sustained Maximal Inspiration breaths, SBP of abdominal obese 
individuals (mean±SD-115.47±7.38) was higher than neck obese (mean±SD-108.73±8.54) at (p = 0.028*); whereas post-incen-
tive spirometry SBP was more in neck obese ((mean±SD-126.80±7.84 ) than in abdominal obese ((mean±SD-114.0±11.0) at (p 
= 0.001*). HR also increased significantly post incentive spirometer in neck obese (mean±SD-100.53±11.37) than in abdominal 
obese (mean±SD-92.80±1.16) at (p = 0.046*). 
Conclusion: IS based CVS responses are significantly different in the neck obese. It may be checked further using IS based 
SMI as a tool for other populations.
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PROPOSED RATIONALE AND IMPLICATIONS

The rationale is seen in Fig. 1. Changes in the neck can lead 
to changes in CVS responses to IS based SMI. Interconnect-
ing structures are carotid and aortic bodies via the autonomic 
nervous system. How fat deposition changes these features is 
to be found. Framingham heart study in their landmark find-
ings have reported upon the localization of fat deposition and 
related health risk.17

Figure 1: Effect of IS based SMI on CVS responses – concep-
tual rationale.

RESULT AND DISCUSSION

Institutional Ethical clearance and informed con-
sent: The study protocol was reviewed and cleared 
by the Institutional NTCC committee of Amity In-
stitute of Physiotherapy, Amity University Uttar 
Pradesh. NTCC/AIPT/MPT AY 2014-15-A1102713009.
Weekly review and internal and external presenta-
tions were done for the progress. Written informed 
consent was obtained from all participants.
N=30 Individual with obesity (15 necks obese and 15 ab-
dominal obese) was taken as per the inclusion and exclusion 
criteria. Both males and females participated in the study as 
seen in Table 1.

Their resting blood pressure, heart rate, and peripheral oxy-
gen saturation (SpO2) were recorded twice, and an average 
was taken, following which they were asked to breathe in 
and out of a flow-based incentive spirometer (IS) 10 breaths 
in a minute. During these patients were instructed to take 
inspirations and to raise the ball maximally, hold it for 5 sec-
onds and repeat it after a brief pause.  Incentive spirometry 
induces biofeedback & self-controlled sustained maximal 
inspirations (SMI). After IS the parameters were measured 
again immediately. 5, 6, 7

Table 1: Demographic data of participants in the two 
groups 
Group No. of Participants Mean age 

(Years)
M : F

1 (Neck Obesity) 15 22 12:3

2 (Abdominal 
Obesity)

15 23 7:8

Written informed consent was taken from all participants. 
Ethical approval for this research was granted by the institu-
tional NTCC committee of AIPT, AUUP. 

Figure 2: Pre and post-SBP of Neck Obese (Grp1) and Ab-
dominal Obese (Grp 2).

Systolic blood pressure is a marker of cardiac contractility, 
which usually is required to overcome the afterload. Signifi-
cant changes in this are interpreted as increased contractil-
ity of the myocardium. Increased systolic blood pressure is 
responsible for various adverse effects. In Fig 2 it is seen 
that there are a significant increase in SBP for neck obese 
(Grp-1) individuals in response to IS based 10 SMIs in 1 
minute. Neck circumference is reported to have higher odds 
of hypertension.18There are recent reports of cut-off points 
of NC for children for cardiometabolic risk.19A systematic 
review has also confirmed NC as a new measure for hyper-
tension. We have shown hyperresponsive SBP to IS based 
SMIs, it may be taken up in future studies how this measure 
affects clinical outcomes in different population like indi-
viduals with metabolic syndrome or survivors of an acute 
cardiac event. 8,9 Also, routine use of hypertensive response 
to IS based 10 SMI instead of resting BP, or in addition to it 
is a new paradigm of this research report.

 
Figure 3: Pre and post DBP of Neck Obese (Grp1) and Ab-
dominal Obese (Grp 2). 
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Diastolic blood pressure (DBP) usually does not change in 
response to respiratory interaction in asymptomatic indi-
viduals, therefore changes are not witnessed by us in DBP 
with SMI as seen in Fig-3. It is dependent upon the cardiac 
preload; it may vary in the clinical populations and may be 
checked by future studies carried out for the IS based SMI 
responses. 10,11

Figure 4: Pre and post DBP of Neck Obese (Grp1) and Ab-
dominal Obese (Grp 2). 

Heart rate is seen as changing significantly in the study as 
seen in Fig 4. This is important because increased heart rate 
is a response that may form the very basis of all adverse ef-
fects as well. It has obvious clinical implication for symp-
tomatology during activities of daily living, occupational or 
leisure time for different populations with regional obesity.12

The neck is the connecting body segment between the cra-
nium and trunk. It houses the cervical spine, brain stem, 
cervical plexus, carotid arteries, baroreceptors, carotid bod-
ies, trachea, oesophagus and thyroid gland. The distribution 
of fat varies among individuals with obesity irrespective of 
gender where there may be more deposition on the trunk or 
the neck in certain individuals leading to specific physiologi-
cal changes.2 Deposition of fat on the neck is an independ-
ent prognostic marker for cardiovascular diseases and may 
reflect in the general assessment of obese individuals.3,4 In 
clinical practices, the BMI is usually considered as an obe-
sity marker and abdominal obesity is also considered. Neck 
obesity is not considered generally.5 It can be easily checked 
by checking neck circumference. 13,14,15

Incentive spirometry involves the use of sustained maxi-
mal inspirations. These bellowing movements of the lungs 
and sustained maximal inspiration/ Valsalva manoeuvre are 
known to stimulate the nervous system.6 Cardiopulmonary 
system is one unit and changes in each usually reflect in the 
other.7 Thus incentive spirometry was used. It is commonly 
used in hospitals and clinics.

The cardiovascular responses were exaggerated among 
the individuals with neck obesity and it may have a sym-
pathetic wing activation response in the autonomic nervous 
system.1,8,9There are many reports which have demonstrated 

the different clinical implications of obesity and neck obesity 
has become a cause to fight for.,14,15.

It has been seen in the present study that cardiovascular re-
sponses are exaggerated to incentive spirometry induced sus-
tained maximal inspirations significantly among neck obese. 
This forms an important simple clinical test that may be used 
for the global neck obese population’ CVS.17

During the screening of COVID-19 cases after they have re-
covered and for checking the cardiac status this test (IS based 
CVS screening) is making a case as well.18, 19,20

CONCLUSION

Neck Obesity is an independent cardiovascular clinical 
marker that needs to be checked for preventive and treatment 
effects. Testing CVS responses to 10 sustained maximal 
breaths in a minute using incentive spirometry, can be used 
in initial and follow-up screening of susceptible populations.
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