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The aim: to determine the level of pain sensitivity in people with different body weight using our own improved 
algometer.

Materials and methods. The study involved 227 healthy people (110 men and 117 women) aged 19 to 78 years. 
The Group I consisted of 101 people with a body mass index (BMI) from 18.5 to <25.0. The Group II included 
91 people with overweight and grade 1 obesity (BMI 25.0 to 35.0). The Group III included 36 patients with grade 
2 (35.0 to <40.0) and grade 3 obesity (>40.0). The level of pain sensitivity was measured using a special original 
device.

Results. People in the Group I did not feel pain when pressing on the needle with a force of 13.3±2.6 g, the 
Group II – with a force of 20.5±4.0 g, and participants from the Group III – 29.8±8.2 g. The feeling of moderate pain 
was observed at the level of 36.6±3.4 g in the Group I, at the level of 51.7±4.0 g and 59.0±8.9 g in the Groups II and 
III, respectively. The severe pain in the Group I was recorded at 64.1±5.7 g; in the Group II – at 89.8±6.7 g; and in 
the Group III – at 101.3±13.0 g.

Conclusions. With increasing body weight and obesity, the threshold of pain sensitivity increases, i.e., with in-
creasing obesity, people are more resistant to mechanical pain stimulation. Obese people are 1.5-2 times more re-
sistant to mild, moderate, and severe mechanical stimulation than people with normal body weight. Reduced pain 
sensation in obese people may be one of the reasons for the masked development of purulent inflammatory pro-
cesses of soft tissues, acute inflammatory, oncological, and destructive processes of internal organs.

The study was performed in accordance with the principles of the Declaration of Helsinki. The study protocol 
was approved by the Local Ethics Committee of the university. The informed consent was obtained from the patients.

The authors declare no conflict of interest.
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Рівень больової чутливості в людей із різною масою тіла: чи має це вплив на хірургічні втручання?
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Мета: визначення рівня больової чутливості в людей із різною масою тіла за допомогою власного вдосконаленого алгометра.
Матеріали та методи. У дослідженні взяло участь 227 здорових людей (110 чоловіків і 117 жінок) віком від 19 до 78 років. Група 
І становила 101 особу з індексом маси тіла (ІМТ) від 18,5 до <25,0. Група ІІ – 91 особу з надлишковою масою тіла та ожирінням 
1 ступеню (ІМТ від 25,0 до 35,0). До групи ІІІ увійшло 36 осіб 2 ступеню (від 35,0 до <40,0) та 3 ступеню ожиріння (>40,0). Вимірювання 
рівня больової чутливості проводили за допомогою спеціального оригінального приладу.
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It is known that the problem of pain treatment has 
always received a lot of attention not only from anesthe-
siologists but also from doctors and scientists of various 
fields. However, the level of pain sensitivity often de-
pends on many factors (anatomical and physiological, 
psychosomatic, hormonal, etc.). The question of pain 
sensitivity in patients with obesity is quite ambiguous. 
We noticed, and in 1997 we published some data, in 
which we indicated that in patients with increasing obe-
sity increases the threshold of pain sensitivity, i.e., they 
experience less pain compared to people with normal 
body weight [7].

The aim of our study was to conduct a study to iden-
tify the level of pain sensitivity in people with different 
body weights with the help of an improved algometer.

Materials and methods of the study
The study involved 227 healthy people (including 

110 men and 117 women) aged 19 to 78, who were ex-
plained the nature of the research and obtained in-
formed consent to participate in the study. The study was 
conducted in accordance with the «WMA Declaration 
of Helsinki – ethical principles for medical research in-
volving human subjects» (1964-2013) and was approved 
by the Committee on Bioethics of National Pirogov Me-
morial Medical University (Vinnytsya, Ukraine).

Body mass index (BMI) was determined by conven-
tional methods [2]. However, in order to facilitate the 
perception of the results, we divided all those who par-
ticipated in the study into three groups. The Group I 
included 101 people with normal body weight (BMI 
18.5 to <25). The Group II consisted of 91 subjects with 
overweight and obesity class 1 (BMI from 25.0 to 35.0). 
The Group III included 36 people with obesity class 
2 (BMI from 35 to <40) and obesity class 3 (BMI>40).

Measurements of pain sensitivity were performed us-
ing a special device of its design (algometer), the action 
of which was based on the principle of dosing pressure 
with a needle on the skin of the forearm and recording 
pressure (in grams) in patients. The first indicator was 
recorded when they did not feel pain. The second indi-
cator is when you feel a slight pain. The third indicator 
was recorded when the subjects thought they were expe-
riencing severe pain (Figures 1, 2).

The statistical methods of the study consisted of data 
processing, and calculation of indicators, which was car-
ried out using packages of applied computer programs 
of variation and statistical analysis for data of medical 
and biological examinations and was carried out by the 
spreadsheet processor «Office Excel 2013» (product 
number 00216-40000-00000- AA905) and the Software 
Package «Statistica 6», The Student’s criterion was taken 
into account (the indicator was considered reliable if it 
was equal to 95% or higher), standard deviation and 
Pearson correlation coefficient – r.

Результати. Люди групи І не відчували болю при натисканні на голку із силою 13,3±2,6 г., групи ІІ – із силою 20,5±4,0 г, а учасники 
з групи ІІІ – 29,8±8,2 г. Відчуття помірного болю спостерігалося на рівні 36,6±3,4 г у групі І, на рівні 51,7±4,0 г та 59,0±8,9 г у групах ІІ та 
ІІІ відповідно. Відчуття сильного болю у групі І було зафіксовано на рівні 64,1±5,7 г; у групі ІІ – на рівні 89,8±6,7 г; а у групі ІІІ – 
101,3±13,0 г.
Висновки. Зі збільшенням маси тіла та ступеня ожиріння підвищується поріг больової чутливості, тобто зі збільшенням ступеня 
ожиріння люди більш стійкі до механічного больового подразнення. Люди з ожирінням у 1,5–2 рази більш стійкі до легкого, 
середнього та сильного механічного подразнення, ніж люди з нормальною масою тіла. Зниження відчуття болю в людей з ожирінням 
може бути однією з причин замаскованого розвитку гнійно-запальних процесів м’яких тканин, гострих запальних, онкологічних 
і деструктивних процесів внутрішніх органів.
Дослідження виконано згідно з принципами Гельсінської декларації. Протокол дослідження ухвалено локальним етичним комітетом 
університету. На проведення досліджень отримано інформовану згоду пацієнтів. 
Автори заявляють про відсутність конфлікту інтересів.

Ключові слова: ожиріння, поріг больової чутливості, біль, знеболення, знеболення в післяопераційному періоді.

Fig. 1. Scheme of the device for measuring the degree of pain 
(algometer) of its design: 1 – scale, 2 – base-handle, 3 – ar-
row, 4 – needle, 5 – spring, 6 – hole for the needle (4) at the 
base of the device, 7 – the tip of the needle
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After pressing the needle on the skin and registering 
the deviation of the arrow on the scale, recorded the 
data, which were then statistically processed. For the cal-
culation, we took p=0.05 (95%), Student’s t-test = 2.

The study was performed in accordance with the 
principles of the Declaration of Helsinki. The study pro-
tocol was approved by the Local Ethics Committee of the 
university. The informed consent was obtained from the 
patients.

Results of the study and discussion
To understand how informative our results will be, 

first, we calculated the average pain sensations for all 
patients (227 people) who participated in the study. 
Therefore, the mean data when the patient did not feel 
pain was 18.8 g (SD=7.6). The mean data when the pa-
tient experienced mild pain was 46.1±15.7 g and the 
mean data when the patient experienced severe pain was 
recorded at 82.8±27.6 g. In other words, when pressed 
with a needle with a force of up to 18.8 g, the subjects did 
not feel pain, and with increasing force began to feel the 
appropriate level of pain of medium and severe levels.

At the same time, we calculated the data and saw how 
the feeling of pain changes according to the growth of 
BMI. We entered the obtained data in Table 1.

Thus, as seen from the table, people from the Group I 
(with normal body weight) did not feel pain when press-
ing the needle with a force of 13.3±2.6 g. While people 
of the Group II did not feel pain when pressing the nee-
dle with a  force of 20.5±4.0  g, and people of the 
Group III – 29.8±8.2 g. The sensation of moderate pain 
was observed at the level of 36.6±3.4 g in the Group I 
and at the level of 51.7±4.0 and 59.0±8.9 in the Groups II 
and III, respectively. Feelings of severe pain were as fol-
lows. In the Group I, they were recorded at 64.1±5.7 g. 
In the Group II – at the level of 89.8±6.7 g and in the 
Group III – at the level of 101.3±13.0 g.

If the correlation (Pearson correlation coefficient – r) 
between BMI in general and the deviation of the algo-
meter arrow was positive but was for the group without 
pain – 0.28, then for the group with mild pain it in-
creased to 0.32, and for the groups with severe pain – up 
to 0.38, which indicates a positive correlation dynamic.

Thus, with increasing body weight and with an increas-
ing degree of obesity, the threshold of pain sensiti vity 

 increases, i.e. with an increasing degree of obesity, people 
are more resistant to mechanical pain irritation. In other 
words, with increasing obesity, people experience less 
pain than people with normal body weight.

To date, there is no consensus among scientists on the 
level of pain sensitivity in people with different body 
weights. Some scientists say that obesity increases pain 
[1]. Others also suggest that obesity limits organ function 
and increases pain in the neck, back, hip, knee, and ankle 
joints than in the general population [8]. But here we can 
agree with the authors because obese patients signifi-
cantly increase the load on the joints due to weight gain.

Interestingly, other authors who evaluated the inten-
sity of postoperative pain in obesity and non-obese lung 
cancer reported that the incidence of pain in obese lung 
cancer patients was greater than in obese patients who 
underwent the same operation on the chest. In obese 
patients, severe pain persisted longer. Pain treatment is 
an important factor in postoperative care for lung cancer 
patients, especially with obesity [6].

However, other authors point out that pain sensitivity 
does not differ in obese and healthy people [4]. Some 
authors seek to systematize research on the relationship 
between pain and obesity [3] and identify the root caus-
es of such relationships. For example, E. Amy Janke et al. 

Table 1
Average pain sensations by groups
Groups Number of patients, n No pain, Mean ± CI (g) Mild (light) pain, Mean ± CI (g) Severe pain, Mean ± CI (g)
I 101 13.3±2.6 36.6±3.4 64.1±5.7
II 91 20.5±4.0 51.7±4.0 89.8±6.7
III 36 29.8±8.2 59.0±8.9 101.3±13.0

Fig. 2. A method of determining pain sensitivity in the 
 forearm



14 ISSN 2304-0041  Paediatric Surgery (Ukraine) No.1(86)/2025

Original articles. General surgery

Читайте нас на сайті: http://med-expert.com.ua

[5] point to a link between pain and overweight/obesity 
for a variety of reasons: mechanical, structural, metabo-
lic, behavioral changes, and most likely a combination of 
these factors. Other authors, after conducting their re-
search, conclude the following: «Individuals with severe 
obesity displayed hypoalgesia to noxious electrical sti-
muli together with difficulty in grading experimental 
noxious thermal and electrical stimuli in between pain 
threshold and tolerance. We argue that the latter may 
have a significant effect on pain treatment and conse-
quently needs to be taken into account when treating the 
patients with obesity for acute or chronic pain» [10]. 
Other authors directly confirm that obese participants 
are less sensitive to pain than non-obese individuals, but 
only in areas with excess subcutaneous fat [9].

Conclusions
As we can see, even today there is no consensus on the 

impact of obesity on the threshold of pain sensitivity and 
the degree of pain. In our opinion, one of the reasons is that 
the form of assessment of pain in humans is diverse and not 
systematic. But evaluating the data from the literature, con-
ducting our research, and taking into account our clinical 
experience, we came to the following conclusions:

1. With increasing body weight and with an increas-
ing degree of obesity increases the threshold of pain sen-
sitivity, i.e. with an increasing degree of obesity people 
are more resistant to mechanical pain irritation.

2. There is a pattern of greater resistance of obese 
 people to mild, moderate, and severe mechanical irrita-
tion on average 1.5–2 times more than people with nor-
mal body weight.

3. Reduced pain sensation in obese people can be one 
of the reasons for both the masked «hypoanalgesic» de-
velopment of purulent and inflammatory processes of 
soft tissues and acute inflammatory, oncological, and 
destructive processes of internal organs.

4. Increasing the threshold of pain sensitivity in 
 people with increasing obesity makes it possible to re-
consider approaches to postoperative analgesia because, 
in terms of kg of body weight, obese patients need fewer 
painkillers than patients with normal body weight.

The authors declare no conflict of interest.
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