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Incidence of back pain in people practicing amateur horse 
riding 

Abstract

Introduction. While riding a horse, proper seat requires the trunk positioning so that the rider's centre of gravity overlaps 

with the horse's centre of gravity. Seat errors can lead to repeated and cumulative spinal overloads. The aim of the study 

was to analyse the incidence of back pain in people who practice amateur horse riding.

Material and methods. The study involved 88 people aged 40‑45 years, associated in equestrian centers. The research tool 

was the author's questionnaire, Neck Disability Index (NDI) and Oswestry Distability Index (ODI). The collected research 

results were analysed with the use of Chi‑square test and Mann‑Whitney U test.

Results. Statistically signi icant relationships were found between the incidence of pain location and gender (p = 0.001), 

and also between between the gender and the opinion on the need to use physiotherapy in case of back problems 

(p = 0.049).

Conclusions. Women report pain in the lumbar and thoracic spine more frequently, while men report pain in the cervical 

section and entire spine. Women in a greater percentage than men believe that people who practice horse riding as an 

amateur should attend physiotherapy in case of pain.
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Streszczenie

Wstęp. W trakcie jazdy konnej prawidłowy dosiad wymaga takiego ustawienia tułowia, żeby środek ciężkości ciała jeźdźca 

pokrywał się ze środkiem ciężkości konia. błędy w dosiadzie mogą prowadzić do powtarzających się i kumulujących 

przeciążeń kręgosłupa. Celem pracy była analiza występowania dolegliwości bólowych kręgosłupa u osób uprawiających 

amatorsko jazdę konną.

Materiał i metody. Badaniami objęto 88 osób w przedziale wieku 40–45 lat, zrzeszonych w ośrodkach jeździeckich. 

Narzędzie badawcze stanowiła ankieta autorska oraz wskaźniki NDI (Neck Disability Index) i ODI (Oswestry Distability 

Index). Obliczenia wykonano przy użyciu testów chi‑kwadrat i U Manna–Whitney’a.

Wyniki. Stwierdzono statystycznie istotne zależności między miejscem występowania dolegliwości bólowych a płcią 

(p = 0,001), a także między płcią a opinią na temat potrzeby korzystania z izjoterapii w przypadku dolegliwości bólowych 

kręgosłupa (p = 0,049).

Wnioski. Kobiety częściej zgłaszają ból lędźwiowej i piersiowej części kręgosłupa, a mężczyźni – szyjnej części i całego 

kręgosłupa. Kobiety w większym odsetku niż mężczyźni uważają, że osoby uprawiające amatorsko jazdę konną powinny 

uczęszczać na izjoterapię w przypadku wystąpienia dolegliwości bólowych.

Słowa kluczowe:

jazda konna, kręgosłup, ból, izjoterapia
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Introduction
The specificity of horse riding involves two living creatures  
a human and an animal to interact with each other. The 
biomechanics of the horse's movement affects the rider's 
locomotor organ, while the rider, through his own weight, seat, 
position, and movement interactions, stimulates the animal's 
sensations, provoking its movement. In Europe, the most popular 
is the classic (English) riding style, in which the seat is based on 
the positioning of the pelvis in the saddle so that the sciatic bones 
point downwards and the spine is in a neutral position. Through 
the weight of the body and the pressure of the sciatic bones, the 
rider takes control of the speed of the horse's limbs and can give it 
commands regarding starting, pace rhythm, tact, stop, and 
direction of movement [1, 2]. 
The method of a seat depends on the horse's gait. In the walk, the 
rider has a full seat, which is characterized by the possibility of 
leading a straight line from the ear, through the shoulder joint, hip 
joint, to the ankle joint. Relaxed buttocks maintain contact with the 
saddle in its deepest place, and the points of support are the sciatic 
bones. The thighs and knees are medially oriented and the calf is in 
contact with the side of the animal. The foot is rested on the stirrup 
with the forefoot, the heel points downward [3]. The trot also 
allows a full seat, and the rider’s pelvis rhythmically cooperates 
with the horse’s movement. On the other hand, during the gallop, 
the rider may be in full seat and follow the horse's movements with 
his pelvis, or performs a halfseat involving lifting the pelvis over 
the saddle and flexing the lower limbs at the hip joints strongly. 
The determinants of a correct halfseat is a strongly bent knee, 
maintaining a constant calf position and an ankle springing 
downward [3].
While riding, the rider's body is in constant motion, and the 
symmetry of muscle contractions is important for the quality of the 
ride. The slightly higher temperature of the horse's body in relation 
to the human temperature affects the regulation of the muscular 
tension of the lower body, but it does not completely eliminate 
strong tonus. Incorrect seat may lead to back pain. During horse 
riding, the rider's body is subjected to multidirectional forces. 
Sagittal movements of the spine play the primary, shockabsorbing 
role. Conversely, the rider's movements in the transverse and 
frontal planes reflect undesirable sidetoside tilting and pivoting 
movements that disturb the balance between the rider and the 
horse [4–6]. 
Proper seat requires the trunk positioning so that the rider's centre 
of gravity overlaps with the horse's centre of gravity. The tilt of the 
trunk beyond the vertical line hinders balance, making it difficult 
to properly control the body weight while the horse is moving. The 
horse, on the other hand, has difficulty tipping the hind legs under 
its own center of gravity. The asymmetries of the rider's body pose 
similar difficulties for the horse. Maintaining a stable position 
allows for the interaction of various muscle groups, but also 
enables the analysis of stimuli coming from the visual, vestibular 
and proprioceptive systems. The positioning of the rider's head 
makes it easier to observe the correct seat. Nodding or protruding 
the head discloses midbody stiffness or an abnormal weight shift 
[7–9]. 
The shape of the spine affects the positioning of the pelvis and hip 
joints, and vice versa, any movement of the pelvis causes the 
position of the spine and hip joints to change. Increased lumbar 
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lordosis contributes to an increase in the anterior pelvic tilt, which 
causes a change in the angle between the thigh and the hip joint, 
as well as moving the sacrum under the ischial bones, preventing 
cushioning. In turn, increasing thoracic kyphosis influencing the 
posterior pelvic tilt. Flexible trunk muscle contraction and 
relaxation facilitates its stabilization and the sense of the horse's 
back rocking, while tensing the rider's body hinders the 
transmission of the movement impulse from the rump through the 
back to the occiput and back. Improper placing of the feet in the 
stirrups or too much pressure on the knees stiffens the trunk [10]. 
The above considerations suggest that seat errors can lead to 
repeated and cumulative spinal overloads. 
The aim of the study was to analyse the incidence of back pain in 
people who practice amateur horse riding. 

Material and methods
The study involved 88 people, including 44 women and 44 men 
aged 4045 years, practicing amateur horse riding in equestrian 
centres in the Podkarpackie Province. 
Table 1 presents comparision of the basic somatic characteristics 
in examined women and men. 

Research tools:
• a questionnaire containing questions about issues related to 
equestrian training, pain characteristics, and treatment and 
therapeutic procedures;
• disability index in cervical spine pain NDI, Neck Disability 
Index [11];
• disability index in lumbar spine pain ODI, Oswestry 
Distability Index [12].
In the case of the NDI and ODI indices, the responses were 
included on a 6point scale (from 0 to 5 points for every an‐
swer). The scores for each of the functional fitness catego‐
ries were scaled negative (i.e., lower values indicated better 
functional performance). The aggregate score describing 
the degree of disability was estimated on a percentage scale 
from 0 to 100%. In order to classify the degree of disabili‐
ty of the respondents, the following criteria were adopted: 
0–20% minimal disability; 21–40% moderate disability; 
41–60% severe disability; 61–80% crippled, 81–100% bed 
bound [11–12].
Calculations were conducted using the program STATISTICA 

Table 1. Comparison of select bodily characteristics in the study subjects

Body mass [kg], Mean  ± SD

Body height [cm], Mean ± SD

BMI, Mean ± SD

Body build, n (%):

Underweight

Normal weight 

Overweight

Variable

62.76 ± 10.78

168.25 ± 7.09

22.08 ± 2.77

2 (5.0)

36 (82.0)

6 (14.0)

78.05 ± 8.45

179.09 ± 5.75

24.28 ± 1.87

0 (0.0)

24 (55.0)

20 (45.0)

Z = −5.91; p < 0.001*

Z = −6.09; p < 0.001*

Z = −4.26; p < 0.001*

χ²(2) = 11.94; 

p = 0.003*

Women Men Statistics

doi.org/10.56984/8ZG1A68mY
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Stat Soft, version 13.1. Consistency of pertinent variables with 
reference values in normal distribution was verified by means 
of the ShapiroWilk test. The collected research results were 
analysed with the use of Chisquare test and MannWhitney 
U test. Significance level was set at 0.05. 

Results
The data in Table 2 show statistically significant dependences 
between gender and the preferred place (p < 0.001) and form 
of training (p = 0.019). Women preferred training in a riding 
hall and more often chose a calm (walking) form. 

Statistically significant relationships were found between 
the incidence of pain location and gender (p = 0.001). 
Women experienced pain in the thoracic and lumbar spine 
more often, while men in the cervical and entire spine 
(Table 3). 

 
Table 2. Dependences of data on issues related to equestrian training with gender of the studied persons

5–10 years

11–15 years

20 (45.0)

24 (56.0)

27 (61.0)

17 (39.0)

χ²(1) = 2.24

p = 0.135

Variable Women Men Chisquare test

Horse riding training period, n (%)

Yes

No

32 (73.0)

12 (27.0)

 34 (77.0)

10 (23.0)

χ²(1) = 0.24

p = 0.622

Having a riding instructor, n (%)

Riding hall (indoor riding arena)

Paddock (outdoor riding arena)

Area 

33 (75.0)

33 (75.0)

32 (73.0)

14 (32.0)

33 (75.0)

37 (84.0)

χ²(1) = 16.48, p < 0.001*

χ²(1) = 0.00, p = 1.000

χ²(1) = 1.68, p = 0.195

The place of the training sessions, n (%)

Dressage 

Jumping 

Offroad calm (walking)

Offroad intense 

25 (57.0)

26 (59.0)

27 (61.0)

21 (48.0)

29 (66.0)

17 (39.0)

16 (36.0)

14 (32.0)

χ²(1) = 0.77, p = 0.381

χ²(1) = 3.68, p = 0.055

χ²(1) = 5.50, p = 0.019*

χ²(1) = 2.32, p = 0.127

Form of training, n (%)

Relaxation of the back 

Slight back tension 

Average back tension 

Strong back tension 

12 (27.0)

18 (41.0)

13 (30.0)

1 (2.0)

9 (20.0)

20 (45.0)

14 (32.0)

1 (2.0)

χ²(3) = 0.57

p = 0.903

Subiektywne doznania w trakcie jazdy konnej / Subjective sensations during horse riding, n (%)

 *p < 0.05
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Table 3. Dependences between the data on the incidence of back pain and the gender of the examined people

Yes

No

44 (100.0)

0 (0.0)

44 (100.0)

0 (0.0)

χ²(1) = 0.00

p = 1.000

Variable Women Men Chisquare test

The incidence of back pain, n (%)

The cervical part of the spine

Thoracic part of the spine

Lumbar spine

The whole spine

1 (2.0)

5 (11.0)

34 (77.0)

4 (9.0)

14 (32.0)

2 (5.0)

22 (50.0)

6 (14.0)

χ²(3) = 15.52 

p = 0.001*

Place of pain, n (%)

While riding 

After horse riding 

16 (36.0)

28 (64.0)

15 (34.0)

29 (66.0)

χ²(1) = 0.05

p = 0.823

Back pain is present: n (%)

Halfseat 

Full seat 

Dressage seat

Deep seat 

11 (69.0)

1 (6.0)

3 (19.0)

1 (6.0)

5 (33.0)

4 (27.0)

6 (40.0)

0 (0.0)

χ²(3) = 6.02

p = 0.110

A type of seat where pain or tension in the muscles are present, n (%)

Right after getting off the horse 

A few minutes after horse riding 

Several dozen minutes after horse riding 

A few hours after horse riding 

Dozen minutes after horse riding 

Next day 

2 or more days after riding 

1 (4.0)

7 (25.0)

6 (21.0)

6 (21.0)

3 (11.0)

5 (18.0)

0 (0.0)

8 (28.0)

7 (23.0)

8 (28.0)

2 (7.0)

2 (7.0)

2 (7.0)

0 (0.0)

χ²(5) = 9.20

p = 0.101

Pain in the spine is present: n (%)

 *p < 0.05

Burning 

Shooting 

Dull 

Pulsating 

Cramping 

Compressive 

Stabbing 

Splitting 

Other

7 (16.0)

6 (14.0)

8 (18.0)

2 (5.0)

3 (7.0)

12 (27.0)

4 (9.0)

1 (2.0)

1 (2.0)

9 (20.0)

7 (16.0)

5 (12.0)

0 (0.0)

9 (20.0)

13 (30.0)

1 (2.0)

0 (0.0)

0 (0.0)

χ²(8) = 9.86

p = 0.275

The nature of the pain, n (%)
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The comparison of the variables relating to the different cate‐
gories of functional efficiency showed statistically significant 
intergender differences in the categories of NDI questionna‐
ire: "headache" (p = 0.040) and "focus" (p = 0.003). The men‐
tioned values were higher in women (Table 4).

The vast majority of the surveyed persons had minimal 
disability (NDI: 96% of women and 100% of men; ODI: 89% 

 

Table 4. Intergender comparison of variables relating to individual categories of functional efficiency on the basis of NDI 
and ODI indices

Pain intensity

Personal care

Lifting

Reading

Headaches

Concentration

Work

Driving

Sleeping

Recreation

NDI [%]

0.34 ± 0.68

0.14 ± 0.35

0.23 ± 0.60

0.55 ± 0.82

0.70 ± 1.05

0.43 ± 0.62

0.18 ± 0.50

0.27 ± 0.66

0.27 ± 0.66

0.27 ± 0.54

6.77 ± 8.36

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4.00

0.36 ± 0.61

0.07 ± 0.25

0.20 ± 0.41

0.32 ± 0.64

0.36 ± 0.81

0.11 ± 0.39

0.18 ± 0.50

0.16 ± 0.48

0.25 ± 0.53

0.14 ± 0.35

4.32 ± 5.56

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

−0.54

1.04

−0.43

1.44

2.05

2.99

−0.01

1.07

−0.18

1.17

1.68

0.589

0.298

0.667

0.149

0.040*

0.003*

0.994

0.285

0.855

0.244

0.092

NDI
[0–5 points]

Women Men Mann–Whitney U test

NDI

Mean ± SD Me Mean ± SD Me Z p

Pain intensity

Personal care

Lifting

Walking

Sitting

Standing

Sleeping

Sex life

Social life

Traveling

ODI [%]

0.57 ± 1.04

0.23 ± 0.60

0.34 ± 0.53

0.09 ± 0.29

0.52 ± 0.76

0.48 ± 0.66

0.36 ± 0.61

0.57 ± 1.04

0.34 ± 0.61

0.61 ± 0.87

8.23 ± 9.32

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

6.00

0.84 ± 1.08

0.27 ± 0.50

0.50 ± 0.55

0.07 ± 0.25

0.32 ± 0.56

0.41 ± 0.66

0.32 ± 0.60

0.34 ± 0.71

0.11 ± 0.32

0.32 ± 0.60

7.00 ± 8.32

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4.00

−1.62

0.95

−1.47

0.38

1.25

0.59

0.33

0.67

1.96

1.50

0.55

0.105

0.344

0.143

0.702

0.212

0.556

0.738

0.501

0.051

0.134

0.584

ODI

 *p < 0.05
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of women and 93% of men), while the remaining respondents 
had moderate disability (Table 5).

A statistically significant dependence was found between the 
gender and the opinion on the need to use physiotherapy in ca‐
se of back problems (p = 0.049). Women more often expressed 
their opinion about the need to use physiotherapy (Table 6).

Table 5. Dependences between data on the categories of disability caused by back pain according to NDI and ODI with 
the gender of the surveyed people 

Minimal disability

Moderate disability

Severe disability

Crippled

Complete disability

42 (96.0)

1 (2.0)

1 (2.0)

0 (0.0)

0 (0.0)

44 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

χ²(1) = 2.04

p = 0.359

Level of disability, n (%) Women Men Chisquare test

NDI

Minimal disability

Moderate disability

Severe disability

Crippled

Complete disability

39 (89.0)

5 (11.0)

0 (0.0)

0 (0.0)

0 (0.0)

41 (93.0)

3 (7.0)

0 (0.0)

0 (0.0)

0 (0.0)

χ²(1) = 0.55

p = 0.458

ODI

 
Table 6. Dependences between the data on the treatment and the therapy of back pain and the gender of the respondents 

Yes

No

12 (27.0)

32 (73.0)

17 (39.0)

27 (61.0)

χ²(1) = 1.29

p = 0.256

Variable Women Men Chisquare test

Using medical care in connection with the occurrence of back pain, n (%)

Yes

No

14 (32.0)

30 (68.0)

20 (45.0)

24 (55.0)

χ²(1) = 1.73

p = 0.189

Using the services of a physiotherapist, n (%)

Kinezytherapy

Physical therapy 

Massage 

Combination therapy 

4 (29.0)

4 (29.0)

7 (50.0)

2 (14.0)

4 (20.0)

4 (20.0)

12 (60.0)

2 (10.0)

χ²(1) = 0.00, p = 1.000

χ²(1) = 0.00, p = 1.000

χ²(1) = 0.33, p = 0.563

χ²(1) = 0.15, p = 0.703

Type of physiotherapy treatments, n (%)
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Discussion
In our material, all the respondents who engaged in amateur horse ri‐
ding had back pain regardless of their gender. Most of them used the 
instruction of a riding instructor. Women more often than men under‐
take training in a riding hall. Most women prefer walking training. 
The subjects, regardless of gender, felt tension in the back area during 
the training. According to Sawaryn [4], such ailments are related to 
decreased mobility of the spine and the shift of the body's center of 
gravity due to the work of the pelvis and changes in the distribution 
of forces acting on the joints of the lower extremities. Dąbek et 
al. [13] also demonstrated a relationship between back pain and its li‐
mited mobility. Szczypielewicz et al. [14] measured the electrical po‐
tentials of the back muscles of a woman riding a horse on a track 
marked with a circle. The horse moved successively: walk, trot and 
gallop. On the basis of measurements of changes in the spine angles, 
using EMG electrodes, the multiaxial nature of the loads on the spine 
was found resulting from the movement of the horse's back and the 
unnatural, nonphysiological position of the rider's body during tra‐
ining. In a study by Kraft et al. [15] 73% of 508 riders practicing va‐
rious equestrian disciplines reported back pain. There was no 
correlation between the type of discipline and pain intensity. Quin 
and Bird [16] pointed out that the type of saddle may have an impact 
on the occurrence of pain in the riders' lower back. According to the 
authors, the use of deeper saddles, i.e. with additional support, allows 
for better cushioning, less likely causing pain. Wójcik and Rojek [17] 
analyzed defects in the structure of the lower limbs and pain pro‐
blems of the locomotor system in 120 people representing various 
equestrian disciplines, including show jumping, reining, and horse 
recreation. The biggest problem was the pain in the lumbosacral part 
of the spine. The authors suggested the need to introduce additional 
training for riders, aimed at strengthening the deep spine stabilizers. 
Our study indicated that women more often reported pain in the 
lumbar and thoracic parts of the spine, while men – in the cervical 
and the entire spine. The majority of women felt pain in the half se‐
at, while men – in the seated position. Most riders, regardless of 
gender, experienced back pain in the form of compression pain 
after riding classes, especially in the period from several to several 
dozen minutes after riding. Tsirikos et al. [18], as a result of radio‐
logical examinations of men with 13 years of experience in the joc‐
key profession, observed degenerative changes in the cervical and 
lumbar spine. Quinn and Bird [16] showed that the rider's position 
in the saddle and the length of the stirrups had an effect on the depth 

Variable Women Men Chisquare test

Yes

No

Hard to say

8 (57.0)

1 (7.0)

5 (36.0)

16 (80.0)

0 (0.0)

4 (20.0)

χ²(2) = 2.81 

p = 0.245

Improvement of functional efficiency after physiotherapy, n (%)

Yes

No

43 (98.0)

1 (2.0)

38 (86.0)

6 (14.0)

χ²(1) = 3.88

p = 0.049*

Agree with the opinion that in the event of pain symptoms, physiotherapeutic treatments should be used, n (%)

 *p < 0.05
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of lumbar lordosis. The smaller the lordosis, the greater the load on 
the muscles and ligament structures of the lumbar spine. Then the 
forces acting on the spine under the influence of the horse's move‐
ments change depending on the type of walk. For example, if the ri‐
der's thighs are at an angle of 3040° to the horizontal plane, lordosis 
is reduced. In this setting, the forces exerted on the intervertebral di‐
scs and lumbar vertebrae exceed 65% of the rider's body weight. The 
elongation of the stirrups causes the thighs to be positioned at an an‐
gle of 45°, which allows the correct lumbar curvature to be mainta‐
ined, so that the tension of the muscles and ligaments in this area is 
reduced. Deeper saddles with longer stirrups allow to maintain a mo‐
re appropriate physiological lordosis than shallower saddles with 
shorter stirrups. Hobbs et al. [8] as a result of a study of 127 athletes 
with 20 years of experience practicing dressage observed a high risk 
of increasing the already existing asymmetries of the spine and, con‐
sequently, of the occurrence of chronic pain. 
We found that the vast majority of amateur horse riders had minimal 
disability. There were inter gender differences in the NDI categories 
that indicated that the women had a greater headache and more limi‐
ted focus. There are no similar scientific reports in the literature, hen‐
ce the discussion in this place is impossible. The mechanisms 
underlying these differences are not fully understood, nevertheless 
they can be explained by taking into account statistics and factors 
such as genes, hormones, psychological and psychosocial factors, as 
well as the sensitivity of the pain receptors. According to Bartley and 
Fillingim [19], women have a lower pain tolerance, are more prone 
to chronic pain and show greater emotional sensitivity associated 
with longer memory of sensations. 
In our material, the overwhelming number of respondents, regardless 
of their gender, did not benefit from medical or physiotherapeutic ca‐
re. In the case of those attending physiotherapy, the selection of its 
forms was not dependent on gender, and most reported improvement 
in functional fitness as a result of the procedure. Women in a greater 
percentage than men believed that people who practice horse riding 
as an amateur should use physiotherapy in the event of pain. Nowa‐
days, effective forms of therapy are sought for people with chronic 
back pain. Systematic reviews by Collado et al. [20] and Ren et 
al. [21] demonstrated that the use of a horse riding simulator in the 
treatment of chronic back pain syndromes allows for measurable im‐
provement. Yoo et al. [22] found that exercises with the use of a hor‐
se riding simulator reduce back pain, increase trunk rotation, and 
have an influence on the increase of muscle mass and reduction of 
body fat. Ren et al. [21] also analyzed similar data, confirming the ef‐
fectiveness of using the simulator in the treatment of pain in the lum‐
bar spine. 
Summing up, it should be emphasized that the topic discussed in this 
study is a part of an extensive discussion on the effectiveness of the‐
rapeutic methods used in people with back pain syndromes. The ana‐
lysis of the available literature and the results of our study indicate the 
need for further research in this area. The opinion of some of the re‐
spondents regarding the need to use physiotherapeutic 
treatments in case of pain, prompts us to consider biological 
regeneration and kinesiprophylaxis as a permanent element 
supporting the health of people practicing horse riding. 

Conclusions
1. Most people who practice amateur horse riding benefit from 
the instruction of a riding instructor. Women more often than 
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men undertake training at the riding hall. Most women prefer 
walking training. The respondents, regardless of gender, feel ten‐
sion in the back area during training. 
2. Women report pain in the lumbar and thoracic spine more fre‐
quently, while men report pain in the cervical section and entire 
spine. Most riders, regardless of gender, experience back pain in 
the form of pressure pain after riding classes, especially in the 
period from several to several dozen minutes after riding. 
3. The vast majority of amateur horse riders have a minimal di‐
sability. There are intergender differences in the NDI categories 
that indicate that women have a stronger headache and more li‐
mited focus. 
4. The overwhelming number of respondents, regardless of the‐
ir gender, do not use medical or physiotherapeutic care. The 
choice of forms of physical therapy does not depend on gender. 
Most of those attending physical therapy reported improvement 
in functional fitness as a result of the procedure. Women in 
a greater percentage than men believe that people who practice 
horse riding as an amateur should attend physiotherapy in case 
of pain. 
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