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Abstract

Endometriosis is a painful gynecological disorder that affects many women. Constant
treatments and contraception changes affect women looking for solutions to treat and limit the
problems caused by endometriosis. The current narrative review discusses the effects of
physical activity on the management, pain and quality of life in patients with endometriosis.
Findings suggest that body awareness practices such as halta yoga, the Jacobson method, and
progressive muscle relaxation reduce pain and stress and improve the quality of life associated
with endometriosis. It also highlights the current knowledge gap on available evidence and
future research. Moreover, care must be taken when considering patients' physical abilities and
goals and avoiding intense physical activities. The forms of endometriosis and its symptoms
vary from one woman to another, so it is important to carry out studies with various non-
medicinal or surgical techniques. It is important to continue randomized controlled trials to
obtain more data on the benefits of physical activity in women with endometriosis and also to
identify what types of activities could be beneficial to combat pain symptoms and improve the

daily lives of women with endometriosis.

Keywords: Exercise training; pain; quality of life; stress; systematic review

Synopsis

Body awareness practices such as halta yoga, the Jacobson method, and progressive muscle

relaxation reduce pain, stress and improve the quality in women with endometriosis.
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1. Introduction

Endometriosis affects 1.5 to 2.5 million or 2- 10% of women of reproductive age [1]. The
funding allocation for endometriosis is expected to be $16 million in the NIH budget in 2022.
The variable and broad symptoms of endometriosis mean that healthcare complicates
diagnosis, often causing lengthy delays between the onset of symptoms such as pain, abnormal
menstrual flow, excessive menstrual cramps, and diagnosis [2].

Endometriosis is a complex gynecological disease with poorly understood mechanisms. The
main theories utilized to explain the pathogenesis of endometriosis are Sampson’s theory, the
coelomic metaplastic theory, the stem cell theory, the Miillerian remnant theory, and the
vascular and lymphatic metastasis theory [3].

Advances in the understanding of endometriosis now include less invasive and
nonpharmacological treatments [4]. International clinical guidelines suggest focusing on the
role of physical activity and exercise in managing endometriosis-associated symptoms [5]. The
inflammation that defines endometriosis sensitizes pelvic organs and leads to chronic pelvic
pain [6]. This mechanism makes suggests that the anti-inflammatory effects of physical activity
can likely ameliorate the pain associated with endometriosis [7].

Some interventions reduce the risk of developing endometriosis [8,9]. However, some authors
discuss the insufficiency of the existing literature on the effects of physical activity and exercise
on endometriosis-related symptoms [8].

Two previous systematic reviews on the effects of physical activity and exercise on
endometriosis-associated symptoms focused mainly on other complementary and alternative
treatment options, such as mind-body interventions and acupuncture [9,10]. There is growing
research interest in endometriosis. We conducted a narrative review to evaluate the benefits of
physical activity on pain and quality of life in women with endometriosis.

A narrative review was performed; we presented a non-systematic summation and critical
analysis of current knowledge on the benefits of physical activity on pain and quality of life in
women with endometriosis. To refine the scope of our narrative review, we established a set of
inclusion criteria: articles published up to November 2022 in the English language; original
scientific papers, clinical trials, meta-analyses, and reviews focusing on the effects of physical
activity on women with any degree of endometriosis. Physical activity is defined as “any body
movement produced by skeletal muscles that requires energy expenditure” [11]. Case reports
or series and letters were excluded. Moreover, articles addressing primary dysmenorrhea were

excluded as it usually occurs in women without pelvic pathology. PubMed, Scopus, EMBASE,
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Web of Science, ScienceDirect and Cochrane Library were used as electronic databases for
this research.

2. The endometriosis

The diagnosis of endometriosis is complex since the disease takes various forms with different
symptoms. This often implies a wandering diagnosis, as it takes 5 to 7 years for many women

to appreciate the medical reasons for the deterioration of their quality-of-life markers.

The scientific community's attention has recently focused on the genetic mechanisms that may
be of significance for the increased rates of endometriosis. This hypothesis is supported by
findings of a 47% contribution from genetic factors to endometriosis, with the remaining 53%
attributed to unique environmental effects [12]. A recent meta-analysis demonstrated
significant genetic links between endometriosis and eleven pain conditions, including
migraine, back pain, multi-localized chronic pain conditions, and inflammatory pathologies
such as asthma or osteoarthritis [13]. It is likely that osteoarthritis may be associated with
fluctuations in estrogen and warrants a detailed exploration of genetic susceptibility [13].

In addition to this role of genetic factors, late pregnancy, early and late menopause, shortened
menstrual cycles with heavy and prolonged periods [14], malformation of the Miiller canal, or
exposure to diethylstilbestrol in utero [15] appears to be risk factors for endometriosis.

Some studies suggest that having a lean body mass or low body fat may increase a woman’s
risk for endometriosis [16]. An inverse relationship between endometriosis and body mass
index (BMI) is commonly acknowledged [17,18], although some studies of limited impact have
reported otherwise [19]. Reduction in the adipose stem cell population [20], an anorexigenic
effect through altered hepatic gene expression [21] and promotion of lipid dysfunction and fat
loss [22] are key mechanisms thought to be involved in the clinically low BMI phenotype
observed in women with endometriosis. Ferrero et al. [17] [ reported that the BMI of 366
women with endometriosis was significantly lower compared to that of 248 controls and no

women with endometriosis were obese.

Endometriosis can be asymptomatic but can be accompanied by disabling pain, for example,
progressive and chronic pelvic cyclic pain before and during periods (dysmenorrhea) and
during sex (dyspareunia) [23].

The most common symptoms of endometriosis are painful sexual intercourse (deep
dyspareunia), pain before and/or during menstruation (dysmenorrhea), pain when urinating
(dysuria) and chronic pelvic pain [24]. The symptoms of endometriosis are differentiated by
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the localization of the lesions. A lesion in the bladder can lead to dysuria resulting in difficulties
and pain during urination, urinary infections, and urinary stones [25]. Endometriosis may
superficially involve the peritoneum and the abdominal organs or the ovaries [26].

Endometriosis can also cause digestive disorders when it develops in the intestines, colon, and
rectum. Digestive endometriosis is a particularly severe form of the disease and accounts for 5
to 10% of endometriosis. In terms of symptoms, there is pain during defecation, alternating
diarrhea, constipation, rectorragia, occlusion phenomena with abdominal bloating, gas, and
constipation. Irritable bowel syndrome and endometriosis significantly overlap in symptom

presentation due to chronic inflammation, thus leading to chronic pelvic pain [27].

3. The treatments of endometriosis

The therapeutic management of endometriosis is related to the symptoms and the patient’s
perspectives. There are cases of superficial endometriosis that do not require special treatment.
In a third of cases, superficial lesions will regress after a few months of treatment or without
treatment, allowing some women to use complementary medicines to stabilize the symptoms.
Treatment is usually offered when symptoms become severe. Hormonal therapy is the first
form of treatment that is offered in addition to pain medications [28]. The choice of treatment
is influenced by the patient's effectiveness, unfavorable side effects, long-term safety,
expenses, and accessibility. Because they interfere with ovulation, most current hormonal
treatments are not suitable for endometriosis patients who want to become pregnant [29,30].

Surgery can also be used to remove endometriosis lesions, adhesions, and scar tissue. However,
success in reducing pain symptoms and increasing pregnancy rates often depends on the extent
of the disease. In addition, lesions may reoccur even after successful eradication, and pelvic
floor muscle abnormalities (e.g., tense pelvic muscles, growth on the pelvis) can contribute to
chronic pelvic pain [31]. Patients with chronic pelvic pains with endometriosis rarely benefit
from hormonal and surgical management. Secondary changes in the pelvis, including the pelvic
floor, central nervous system sensitization, and myofascial dysfunction, can continue to
generate pain even after treatment [6]. Patients can benefit from physiotherapy and
complementary treatments. Physiotherapy for endometriosis should include physical therapy,
manual therapy (including visceral therapy), and spa treatments (including balneotherapy and
hydrotherapy) [32].

Non-medicinal management of endometriosis with acupuncture, osteopathy, and yoga can also
improve the quality of life and can be offered in addition to the medical management of

endometriosis.
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The chronic inflammatory processes in endometriosis can alter the receptivity of the
endometrium. Intra-pelvic inflammatory processes affecting the oocyte and embryo can lead
to miscarriages [33] and infertility [34].

Women with endometriosis suffer from chronic fatigue that can be explained by severe, regular
pain [35]. This fatigue can lead to insomnia, depression, pain, and occupational stress [36].
Pain, physical and mental fatigue, infertility, and the risks associated with endometriosis will
affect the social interactions of these women [37]. Women reported that the endometriosis-
related experiences that most impacted their lives in a negative way included depression or
anxiety (80%), heavy menstrual bleeding (71%), the need to take prescription treatments (57%)
or undergo multiple surgeries (49%) or infertility (46%) [38]. These debilitating effects have
an immense impact on a patient’s quality of life and overall well-being [39], strain social and
intimate relationships [40] and lead to losses in productivity, both at home and in the workplace
[41].

4. The endometriosis and the benefits of physical activity

Our understanding of the role of physical exercise in endometriosis can benefit from well-
controlled studies using validated instruments for evaluation and follow-up in well-defined
study groups and well-established exercise treatment protocols. Experimental models of
endometriosis permit the characterization of the time course of the disease in order to elucidate
whether physical exercise can alter the development of the endometriosis while also making it
possible to determine the conditions of physical exercise that can be used in both a preventive
and curative manner in endometriosis.

However, these interventions have been studied mostly in terms of their ability to reduce the
risk of developing endometriosis [7,42,43], and so little is known about the effect of PA and
exercise on symptom improvement in women with endometriosis [7]. The effect of PA and
exercise specifically remained unclear since reviews were limited to a few databases, the search
terms were not specified [10], or “PA” and “exercise” were not included as search terms [44].
Studies of interventions involving any type of PA and exercise were eligible for inclusion. PA
was defined as “any bodily movement produced by skeletal muscles that requires energy
expenditure” [11] and exercise was defined as “PA that is planned, structured, and repetitive
for the purpose of conditioning the body” [11], consisting of cardiovascular conditioning,
strength and resistance training, and flexibility. Low-intensity exercises are useful treatments
for women with endometriosis with or without conventional drug treatments. However,
physical activity is differentiated according to the intensity of the effort required. Physical
activities that combine breath control, physical postures and meditation (such as Halta Yoga or
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Jacobson's progressive relaxation techniques, which consists of voluntarily contracting
different muscle groups for periods of 5 to 10 seconds and then releasing the tension) were
tested over periods of 6 to 12 weeks and compared with other more traditional physical

activities such as muscle strengthening, walking or more intense exercises [44].

The theory supporting PA and exercise as a beneficial approach involves viewing the skeletal
muscles as an endocrine organ, with the contraction of these muscles releasing myokines [45].
These myokines may exert direct effects on the muscle itself or distal organs such as the liver,
pancreas, or adipose tissue [45]. Furthermore, exercise increases the production of leucocytes,
cortisol, and adrenaline, all of which have potent acute anti-inflammatory effects [46].

Since endometriosis is an estrogen-dependent condition and physical activity may raise levels
of sex hormone binding globulin (SHBG), which would lower bioavailable estrogens, it has
been hypothesized that physical activity is protective [47]. Additionally, more physical activity
lowers insulin resistance and hyperinsulinemia, which have been linked to endometriosis
hypotheses [48, 49]. When compared to women who did not regularly exercise, regular
exercise was linked to a 40%—-80% lower risk of endometriosis [50]. Previous evidence
suggests that exercise may be therapeutic in chronic inflammatory processes [15]. Regular
physical exercise has shown protective effects in patients with chronic inflammatory disease
because it increases systemic levels of anti-inflammatory cytokines [51]. Exercise has
previously been described as a possible protective factor for several chronic diseases that
involve inflammation, such as inflammatory bowel disease, diabetes mellitus type 2, and breast
and colon cancer [52]. Concerning endometriosis, exercise may lead to reduced estrogen levels
and frequency of ovulation, increased sex hormone-binding globulin with a subsequent

reduction in bio-available estrogen, as well as reduced insulin resistance and hyperinsulinemia.

Pain is a debilitating component in the daily lives of women with endometriosis and has been
monitored with the EHP-30 questionnaire to show that halta yoga improves the well-being and
self-image of women with endometriosis [8]. Likewise, physical activity based on exercises of
body consciousness, breathing, stretching and general movements combined with a cognitive
approach improved the vitality and physical functioning based on the SF-36 questionnaire [8].
To our knowledge, the study of Ensari et al. [53] was the first to quantify the association
between day-level pain symptoms and exercise in an international sample of women with
endometriosis and to identify habitual weekly exercise frequency as a moderator of this

relationship. They leveraged 90382 days of mHealth self-tracking data from 1009 women with
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endometriosis to investigate the association between exercise behavior and day-level
fluctuations in pain.

These participants were likelier to report lower pain scores and smaller increases (or larger
decreases) in pain the day after an exercise bout than not having exercised the previous day. In
contrast, those who engaged in regular exercise less than twice a week were more likely to
experience pain symptoms on days after exercise. According to the physical activity
recommendations [54,55], which call for aerobic exercise at least three times per week and
muscle-strengthening exercise at least twice per week [56], this is in line with the recommended
levels of physical activity. However, the current guidelines make no specific recommendations
for endometriosis, and systematic reviews only advise "overall, general exercise" [7,57]
because there is insufficient data on the best amount of exercise to relieve endometriosis pain.
Only 24.5% (N=202) of the study sample exercised at least three times a week, with the mean
weekly frequency of exercise being 1.43/week (SD=1.57, IQR=2.29). This suggests that
individuals with endometriosis might be at increased risk of physical inactivity[56], which is a
risk factor for various comorbidities [58] and is further linked to exacerbation of chronic pain
Ensari et al [53] suggest that their findings of moderate pain in the pelvis as the most frequently
reported pain are in line with those from others on endometriosis [61] and various chronic pain
conditions[62].

A study by Bergstrom et al. [63] reported that a 12-month exercise program reduced the
intensity of pelvic pain associated with endometriosis, while Carpenter et al. [64] found that
physical exercise (6 months) relaxed the muscles of patients with endometriosis to alleviate
pain (Table 1). These results are in agreement with the findings of Awad et al. [65] who studied
the effects of exercise on pain and posture associated with endometriosis in 20 patients
diagnosed with mild or moderate forms of the disease. Their results indicated decreases in the
intensity of endometriosis pain after performing exercise and a statistically significant decrease
in the thoracic kyphosis angle related to postural kyphosis deformities, having found no
correlation between the patient’s physical characteristics and intensity of endometriosis pain
[65]. The results of this study agree with those of a randomized controlled trial indicating that
progressive muscular relaxation training was more effective in improving pain, anxiety,
depression and fatigue in women with endometriosis regardless of concurrent hormonal
therapy [10].

Studies by Carpenter et al. [64] (Table 1) support the beneficial effects of physical exercise in
reducing testosterone levels and androgenic symptoms in patients treated with Danazol, a
medication used in the treatment of endometrium. Another study reported that physical exercise

8
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mitigated the adverse effects of medications and assisted in the recovery of bone density in
women treated with gonadotropin-releasing hormone [63]. Pharmacological therapeutic
approaches are available to reduce tissue damage and endometriosis symptoms by suppressing
ovulation and suppressing estrogen's stimulative effect on lesions. One of these treatments is
with gonadotropin-releasing hormone (GnRH) analog GnRH acts by regulating the anterior
pituitary gland and suppressing circulating gonadotropins and sexual hormones [66]. This
causes hypoestrogen, resulting in the atrophy of the endometriotic tissue (3). GnRH analogues
produce hypoestrogenaemia and increase bone turnover, resulting in substantial bone loss with
an imbalance between bone resorption and bone formation [67]. Exercise boosts serotonin
levels and increases the firing rate of serotonin neurons in the brain, which stimulates the
production of mood-elevating chemicals [9]. Aerobic exercises such as walking increase
serotonin levels and muscle tone and improves cardiovascular function [44,63,64].

There is much support for the positive effects of mind-body interventions, such as relaxation
and yoga, on overall well-being and quality of life, reducing psychological distress and creating
a positive mental state, and decreasing pain intensity [68,69], and pain-associated
endometriosis[8,10,44]. Since stress relief should reduce inflammation and pain by activating
the HPA axis, it follows that doing so should also reduce painful reactions. Ectopic growth of
refluxed endometrium activates a vicious cycle of inflammation characterized by secretion of
prostaglandins, growth factors (nerve growth factor-NGF, vascular endothelial growth factor-
VEGF), neurotransmitters, and cytokines, into the peritoneal fluid that exacerbates the disease
by increasing pain and promoting lesion survival [70]. In a recent prospective study,
endometriosis patients who were using positive coping strategies were found to adapt to stress
better with less depression and associated pelvic pain [71]. Further, preliminary research found
a significant reduction in pain and depression scores when physiotherapy and psychological

interventions were carried out in women with endometriosis[72].

Prior research in the field of complementary and integrative medicine has found the beneficial
effects of stress-coping strategies, yoga, on chronic pain conditions [10,73], inflammation,
immune and brain function, as well as anxiety, depression, and stress levels[74]. Disease
processes exacerbated by stress can be interrupted by psychological and stress reduction

interventions, including social coping, psychotherapy, exercise, relaxation, meditation, and

yoga [73].

Yoga, classified as a mind—body practice by the WHO [75], covers a myriad of contemplative
techniques that use relaxation strategies, including breathing exercises, progressive muscle
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relaxation, and relieve stress, helping to integrate the body and mind[76] and alleviates
symptoms of asthma and high blood pressure[77,78]. However, research on the various benefits
of yoga in the treatment of endometriosis is still scarce, although some studies indicate that 8

to 12 -weeks of yoga reduced pain associated with endometriosis [8,10,44] (Table 1).

Women with endometriosis have a high perception of stress, low quality of life, and low levels
of cortisol [73,79]. Some studies confirm the relationship between practicing yoga and the
reduction of pain and stress associated with improved body awareness and empowerment
[80,81]. The practice of yoga involves breathing stabilization, which allows for greater
regulation of mental and emotional states, leading to greater insight, better perception of the
body, and expanded strategies to reduce pain [82—84], as confirmed in a recent report that
practicing relaxation promotes relief from muscle tension and stimulates blood circulation in
the muscles and viscera[85].

Yoga reduces autonomic nervous system activity by regulating oxygen intake (i.e., increased
respiratory volume) to ease muscle tension and pain. The practice of yoga also regulates
psycho—neuro—endocrine structures by balancing the hypothalamic—pituitary—adrenal systems
to reorganize the autonomic nervous system [84,86]. As the neuroendocrine systems regulating
the stress response are involved in the regulation of mood and emotion[87], mental illnesses
such as clinical anxiety and depression are associated with increased expression of stress-
induced pro-inflammatory cytokines that stimulate the autonomic nervous system and hyper-
secretion of corticotropin-releasing hormone (CRH), and increase circulatory cortisol and the
production of pro-inflammatory cytokines [88,89].

Studies suggest that pain-associated endometriosis may be related to increased cellular
oxidative stress and low cortisol levels, which increase inflammatory responses[90-92].
Physical activity increases levels of sex hormone-binding globulin (SHBG) and reduces the
bioavailability of estrogens, which may be protective since endometriosis is an estrogen-

dependent disease[93].
5. Conclusions

The main objective of this narrative review was to identify the benefits of physical activity on
pain and quality of life in women with endometriosis. An important finding is that body
awareness practices such as halta yoga, the Jacobson method, and progressive muscle
relaxation reduce pain and stress and improve the quality of life associated with endometriosis.

Nevertheless, care must be taken when considering patients' physical abilities and goals and
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avoiding intense physical activities. The forms of endometriosis and its symptoms vary from
one woman to another, so it is important to carry out studies with various non-medicinal or

surgical techniques.

It is important to continue randomized controlled trials to obtain more data on the benefits of
physical activity in women with endometriosis and also to identify what types of activities
could be beneficial to combat pain symptoms and improve the daily lives of women with

endometriosis, as suggested by Mira et al [44].
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Table 1 21: Summary of data with physical activity effects on endometriosis.

Studies Age Symptom Diagnostic particularities Intervention Contribution of literature Level of evidence
GnRH + brisk walking + aerobic
training: femoral neck strong evidence
r(r}lgln{tlilsanalogue for 6 6 months: limited loss of BMD (p=0.029)
L At 12 months: increase in BMD
Bergstrom } Symptomatic | Laparoscopic | Premenopausal / . .
et al. [63] 23-28 yrs diagnosis Untreated t;l:irgibnlc walking and GnRH + brisk walking + aerobic
Th/we egk training: spine weak evidence
12 months At 6 months: limited loss of BMD (p=0.30)
At 12 months: BMD increase
Acrobic fitn £ 50.70% AP + relaxation: decrease in side effects | strong evidence
cerobie Hness at Su-7U7o for AFS 6 score 3 =0,007
Laparoscopic of the maximum heart rate ( ) ® )
Carpenter Average . . . Danazol .
Symptomatic diagnosis 40 minutes
ct al. [64] 31 yrs treatment : o weak evidence
4 times/week AP + flexibilities: lower testosterone
24 weeks (P<0.020)
Less weight gain we_ak evidence
(p=0.12)
Symptomatic Halta yoga _
Average Laparoscopic strong evidence
Evans et al. (Analog visual diagnosis none 2h Halta yoga: reduction in pain
scale) 2 times/week
8 weeks
18-48 yrs | not specified | not specified ! dose of Progregsive muscle FPME: pam improvement, - anxiety, strong evidence
letuprolide relaxation (PMR) depression, fatigue
40 minutes
22

Accepted manuscript




2 times/week - 12 weeks
Home  practice:  2/day

(relaxation brochure, CD)

(p<0.001)

Professional “standing” PA: protective

effect of endometriosis

weak evidence
(p=0.22)

strong evidence

1876 yrs Leisure PA: protective effect of
Garavaglia _ Lgparospopic not specified Interview with physical | endometriosis (p=0.0006)
Mean= | Notspecified | diagnosis S ] ) p=y.
et al. [93] activity intensity and leisure
35 yrs. Moderate/Intense PA: increases risk of | eak evidence
endometriosis (p=0.08)
IMC <25 increase women with | weak evidence
endometriosis (P=0.07)
Mira et al. Not Not specified | Not specified GnRH Walking or aerobic training | Increased BMD gain rate in the femur Not specified
[44] specified 6 months after completion of treatment and
prevents bone loss while taking
medication
13to 50 | Symptomatic | Not specified Treatment Jacobson method Improvement of anxiety indices, | weak evidence
years leuprolide 12 weeks depression, quality of life (p<0.05)
Not Danazol Specific Exercises Decreased pelvic symptoms in both (No statistical
specified 24 weeks groups difference)
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Recurrence of endometriosis later (16

months vs. 11 months)

weak evidence
(Not significant)

Decreased testosterone level

strong evidence

(p<0.020)
13 to 50 Surgery Not specified | Halta yoga + postures + Pain relief and quality of life Not specified
ears relaxation + breathing improvement with no change in
y 2 times/week p &
8 weeks menstrual flow
Not infertility clinic
Ricci et ) Not specified | Not specified | / Not specified Weak evidence
a11E213]e specified Not specified PA can reduce the risk of endometriosis
' (Not significant)
Halta yoga + postures + Halta yoga + relaxation: reduction in strong evidence
relaxation + breathing + pain
Previous meditation (p < 0,001)
i46’878 0 Symptomatic horrponal and ’h
, surgical ours Halta yoga: improvement of control, strong evidence
Imaging or treatment > times/week impotence, well-being, emotional and
: imes/wee :
Tennfjord surglc'fll 2 weeks self-image (EHP-307) (p < 0.001
et al.[8] modality
Symptomatic No effect of Body awareness, breathing strong evidence
320+ 1.3 | 7years Of_ medical or exercise, stretching, general | PA + cognitive approach: improvement
yIS. delay in taking surgical movement, PFM strength + | in the areas of vitality and physical
charge treatment cognitive behavioral functioning (p<0,05)

therapy
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1h + 1h30
1 time/Week
10 weeks

Decrease cortisol level

strong evidence

(p=0.04)

Ensari et
al.[53]

1009
participan
ts

38
countries,
Range
14.3-62.9

70%
(N=702) had
laparoscopic
confirmation
of their
diagnosis,
19.8%
(N=200) had
a

clinician
diagnosis
and 10.6%
(N=107) had
suspected
endometriosi
S

-Prevalence of self-reported
exercise modalities in the
study sample.
-cardiovascular’activities
-Muscle strength and
endurance

multimodal exercises (eg,
high-intensity

interval training of both --
cardiovascular and
muscular endurance)
-fitness activities

-association of previous-day

(day #-1) exercise with pain symptoms

on day ¢ was moderated by
habitual exercise frequency

-indicating that those who regularly

exercise

at least ~3 times per week are less likely
to report pain symptoms after having
exercised on the previous day.

strong evidence

(p<0.0007) for
day-level
pain score,

p=0.026

for A-score).
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