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Abstract

To examine whether lateral and anterior/posterior displacement of the uterus and cervix is associated with teenage dysmen-

orrhea and a maximum lifetime severity of dysmenorrhea. In this retrospective clinical study conducted at an academic uni-

versity hospital, 1500 patient charts were reviewed retrospectively after IRB approval. Three hundred twenty-three patient

records met the criteria of the presence of teenage dysmenorrhea and lateral displacement of the cervix and uterus. The pri-

mary outcome measures were the maximum severity of dysmenorrhea in a lifetime and the teenage severity of dysmenor-

rhea. Using factorial ANCOVA, the Teenage Severity of Dysmenorrhea (tsev) is significantly associated with a retroverted

uterus  than  an  anteverted  uterus  (4.24  ±  0.24  vs.  3.35  ±  0.12,  p=0.001)  in  those  patients  with  lateral  displacement  of  the

uterus. When the maximum severity of dysmenorrhea in the patient’s lifetime (maxsev) was considered with lateral displace-

ment  of  the  uterus,  the  severity  was  greater  in  patients  with  retroverted  compared  to  anteverted  uteri  (4.53±0.19  vs.

3.94±0.1,  p = 0.007).  In the absence of lateral  uterine displacement,  anterior/posterior displacement did not influence the

maximum severity of dysmenorrhea (3.99 ± 0.21 vs. 3.60 ± 0.29, p+0.3). In conclusion, the severity of pain associated with a

retroverted or anteverted uterus depends on whether the uterus is also displaced laterally. With lateral displacement of the

uterus or cervix or the combination of the two, an outflow obstruction might occur, resulting in increased uterine contrac-

tion and possible retrograde menstruation.
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Capsule

The severity  of  pain  associated with  a  retroverted

or anteverted uterus depends on whether the uterus is also

displaced laterally.

Introduction

Dysmenorrhea is defined as painful menstruation.

Dysmenorrhea  can  be  sorted  into  two  categories:  primary

and secondary; the former title is used when there is no visi-

ble  pelvic  pathology to  account  for  dysmenorrhea  [1].  Pri-

mary dysmenorrhea occurs more frequently during adoles-

cence and early twenties [1-4], the prevalence declines after

age  30  and  more  after  age  35.  Among  adolescent  females,

the prevalence of dysmenorrhea ranges from 20-93 percent

[4-7]. However, only 15-29 percent of females seek medical

advice  for  menstrual  pain  [2,3].  10-15  percent  of  women

with primary dysmenorrhea suffer  severely  enough to ren-

der them incapacitated for 1-3 days each month. Many ado-

lescents report limitations on daily activities due to menstru-

al  pain,  such  as  missing  school,  inability  to  participate  in

sporting events,  and avoiding social  activities [2,6].  In fact,

primary dysmenorrhea takes a mental toll onthose who are

impacted.  Sahin  et  al.  determined  that  among  adolescents

between  the  ages  of  12-18,  dysmenorrhea  was  associated

with increased depression scores and decreased overall qual-

ity  of  life;  however,  anxiety  levels  were  not  impacted  [9].

Most recently, MacGregor et al. provided evidence that ado-

lescents with dysmenorrhea had statistically significantly in-

creased  depression,  anxiety,  and poor  quality-of-life  scores

[51]. Therefore, early intervention and management of pri-

mary  dysmenorrhea  is  key  because  the  chronic  abdominal

pain  that  patients  face  disrupts  other  facets  of  their  daily

lives  such as  their  mental,  physical,  and even social  health.

Secondary dysmenorrhea is defined as painful menstrual cy-

cles due to a pathology of the pelvic origin or a defined med-

ical  condition  [8].  Endometriosis  is  the  top  cause  of  se-

condary dysmenorrhea and should be suspected in patients

who continue to have persistent dysmenorrhea despite man-

agement  with  NSAIDs  and  hormonal  treatments  [8].  Al-

though there are multiple standard therapies for dysmenor-

rhea, they have not been well studied [1].

Dysmenorrhea is attributed to increase in prostag-

landin production in the endometrium; increase in prostag-

landins  causes  vasoconstriction  of  the  blood  vessels  in  the

uterus which elicits  lower abdominal pain [8].  NSAIDs are

first  line  therapy  as  they  inhibit  prostaglandin  synthetase,

and they are indicated about 1 to 2 days before the resump-

tion of menses and continued for 2 days thereafter. Side ef-

fects of NSAIDs include stomach aches, stomach ulcers, hea-

daches,  drowsiness.  For  patients  who  fail  to  respond  to

NSAIDs,  oral  contraceptive  pills  or  medroxyprogesterone

are added to mitigate pain. Side effects of oral contraceptive

pills  and  medroxyprogesterone  include  irregular  vaginal

bleeding,  weight  gain,  headache  [8].

Alternative treatments do exist to manage dysmen-

orrhea  such  as  application  of  topical  heat  at  38.9°C  for  12

hours  per  day.  In  fact,  Akin  et  al.  provided  evidence  that

combination of heated patch plus Ibuprofen had significant-

ly greater pain relief compared to either intervention alone

[10].  Transcutaneous  electrical  nerve  stimulation  (TENS)

which  has  been  shown  to  provide  moderate  relief  in  40  to

60% of patients [11]. Acupuncture has led to improvement

in lower abdominal pain in 91% of patients, and use of daily

Thiamine 100mg for 90 days completely resolved lower ab-

dominal  pain symptoms in up to 2 months for  87% of  pa-

tients [12]. Physical activity in the form of exercise has been

shown  to  mitigate  dysmenorrhea  through  increase  in  pro-

gesterone and reduction in pain mediators; however, the fre-

quency, type, and length of exercise has yet to be accurately

distilled  [13].  Interestingly,  diets  rich  in  processed  meats,

oils,  and  other  inflammation-promoting  foods  can  com-

pound  dysmenorrhea  [13].

With most women impacted by primary dysmen-

orrhea,  the  intensity  of  menstrual  cramps  and  associated

symptoms are proportional to the amount of prostaglandin

F2x  (PGF2x)  released  [14].  However,  some  patients  with

normal  laparoscopic  findings  and severe  dysmenorrhea  do

not  have  elevated  PGF2x to  account  for  the  severe  cramp-

ing.  [14,  15].  Pulkkinen  suggested  that  diminished  uterine

blood flow and anoxic pain are the underlying pathophysio-

logic  mechanisms  of  primary  dysmenorrhea  [16].  Further,

the  expulsion  of  the  endometrial  contents  through  a  dis-

placed or even stenosed cervix can cause the uterus to con-

tract with more strength and thus cause an increase in pain

with menses [17]. In fact, Stratton and Berkley propose that
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endometriotic  lesions  can  develop  their  own  nerve  supply

which leads to various CNS stimulation contributing to dif-

fering pain sensations [19]. Specifically, Bulletti et al. found

that  the  frequency,  amplitude,  and  basal  pressure  tone  of

uterine  contractions  in  women  with  endometriosis  were

higher than in those without [20]. Thus, the severe dysmen-

orrhea of endometriosis patients may result from abnormal

uterine  contractions  and higher  concentrations  of  prostag-

landins  in  menstrual  blood,  as  mentioned  previously  [20,

21].  Lastly,  endometrial-tissue  that  grows  outside  the

uterus, as seen with endometriosis, can thicken, breakdown

as is expected during the menstrual cycle; however, this tis-

sue  especially  becomes  trapped  when  growing  outside  the

uterus [19]. In fact, this tissue can become irritated, lead to

scar tissue and adhesions which can lead to bands of tissue

that  can  adhere  to  each  other,  further  compounding  pain

[19].

More  specifically,  the  uterocervical  angle  must  be

examined  when discussing  the  impact  of  cervical  displace-

ment  on  dysmenorrhea.  The  uterocervical  angle  (UCA)  is

between the cervical canal and the uterus frontal wall. Dzia-

dosz et al. recently reported that with a large UCA, uterine

contents are more easily displaced to the cervix; likewise, in

a study by Sahin et al., it was determined that the narrower

anterior uterocervical  angle is  strongly associated with pri-

mary dysmenorrhea [22,23]. A narrower UCA will increase

this resistance; thus, a higher propulsive force is required to

expel contents during the menstrual cycle. Uterine contrac-

tility increase could occur to overcome the increased frictio-

nal force with the passage of blood. Given the increased con-

traction, there will be an increased pain sensation. This ex-

plains the significant correlation of UCA with pain severity

in patients with dysmenorrhea [23].

In  adolescents  with  chronic  pelvic  pain,  en-

dometriosis has been reported in 20-73% of cases [24]. An

appreciation for the clinical manifestations of endometrio-

sis in the adolescent patient and careful history regarding

adolescent dysmenorrhea may decrease the time from the

onset of symptoms to presentation to diagnosis. The time

from initial symptoms to diagnosis can be exceedingly long

(mean 11.7 years in the U.S. and 8.0 years in the UK be-

cause of the variability of symptoms and signs and confu-

sion with other disorders [25,26]. Early intervention can,

ideally, decrease the long-term sequelae of this disease, such

as chronic pain, dyspareunia, disruptions in social and occu-

pational functioning, pelvic mass, and infertility, and im-

prove the overall quality of life for women with this condi-

tion.

Physical  findings  suggest  that  endometriosis  in-

cludes induration and tenderness of the posterior cul-de-sac

uterosacral  ligaments  with  tenderness/nodularity  and  a

fixed, retroverted uterus. Propst and colleagues described re-

ports of women with chronic pelvic pain with significant lat-

eral displacement of most of the cervix to the left of the vagi-

nal midline axis observed on vaginal speculum examination

in  patients  with  laparoscopically  documented  endometrio-

sis [24].  As explained by Sahin et al.lateral displacement of

the cervix is caused by the shortening of one of the cardinal

ligaments that pull the cervix laterally [23]. What specifical-

ly  elicits  the  tenderness  is  pushing  the  cervix  towards  the

midline.  The  lateral  retraction  of  the  cervix  is  maximal

when  the  ipsilateral  uterosacral  ligament  is  involved  and

contributes to increased pelvic pain, especially during men-

struation, which is corroborated by Juang et al.’s case report

in  which there  was  a  significant  reduction in  primary  dys-

menorrhea  after  using  Laparoscopic  Uterosacral  Nerve

Ablation  (LUNA)  [18,20].  Lateral  cervical  displacement  is

commonly  associated  with  endometriosis;  however,  there

have been cases  of  cervical  displacement related to women

with  cervicitis.  Gjoni  &  Muneyyirci-Delale  explained  that

chronic cervicitis leads to the thickening and shortening of

the  uterosacral  ligaments,  leading  to  lateral  removal  of  the

cervix [26].

Further,  Barbieri  reported stenosis  of  the external

os  and  its  association  with  endometriosis  in  women  with

chronic pelvic pain [27]. Essentially, the many factors caus-

ing pain in patients with endometriosis,  even cervicitis,  in-

volve cervical displacement due to scarring of the ipsilateral

uterosacral  ligament,  and  cervical  stenosis  is  one  of  many

common gynecologic findings that may be strongly associat-

ed  with  endometriosis  in  patients  [20,24].  These  observa-

tions  have  enabled clinicians  to  add a  potentially  new sign

to the collection of physical findings related to endometrio-

sis. But detailed comprehension of the pathophysiology and

effective treatment of  primary dysmenorrhea is  still  largely

elusive.
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Materials and Methods

After Institutional Review Board approval, this ret-

rospective  chart  review  analyzed  1500  reproductive  en-

docrine and infertility  patient  charts  were reviewed for the

presence  of  teenage  dysmenorrhea,  lifetime dysmenorrhea,

and/or  lateral  displacement  of  the  cervix  and/or  uterus  at

the  State  University  of  New  York  Downstate  Health  Sci-

ences University. Of these, 323 patients were found to meet

these  criteria.  Lateral  cervical  and  uterine  displacements

were  recorded  as  the  extent  of  deviation  from  the  midline

pubic symphysis, and anterior/posterior deviation was desig-

nated  as  anteverted  (anterior)  or  retroverted  (posterior)

based  on  pelvic  examination.

Patient  charts  were  reviewed  for  age,  weight,

height, BMI, number of pregnancies, number of live births,

cycle  regularity,  dyspareunia,  number  of  previous  pelvic

surgeries, number of previous cesarean sections, number of

years  of  oral  contraceptive  use,  number  of  years  of  De-

po-Provera  use,  anteverted vs.  retroverted uterus,  presence

of  fibroids  and  their  size,  whether  teenage  dysmenorrhea

was  present  and  the  severity,  number  of  days  of  cramps,

number of total years of dysmenorrhea, maximum severity

of dysmenorrhea in the lifetime.

Dysmenorrhea was graded according to Biberoglu

and Berhman criteria (0=no pain,  1= mild pain,  2=mild to

moderate,  3=moderate,  4=moderate  to  severe,  5=severe)

[22].  The  average  severity  of  dysmenorrhea  in  the  teenage

years (Tsev) and the maximum severity in the patient’s life-

time (maxsev) were noted separately. The data are present-

ed as means +/- SE. P<0.05 was defined as statistically signif-

icant.

Cervix Position: Normally,  the cervix is a midline

structure in direct alignment with the urethra and the anus

[28]. When the cervix is displaced to the left or right of the

midline, more than half of the cervix can be seen on visual

inspection (while the remainder of the cervix is out of view

due  to  its  proximity  to  the  lateral  vaginal  fornix);  this  is

called mild cervical displacement. This is termed severe cer-

vical  displacement when less than half  of  the cervix can be

seen  on  visual  inspection.  Displacement  was  confirmed

with the bimanual examination and observed that one later-

al  fornix  was  wider  than  the  other.  With  the  examining

hand in the double barrel pistol position, the cervix is palpat-

ed with the middle finger.  When the external cervical  os is

not palpated in the midline using this method, the cervix is

deemed to be laterally displaced.

Uterine Position: The nonpregnant uterus is situat-

ed midline in the pelvic cavity between the balder and rec-

tum.  The  uterus  is  slightly  anteflexed  in  80%  of  women.

When a female is standing upright, the uterus is horizontal

and is partially flexed anteriorly, with the fundus resting up-

on the bladder. In the standing position, the cervix is direct-

ed back toward the top of the sacrum, with the external os

quite close to the ischial spine. Some degree of uterine retro-

version or retroflexion is observed in 20% of healthy wom-

en [29].

Arbitrarily, we introduced an imaginary line, mid-

line, between the symphysis pubis and the anterior superior

iliac spine. That line was then divided in half to differentiate

between  mild  and  severe  uterine  displacement.  When  the

uterus was observed between the imaginary line and public

symphysis,  it  was  documented  as  mild  uterine  displace-

ment.  When  the  uterus  was  observed  between  the  imagi-

nary line and the anterior superior iliac spine, it was docu-

mented as severe uterine displacement (Figure 1).
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Figure 1: Severity of lateral displacement

Results

When  looking  at  parameters  such  as  the  number

of  pregnancies  and  live  births,  number  of  pelvic  surgeries,

Cesarean sections, cervical surgeries, oral contraceptive pill

use,  and  prior  medical  therapy  for  endometriosis,  none

were found to correlate with maxsev and Tsev. That is why

these factors were not adjusted for in the analysis.

Results were obtained using factorial ANCOVA to

assess  the  effects  of  lateral  and anterior-posterior  displace-

ment of the uterus on Tsev and maxsev. When adjusting for

age and BMI, lateral and anterior-posterior displacement of

the uterus were insignificant.  However, jointly,  there was a

significant interaction (p=0.002). Cervical displacement was

not  found  to  be  significantly  correlated  with  maxsev  and

Tsev.  The  degree  of  lateral  uterine  displacement  did  not

seem to be related to the severity of dysmenorrhea; howev-

er,  absolute  lateral  displacement  of  the  uterus,  combined

with  anterior-posterior  displacement,  played  a  significant

role.

In patients with lateral displacement of the uterus,

Tsev associated with a retroverted uterus was more signifi-

cant  than  that  associated  with  an  anteverted  uterus

(4.24±0.24  vs.  3.35±  0.12,  p=0.001,  Fig  2  and  3).  In  the

absence of lateral uterine displacement of the uterus, the an-

terior-posterior  displacement  did  not  affect  Tsev

(3.88+/-0.27 vs3.13+/-0.36, p=0.1). When maxsev is consid-

ered with the lateral displacement of uterus, the severity was

greater in adult patients with retroverted compared to antev-

erted  uteri  (4.53±0.19  vs.  3.94±0.1,  p=0.007,  Figure  2  and

3). In the absence of lateral uterine displacement, anterior--

posterior  displacement  did  not  influence  the  maximum

severity  of  dysmenorrhea  (3.99±0.21  vs.  3.60±0.29,  p=0.3,

Figure 2 and 3).

This is supported by the fact that prior pelvic surg-

eries,  Cesarean  sections,  medications,  and  the  number  of

live  births  did  not  affect  the  lateral  displacement  of  the

uterus,  maxsev,  or  Tsev  in  our  patient  population.

Discussion

Lateral  displacement of the cervix and its  relation

to endometriosis have been reported early [28,30]. Our data

reveals no significant correlation between cervical displace-

ment and the severity of menstrual pain. A correlation was

found  between  the  maximum  severity  of  dysmenorrhea

(maxsev) and teenage severity of dysmenorrhea with lateral

displacement  of  the  uterus  (Tsev).  When  the  parameters

were studied alone, there was no significance of lateral or an-

terior-posterior displacement of the uterus on Tsev or max-

sev.  Patients  with a  retroverted uterus and lateral  displace-

ment  of  the uterus  had significantly  higher  Tsev and max-

sev  than  those  with  anteverted  uteri  and  lateral  displace-
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ment.  RL  Barbieri  reported  stenosis  of  the  external  os  and

its  association  with  endometriosis  in  women  with  chronic

pelvic pain. [18]. Possibly, the retroverted and laterally dis-

placed  uterus  causes  significantly  more  pain  because  of  an

outlet obstruction to menstrual flow due to endocervical ca-

nal  narrowing  that  causes  more  retrograde  menstruation

and adhesion formation in the abdominal cavity (Figure 4).

In Sahin et al., though the precise definition of uterine cervi-

cal angle and its impact on dysmenorrhea was discussed in

detail, there was no manual examination of the specific later-

al, anterior/posterior displacement of the uterus, which also

plays a role in dysmenorrhea [23]. Endometriosis was visual-

ly  documented at  the surgery for  24 of  25 women with

chronic pelvic pain and stenosis of the external cervical os

[18]. Lateral displacement is caused by the shortening and

retraction of one cardinal ligament [24]. When the lateral re-

traction is maximal, the ipsilateral uterosacral ligament may

be involved with nodular endometriosis [24]. We had limit-

ed patients who had nodular uterosacral ligaments. We hy-

pothesize  that  the  lateral  displacement  of  the  uterus  is

caused, to begin with, by the non-symmetric distribution of

endometrial implants from retrograde menstrual flow in th-

ese patients, and this leads to the vicious cycle of adhesion

formation, distortion of the anatomy, further outlet obstruc-

tion, greater retrograde menstruation, further adhesions for-

mation, more significant distortion of pelvic anatomy, and

so on (Figure 4). This is supported by the fact that prior

pelvic surgeries, cesarean sections, medications, and several

live  births  did  not  affect  the  lateral  displacement  of  the

uterus, maxsev or Tsev in our patient population.

Figure 2: Teenage dysmenorrhea grade in the presence or absence of uterine deviation
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Figure 3: Adult dysmenorrhea grade in the presence or absence of uterine deviation

Further,  Iwata  et  al.  completed  a  systematic  re-

view/network  meta-analysis  exhibiting  how  progestins  are

more  effective  than  low  estrogen-progestin  in  improving

pain relief  [37].  In addition,  alternative treatments are also

encouraged, such as applying topical heat, acupuncture/elec-

tro-acupuncture,  and  even  transcutaneous  electrical  nerve

stimulation (TENS) is shown to provide significant relief in

pain  symptoms  [38].  For  women  who  have  severe  symp-

toms  such  that  they  do  not  respond to  the  therapies  listed

above, GnRH agonist with “add-back” hormonal treatment

such as norethindrone acetate (as the first  line) with limits

of one year or GnRH beyond six months; if women contin-

ue to be refractory, then aromatase inhibitors can be added

[39].  Taylor et  al.  provided evidence that  higher and lower

doses  of  Elagolix  (GnRH  antagonist)  improved  both  dys-

menorrhea and endometriosis-linked lower abdominal pain

[40]. Surrey et al. proved that consistent use of Elagolix re-

duced dysmenorrhea, dyspareunia, and even non-menstru-

al pelvic pain [41]. Linzagolix is an alternative GnRH antag-

onist with current positive phase 3 results. There is evidence

that  it  can  decrease  the  uterus’  adenomyotic  volume,  im-

prove pelvic pain and dysmenorrhea, and enhance the quali-

ty of life [42]. Lastly, once-a-day Relugolix(GnRH antagon-

ist), in combination with progestin and estradiol, significant-

ly  improved  pain  linked  with  endometriosis  [43].  Notably,

the GnRH agonists  and antagonists  are suggested second--

line treatments due to associated side effect profiles (such as

decreasing  bone  density).  With  women  who  continue  to

have endometriosis-associated pain that is refractory to the

medical  treatments,  aromatase  inhibitors  can  be  recom-

mended  and  may  be  prescribed  in  combination  with  oral

contraceptives, progestins, GnRH agonists/GnRH antagon-

ists. Danazol is not recommended due to unwanted side ef-

fects  (acne,  vaginal  spotting,  weight  gain,  muscle  cramps,
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voice deepening). In summary, the medications that lead to

a  significant  clinical  reduction  in  pain  include  progestins,

anti-progestins,  combined  OCPs,  Gonadotropin  agonists

(GnRH),  GnRH antagonists,  danazol,  aromatase  inhibitors

[35].

Figure 4: Lateral displacement of the uterus obstructing the endocervical canal

Suppose the treatments above or laparoscopic abla-

tion  have  not  worked  well.  More  invasive  treatments  such

as laparoscopic uterosacral ablation (LUNA), adjuvant pre-

sacral neurectomy (PSN), or a nerve block procedure must

be  considered.  PSN  could  be  considered  for  women  with

consistent  pelvic  pain  for  conservative  surgical  manage-

ment; LUNA is not recommended as there is no significant

improvement in pain [44]. As a last resort, total abdominal

hysterectomy  and  bilateral  salpingo-oophorectomy  could

be considered in women who do not desire to take the medi-

cations mentioned above/medications that are not effective

for  them  and  no  longer  wish  to  conceive  [45-48].  When

surgery  is  considered,  surgeons  can  consider  excision  in-

stead  of  ablation  of  endometriosis  to  reduce  endometrio-

sis-associated  pain.  However,  surgical  management  is  un-

suitable  for  young  women  as  they  may  wish  to  preserve

their fertility [35]. Interesting to alternative to surgical man-

agement  include  vaginal  delivery  and  cervical  dilatation.

Juang et al.’s prospective study provided evidence that sever-

ity of dysmenorrhea improved after first spontaneous vagi-

nal delivery as the birth changes the UCA and reduces cervi-

cal canal resistance [49]. Additionally, Dawood provided evi-

dence that cervical  dilatation in patients with primary dys-

menorrhea improved their symptoms as there was a reduc-

tion of resistance to cervical excretion which leads to a de-

crease  in  prostaglandin  release  and  uterine  pressure  [50].

Treating  dysmenorrhea  early  in  the  patient’s  life  is  crucial

to  avoid  harmful  sequelae  such  as  hyperalgesic  priming

through central nervous system reorganizing (predisposing

patients  to chronic pelvic  pain),  and can negatively  impact

mental health of adolescents [51].

Conclusion

This study is a retrospective chart review; thus, re-

call bias could be introduced. Recruiting patients from mul-

tiple centers to increase diversity of patient population and

minimize possible selection bias would be a point of expan-

sion for  this  project.  Likewise,  demographic  characteristics
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and  quality  of  patient  lives  were  not  evaluated  in  our  data

collection  which  can  be  included  in  future  studies  to  ex-

amine any differences in the clinical presentation of dysmen-

orrhea  and  prevalence  across  different  ethnic  groups.  Fur-

ther, collecting data on menstrual cycle patterns such as cy-

cle  length  and  regularity,  as  these  factors  could  influence

dysmenorrhea  severity.  As  objective  measures  were  use  in

this study, the use of ultrasonography or MRI should be im-

plemented for more accurate measurements. Regarding ma-

nagement of dysmenorrhea, clinical trials to evaluate the ef-

fectiveness of different treatment options (nonsteroidal an-

ti-inflammatory  drugs  (NSAIDs),  hormonal  therapies,  or

surgical interventions). Further studies to view the relation-

ship  between cervical  displacement  and dysmenorrhea  can

be prospective where selected patients are followed up over

a concrete  period of  time,  to yield more robust  data.  Since

this study only viewed the impact of dysmenorrhea severity

in  patients  with  lateral  displacement  of  the  uterus  and

cervix, further studies could investigate impact of other vari-

ables on dysmenorrhea severity stratified by other variables

such as patient age, BMI, and contraceptive use.
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