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ABSTRACT
Background Understanding predictors of 
pain with gynaecological procedures may 
facilitate individualised counselling and pain 
management. We aimed to study the effect 
of dysmenorrhoea on intrauterine device (IUD) 
insertion pain.
Methods This was a planned secondary 
analysis of a randomised trial evaluating 
self- administered lidocaine gel versus placebo 
for IUD insertion pain. We included those 
participants who reported menses in the 
past 3 months. We assessed dysmenorrhoea 
(in the past 3 months) and procedural pain 
using a 100 mm visual analogue scale (VAS). 
We categorised dysmenorrhoea as none/
mild (<40 mm), moderate (40–69 mm) or 
severe (≥70 mm). We assessed participant 
pain scores at speculum insertion, tenaculum 
placement, IUD insertion, and overall. We 
compared median procedural pain scores by 
dysmenorrhoea group with three- way and post 
hoc pairwise analyses.
Results We analysed 188 participants. 
Demographic characteristics were similar 
among the three dysmenorrhoea groups. 
Pairwise comparisons revealed higher 
median procedural pain scores in the severe 
dysmenorrhoea group compared with the 
none/mild dysmenorrhoea group at speculum 
insertion (25 mm vs 8 mm; p=0.007), tenaculum 
placement (51 mm vs 31 mm; p=0.04) and IUD 
insertion (74 mm vs 61 mm; p=0.04). Overall 
pain did not differ among the three groups 
(p=0.32).
Conclusions Patients with severe 
dysmenorrhoea experienced increased pain 
with all aspects of IUD insertion, including 
speculum and tenaculum placement, 
compared with those with only mild or no 
dysmenorrhoea. Clinicians may consider 
this finding when providing individualised 
counselling and pain management for 
patients undergoing IUD insertion and other 
gynaecological procedures. Larger studies are 
needed to validate the effect of dysmenorrhoea 
severity on pain throughout IUD insertion.

INTRODUCTION
Intrauterine devices (IUDs) provide a 
highly safe and effective means of long- 
term, reversible contraception, and the 
American College of Obstetrics and 
Gynaecology recommends IUDs as a first- 
line option for contraception.1 Unfortu-
nately, fear of pain with insertion remains 
a significant barrier to their use.2

Understanding predictors of IUD 
insertion pain may assist clinicians in 
providing individualised counselling and 
pain management. In a recent randomised 
controlled trial examining the effective-
ness of self- administered vaginal lidocaine 
gel for IUD insertion pain,3 we identified 
dysmenorrhoea to be an independent 
predictor of pain with IUD insertion in 
a regression model, a finding consistent 
with other literature.4–7 The physiological 
basis by which dysmenorrhoea could exac-
erbate IUD insertion pain involves uterine 
hypercontractility, changes in uterine 
blood flow, and increased central nervous 
system response to pain.8 The 52 mg levo-
norgestrel intrauterine system (LNG- IUS) 
provides the non- contraceptive benefit 
of reducing menstrual pain, making it an 
ideal method for individuals with primary 
and secondary dysmenorrhoea.9 Gaining 
a better understanding of dysmenorrhoea 
as a risk factor for IUD insertion pain 

Key messages

 ► Severe dysmenorrhoea appears to be 
a risk factor for increased pain with 
all aspects of intrauterine device (IUD) 
insertion, including speculum and 
tenaculum placement.

 ► This finding may assist clinicians in 
providing individualised counselling 
and pain management for patients 
with dysmenorrhoea undergoing IUD 
insertion and other gynaecological 
procedures.
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and finding an adequate pain control method for this 
population is therefore of the utmost importance.

The objective of this study was to determine the effect 
of dysmenorrhoea on pain experienced at various time 
points during the IUD insertion procedure.

METHODS
We conducted a secondary analysis of a blinded, 
randomised controlled trial evaluating the effective-
ness of self- administered lidocaine gel versus placebo 
at reducing IUD insertion pain.3 This secondary anal-
ysis was planned prior to patient recruitment, and 
dysmenorrhoea data were therefore collected upon 
study enrolment.

The methods of the primary study have been 
detailed previously.3 Briefly, we recruited patients 18 
years of age or older undergoing LNG- IUS or copper 
IUD insertion in an outpatient setting between June 
2016 and April 2017. Study approval was granted by 
the Stanford University Institutional Review Board 
(IRB- 32825) and written informed consent was 
obtained from all participants prior to enrolment. We 
excluded participants who had an allergy to lidocaine, 
had a known uterine anomaly, had a history of cervical 
surgery, had taken misoprostol prior to their proce-
dure, or who requested sedation or narcotic analge-
sics. Prior IUD use was not an exclusion criterion, and 
those participants undergoing IUD removal and rein-
sertion were included in the study. Similarly, we did 
not exclude participants who had used an alternative 
hormonal contraceptive method in the months leading 
up to the study.

For the present analysis, we included those partic-
ipants who reported having a menstrual period in 
the past 3 months. Study coordinators administered 
a baseline questionnaire to collect demographic data, 
obstetric history, and a detailed menstrual history. They 
asked participants about the heaviness of menstrual 
bleeding, associated symptoms, need to take time off 
from work or school, need for pain medication, and 
duration of bleeding and dysmenorrhoea over the past 
3 months. Participants were also asked whether they 
had previously received a diagnosis of dysmenorrhoea 
and whether they had ever received a recommendation 
to use an IUD for dysmenorrhoea. The study coordina-
tors then asked in a standardised fashion “How much 
pain, on average, did you experience with your periods 
in the last 3 months?”. Participants rated the severity 
of their dysmenorrhoea on a 100 mm unmarked visual 
analogue scale (VAS) (0 being “no pain” and 100 being 
the “worst pain imaginable”). We then defined none/
mild dysmenorrhoea as <40 mm, moderate dysmen-
orrhoea as 40–<70 mm and severe dysmenorrhoea 
as ≥70 mm. We chose these cut- off points based on 
prior literature that defined pain severity based on 
patient perception of pain and the amount of analgesic 
required to obtain pain relief.10–12

Using the same 100 mm VAS scale, participants were 
asked to rate their pain level at multiple time points 
throughout the IUD insertion procedure. Our primary 
outcome was pain at the time of IUD insertion, 
measured immediately after speculum removal; partic-
ipants were asked “How was pain with insertion?” in 
a standardised fashion. Secondary outcomes included 
anticipated pain (measured immediately after gel inser-
tion), baseline pain (measured immediately prior to 
the start of the procedure), pain with speculum inser-
tion, pain with tenaculum placement, and overall pain 
(assessed post- procedure). These represent the same 
primary and secondary outcomes reported in the orig-
inal trial.3

We recorded all participant data and VAS scores 
on an electronic tablet using Research Electronic 
Data Capture (REDCap) tools hosted at the Stanford 
Center for Clinical Informatics.13 We performed statis-
tical analysis using IBM SPSS Statistics, version 25.0 
(IBM Corp., Armonk, NY, USA). We set the statistical 
significance level at an alpha of 0.05 for all analyses. 
Given the non- normal distribution of VAS scores for 
pain, we analysed medians. The primary study was not 
powered to evaluate the association between dysmen-
orrhoea severity and IUD insertion pain; as such, this 
secondary analysis was not adequately powered to 
evaluate our stated objective, and this is therefore an 
exploratory paper.

We analysed baseline demographic and clinical char-
acteristics among the three dysmenorrhoea severity 
groups using chi- square or Kruskal–Wallis tests where 
appropriate. Before pooling randomisation groups 
from the original trial for our secondary analysis, we 
conducted a two- way MANOVA to test for an interac-
tion effect between randomisation group and dysmen-
orrhoea group. We also used the Mann–Whitney U test 
to assess whether the efficacy of lidocaine gel, as eval-
uated in the primary study, differed by dysmenorrhoea 
group. For each procedure time point, we compared 
median VAS scores among the three dysmenor-
rhoea groups using the Kruskal–Wallis test. We then 
performed pairwise analyses for all significant find-
ings using the Dunn post hoc test with the Bonferroni 
correction for multiple comparisons.

Patient and public involvement
There was no involvement of patients or the public in 
the design or conduct of this study.

RESULTS
We assessed 276 patients for eligibility for the primary 
study. We enroled 220 participants and included 215 
in the primary analysis. Of these, 188 reported menses 
in the past 3 months and were therefore eligible for our 
secondary analysis (figure 1).

Of those included in the secondary analysis, the 
majority (64.4%) reported dysmenorrhoea scores 
in the none/mild range, whereas 23.9% and 11.7% 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://jfprhc.bm

j.com
/

B
M

J S
ex R

eprod H
ealth: first published as 10.1136/bm

jsrh-2020-200918 on 31 M
arch 2021. D

ow
nloaded from

 

http://jfprhc.bmj.com/


Schneyer R, et al. BMJ Sex Reprod Health 2022;48:e31–e37. doi:10.1136/bmjsrh-2020-200918 e33

Original research

reported moderate and severe dysmenorrhoea, respec-
tively. There were no significant differences in baseline 
demographic characteristics among the three dysmen-
orrhoea groups (table 1). Participants with increas-
ingly severe dysmenorrhoea were more likely to report 
heavy bleeding and associated menstrual symptoms. 
Of those in the severe dysmenorrhoea group, 36.4% 
were recommended to use the LNG- IUS to treat their 
dysmenorrhoea (table 1).

In the primary study, self- administered lidocaine 
gel did not reduce pain with IUD insertion compared 
with placebo3; similarly, recognising lack of power, 
we found no benefit of lidocaine gel versus placebo 
when stratified by the three dysmenorrhoea groups. 
Two- way MANOVA showed no interaction between 
randomisation group and dysmenorrhoea group for 
IUD insertion pain (p=0.64). We therefore pooled 
participants in the lidocaine and placebo groups for 
our intended secondary analysis.

Three- way comparisons revealed statistically signif-
icant differences in median VAS scores by dysmenor-
rhoea group at baseline (p=0.04), speculum insertion 
(p=0.007), tenaculum placement (p=0.02) and IUD 
insertion (p=0.046) (figure 2). Further pairwise anal-
ysis revealed higher median procedural pain scores in 
the severe dysmenorrhoea group compared with the 
none/mild dysmenorrhoea group at speculum inser-
tion (25 (range 0–61) mm vs 8 (0–81) mm; p=0.007), 
tenaculum placement (51 (0–86) mm vs 31 (0–84) mm; 
p=0.04) and IUD insertion (74 (8–99) mm vs 61 
(2–97) mm; p=0.04) (figure 2). Although we observed 
a statistically significant difference for baseline scores 
overall, it was not clinically significant and was not 
maintained with pairwise analysis. VAS scores among 
the three dysmenorrhoea groups were similar for 
anticipated pain and overall pain.

DISCUSSION
This secondary analysis adds to the growing body of 
evidence that dysmenorrhoea is a risk factor for pain 
with IUD insertion.4–7 Furthermore, we found that 
dysmenorrhoea was a predictor of increased pain at 
other procedure time points—speculum insertion and 
tenaculum placement—an important finding that may 
be relevant to other gynaecological procedures. At 
each step of the IUD insertion procedure, we observed 
that those with severe dysmenorrhoea (as defined by 
a score of at least 70 mm on VAS) were more likely 
to experience increased pain compared with those 
without dysmenorrhoea or only mild dysmenorrhoea 
(less than 40 mm on VAS). Interestingly, dysmenor-
rhoea was not found to be a significant predictor of 
“overall pain”, as measured in our post- procedure 
questionnaire. Ultimately, this recalled pain may be 
more relevant to a patient’s overall satisfaction with 
the procedure.

Individuals who suffer from dysmenorrhoea have 
unique physiological factors that may also predispose 
them to pain with IUD insertion. Dysmenorrhoea is 
associated with enhanced prostaglandin release leading 
to increased basal uterine tone, increased active uterine 
pressure, and uncoordinated uterine contractions.8 It is 
also associated with differences in uterine blood flow 
and steroid hormone biosynthesis.8 14–16 Furthermore, 
individuals with dysmenorrhoea have been shown to 
have a heightened sensitivity to pain both within and 
outside areas of referred menstrual pain, even during 
non- painful phases of the menstrual cycle.8 Repeated 
monthly painful menses may lead to changes in the 
central processing of noxious stimuli, or “central sensi-
tisation”, resulting in hyperalgesia in the absence of any 
tissue injury or inflammation.8 17 Notably, this provides 
a mechanism by which those with severe dysmenor-
rhoea in our analysis experienced increased pain with 
speculum insertion. Given the results of our analysis, it 
is possible that individuals with severe dysmenorrhoea 
could experience more discomfort with all gynaeco-
logical procedures involving a speculum, tenaculum or 
instrumentation of the uterus with any device similar 
to an IUD inserter.

The amount of pain experienced with IUD insertion 
is highly variable and difficult to predict. In addition 
to dysmenorrhoea, factors that have been identified as 
predictors of increased IUD insertion pain include nulli-
parity,4 6 18 19 increased interval since last pregnancy4 20 or 
last menses,18 absence of current breastfeeding,18 20 the 
LNG- IUS (vs the copper IUD),6 19 age >30 years18 and 
anticipated pain.3 4 6 19 With a better understanding of 
these risk factors, providers have an opportunity to indi-
vidualise their approach to counselling patients on what 
to expect with the procedure. Consensus recommenda-
tions presented in 201421 highlight the importance of 
anticipatory counselling as a non- pharmacological inter-
vention for improving a patient’s overall experience with 
IUD insertion. Reducing uncertainty through effective 

Figure 1 Flow of participants. IUD, intrauterine device.
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counselling may alleviate pre- procedure anxiety,22 which 
itself has been shown to correlate with increased IUD 
insertion pain.23

As effective pain management options for IUD 
insertion become routinely available, providers may 

be more inclined to recommend such methods to 
patients with dysmenorrhoea and other risk factors 
for IUD insertion pain. Finding an adequate method 
of pain control for IUD insertion is of key impor-
tance for patients with dysmenorrhoea, especially 

Table 1 Baseline demographic and menstrual characteristics of participants

Characteristic

Dysmenorrhoea severity (VAS, 0–100)

P value
<40 (none/mild)
(n=121)

40–69 (moderate)
(n=45)

≥70 (severe)
(n=22)

Age (years) (median (range)) 27 (18–51) 26 (18–43) 30 (20–46) 0.08

BMI (kg/m2) (median (range)) 23 (15–46) 24 (18–59) 24 (19–34) 0.36

Nulliparous (n (%)) 105 (86.8) 42 (93.3) 17 (77.3) 0.18

Race (n (%)) 0.39

  White 79 (65.8) 27 (60.0) 12 (54.5)

  Asian 15 (12.5) 9 (20.0) 4 (18.2)

  Black or African American 6 (5.0) 2 (4.4) 1 (4.5)

  Native Hawaiian or other Pacific Islander 2 (1.7) 2 (4.4) 0 (0.0)

  American Indian/Alaska Native 0 (0.0) 0 (0.0) 1 (4.5)

  More than one race 8 (6.7) 1 (2.2) 2 (9.0)

  Other 10 (8.3) 4 (8.9) 2 (9.0)

Ethnicity (n (%)) 0.64

  Hispanic or Latino 14 (11.6) 7 (15.6) 4 (18.1)

  Not Hispanic or Latino 104 (86.0) 38 (84.4) 29 (81.8)

  Unknown/not reported 3 (2.5) 0 (0.0) 0 (0.0)

Dysmenorrhoea score* (median (range)) 12 (0–39) 51 (41–67) 80 (70–99) <0.001

Average amount of menstrual bleeding* (n (%)) <0.001

  No bleeding 6 (5.0) 2 (4.4) 0 (0)

  Spotting or scanty 18 (14.9) 1 (2.2) 0 (0)

  Light flow 28 (23.1) 5 (11.1) 1 (4.8)

  Moderate flow 59 (48.8) 30 (66.7) 8 (38.1)

  Heavy flow 10 (8.3) 7 (15.6) 12 (57.1)

Symptoms associated with periods* (n (%))

  Nausea 8 (6.6) 7 (15.5) 10 (45.5) <0.001

  Vomiting 1 (0.8) 0 (0.0) 5 (22.7) <0.001

  Headaches 34 (28.1) 13 (28.9) 11 (50.0) 0.12

Time away from work/school* (n (%)) 0 (0.0) 1 (2.2) 10 (45.5) <0.001

Need for pain medication* (n (%)) 29 (24.0) 25 (55.6) 22 (95.5) <0.001

Number of days of dysmenorrhoea* (median 
(range))

1 (0–9) 2 (0–10) 2.5 (0–15) <0.001

Number of days of menstrual bleeding* (median 
(range))

5 (0–25) 5 (0–14) 6 (0–30) 0.09

Past dysmenorrhoea diagnosis (n (%)) 5 (4.2) 2 (4.4) 7 (31.8) <0.001

Recommended to use IUD for dysmenorrhoea (n 
(%))

6 (5.0) 5 (11.3) 8 (36.4) <0.001

IUD type requested (n (%)) 0.19

  LNG- IUS 104 (86.0) 27 (91.1) 22 (100.0)

  Copper 17 (14.0) 4 (8.9) 0 (0.0)
Analysis was performed using the chi- square or Kruskal–Wallis test where appropriate.
*Based on menses over the past 3 months.
BMI, body mass index; IUD, intrauterine device; LNG- IUS, levonorgestrel intrauterine system; VAS, visual analogue scale.
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since the LNG- IUS may eventually improve their 
menstrual symptoms.9 In our cohort, over one- third 
of participants in the severe dysmenorrhoea group 
had been recommended to use the LNG- IUS to treat 
their dysmenorrhoea. It is plausible that individ-
uals with dysmenorrhoea, given their unique phys-
iological characteristics, could respond more or 
less favourably to certain analgesic interventions. 
Our primary study did not demonstrate a reduction 
in IUD insertion pain with 2% lidocaine gel,3 and 
dysmenorrhoea severity did not alter the efficacy 
of this intervention. As research in IUD insertion 
pain management continues, studies should consider 
evaluating whether their analgesic interventions 
are beneficial for those with dysmenorrhoea. For 
instance, recent trials have demonstrated promising 
reductions in IUD insertion pain with a 1% lidocaine 
paracervical block and a 2% lidocaine intracervical 
block among nulliparas24–26; it would be valuable 

to examine whether these results are applicable to 
individuals with dysmenorrhoea (notably excluded 
from one of the studies), and whether the block itself 
causes more pain among this population.

Our analysis has multiple strengths. Our sample 
included both nulliparous and parous participants 
receiving all five types of IUDs currently approved for 
use in the United States. Another strength of our study 
is our categorisation of dysmenorrhoea severity into 
three groups using a 100 mm VAS (<40 mm=none/
mild; 40–<70mm=moderate; ≥70mm=severe). 
The definition of dysmenorrhoea is vague, and there 
are currently no standardised methods for assessing 
dysmenorrhoea severity.8 Similarly, there are no 
universally accepted cut- off points to define mild, 
moderate and severe pain on VAS, and those used 
in the dysmenorrhoea literature are often arbitrary 
and inconsistent. After conducting an exhaustive 
review of the VAS literature, we chose our cut- off 

Figure 2 Boxplots of median pain scores (VAS, 0–100) at various procedure time points by dysmenorrhoea severity. Three- way comparisons were 
performed using the Kruskal–Wallis test. Pairwise comparisons were performed for significant findings using the Dunn post hoc test with Bonferroni 
correction. IUD, intrauterine device; VAS, visual analogue scale.
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points based on studies that correlated pain scales 
with patient perception of pain severity10 as well as 
the amount of analgesic required for pain relief.11 12 
Among the severe dysmenorrhoea group, menstrual 
characteristics reflected a significant impact on daily 
life, as would be expected for this population; a 
substantial proportion reported associated nausea 
(45.5%), vomiting (22.7%) and headaches (50.0%) 
with their menses, 45.5% reported needing to take 
time away from work or school, and 95.5% reported 
taking pain medication for their periods.

Our study is limited by the fact that our sample was 
comprised of mostly white nulliparas with a normal 
body mass index, and thus is not generalisable to large 
portions of the United States population. Another limita-
tion is that our analysis does not distinguish between 
primary and secondary dysmenorrhoea, a distinction 
that is worth exploring in future studies. Finally, we did 
not power our original randomised trial to evaluate the 
association between dysmenorrhoea severity and IUD 
insertion pain; we would have required a much larger 
sample size to be adequately powered for the three- arm 
comparison within our secondary analysis. Of note, 
our severe dysmenorrhoea group only included 22 
participants (11.7% of the total sample). If adequately 
powered, we may have detected additional statistically 
significant differences in our pairwise analyses. While 
our study suggests that dysmenorrhoea severity has a 
clinically significant effect on pain throughout IUD inser-
tion, larger studies are needed to validate this concept.

In summary, we found that severe dysmenorrhoea 
was a risk factor for increased pain with all aspects 
of IUD insertion, including speculum and tenaculum 
placement. This information may aid clinicians in 
providing more personalised counselling and pain 
management to patients undergoing IUD place-
ment and other gynaecological procedures. Future 
research should consider the effect of dysmenor-
rhoea on interventions targeted at decreasing gynae-
cological procedural pain.
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