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ABSTRACT
Background: Office hysteroscopy is becoming increasingly popular leading to examinations and operations without
anesthesia. Anxiety is always present before an aversive medical intervention and may play a role in pain perception.
The objectives of the study were to determine if pain perception is linked to anxiety and how well patient satisfaction
questionnaires correlate with pain.
Methods: Prospective observational study enrolled one hundred and four women. One hundred cases were included
and analyzed. Patients scheduled for office hysteroscopy, who accepted to participate and were able to answer
questionnaires.
Results: A ten centimeter visual analogue scale was used for pain evaluation and the State anxiety-trait inventory for
adults questionnaires for anxiety assessment. Three other satisfaction questionnaires, each consisting of three answers,
were also administered and investigated. Analysis was performed using SPSS 22.0 IBM for windows software tools.
Conclusions: Correlation between anxiety and pain reporting showed no influence with anxiety trait (p value =
0.4170) and a mild correlation with anxiety state (p value = 0.146). Classification of pain into “no pain”, “mild pain”,
“moderate pain” and “severe pain”, should be revised in office hysteroscopy: for visual analogue scale, scores of 2.5
to 3 cm correspond to the lower boundary of moderate pain and scores above limit 6.5 cm should define pain as
severe. Satisfaction questionnaires significantly correlated to discomfort (p value <0.001) and may be a practical
option to assess tolerance of medical procedures with excellent sensibility and specificity.
Keywords: Office hysteroscopy, Anxiety, Pain, Satisfaction questionnaires

INTRODUCTION
In 1967 Fritz Menken used a pediatric cystoscope to
examine the womb.1 Hysteroscopy is nowadays a routine
technique, allowing direct visualization and diagnosis and
is considered gold standard in uterine abnormal
bleeding.2-10

Office hysteroscopy (OH) is becoming increasingly
popular, leading to examinations and even operations
without anesthesia, as modern mini-hysteroscopes avoid
cervical dilation, misoprostol administration facilitates
operations and the vaginoscopic “no-touch” approach
improves tolerance.11-13
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Anxiety is almost always present before an aversive
medical intervention and may play a role in pain
perception.14-18 There seems to be a positive association
between anxiety level and visual analog scale (VAS) pain
reporting, and in some cases nervousness may lead to
catastrophizing (exaggerated negative orientation toward
pain stimuli).17,18 Pain can be predicted with a measure of
catastrophizing one week prior to scheduled appointment
for procedure.19

Inclusion criteria
All women with scheduled OH were considered
candidates. Only those who accepted to participate, had
no acute infection, were not pregnant and had sufficient
understanding of Portuguese reading and writing to be
able to answer questionnaires were included. They were
fully informed that whether they chose or not to
participate, procedure would be the same. All others were
excluded (Figure 1).

The State anxiety-trait inventory for adults (STAI) Form
Y1 (administered for anxiety trait) and Form Y2
(administered for anxiety state) have been validated for
evaluation and scoring of anxiety. 20,21 Both consist of a
self-administered twenty question sheet with four
possible answers (not at all, somewhat, moderately so and
very much so). Score values range from twenty to a
maximum of eighty in each subscale. In general the
higher the score, the more anxious the patient is and it has
been suggested that scores of thirty-nine to forty in young
adults, and fifty-four to fifty-five in older adults are
indicative of clinically significant anxiety.21,22 There are
Portuguese versions of these questionnaires which have
been validated.23

118 potential participants
14 excluded for not
accepting to enrolled or
didn’t want to answer or
had difficulty
understanding
questionnaires
104 accepted and enrroled

4 excluded for
Incomplete data

OH patients may have higher VAS scores with longer
waiting time and women with higher STAI scores may
experience more pain or indeed there may not be any
correlation between STAI and VAS scores.24-26
Distractions such as music may be associated with lower
pain and anxiety.27
As to patient satisfaction questionnaires, how well do
they correlate with pain score? De Iaco wrote “one-third
of women experienced severe pain, although most (83%)
claimed they were willing to have a repeat procedure
under the same conditions”.28
There are two questions we will try to answer: Is pain
perception linked to anxiety? And how well do patient
satisfaction questionnaires correlate with pain score?

100 analyzed

Figure 1: Flow diagram of selection of women.
Before examination, a STAI Y1 and a STAI Y2
(www.mindgarden.com) questionnaire was offered to
participants, with a thorough explanation of how to
answer, stressing replies were confidential, couldn’t be
traced to patient by unauthorized personnel and should be
as honest as possible. Population characteristics are
described on Table 1.
Table 1: Population characteristics.
N=
100

METHODS
From March to June 2015, one hundred and eighteen
patients scheduled for OH at centro hospitalar tondelaviseu, Portugal were invited to enroll in this prospective
observational study. Of theses one hundred and four
accepted to participate but four cases had incomplete data
and were excluded. One hundred cases were included and
analyzed. The study was conducted in compliance with
the protocol, the declaration of Helsinki, the good
epidemiological practice, and all applicable laws and
regulations. This work was supported by Portuguese
iBiMED - Institute for Biomedicine and the Portuguese
Foundation for Science and Technology (FCT-Fundacao
para a Ciencia e a Tecnologia) within projects:
UID/BIM/04501/2013

Age
Gesta
Body weight
Height
C-section
Nuligest
Parous
Menopause*
Fertile

21
9
91
55
45

Minimum
28
0
46
145
0

Maximum
84
9
103
179
3

Mean

SE

54.61
2.19
68.27
159.13
0.33

13.296
1.376
12.203
6.447
0.697

*

Last menses more than twelve months and woman not on
hormone therapy
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Table 2: Reason for hysteroscopy.

Valid

Menorrhagia
Post-menopausal bleeding
Thick endometrium
Sterility
Total

Frequency
19
15
63
3
100

Women were referred to hysteroscopy to study common
gynecological conditions: menorrhagia, post-menopausal
bleeding, sonographic thick endometrium and sterility
(Table 2).
Hysteroscopy was performed using the vaginal no touch
approach with a 3.5mm outer sheet device (2.9 mm optics
either from Fiegert Endotech® Tuttlingen, Germany or
Karl Storz Hopkins® Tuttlingen, Germany) with a fore
oblique 30º mini-hysteroscopy. An Ackermann® xenon
light source and a constant flow Richard Wolf ® hystero
pump, using saline at eighty mm of mercury was standard
in procedure. A 3CCD endocam® enable vision on a
screen. Misoprostol had been prescribed to be applied
intra-vaginal the previous night.
At the end of procedure a nurse would show the woman a
ruler having on the side facing the patient a straight 10
cm line with markings “no pain” (left end) and “maximal
pain” (on the right end). A sliding courser was freely
placed by the patient over the line matching to her pain
experience. At the back the ruler was graded in
millimeters allowing healthcare personnel (nurse) to read
results of patient scoring. Authors chose to value
centimeters and only whole numbers were taken into
account (e.g. 0 to 9 mm score zero, 1 to 1.9 mm scored
one and so forth). Total duration of procedure did not
exceed five minutes.
After scoring patient’s VAS, each women was asked to
answer three satisfaction questions: Procedure was easy?
(With three possibilities “easy”, “some discomfort” or
“hard to endure”); second question pain medication (with
three possibilities “very important to have medication”,
“important to have medication” or “not important to have
medication”) and a third question would you take
medication next time? (With three possibilities “no”,
“don’t know” or “would take”).

association between the pain score and the satisfaction
variables, Spearman’s correlation was used to correlate
anxiety and pain, and finally receiver operating
characteristic (ROC curve) were constructed with
answers from satisfaction questionnaires in order to
establish cutoff points.
RESULTS
Hysteroscopy was complete in ninety three cases and
failed in seven. Those failures were rescheduled for the
same procedure a few weeks later. Four cases were not
successful at this second attempt and were then scheduled
to hysteroscopy under anesthesia. All cases were
analysed irrespective of completion of procedure and
pain score results refer to the first attempt at
hysteroscopy.
Hysteroscopy findings are as shown in Table 3 and
include normal cavity, polyp, endometrial hyperplasia,
carcinoma, uterine septum and submucosal and
intramural mioma.
Table 3: Hysteroscopic diagnosis.

Valid

Normal cavity
Polyp
Hyperplasia
Carcinoma
Septum
Mioma
Incomplete visualization
Total

Frequency
35
45
1
4
1
7
7
100

Mean pain and STAI scores are shown on Table 4,
showing percentiles and maximum and minimum values.
Table 4: Pain and anxiety scores.

N
Minimum
Maximum
Percentiles

Statistical analysis was performed with SPSS 22.0 IBM
for windows and in a statistical hypothesis test with a p
value <0.05 the effect was considered significant. The
confidence intervals are consequently reported with a
95% assurance level. The normal goodness of fit testing
was applied for all quantitative variables. KolmogorovSmirnov test revealed that for almost all quantitative
variables the normal distribution fit is rejected. In
accordance we performed non parametric statistical tests.
For details please refer to annex table at the end of this
article. Kruskal Wallis test was used to evaluate the

Mean
pain score
Valid 100
0
21
10
69
25
2.25
50
4.50
75
7.00

STAI-Y1

STAI-Y2

100
20
73
36.00
45.50
52.00

99
Minimum
Maximum
36.00
43.00
49.00

Figure 2: Scatter plot pain score versus anxiety score.
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The association between variables was evaluate by
Spearman’s correlation. There seems to be a weak
correlation between anxiety and pain score which is not
significant (p value>0.05): 8% correlation between pain
score and STAI Y1 and 15% for STAI Y2 (Table 5).
Scatter plots visually express this lack of correlation and
so probably anxiety is not a significant factor in pain
perception (Figure 2).

Figure 4: Pain and medication.

Figure 3: Procedure was easy?
Table 5: Procedure was easy?
Test statisticsa,b
Pain Score STAI - Y1
Chi-Square
45.625
2.568
Asymp. Sig.
0.000
0.277
a. Kruskal Wallis test
b. Grouping variable: Procedure was easy

STAI - Y2
7.513
0.023
Figure 5: Would you take medication next time?

The Kruskal Wallis test was used to evaluate the
association between the pain score and the satisfaction
variables (three questions shown in Figures 3, 4 and 5
coupled with STAI scores results). Once again, anxiety
scores do not show significant results (p value>0.05)
except for question number one and for the Y2
questionnaire (state anxiety) which showed a modest
association between anxiety and pain (p value = 0,023) as
shown in Figure 3.
In contrast, this same Kruskal Wallis test shows
significant association between pain score and replies
from satisfaction questionnaires (p<001). The boxplot
below each statistical test show patients answers to be
significant and consistent. The higher the pain score, the
more likely women will complain and will be willing to
accept medication for pain relief (Figures 5, 6 and 7).
Table 6: Pain and medication.
Test statisticsa,b
Pain Score STAI - Y1
Chi-Square
27.416
1.038
Asymp. Sig. 0.000
0.595
a. Kruskal Wallis test
b. Grouping variable: Pain medication

STAI - Y2
2.933
0.231

Table 7: Would you take medication next time?
Test statisticsa,b
Pain Score STAI - Y1 STAI - Y2
Chi-Square
18.353
0.915
0.086
Asymp. Sig. 0.000
0.633
0.958
a. Kruskal Wallis test
b. Grouping variable: Would you take medication next
time?
We further explored the satisfaction questionnaires trying
to understand how well they fitted to pain score and if
some estimate regarding pain perception could be made
from these simple answers. Replies were broken down to
binary responses for analysis. First we considered “easy
versus not easy” (this latter group aggregating some
discomfort and hard to endure responses) giving a total of
twenty two for “easy” versus seventy eight for “not
easy”. A second set of binary responses was considered
involving “tolerable” (joining up easy and some
discomfort groups) versus “hard to endure” giving a total
of twenty nine for “tolerable” and seventy one for “hard
to endure”.
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Table 8: ROC curve for pain score: easy (not painful)
procedures.
Area under the curve
Test result variable(s): Pain score
Asymptotic 95%
Std.
Asymptotic confidence interval
Area
Errora
Sig.b
Lower
Upper
bound
bound
0.905 0.044
0.000
0.819
0.990
The test result variable(s): Pain score has at least one
tie between the positive actual state group and the
negative actual state group. Statistics may be biased.
a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

These responses allowed a ROC curve to be constructed
from theses binary responses to identify procedures as
easy and hard to endure (Figures 6 and 7). From the ROC
curve
we
calculated
a
Yoden
index
(=sensitivity+specificity-1) and for each plot a cutoff
point was attained. In Table 11 see the cutoffs matching
to the maximum Yoden index values highlighted in
yellow. Testing of the area under a ROC curve was
conducted and the statistical results were significant (p
value <0.001).
Table 9: ROC curve for pain score for hard to endure
(painful) procedures.
Area under the curve
Test result variable(s): Pain score
Asymptotic 95%
Std.
Asymptotic confidence interval
Area
Errora
Sig.b
Lower
Upper
bound
bound
0.831 0.045
0.000
0.742
0.920
The test result variable(s): Pain score has at least one
tie between the positive actual state group and the
negative actual state group. Statistics may be biased.
a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

Figure 6: ROC curve for pain score: easy (not painful)
procedures.
Table 10: Yoden index constructed from ROC curve.
Coordinates of the Curve (from curve in Figure 6) Coordinates of the Curve (from curve in Figure 7)
Test Result
Test Result
Pain Score
Pain Score
Variable (s):
Variable (s):
Positive if greater
1Yoden
Positive if Greater
1Yoden
Sensitivity
Sensitivity
than or equal toa
Specificity index
Than or Equal Toa
Specificity index
-1.00
1.000
1.000
0.000
-1.00
1.000
1.000
0.000
0.50
1.000
0.864
0.136
0.50
1.000
0.958
0.042
1.50
0.974
0.455
0.520
1.50
1.000
0.803
0.197
0.910
0.182
2.50
0.966
0.662
0.304
2.50
0.728
3.50
0.756
0.091
0.666
3.50
0.862
0.507
0.355
4.50
0.615
0.091
0.524
4.50
0.828
0.366
0.461
5.50
0.513
0.045
0.467
5.50
0.793
0.254
0.540
6.50
0.372
0.045
0.326
0.690
0.141
6.50
0.549
7.50
0.192
0.045
0.147
7.50
0.414
0.056
0.357
8.50
0.077
0.000
0.077
8.50
0.172
0.014
0.158
9.50
0.051
0.000
0.051
9.50
0.103
0.014
0.089
11.00
0.000
0.000
0.000
11.00
0.000
0.000
0.000
The test result variable(s): Pain Score has at least one tie between the positive actual state group and the negative actual
state group.
a. The smallest cutoff value is the minimum observed test value minus 1, and the largest cutoff value is the maximum
observed test value plus 1. All the other cutoff values are the averages of two consecutive ordered observed test values.
Test variable is “pain score” and State variable is question “procedure was easy” dichotomized as: easy vs not easy
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STAY form Y2 (state anxiety), data showed a very
modest correlation between state anxiety and pain.
We did however, find a significant correlation between
satisfaction questionnaires and women’s discomfort
(p<001) and all three questions are consistent in
responses.
Interpretation (findings in light of other evidence)
To the best of our knowledge this is the first study
comparing satisfaction questionnaire answers to pain
scoring and finding statistical significance in this
comparison.
Figure 7: ROC curve for pain score for hard to
endure (painful) procedures.
Table 11: Two by two cross-tabulation for procedure
difficulty vs pain.
Easy versus not easy (discomfort + hard to endure)
Procedure was
Total
VAS
Easy
Not easy
(0,2)
18
7
25
Pain
(3,10)
4
71 75
Total
22
78 100
The best cutoff points matched VAS 2.5 and VAS 6.5 for
answer shifts, and we split results into categories “easy”
(zero to two) “some discomfort” (three to six) and “hard
to endure” (seven to ten).
We then used a two by two cross-tabulation for the first
question “procedure was easy” (with three possible
answers: “easy”, “some discomfort” or “hard to endure”).
Replies analysed were easy versus not easy (which
included “some discomfort” and “hard to endure”). We
were able to then calculate sensitivity (94%) and
specificity (72%) in predicting that hysteroscopy (when
answers were “not easy” to tolerate) would correspond to
VAS score above two (Table 11).
DISCUSSION
Angioli used music and found a positive distracting effect
lowering pain in OH surgery and STAI Y1 post-operative
scores compared with operation without music.27 Carta
on the other hand found waiting time (along with age and
menopause) to be associated with increased pain but no
increase in anxiety was found.25 Gupta stated women in
hysteroscopy outpatient units experience higher levels of
anxiety than other patients in gynecology care.26
Kokanali also found a positive correlation between
waiting time and anxiety with increased pain scores.24
Our data do not support a correlation between STAI form
Y1 (trait anxiety) and an increased pain score. As to

We find it quite significant that women tend to consider
“easy” or acceptable, maneuvers with VAS scores up to
approximately three centimeters. This cutoff has been
considered the upper limit score for “mild” pain.29-33 Not
all authors agree: Jensen and Burckhardt suggest a higher
cutoff of 4.4 centimeters. Our data suggest this threshold
proposed by Jensen to be somewhat high and a VAS
around three seems more acceptable and adequate for
clinical evaluation of pain perception in OH.34,35
Use of simple questionnaires is reproductive and reliable
and may help grade nociceptive experience into
acceptable or unacceptable.
CONCLUSION
In our study, we did not find an association between
anxiety and pain scores in women undergoing OH.
Nevertheless our first satisfaction variable had
significance with STAI-Y2 (p = 0.023), although effect
was weak (Figure 3). This may imply state anxiety may
very slightly influence pain.
Our data also recommends classification of pain into “no
pain”, “mild pain”, “moderate pain” and “severe pain”,
should be revised in OH. Contrary to Jensen and
Burckhardt our figures supports that for VAS evaluation,
scores of 2.5 to 3 cm correspond the lower boundary of
moderate pain and scores above the upper limit of VAS
6.5 cm should define pain as severe.
Questionnaires on patient satisfaction may be useful and
are reliable. They reflect closely patient nociceptive
experience. Evaluation of acceptance of an unpleasant
medical intervention with a three answer questionnaire
accurately reflects nociceptive experience compared to
VAS evaluation. These three answer questions are simple
and more practical to use than VAS scoring. Three
answer questionnaire objectively asking women about
tolerability may be accurate, easy to use and give
healthcare providers an alternative useful tool for
assessing patient discomfort, when performing aversive
medical interventions. Sensibility and specificity are both
excellent for theses inquiries.
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Annex table.

Age
Age at menopause
Gesta
Vaginal deliveries
C-section
Body weight
Height
Diastolic blood pressure
(before) mm HG
Systolic blood pressure
(before) mm HG
Diastolic blood pressure
(after) mm HG
Systolic blood pressure
(after) mm HG
Oximetry before (% O2)
Oximetry after (% O2)
pulse (before) (BMP)
pulse (after) (BMP)
Body mass index

Kolmogorov-Smirnova
Statistic df
Sig.
0.066
100
0.200*
0.137
55
0.012
0.235
100
0.000
0.187
100
0.000
0.472
100
0.000
0.106
100
0.008
0.096
100
0.023
0.071

100

0.200*

0.050

100

0.200*

0.090

100

0.043

0.071

100

0.200*

0.486
0.486
0.084
0.097
0.120

100
100
100
100
100

0.000
0.000
0.078
0.020
0.001

* This is a lower bound of the true significance.
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