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ABSTRACT

Background and objective: Preoperative anxiety among gynecological patients is well-known and has a direct correlation with
postoperative pain. By minimizing preoperative anxiety, the level of postoperative pain may decrease. The purpose of this study
was to evaluate the effect of preoperative structured information and dialogue on patients’ anxiety and postoperative pain.
Methods: A single-center non-blinded randomized controlled trial. Forty-six women scheduled for hysterectomy were allocated
either to the study group or the control group. The study group was given individual information at a preoperative consultation
while the control group was given information at admittance. The main outcome was anxiety level and postoperative pain.
Results: Forty participants (study group = 20; control group = 20) were analyzed. No statistically significant difference was
found in anxiety level within the first 24 h postoperatively or in postoperative pain within four weeks between the groups.
Conclusions: Preoperative individual information and dialogue did not result in significant effects in reducing anxiety level nor
did it result in lower postoperative pain score.
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1. INTRODUCTION

Preoperative anxiety is experienced by many patients sched-
uled for various surgeries.[1–3] The extent of preoperative
anxiety is not entirely clear. According to Carr et al.[4] pre-
operative anxiety is experienced by 11%-80% of patients.[4]

The patients experience psychological and physical stress,
such as anxiety and fear of anesthesia and postoperative pain,
fear of waking up during the surgery and loss of control, and
hence, it is a problem that implicates postoperative recov-
ery. Preoperative anxiety delays wound healing and increase
the need for medication, increases blood pressure, increases
body temperature and affects patients’ well-being.[3] Accord-
ing to patients, lack of information, the presence of illness
and poor organization of the continuity of care contribute to

preoperative anxiety.[4, 5]

High standards of cost-effectiveness in healthcare systems
have led to an accelerated continuity of care, in which the
patient experiences many transitions in a short time and brief
contacts with healthcare professionals.[3] During these transi-
tions the patient feels insignificant and without control. This
lack of control has a negative impact on the patient’s well-
being and contributes to increased anxiety levels. For the
healthcare providers, these brief patient contacts make it dif-
ficult to identify preoperative anxiety due to the timeframe.[3]

Preoperative anxiety among gynecological patients is more
common than among other surgical patients.[4] Having a
hysterectomy typically causes stress and fear, which is con-
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sistent with the idea that a hysterectomy is associated with
the loss of reproduction, femininity and attractiveness.[4, 6]

Chronic postsurgical pain is a potential adverse event follow-
ing all kinds of surgery. The cause of chronic postsurgical
pain is multifactorial and some of the known risk factors
are; female sex, acute postoperative pain, preexisting pain
and anxiety. The incidence of chronic postsurgical pain after
hysterectomy on benign indication is approximately 30%.
Having chronic pain affects the women’s daily living and
quality of life.[7, 8]

Knowing that preoperative anxiety has a direct correlation
with postoperative pain[2, 7, 9, 10] and that patients who expe-
rience severe postoperative pain can develop chronic post-
surgical pain, it is of the utmost importance to prevent post-
operative pain.[7, 11] By minimizing preoperative anxiety,
patients’ level of postoperative pain will decrease[4, 12–14] and
experiences of well-being will increase[5] along with patient
satisfaction.[15, 16] Preoperative anxiety can be minimized by
providing the patient with comprehensive information on the
entire process, creating transparency and predictability. It is
best to provide this comprehensive information before the
day of the surgery, as patients’ level of anxiety is most likely
high at admission, and therefore, they may have difficulty
receiving and understanding information.[15, 17, 18]

In a systematic review that updated evidence regarding preop-
erative education interventions and their effect on health out-
comes among patients scheduled for elective cardiac surgery,
only two of the included six studies demonstrated a signifi-
cant difference in preoperative anxiety level in the interven-
tion group. Also, with regards to postoperative pain, there
was no significant difference between the groups in the two
studies.[19]

Another review that included 14 trials assessed the effect of
preoperative education on postoperative outcomes among
cardiac patients. The finding from this review demonstrated
that preoperative education reduced the anxiety level. The
meta-analysis was based on nine trials of which three used
Spielberger State-Trait Anxiety Index (STAI) to measure
the level of anxiety. However, the review failed to demon-
strate any statistically significant difference in postoperative
pain. Only three trials were included in the meta-analysis
that measured the level of postoperative pain.[20]

According to another review that included orthopedic pa-
tients, there was no statistically significant difference be-
tween the groups with regards to postoperative pain. How-
ever, there was a statistically significant difference in the
level of preoperative anxiety. Three trials measured pain
using VAS and were included in a meta-analysis. Four trials

measured preoperative anxiety using STAI and were included
in a meta-analysis.[21]

The conclusion of the three reviews with regards to postoper-
ative pain, were based on low quality evidence.[19–21]

A newly published randomized controlled trial that included
82 patients undergoing spinal surgery found a significant
difference in the level of anxiety and postoperative pain. In
this study, anxiety was measured using the STAI score and
pain was measured on a visual analog scale (VAS). Both
groups were given educational intervention on the day before
surgery and in addition, the intervention group received a
booklet and individualized information that included videos
and pictures.[13]

In summary, we know that gynecological patients are anx-
ious before surgery, that transparency and predictability may
lower the level of anxiety and that anxiety correlates directly
with postoperative pain,[2] but we do not know if preopera-
tive information and dialogue before hysterectomy influence
the level of postoperative pain after hysterectomy. Therefore,
there is a need for more knowledge on this subject.

The purpose of this study was to evaluate the effect of preop-
erative structured information and dialogue on preoperative
anxiety and postoperative pain after hysterectomy on benign
indication. We also evaluated postoperative features such as
nausea and vomiting, oral intake, activity and length of stay.
The hypothesis was that preoperative structured information
and dialogue decrease the level of anxiety and postoperative
pain.

2. METHODS
This study was a non-blinded, single center, randomized
trial. The approval was obtained from the Ethics Com-
mittee of the Central Denmark Region (no. M2013-263-
13). The trial fulfilled the requirements of the Helsinki
Declaration and was conducted in accordance with GCP-
ICH guidelines. This trial was registered at the Danish
Data Protection Agency and at Controlled-trials.com. URL
http://www.isrctn.com/ISRCTN53835337.

2.1 Setting and participants
The study was carried out at a Danish public teaching hospi-
tal. The participants of this study were enrolled from Novem-
ber 2013 to June 2016.

Eligibility criteria for the participants were as follows:
women, age > 18 years, and scheduled for elective hysterec-
tomy on benign indication. Exclusion criteria were women
with anxiety neurosis and other mental disorders, daily pre-
operative use of anxiolytics and opioids, known allergy to
opioids, chronic pain, no ability to communicate in Danish,
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and a body mass index (BMI) > 35.

Before any study-related procedure was performed, the par-
ticipants were given verbal and written information about the
study and written and informed consent was obtained.

Potential participants were screened at the Gynecological
Outpatient Clinic and by using logistics switch boards in the
electronic patient record. Those patients likely to meet the
inclusion criteria who were screened in the Gynecological
Outpatient Clinic, received written and verbal information
about the study, and those who were screened using the logis-
tics switch board received a recruitment letter with informa-
tion about the study and participant requirements. Enclosed
in the recruitment letter was a preaddressed envelope and
written informed consent to return with a signature to the
investigator if the women decided to participate in the study.

2.2 Study design
Randomization with a block size of 8 and a ratio of 1:1 with
sealed envelopes was used to assign the patients to; a pre-
operative meeting with individual information and dialogue,
the study group (SG) or to standard treatment, the control
group (CG). To avoid bias, the random list and preparing
the envelopes according to the random list was done by an
investigator without clinical involvement in the study. After
randomization, all participants received a letter that told them
which group they were assigned to, and for those in the SG,
a preoperative visit was scheduled 14 ± 7 days before the
surgery. The first author, who was responsible for collecting
data, was not blinded.

2.3 Standard information given to the control group
The information provided was based on the pamphlet de-
scribing the current operation and was given to patients upon
admission to the gynecological department on the day of the
surgery. If the participant was the first patient to go to the
theater, there was approximately 45 minutes to prepare the
patient and provide information. If the patient was number
two or three, there was usually more time to give information,
depending on the workload in the ward.

2.4 Intervention
The intervention involved a 45-minute preoperative visit at
the outpatient clinic approximately two weeks before the
surgery. The information provided at the visit was given
chronologically i.e. starting on the evening before surgery
and ending with the completion of the recovery period. In
addition to the information in the pamphlet, the informa-
tion included what the participant would face upon arrival
to the operating area, the characteristics of the operating
theater, anesthetic procedures, what to expect upon waking

up in the recovery room and the return to the gynecological
department.

To enhance the SG self-efficacy, systematic evidence-based
advice was given about how to manage postoperative pain,
postoperative nausea and postoperative bowel function.

The participants were invited to talk about their worries and
expectation. The information given to all participants in the
SG was provided by the first author.

2.5 Sample size
The sample size of this study was based on the calculation
of an expected difference of 35% in the number of patients
with moderate to severe postoperative pain during the first
24 h postoperatively. Moderate to severe pain corresponds
to a score > 6 on a VAS. With 80% power (α = 0.05, β =
0.20), a sample size of 36 patients per group was necessary.
A conservative sample size of 80 was chosen to allow incom-
plete data collection. To recruit this number of patients, the
inclusion period was set to 25 months and later prolonged by
12 additional months.

2.6 Data collection
To evaluate the impact of preoperative information and dia-
logue, the following well-validated instruments were used:
the State Trait Anxiety Inventory questionnaire (STAI),[22]

the McGill Short-Form Pain Questionnaire (SF-MPQ),[23]

and a VAS[24] to measure the intensity of nausea. The STAI
questionnaire evaluates the current level of anxiety and con-
sists of 20 items on a 4-point Likert scale. The cut-off points
are as follows: mild anxiety, 20-39; moderate anxiety, 40-
59; and high anxiety, 60-80. The SF-MPQ consists of three
items: one with 18 words (Pain Rating Index [PRI]), one
presenting Present Pain Intensity (PPI), and one with a VAS,
which is a horizontal line 100 mm in length (where 0 = no
pain, 100 = worst imaginable pain). Anxiety level was as-
sessed upon admission on the day of the surgery, 6 h and 24
h after surgery. Assessment of nausea was measured 6 h and
24 h after surgery, and pain was measured at 6 h and 24 h
after surgery and again at 4-week follow-up. According to
clinical standards, the cut-off point for measuring moderate
to severe pain on a VAS was > 6.

Requirements for rescue antiemetic and morphine during the
first 24 h postoperative were documented in patients’ medical
journals.

Assessments of anxiety, pain and nausea were completed by
the participants themselves and noted in a diary as well as
data about oral intake, activity and vomiting.

In the case the participants were discharged before 24 h
follow-up, they received a stamped envelope to return the
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diary.

Four weeks after surgery, the participants filled in the SF-
MPQ and returned the questionnaire in a stamped envelope.

The primary endpoint with respect to efficacy on pain was
the proportion of patients with a VAS score < 6. Secondary
endpoints were level of anxiety, nausea, oral intake, vomiting,
activity and postoperative length of stay.

2.7 Data Analysis
Statistical analysis was performed using STATA 10 (Stata-
Corp Texas, USA), and EpiData version 3.1 (EpiData As-
sociation, Odense, Denmark) was used for data entry. Data
were analyzed using the Fisher’s exact test, Pearson’s chi-
squared test or Mann-Whitney test. The results are reported
as the means. Categorical and quantitative variables were

dichotomized, grouped and presented as percentages or fre-
quencies. A p-value < .05 was considered statistically sig-
nificant, and a 95% confidence interval was used for the
estimates.

3. RESULTS
Forty-six women consented to participate in this study. Six
participants were withdrawn after randomization for the fol-
lowing reasons: two were referred to another hospital, one
had re-surgery, two withdrew their informed consent and
one had her surgery moved forward, causing her to miss the
scheduled meeting for individual information and dialogue,
and hence she was not provided a diary upon admission.
Baseline data included 40 participants, 20 in the SG and 20
in the CG. The flowchart of the study is presented in Figure
1.

Figure 1. Participants’ flow through the study
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The protocol of the study was violated regarding sample size.
Due to a prolonged inclusion period, the authors decided
to terminate the study on June 30, 2016, regardless of the
number participants included.

The hypothesis was that preoperative structured information
and dialogue decreases the level of postoperative pain and
anxiety.

There were no differences between the groups on baseline
characteristics, except for the type of surgery and the anes-
thetic technique. Anesthetic technique depends on the type
of surgery. Baseline characteristics are presented in Table 1.

At 6 h postoperatively, 95% of the participants in the SG had
a VAS pain score < 6 compared to 90% in the CG, and at 24
h postoperatively, 85% in the SG had a VAS pain score < 6
compared to 95% in the CG.

There were no significant differences between the SG and
the CG with regards to STAI anxiety scores, VAS pain scores
or PPI pain scores at each time point. Controlling for type
of surgery and anesthetic technique in the analysis did not
change the fact that there were no differences between the
groups. The results are shown in Table 2.

There were no significant differences between the SG and
the CG with regards to mean morphine intake (83 mg, 95%
confidence interval [CI] = [52-115] vs. 94 mg 95% CI [51-
137], p = .7) and length of stay (26 hours, 95% CI [18-34]
vs. 27 hours, 95% CI [19-34], p = .8).

In the SG, 7 patients vomited within 6 h postoperatively com-

pared to 3 in the CG, and from 6-24 h postoperatively, 4 and
5 patients in the SG and CG vomited, respectively. There
were no differences in the level of nausea, oral intake and
activity between the groups.

Table 1. Baseline demographic and clinical characteristics
 

 

Demographic and Clinical 
Characteristics 

Intervention 
(n = 20) 

Control (n = 20) 
Clinical 
Characteristics 

Age, years 51 (± 10) 48 (± 13) 

Body mass index 26 (± 4) 24 (± 4)  

ASA status 
I 
II 

 
12 (60) 
8 (40) 

 
10 (50)                 
10 (50)  

Charlson Comorbidity Index  0.9 (± 1.1) 0.6 (± 1.1) 

Preoperative dexamethasone 19 (95) 20 (100)  

Type of surgery 
Abdominal 
Laparoscopic 
Vaginal 

 
10 (50) 
6 (30) 
4 (20) 

 
5 (25)  
12 (60)                 
3 (15)  

Anesthetic technique 
General anesthesia (GA) 
Epidural and GA 
Spinal 

 
9 (45) 
10 (50) 
1 (5) 

 
12 (60)   
5 (30)  
3 (15)   

Intraoperative antiemetic given 

Ondansetron 4 mg 15 (75) 15 (75)  

Postoperative antiemetic given 

Metoclopramide oral (mg) 
Metoclopramide sup (mg) 
Ondansetron iv (mg) 
Ondansetron oral (mg) 

2.5 (± 7.2) 
1.0 (± 4.5) 
1.3 (± 3.2) 
3.0 (± 6.1) 

3.5 (± 5.9) 
1.0 (± 4.5) 
1.5 (± 2.1) 
2.2 (± 5.7) 

Duration of operation (min) 89 (± 39) 99 (± 35) 

Note. Data are the means (± SD) or numbers (%). 

 

Table 2. Level of anxiety and postoperative pain
 

 

Outcome Intervention (n = 20) Control (n = 20) p-value 

STAI score  
 1 h preoperative (n = 40) 
 6 h postoperative (n = 36) 
 24 h postoperative (n = 38) 

 
47 [45-49] 
42 [39-45] 
43 [40-46] 

 
46 [44-48] 
42 [40-44] 
41 [37-44] 

 
.4 
.9 
.4 

Pain score 
 VAS 6 h (n = 40) 
 VAS 24 h (n = 39) 
 VAS 4 weeks (n = 36) 

 
2.6 [1.7-3.4] 
2.8 [1.5-4.0] 
1.2 [0.4-2.1] 

 
3.0 [2.1-3.8] 
2.7 [1.7-3.8] 
1.1 [0.4-1.8] 

 
.5 
.8 
.8 

 Note. Because of missing values, n varies slightly between the individual parameters. Data are means (95% confidence interval). Mann Whitney U-test 
for comparing means for continuous variables. 
 

 

 

4. DISCUSSION

The reason for choosing a randomized controlled trial design
is that the characteristics of the patients in each intervention
are purely left to chance in the allocation process. How-
ever, in this study, there appears to have been an imbalance
between groups in the type of surgery and anesthetic tech-

nique, and this imbalance may have influenced and biased
the outcome. The imbalance in the anesthetic technique can
be ascribed to the imbalance in the type of surgery, as dif-
ferent types of surgery require different types of anesthetic
techniques. In the SG, there were 25% more patients under-
going abdominal hysterectomy compared with the CG. It is
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well-known that abdominal hysterectomy causes more post-
operative pain than vaginal and laparoscopic hysterectomy;
hence, the primary outcome, the VAS pain score, could be
biased. However, controlling for the type of surgery and
anesthetic technique did not change the results.

To reduce bias and achieve balance in the allocation of par-
ticipants to the SG and CG, we used block randomization;
however, the randomization did not succeed perfectly. As
mentioned before, there was an imbalance in the type of
surgery. This imbalance may have been accidental. On the
other hand, using block randomization in a non-blinded study,
such as the current study, may also be a limitation, as the
allocation may be predictable. However, we do not believe
that this limitation has influenced the results.

The data were collected by the first author, who knew the ran-
domization status of the patients. However, the majority of
measures were subjective assessments such as the SF-MPQ,
STAI and VAS, which were completed by the participants
themselves.

In this randomized controlled study comparing preoperative
individual information and dialogue with standard informa-
tion, we found no significant differences in STAI anxiety
scores, VAS pain scores and PPI pain scores. The reason for
not being able to demonstrate that individual information and
dialogue lowered the level of anxiety and reduced postoper-
ative pain may be that the size of the study sample was too
small and hence may have failed to support the hypothesis
due to a type II error.

In the results section, we observed that more participants in
the SG had moderate to severe pain at 24 h compared to the
CG. This finding could be explained by the greater number
of abdominal hysterectomies in the SG.

Recruitment was a limitation of the study. The fact that the
participants may have had to come to the hospital for an
additional visit was a drawback. The current study did not
succeed in including the appropriate number of participants,
and hence, the protocol was violated. One of the reasons for
not being able to include the appropriate number of partici-
pants is that the number of hysterectomies performed at the
Department of Gynecology and Obstetrics was reduced by
half during the inclusion period.

Due to improved anesthetic and surgical techniques in recent
decades, the length of hospitalization has been significantly
reduced. Simultaneously, there has been an increase in the
use of minimally invasive surgery and ambulatory surgery,
in which patients are admitted on the day of the surgery. All
these improvements have reduced the opportunity to give
patients all the preoperative information necessary to reduce

anxiety.

Despite the fact that there are no similar studies in the litera-
ture (based on gynecological patients), evidence exists that
the effectiveness of preoperative interventions may lead to
positive postoperative outcomes in surgical patients.[13, 19–21]

However, the review by Guo[19] that examined the effect of
preoperative education interventions to reduce anxiety and
improve recovery among cardiac patients produced conflict-
ing results. Six studies were included in the review, and four
of these studies measured anxiety levels. Two of the studies
showed that preoperative intervention could reduce patients’
level of anxiety, while two studies showed no difference in
anxiety levels between the study group and the control group,
which supports the results in the current study.

Only two studies in the aforementioned review[19] examined
pain as an outcome. One measured postoperative pain using
the SF-MPQ and found no difference between the groups.
The other study measured pain 6 months after surgery using
a VAS. This study also failed to prove that a preoperative ed-
ucation intervention could reduce pain. Both studies support
the findings of the current study.

According to the reviews by McDonald et al.[21] and Ramesh
et al.,[20] there was no statistically significant difference be-
tween the groups with regards to postoperative pain. How-
ever, as mentioned before there was a statistically significant
difference in the level of anxiety. These reviews support
the findings of no statistically significant difference in post-
operative pain in the current study but do not support the
findings of no statistically significant difference in the level
of anxiety.

When we compare this study’s results with the results in
the study by Lee et al.,[13] we see approximately the same
level of pre- and postoperative anxiety in both SG. However,
when we look at the CG, we see that Lee et al.[13] managed
to demonstrate a significantly higher level of pre- and post-
operative anxiety level compared to the level in the current
study and they also managed to demonstrate a significantly
lower level of postoperative pain. Although Lee et al.[13]

used same methods in measuring results and used some of
the same time point as in the current study; the interventions
in the studies were different. In the current study, the in-
tervention took place approximately two weeks before the
surgery whereas the study by Lee et al.[13] took place the
day before the surgery. In both studies, the participants were
given individual intervention; however, in the study by Lee
et al.[13] the participants also got a booklet with extensive in-
formation and pictures. The difference in design may explain
the difference in results.
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5. CONCLUSION
As mentioned before, we failed to demonstrate that individual
information and dialog could reduce the level of preoperative
anxiety and hence reduce postoperative pain among women
who underwent hysterectomy. One possible reason is that
we did not stratify the participants according to their level
of anxiety. It might be that only those with a high level of
anxiety may benefit from individual dialog and information.

Implications for nursing education, practice and re-
search
In the future, it may be beneficial for patients with an ele-
vated level of preoperative anxiety if nurses are more aware
of potential symptoms of preoperative anxiety and that they

have the expertise and skills to delivering knowledge-based
care for those patients who have an elevated level of preoper-
ative anxiety. If nurses are provided with education on how
to identify anxiety and how to act on it, they will be able
to identify patients with an elevated level of preoperative
anxiety and provide proper care and hence the patients will
experience reduced postoperative pain.

There is a need to conduct well-designed trials to provide
evidence of whether or not preoperative interventions are
effective in reducing anxiety levels and hence reduce the
level of postoperative pain after hysterectomy.
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