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Video Colposcopy for Reducing Patient
Anxiety During Colposcopy
A Randomized Controlled Trial

Ziad Hilal, MD, Ferizan Alici, MD, Clemens B. Tempfer, MD, Veronika Seebacher, MD,
and Günther A. Rezniczek, PhD

OBJECTIVE: To test whether video colposcopy reduces

anxiety among patients undergoing colposcopy.

METHODS: In a prospective, randomized multicenter

trial, we compared video colposcopy and no video

colposcopy in a one-to-one ratio. Situation-specific

anxiety was measured before (S1) and after (S2) colpo-

scopy using the State-Trait Anxiety Inventory. The pri-

mary endpoint was the reduction of the situation-specific

anxiety scores (DS5S2–S1). Secondary endpoints were

pain during and 10 minutes after colposcopy, general

unpleasantness, anxiety during colposcopy, satisfaction

with the information about the procedure, and overall

satisfaction (11-item visual analog scales). Analysis was by

intention to treat. A sample size of 104 per group

(n5208) was planned to achieve 80% power to detect

a difference of 4.8 with a SD of 12.3 in the primary

outcome.

RESULTS: Between August 2016 and March 2017, 225

women were randomized. The mean DS was210.3611.3

SD in 111 women in the video colposcopy group and

210.3611.0 SD in 105 women without video colposcopy

(P5.50). The secondary endpoints pain during examina-

tion (median 2 [interquartile range 1–3] compared with 2

[1–4]; P5.91), pain 10 minutes after examination (1 [0–3]

compared with 1 [0–2.5]; P5.24), general unpleasantness

(3 [1–5] compared with 3 [1–5]; P5.90), anxiety during

examination (3 [1–5] compared with 3 [1–5]; P5.61), sat-
isfaction with the information about the procedure (10

[9–10] compared with 10 [9–10]; P5.88), and overall sat-

isfaction (10 [9–10] compared with 10 [9–10]; P5.54) were

also not different between the two study groups. In

a multivariate linear regression analysis, study center

(P5.028), body mass index (P5.033), and smoking status

(P5.025) independently affected the reduction of anxiety.

CONCLUSION: Video colposcopy does not reduce anx-

iety in women undergoing colposcopy.

CLINICAL TRIAL REGISTRATION: ClinicalTrials.gov,

NCT02697175.
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Colposcopy is a standard technique in the diagnos-
tic algorithm of women with suspected cervical

dysplasia. Like any other medical intervention, colpo-
scopy causes anxiety and discomfort in patients under-
going this procedure.1–3 In addition, colposcopy may
be specifically troublesome for some patients because
cervical dysplasia is a cancer precursor and therefore
they may be particularly anxious as a result of a poten-
tial cancer diagnosis.4–6 In light of this, any interven-
tion sufficient to reduce the anxiety of patients before
and during colposcopy is useful. A small number of
controlled trials assessed interventions such as music,
information leaflets, or educational videos in patients
undergoing colposcopy with the aim of reducing the
patients’ anxiety levels.3,7–11 Only two randomized
trials assessed the effect of live video demonstration:
Walsh et al12 performed consecutive colposcopy and
randomly assigned women to either video colposcopy
or a control group. A significant decrease in state anx-
iety was observed from one visit to the next in all
patients. This decrease in anxiety was significantly
greater in the video colposcopy group. In another
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study, Kola et al13 showed that video colposcopy
reduced blood pressure (as a proxy of distress), but
only in a subgroup of women with a coping style that
is characterized by scanning for threatening cues and
information-seeking and typically results in better psy-
chological outcomes when detailed sensory and pro-
cedural information is presented.

Based on these data in the literature, video
colposcopy may be an appropriate intervention to
alleviate the level of anxiety among patients under-
going this procedure. To test this hypothesis, we
performed a randomized trial to test whether video
colposcopy reduces the level of anxiety among
patients undergoing colposcopy.

MATERIALS AND METHODS

This is a prospective randomized multicenter trial,
which was carried out at the Department of Obstetrics
and Gynecology, Ruhr-Universität Bochum, Bochum,
Germany, and the Institute of Cytology and Immune
Cytochemistry ZYDOLAB, Dortmund, Germany, in
a population of women referred to these institutions
for colposcopy as a result of cervical abnormalities
obtained by cytologic screening. The Department of
Obstetrics and Gynecology represents a hospital set-
ting, and the Institute of Cytology and Immune Cyto-
chemistry represents a doctor’s office. Approval for
this study was obtained by the Ruhr-Universität Bo-
chum medical faculty’s ethical review board (registra-
tion number 5609-16; date of approval April 6, 2016).
The trial was registered with ClinicalTrials.gov
(NCT02697175). All participating women gave writ-
ten informed consent before study inclusion.

Women could participate only if this was the first
colposcopy they had undergone and if they were
between 18 and 80 years old. Further reasons for
exclusion were pregnancy, presence of a language
barrier, a previous oncologic disease, human immu-
nodeficiency virus infection, or a known anxiety
disorder or depression.

Sample size calculations were based on the
expectation of a similar effect as observed by Chan
et al7 who investigated the effect of music on anxiety
during colposcopy. They found mean situational
State-Trait Anxiety Inventory scores of 39.4610.9
and 44.2612.3 in the study and control groups,
respectively. Based on a difference of 4.8 and a SD
of 12.3, an a of 0.05, and power of 0.8, we calculated
that 104 women per group were required (120 assum-
ing a 15% dropout rate). Separate allocation lists were
prepared for both sites by use of a computerized ran-
domization tool. The random allocation sequence
(block size four, randomization ratio one to one) was

performed by a member of staff not involved in the
study who inserted the allocation slips into consecu-
tively numbered, opaque envelopes.

Two senior gynecologists (both male) with exten-
sive experience in colposcopy and a very similar style
of patient interaction performed the examinations,
one in each center. The number of colposcopists was
limited to minimize potential bias. The standardized
procedure was as follows: before any contact with the
senior gynecologists, another gynecologist who did
not perform the examinations and did not take part
in the analysis of this study informed women of the
study. The women, who agreed to participate in
the study and provided written consent, completed
the German version of the State-Trait Anxiety Inven-
tory.14 The State-Trait Anxiety Inventory originates
from Spielberger et al15 and consists of 40 items, each
with four answers, which are grouped into two scales
that measure baseline (trait) and situational (state)
anxiety. The processing time takes approximately 4–
6 minutes for each questionnaire. A higher score in-
dicates higher anxiety, and a State-Trait Anxiety
Inventory state cutpoint of 39–40 is usually set to
detect clinically significant symptoms.16 The scores
from the questionnaires completed before the colpo-
scopy are denoted T (trait) and S1 (state).

To ensure a standardized level of medical infor-
mation, all women then received an information
leaflet providing details about cervical cancer and its
precursors, the biology of the human papillomavirus,
and information concerning the subsequent colpo-
scopic examination. If questions remained, women
could ask the senior gynecologist before the onset of
the examination. Randomization envelopes were
opened by the assisting nurse just before the start of
the examination. Patients were not blinded to their
group assignment as a result of the study design. Each
woman assigned to the experimental group (group 1,
“video colposcopy”) could observe her colposcopic
examination from the moment the speculum was
placed to visualize the cervix. The examination was
presented in real time on a high-end light-emitting
diode television with a 45-inch screen size fixed to
the wall at a distance of approximate 6 feet from the
head of the study participant. The sequence of the
examination was standardized: first, samples for Pap
test and human papillomavirus testing were collected
using a cervical brush device. Then, the cervix was
examined in its native condition for 1 minute and for
at least 3 minutes after applying a 3% acetic acid solu-
tion with a cotton swab. Three levels of magnification
were used (37.5, 315, and 330). The colposcopic
findings were discussed with the patients watching
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the video feed. The television screen was switched off
before any cervical biopsies of potentially dysplastic
lesions were performed. The number of biopsies was
at the discretion of the colposcopist. Endocervical
curettage was performed after biopsy in case of a type
3 transformation zone or in cases of apparent or sus-
pected endocervical abnormalities. Lugol’s solution
was not routinely applied. The colposcopic examina-
tion was assessed according to the 2011 colposcopic
terminology of the International Federation for Cer-
vical Pathology and Colposcopy.17 We did not use
any hemostatic agents after colposcopy and immedi-
ately removed the specula after the examination.
Women assigned to the control group (group 2, “no
video colposcopy”) did not watch their examinations
on the television screen, and any findings were dis-
cussed with them only after the procedure was com-
pleted. The other procedural steps were identical.

After the examination, all women filled out the
State-Trait Anxiety Inventory state questionnaire
once more to reevaluate their situational anxiety
(score S2). In a further questionnaire, all women were
asked to score on 11-item visual analog scales: their
pain levels during (Q1) and after (Q2) colposcopy
(both: 0, “no pain” to 10, “worst imaginable pain”),
how unpleasant the examination was for them (Q3; 0,
“not at all unpleasant” to 10, extremely unpleasant”),
the level of their anxiety during the examination (Q4;
0, “no anxiety at all” to 10, “worst imaginable anxi-
ety”), their satisfaction concerning the medical consul-
tation (Q5), and their overall satisfaction (Q6; both: 0,
“maximally unsatisfied” to 10, “maximally satisfied”).
Women in the study group (group 1) additionally
were asked to answer the following questions (11-item
visual analog scale): level of discomfort as a result of
the live video feed (Q7; 0, “not uncomfortable at all”
to 10, “maximally uncomfortable”), level of anxiety
caused by watching the live video feed (Q8; 0, “no
anxiety” to 10, “very considerable anxiety”), and how
they judged the importance of watching the video feed
for understanding their disease (Q9; 0, “not impor-
tant” to 10, “very important”).

The primary endpoint was the change in situa-
tional anxiety (DS; calculated as the difference S2–S1
between the anxiety scores before [S1] and after [S2]
the colposcopy). Secondary endpoints were anxiety
after colposcopy, pain during colposcopy, pain 10 mi-
nutes after colposcopy, general unpleasantness, anxi-
ety during colposcopy, satisfaction with the
information about the procedure, and overall satisfac-
tion. Analysis was by intention to treat.

Descriptive statistics are reported using means
and SD for normally distributed data and median and

interquartile range for data not meeting this assump-
tion. Accordingly, statistical analysis was performed
using parametric (t test) or nonparametric tests
(Mann–Whitney U test). To compare rates and
proportions, the x2 test was used. All P values are two-
tailed and P,.05 was considered statistically signifi-
cant. Multiple linear and logistic regression analyses
were performed with the difference in State-Trait
Anxiety Inventory state scores before and after the
examination (DS) as the dependent variable and study
group, study center, age, body mass index (BMI, cal-
culated as weight (kg)/[height (m)]2), parity, presence of
allergies, smoking behavior, and level of education as
the independent variables. This selection of potential
confounders was based on the hypotheses that age,
parity, and educational level may be good proxies for
a more experienced and relaxed approach to medical
investigations such as colposcopy and may thus
potentially influence an investigation of procedure-
associated anxiety. We chose BMI because women
with an elevated BMI may be prone to be more
ashamed during an investigation involving nudity and
thus have different anxiety levels. Regarding smoking,
it is well known that depression is more prevalent in
smokers and therefore smoking was regarded as
a potential confounder. Finally, we have chosen a his-
tory of allergies to be included in the list of potential
confounders based on the assumption that allergies are
chronic conditions involving frequent medical en-
counters. Thus, allergy patients may be more relaxed
during colposcopy. We used the statistics software
package SigmaPlot 12.5 for statistical analysis.

RESULTS

Between August 2016 and March 2017, 275 patients
were screened for this study. Forty-six patients did not
meet the inclusion criteria and four patients declined
to participate before randomization. Therefore, 225
patients were randomized and participated in the
study. One hundred fourteen patients were random-
ized in group 1 (video colposcopy) and 111 patients
were randomized in group 2 (no video colposcopy).
Nine protocol violations occurred (technical failure of
the video camera [n51], patients did not fill out the
questionnaire [n56], patient declined participation
during colposcopy [n51], colposcopy not performed
[n51]). These patients were not included in the final
analysis. Thus, 216 patients were included in the anal-
ysis. A flow diagram depicting the patents’ flow
through the study is shown in Figure 1. Patient char-
acteristics according to study allocation are shown in
Table 1 and were comparable between the two treat-
ment groups.
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Table 2 shows a comparison of the primary and
secondary endpoints between the two study groups.
Specifically, the primary endpoint of this study (the
mean reduction of the anxiety scores [DS]) was not
different between the two study groups (210.3611.3
SD in 111 women in the video colposcopy group and
210.3611.0 SD in 105 women without video colpo-
scopy; P5.50). The anxiety scores before (S1; median
51 [interquartile range 42–62] compared with 50 [in-
terquartile range 41–61]; P5.73) and after the inter-
vention (S2; 39 [33–50] compared with 40 [33–48];
P5.80) were also not different between the groups.
The secondary endpoints baseline anxiety (T; 38
[33–46] compared with 37 [31–44]; P5.42), pain dur-
ing examination (2 [1–3] compared with 2 [1–4];
P5.91), pain 10 minutes after examination (1 [0–3]
compared with 1 [0–2.5]; P5.24), general unpleasant-
ness (3 [1–5] compared with 3 [1–5]; P5.90), anxiety
during examination (3 [1–5] compared with 3 [1–5];
P5.61), satisfaction with the information about the
procedure (10 [9–10] compared with 10 [9–10];
P5.88), and overall satisfaction (10 [9–10] compared
with 10 [9–10]; P5.54) were also not different
between the two study groups. Figure 2 shows box
plots of S1, S2, and T anxiety scores in the two study
groups.

In a multiple linear regression analysis with DS as
the dependent variable and study group, study center,
age, BMI, parity, level of education, presence of aller-
gies, and smoking behavior as independent variables,

study center (P5.028), BMI (P5.033), and smoking
status (P5.025) independently affected the level of
anxiety after colposcopy (Table 3). In a multiple logis-
tic regression analysis using the same variables, only
smoking status (odds ratio [OR] 1.94, 95% CI 1.07–
3.51; P5.029), but not study group assignment (OR
0.94, 95% CI 0.53–1.67; P5.84), study center (OR
1.44, 95% CI 0.81–2.55; P5.22), BMI (OR 0.96,
95% CI 0.90–1.03; P5.24), age (OR 0.98, 95% CI
0.95–1.02; P5.28), parity (OR 1.03, 95% CI 0.76–
1.41; P5.85), or education level (OR 1.00, 95% CI
0.85–1.19; P5.96) affected the primary endpoint, that
is, anxiety level reduction (Table 3).

In addition, we looked at the most anxious and
the least anxious patients separately to find out
whether these subgroups would selectively benefit
from video colposcopy. For this purpose, we com-
pared anxiety levels and the amount of anxiety level
reduction in the quartiles with the highest S1 anxiety
scores and the lowest S1 anxiety scores. Results are
depicted in Table 4. Among the group of the most
anxious patients, we found significantly more smokers
(P5.007; Fisher exact test), whereas other patient
characteristics such as age, BMI, parity, and education
level were similar. Anxious patients had significantly
higher anxiety scores both before and after colpo-
scopy. Also, the amount of anxiety reduction (DS)
was significant in both groups, but relatively higher
in the group of anxious patients. The study interven-
tion, live video colposcopy, however, did not affect

Fig. 1. Study flow diagram.
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the amount of anxiety score reduction in both groups
(DS of 219.0611.3 compared with 221.2610.4,
P5.47 in the group of the most anxious patients and
0.066.8 compared with 22.767.3, P5.15 in the
group of least anxious patients). This means that anx-
ious patients have high levels of anxiety both before
and after colposcopy, but also lose a high amount of
anxiety during the course of colposcopy. They do not,
however, benefit from watching the colposcopy
live feed. The group of the least anxious patients,

interestingly, also lost a significant amount of anxiety
during the course of colposcopy, although their abso-
lute anxiety levels both before and after colposcopy
were low. They also did not benefit from live video
colposcopy. Figure 3 shows box plots of S1 and S2
anxiety scores in the most and least anxious quartiles
of patients broken down by study group.

Because patients in the two study centers differed
in regard to their anxiety levels before colposcopy, we
analyzed the two study centers separately. As shown

Table 1. Group-Specific Characteristics of Study Participants in Groups 1 and 2

Patient Characteristic Group 1, Video Colposcopy Group 2, No Video Colposcopy

No. of patients 111 105
Age (y) 36.169.5 35.5610.8
BMI (kg/m2) 23.564.0 24.264.3
Educational level* 4 (3–5) [4] 3 (2–6) [2]
Insurance status (private/regular) 8 (7.2)/103 9 (8.7)/95 [1]
Parity 0.9461.01 1.0061.08
Allergy (yes/no) 42 (37.8)/69 46 (44.2)/58 [1]
Smoking (yes/no) 51 (45.9)/60 59 (56.7)/45 [1]
Drug abuse (yes/no) 0 (0)/111 2 (1.9)/102 [1]
Prescription drug use (yes/no) 38 (34.2)/73 38 (36.5)/66 [1]
Concomitant disease (yes/no) 48 (43.2)/63 38 (36.5)/66 [1]
Complications 1 (0.9) 1 (1.0)
Type of transformation zone

1 85 (76.6) 81 (77.1)
2 16 (14.4) 12 (11.4)
3 10 (9.0) 12 (11.4)

Referring cytology
ASC-US 2 (1.8) 6 (5.7)
AGC, endocervical 1 (0.9) 0
ASC-H 4 (3.6) 3 (2.9)
AGC “favor neoplastic,” endocervical 7 (6.3) 4 (3.8)
LSIL 36 (32.4) 33 (31.4)
HSIL 60 (54.1) 57 (54.3)
Other 1 (0.9) 2 (1.9)

Colposcopic findings [1]
Normal 16 (14.4) 17 (16.3)
Minor changes 35 (31.5) 29 (27.9)
Major changes 54 (48.6) 56 (53.8)
Suspicious for invasion 5 (4.5) 0
Nonspecific 0 0
Miscellaneous findings 1 (0.9) 2 (1.9)

Histologic results
Negative for dysplasia 24 (21.6) 28 (26.7)
CIN I 24 (21.6) 21 (20.0)
CIN II 13 (11.7) 12 (11.4)
CIN III 48 (43.2) 40 (38.1)
ACIS 0 2 (1.9)
Invasive squamous cancer 2 (1.8) 1 (1.0)
No biopsy 0 1 (1.0)

BMI, body mass index; ASC-US, atypical squamous cells of undetermined significance; AGC, atypical glandular cells; ASC-H, atypical
squamous cells cannot exclude high-grade squamous intraepithelial lesions; LSIL, low-grade squamous intraepithelial lesions; HSIL,
high-grade squamous intraepithelial lesions; CIN, cervical intraepithelial lesion; ACIS, adenocarcinoma in situ.

Data are n, mean6standard deviation, median (interquartile range), or n (%). Numbers in square brackets indicate the number of missing
values.

* Educational level, range 1–8 (15minimum education required by law, 85postgraduate education).
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in Table 5, S1 was higher in center 2 compared with
center 1 (median 52 [interquartile range 42–63] com-
pared with 48 [41–57]; P5.057) as was the amount of
anxiety reduction DS (mean 211.7611.5 SD com-
pared with 28.3610.3 SD; P5.025). This effect ap-
pears to be triggered by the setting (doctor’s practice
[center 1] compared with hospital [center 2]) and in
part by the higher rate and higher S1 scores of smok-
ers in center 2. However, in both centers, video colpo-
scopy did not reduce DS.

Lastly, we asked patients in the live video colpo-
scopy group about their experience with watching the
live video feed (Table 2, bottom, questions 7–9). They
reported that their level of discomfort resulting from
watching the live video feed was negligible (median
anxiety level 0; interquartile range 0–2.75) as was
their level of anxiety caused by watching the live
video feed (median anxiety level 0; interquartile range
0–2). On the other hand, somewhat surprisingly, they
rated the importance of the live video feed for under-
standing the disease very high (median 9; interquartile
range 8–10). A corresponding question was not asked
of the control (no video colposcopy) group.

DISCUSSION

Women undergoing colposcopy are anxious and
interventions aimed at reducing the level of anxiety
before and during colposcopy are useful. We per-
formed a prospective, randomized trial comparing
video colposcopy and no video colposcopy as

Table 2. Primary and Secondary Outcomes

Variable
Group 1, Video
Colposcopy

Group 2, No Video
Colposcopy P*

No. of patients 111 105
STAI-S1 score 51 (42–62) 50 (41–61) .73
STAI-S2 score 39 (33–50) 40 (33–48.5) .80
DS 210.3611.3 210.3611.0 .50†

STAI-T score 38 (33–46) 37 (31–44) .42
Q1: pain during procedure 2 (1–3) [2] 2 (1–4) .91
Q2: pain 10 min after procedure 1 (0–3) [2] 1 (0–2.5) .24
Q3: general unpleasantness 3 (1–5) [2] 3 (1–5) .90
Q4: anxiety during procedure 3 (1–5) [3] 3 (1–5) [3] .61
Q5: satisfaction with information about procedure 10 (9–10) [2] 10 (9–10) [1] .88
Q6: overall satisfaction with treatment 10 (9–10) [2] 10 (9–10) [1] .54
Q7: level of discomfort as a result of live video feed 0 (0–2.75) [3] NA
Q8: level of anxiety caused by watching the live video feed 0 (0–2) [4] NA
Q9: importance of video colposcopy for understanding cervical
disease

9 (8–10) [7] NA

STAI, State-Trait Anxiety Inventory; STAI-S1, STAI-S2, situational STAI scores before (S1) and after (S2) colposcopy, respectively; DS,
difference S2–S1; STAI-T, baseline (trait) STAI score; Q1–9, 11-item visual analog scales (see Materials and Methods section); NA,
not applicable.

Data are n, median (interquartile range), or mean6standard deviation. Numbers in square brackets indicate the number of missing values.
* Mann–Whitney U test, unless specified otherwise.
† Student t test (one-tailed P value).

Fig. 2. Box plots showing State-Trait Anxiety Inventory
scores for situational anxiety before and after the inter-
vention and scores for baseline anxiety before the inter-
vention in both study groups. Boundaries of the boxes
indicate the 25th and 75th percentiles; black lines within
the boxes mark the medians. Whiskers and filled circles
indicate the 10th and 90th and the fifth and 95th percen-
tiles, respectively. Statistically significant differences are
indicated. *P,.001.
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a measure to reduce anxiety associated with this
common gynecologic procedure. We found that this
is not the case. Video colposcopy is not a meaningful
intervention to reduce the level of anxiety among
women undergoing colposcopy. In addition, other
measures of discomfort such as pain during and
10 minutes after colposcopy, general unpleasantness,
anxiety during examination, satisfaction with the
information about the procedure, and overall satisfac-
tion were also not positively affected by video
colposcopy. Despite the lack of an anxiety-reducing
effect, the importance of the live video feed for
understanding the disease was rated very highly by
the patients. Based on the results of this study, we
conclude that video colposcopy should not be re-
garded as an effective measure to reduce anxiety
during colposcopy, but also does not harm patients
and is rated highly as an adjunct for patients to better
understand cervical dysplasia.

The results of our study are in line with previous
data in the literature suggesting that interventions
such as sensory focusing and active distraction do not
influence pain perception, state anxiety, and affect
during colposcopy.18 Also, the results of our study are
in line with those of Kola et al13 who assessed the
effect of video colposcopy on blood pressure as a sur-
rogate of distress during colposcopy. They demon-
strated that video colposcopy has varying influences
on blood pressure depending on the individual pa-
tient’s coping style. Obviously, live video colposcopy
cannot be used as a one-fits-all intervention to reduce

anxiety. However, many patients are interested in the
colposcopic image and the postintervention ratings
regarding video colposcopy as a measure to better
understand the disease were very high in our study.
Thus, it seems reasonable to offer video colposcopy to
women as a potential tool to underscore transparency
and as an attempt to make cervical dysplasia easier to
understand for affected women. Also, our study is
reassuring in that video colposcopy was not harmful
and did not increase anxiety both among very anxious
as well as less anxious women.

Because our study had a negative result, we want
to emphasize that the study may not have had enough
power to detect subtle effects or effects in specific
subgroups not identified in this study. However, we
can rule out that video colposcopy has a major effect
on procedure-associated anxiety.

Freeman-Wang et al3 performed an observational
trial and found that women attending a colposcopy
clinic for either diagnosis or treatment experienced

Table 3. Multivariate Analyses

Independent
Variable

Multiple Linear
(Dependent:

DS)

Multiple Logistics
(Dependent: DS, #
vs.[Median529.5)

Study group .69 0.94 (0.53–1.67); .84
Study center .028 1.44 (0.81–2.55); .22
Age .51 0.98 (0.95–1.02); .28
BMI .033 0.96 (0.90–1.03); .24
Parity .85 1.03 (0.76–1.41); .85
Allergies .31 0.95 (0.55–1.63); .84
Smoking .025 1.94 (1.07–3.51); .029
Education
level*

.78 1.00 (0.85–1.19); .96

OR, odds ratio; BMI, body mass index.
Data are P or odds ratio (5–95% CI); P.
DS was the primary outcome measure (ie, difference between the

situational State-Trait Anxiety Inventory scores measured before
and after colposcopy).

Bold indicates statistical significance (P,.05). The same variables
were retained for both the multiple linear and multiple logistics
models.

* Educational level, range 1–8 (15minimal education required by
law, 85postgraduate education).

Table 4. Benefit of Video Colposcopy in Most and
Least Anxious Patients

Variable
Most Anxious

Patients*
Least Anxious

Patients†

No. of patients 55 56
Age (y) 36.469.9 37.7611.3
BMI (kg/m2) 23.5364.53 24.6364.16
Parity 1 (0–2) 1 (0–2)
Allergies (yes/no) 26 (47.3)/29 22 (40.0)/33 [1]
Smoking (yes/no) 35 (63.6)/20 20 (36.4)/35 [1]
Education level‡ 4 (2–5) [2] 4 (3–6) [1]
STAI-T score 43 (35–54) 30 (26.25–36)
STAI-S1 score 67 (64–71) 35 (32.25–39)
STAI-S2 score 49 (40–54) 32 (28–38)
P (STAI-S1 vs

STAI-S2)§
,.001 .016

DS 220.0610.8 21.467.1
Video

colposcopy
219.0611.3 (n526) 0.066.8 (n527)

No video
colposcopy

221.2610.4 (n529) 22.767.3 (n529)

P (video vs no
video)k

.47 .15

BMI, body mass index; STAI, State-Trait Anxiety Inventory; STAI-T,
baseline (trait) STAI scores; STAI-S, situational STAI measured
before (S1) and after (S2) colposcopy; DS, difference S2–S1.

Data are n, mean6standard deviation, median (interquartile
range), or n (%). Numbers in square brackets indicate the num-
ber of missing values.

Bold indicates statistical significance (P,.05).
* Most anxious patients are those with S1 scores in the top quartile.
† Least anxious patients had S1 scores in the lowest quartile.
‡ Educational level, range 1–8 (15minimal education required by

law, 85postgraduate education).
§ Mann–Whitney U test.
k Student t test (two-tailed P values).
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a high level of anxiety. The highest levels occurred in
women attending a one-stop see-and-treat clinic. The
introduction of visual information in the form of an
explanatory video before attendance significantly
reduced anxiety in this study. Based on this observa-
tion, it was reasonable for us to hypothesize that let-
ting patients watch a live feed during video
colposcopy may also be a way to reduce anxiety dur-
ing the procedure. However, this was not the case
suggesting that visual information is useful to prepare
patients for colposcopy but is not beneficial during the
examination itself. This lack of an anxiety-reducing
effect of video colposcopy was independent of base-
line anxiety in our study. Specifically, we found that
both the most anxious quartile of patients as well as
the least anxious quartile of patients did not benefit
from video colposcopy. The most anxious patients
had high levels of anxiety both before and after colpo-
scopy, but also lost a high amount of anxiety during
the course of colposcopy. They did not, however,
benefit from watching the colposcopy live feed. The
group of the least anxious patients also lost a signifi-
cant amount of anxiety during the course of colpo-
scopy, although their absolute anxiety levels both
before and after colposcopy were low. They also did
not benefit from video colposcopy. In addition,
another subgroup of patients with markedly elevated
anxiety levels (smokers) also did not benefit from
video colposcopy. These subgroup analyses of our
study population confirm the lack of an anxiety-
reducing effect of video colposcopy across different
subsets of patients. Clearly, on the other hand, there
is no indication based on our data that it increases

Fig. 3. Box plots showing State-Trait Anxiety Inventory
scores for situational anxiety before and after the inter-
vention for the most and least anxious quartiles of patients.
Boundaries of the boxes indicate the 25th and 75th per-
centiles; black lines within the boxes mark the medians.
Whiskers and filled circles indicate the 10th and 90th and
the fifth and 95th percentiles, respectively. Statistically
significant differences between before intervention and
after intervention for the combined groups are indicated.
Note that there were no statistically significant differences
between the video group and the no video group before
intervention and after intervention in either the most anx-
ious quartile or the least anxious quartile. *P,.001;
†P,.05.

Hilal. Video Colposcopy and Anxiety. Obstet Gynecol 2017.

Table 5. Influence of Study Center and Smoking Behavior

Variable

Study Center Smoking Behavior

Center 1 (n591) Center 2 (n5125) P Nonsmokers (n5105) Smokers (n5110) P

STAI-T 36 (31–44) 39 (33–45) .23* 37 (29–43) 39 (34–45.25) .025*
STAI-S1 48 (41–57) 52 (42.5–63.5) .057* 49 (40–57.5) 53.5 (45–64) .002*
STAI-S2 39 (33–50) 40 (33–49) .97* 38 (32.5–46) 41 (34–51) .11*
DS 28.3610.3 211.7611.5 .025† 28.7611.0 211.9611.2 .037†

Video colposcopy 27.4610.6 (n546) 212.3611.4 (n565) .025† 29.3612.0 (n560) 211.4610.5 (n551) .34†

No video colposcopy 29.2610.1 (n545) 211.1611.7 (n560) .38† 27.869.4 (n545) 212.3611.9 (n559) .043†

P (video vs no video) .21† .29† .49† .68†

Smoking (yes/no) 44 (48.4)/47 66 (53.2)/58 [1] .57‡ NA NA

STAI, State-Trait Anxiety Inventory; STAI-T, baseline (trait) STAI scores; STAI-S, situational STAI measured before (S1) and after (S2)
colposcopy; DS, difference S2–S1; NA, not applicable.

Data are median (interquartile range), mean 6 standard deviation, or n (%). Numbers in square brackets indicate the number of missing
values.

Bold indicates statistical significance (P,.05).
* Mann–Whitney U test.
† Student t test (two-tailed P values).
‡ x2 test.

Copyright � by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

8 Hilal et al Video Colposcopy and Anxiety OBSTETRICS & GYNECOLOGY



anxiety during or after colposcopy. Therefore, video
colposcopy may be used in clinical practice and may
be useful and appreciated by patients for demonstra-
tion and educational purposes.
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