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Abstract

Purpose Annual cervical cancer screening is recommended in Germany as a part of the statutory preventive care. Abnor-
mal results can provoke psychological distress and anxiety, compromising women’s adherence. Little is known about how a
cervical dysplasia impacts adherence follow-up visits and prevention habits over time. To optimize care strategies, this study
aims to identify women at risk for nonadherence to follow-up visits after a screening event.

Methods Between November 2015 and May 2017, participants with an abnormal Pap smear at the Heidelberg and Leipzig
University Hospitals received a four-part questionnaire (sociodemographic data, PHQ-D, self-designed fear and prevention
habit questions) at the first consultation (T1) and subsequently after 3 (T2) and 6 (T3) months; healthy controls completed
the questionnaire at T1.

Results 132 women with an abnormal Pap smear [with conization: S1 (n=68, 51.5%), without intervention: S2 (n=64,
48.5%)] and healthy controls (K, n=101) generally adhered to gynecological checkups, except S1 6 months after the first
diagnosis (S1/T3 —0.47, signed rank p <0.0005). Knowledge of primary prevention information, i.e., HPV vaccination,
was significantly higher among K (K 58%, S1 29%, S2 44%, Chi-squared p=0.01) as was vaccine uptake (K 39% versus
S1/S2 7% and 17%, respectively, Chi-squared p =0.0004). Fear of upcoming Pap smears rose significantly over time (S1/
T1-S1/T2-S1/T3, Wilcoxon signed-rank test p <0.001) and was higher among those with conization at T2 (Chi-square test,
p=0.01) and partially accompanied by panic disorders at T1 (Chi-square test p =0.035). Realization of general preventive
habits rose significantly among women without an operative procedure (S2) over the study.

Conclusion This study advances the understanding of non-participation in follow-up visits after a dysplasia diagnosis, iden-
tifying post-conization women as a special risk group for decreased adherence.
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Cervical cancer screening has been established worldwide
and aims to reduce invasive cervical carcinoma (CC). In
Germany, an annual Pap smear is currently recommended
beginning at the age of 20 as part of statutory preventive
care and is covered by public health insurance [1]. Since the
introduction of this Germany-wide CC screening program
in 1971, the mortality rate for CC has decreased by approxi-
mately 50%, and its incidence has remained stable ever since
[1-3]. However, due to screening implementation, the detec-
tion rate of precancerous lesions known as cervical dysplasia
has risen, as has the required treatment, a conization of the
cervix uteri [4, 5]. High-grade cervical dysplasia (CIN III)
transforms into CC in approximately 12-30% of the cases
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within a 5-10-year period and is mostly caused by human
papillomavirus (HPV) infection [6-10].

To date, the German screening program is still organ-
ized at an individual level and depends on patients’ adher-
ence and their own proactive initiative. Data from German
insurance companies show that participation rates only reach
25-55% yearly, whereby 20-40% of women aged under 65
did not attend CC screening at all within a 3-year period
[2, 3,9, 11, 12]. 60% of women with a newly diagnosed
invasive CC have a history of not participating in yearly
screening, underlining the importance of screening to reduce
CC incidence [13]. It has been reported that an abnormal
Pap smear result, which occurs in approximately 1-10% of
screened women, can provoke psychological distress and
increased anxiety and fear, compromising women’s adher-
ence for screening habits [14—17]. However, little is known
about how a cervical dysplasia diagnosis impacts adherence
to gynecological follow-up visits and general prevention
habits over time.

This bicentric case—control study evaluated the psy-
chological consequences of an abnormal Pap smear and
its related treatment strategies over time. Furthermore, the
long-term impact on individual gynecological prevention
habits was evaluated. The aim of this study was to identify
women at risk for nonadherence to optimize post-interven-
tion strategies to increase the outreach of gynecological
follow-up modalities.

Methods
Study population and study protocol

All women with an abnormal Pap smear (at least Pap III)
aged 18-75 years, who attended the special dysplasia outpa-
tient consultation at the University Hospitals in Heidelberg
and Leipzig between November 2015 and May 2017 were
eligible to participate in this explorative case—control study.
Treatment was recommended in accordance with the current
guidelines, regardless of patients’ study participation. After
enrollment with written consent, each participant received a
questionnaire at the first consultation (T1) as described else-
where [18]. In brief, all women who returned the T1 ques-
tionnaire formed the study population; they subsequently
received a follow-up questionnaire by mail 3 (T2) and 6 (T3)
months after T1. If no response was received after 2 weeks,
the study participants were contacted via phone. Potential
candidates actively refusing or withdrawing participation
after T1 represented active decliners. Secondary loss of con-
tact, for example due to invalid contact information, defined
passive decliners.

The study population was divided into two groups:
S1—patients on whom a subsequent conization was
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performed— and S2—patients requiring no operative proce-
dure. The operational technique was a large loop excision of
the transformation zone (LLETZ) performed under general
anesthesia with additional cervical block.

The control group (K) without cervical dysplasia was
randomly assigned via social interaction and received only
the T1 questionnaire. The study protocol was approved
by the local ethical authorities in Heidelberg and Leipzig
(S-399/2015and 091/17-1k).

Study instruments

The four-part questionnaire consisted of 208 items at T1 and
165 items at T2 and T3. At inclusion, a medical history was
obtained for the study group via System IS-H/i.s.h. med_UC
EhP8 (SAP_Basis 7.50 SPO05/SAP_IS-H6.18 SP007) as
described previously [18, 19]. Data on prevention habits,
fear and anxiety, sociodemographic data, risk factors for
cervical dysplasia, the realization of an HPV vaccination as
well as the Patient Health Questionnaire-D (PHQ-D) [20,
21] are analyzed in this publication; further analyses are
published elsewhere [18, 19]. Individual prevention habits
and participation rates were evaluated by three questions
designed by the authors (Table 1). HPV vaccination and the

Table 1 Prevention habits of the study population S1 and S2, and the
control group K at first visit T1

n S1 S2 K
68 (%) 64 (%) 101 (%)
Usage of gynecological preventive checkup
> Once per year 29 (43) 45 (70) 35 (35)
Once per year 31 (45) 19 (30) 51 (50)
< Once per year 4(6) - 12 (12)
< every 3 years 2(3) - 303)

Not attended at all 203) - -

Do you know how often you are entitled to attend a gynecological
preventive checkup?

> 3 checkups per year 34) 5(8) -

3 checkups per year - 3(5) 303)

2 checkups per year 21 (31) 19 (30) 33(33)
1 checkup per year 40 (59) 35 (54) 63 (62)
< once per year 2(3) - -

Not indicated 23 2(3) 2(2)

How often do you undertake other preventive checkups (e.g., family
doctor/ophthalmologist, early detection colonoscopy)?

> once per year 34) 4(6) 5(5)

Once per year 15 (22) 24 (38) 28 (28)
< once per year 20 (30) 8 (12) 23 (23)
< every 3 years 11 (16) 20 (16) 17 (17)
Not attended at all 19 (28) 18 (28) 28 (27)

S1 subgroup with subsequent conization, S2 subgroup without coni-
zation, K healthy controls, % is indicated in ()
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patient-related fear and anxiety about CC screening over  three questions designed by the authors in addition to the
time after a cervical dysplasia diagnosis were addressed by =~ PHQ-D (Figs. 1, 2, 3).

S1T2

S2T2

-« ST E—
- IEN
Yes = Not yet, but I'm planning = | did not get any information about subsequent vaccination ® No, not interested ® No indication

Fig. 1 After the diagnosis of a cervical dysplasia or a conization were onset, 73 6 months after study onset, X-axis absolute numbers (n) are
you subsequently vaccinated for HPV SI subgroup with subsequent indicated within the bars, Y-axis subgroups S1 and S2 at the different
conization, S2 subgroup without conization, 72 3 months after study times T2 and T3

S1T3 9

S27T3 7

Not anxious at all " A bit anxious ™ Rather anxious M Very anxious M Extremely anxious

Fig.2 How anxious do you feel about your next Pap smear check? X-axis absolute numbers () are indicated within the bars, Y-axis sub-
S1 subgroup with subsequent conization, S2 subgroup without coni- groups S1 and S2 at the different times T2 and T3
zation, 72 3 months after study onset, 73 6 months after study onset,
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S1T2 6 12 10
S1T3 5 14 8
S2T2 5 15 10

S27T3 3 13

Not anxious at all A bit anxious

Fig.3 How anxious do you feel about the re-occurrence of a cervical
dysplasia or even about a possible (re-)operation? SI subgroup with
subsequent conization, S2 subgroup without conization, 72 3 months

Statistical analysis

The statistical analyses were performed in accordance with
Heinzler et al. [18]. In brief, statistical tests were performed
using SAS 9.1 Documentation (SAS, Cary, NC). Continu-
ous data were presented using standard deviation, median,
mean value, minimum, maximum values, n, and percent.
Differences between groups were evaluated with the Wil-
coxon—-Mann—Whitney test and Chi-squared test. All tests
were two sided. Spearman’s rank correlation coefficient was
used for correlation. Results were considered statistically
significant if the p value was <0.05.

Results
Study populations S1 and S2 and control group K

Of 209 eligible participants, 132 women (63.1%) with an
abnormal Pap smear formed the study population at T1 after
the exclusion of passive (n =39, 18.7%) and active (n=38,
18.1%) decliners [18]. A detailed flow chart is published
in our previous work [18]. In brief, the study population
was grouped into S1 (n=68, 51.5%), those with a subse-
quent conization, and S2 (n=64, 48.5%) if no operation was
required [18].

After 3 months (T2), a total participation rate of 68.9%
was obtained (n=91 participants: S1/T2=48; S2/T2=43;
total decliners/T2=41) [18]. After 6 months (T3), 65 of the
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Rather anxious

B Very anxious M Extremely anxious

after study onset, 73 6 months after study onset, X-axis absolute num-
bers (n) are indicated within the bars, Y-axis subgroups S1 and S2 at
the different times T2 and T3

91 T2 participants (49.2%; S1/T3: n=38; S2/T3: n=43)
returned the questionnaire; 26 (19.7%) were lost to follow-up
[18]. The control group (K) comprised 101 healthy women
[18].

Patients’ characteristics of S1,52, and Kat T1

All patient characteristics at T1 are shown in Table 2 [18].
In brief, there were no significant differences between S1
and S2 in respect to age, marital and educational status,
living situation, number of pregnancies, and smoking. The
average participant in S1 was married (S1 46%, S2 26%), a
mother (S1 50%, S2 44%, average number pregnancies of S1
1.25, range 0-5; S2 1.16, range 0-7), aged 35.9 years [range
19-56 versus S2 34.1 years (range 22-52)], mostly with a
secondary school degree (S1 43% secondary and 25% with
college degree; S2 44% secondary and 25% college degree),
and living with their partner and children (S1 39% versus
S2 25%). 26% of S1 and 10% of S2 participants stated hav-
ing had a former conization. Almost one-third of the study
population were smokers [S1 32%, S2 39% with a respective
average of 12 (range 2-25) and 8.7 (range 1-20) cigarettes
per day].

The average woman from the control group (K) was
significantly younger (30.9 years, range 19-72, Chi-square
test S1: p=0.002; S2: p=0.05), similar to S2 in terms of
marital status (21%), mostly childless (mothers K 18%),
had had significantly fewer pregnancies (average num-
ber of pregnancies 0.44, range 0—6, Chi-square test S1:
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Table 2 .P.atients’ characteristics nat Tl S1 (68, T1) S2 (64, T1) K (101)
at first visit T1 n (%) n (%) n (%)
@ age in years, range 35.9 119-561 34.1122-521 30.9 119-721
Children, yes 34 (50) 28 (44) 19 (18)
Number of pregnancies, range 10-51 10-71 10-61
Marital status
Single 9(13) 12 (19) 38 (37)
Married 31 (46) 17 (26) 21 (21
In a relationship 21 (31 30 (47) 37 (37)
Divorced 7 (10) 5(8) 4.(4)
Widowed - - 1(1)
Living situation
Alone 9 (13) 11 (17) 25 (25)
With partner (p) 22 (32) 22 (34) 27 (27)
With children (c) 7 (10) 7(11) 1(1)
With p and ¢ 27 (39) 16 (25) 8 (8)
Shared apartment 1Q2) 3(5) 33 (32)
Others 2(3) 5(8) 7(7)
Education
None 1(1) 1(2) -
Primary school 7(11) 6(9) 1(1)
Secondary or junior high school 29 (43) 29 (44) 14 (14)
Technical diploma/secondary diploma 12 (18) 10 (16) 54 (54)
College 17 (25) 16 (25) 31 (31
Others 1(1) - -
Not indicated 1(1) 23 1(0.99)
History of gynecological operations
Previous conization 18 (26) 6 (10) -
Laser vaporization of vulva/vagina 34) 6 (10) -
Biopsy vulva/vagina 6(9) 16 (25) 8 (8)
Curettage 15 (22) 13 (21) 8 (8)
Smoking history
Yes 22 (32) 25 (39) 20 (20)
No, never 25 (37) 27 (42) 72 (71)
Not anymore 21 (3D 11(17) 909
HPYV vaccination
Yes 5(7) 11(17) 39 (39)
No 49 (73) 44 (70) 50 (49)
Never heard 34) 1(1) 3(3)
1 do not know 10 (15) 7(11) 3(3)
Not indicated 1(1) 1(D) -

S1 subgroup with subsequent conization, S2 subgroup without conization, K healthy controls, 7/ point of
study onset/first visit, @ average, % is indicated in (), range is indicated in I I, p partner, ¢ children (adapted
according to Heinzler et al. [18])

p<0.001; S2: p=0.0005), and very few were living with  Prevention habits

their partner and children (8%). Generally, fewer K women

had a secondary school degree (14%), yet more had gone  HPV vaccination uptake at inclusion, T1

to college (31%). 20% reported being a smoker (9.8 ciga-

rettes per day range 1-25), significantly less than in the ~ The HPV vaccination rate was highest in the control
study group (Chi-squared test p <0.0001). group (K 39% versus S1 and S2 7% and 17%, respectively,
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Chi-squared test p =0.0004). The study population was
significantly less informed about HPV vaccination, some
even having never spoken about this possibility with their
specialist before (S1 56%, S2 46%; K 29%, Chi-squared test
p=0.01).

HPV vaccination uptake by subgroups S1 and S2 over time
(T2,T3)

Almost 40% of both subgroups were never vaccinated for
HPV at any time throughout this study. A maximum of one-
third (S1, S2) were subsequently vaccinated against HPV
after the diagnosis of a cervical dysplasia (highest value
S2/T2 34.8%); Fig. 1 indicates the HPV vaccination status
during study participation. During the course of the study,
a large number of women remained uninformed about the
possibility of a subsequent HPV vaccination (S1/T2 35.4%,
S1/T3 16.3%; S2/T2 16.3%, S2/T3 31.8%, Wilcoxon signed-
rank test p > 0.05).

Secondary prevention habits of subgroups S1, S2,
and K at inclusion, T1

General knowledge about gynecological checkup modali-
ties was reported by almost half of all participants (Table 1)
and did not differ significantly between the three groups.
However, a yearly Pap smear was undergone significantly
more often by the women in S2 with a suspicious lesion (S2
100%, S1 88%, K 85%, Chi-square test p =0.0002). General
preventive habits such as ophthalmologist visits, general
practitioner visits, and early detection colonoscopy were
present equivalently in all groups at inclusion (T1).

Secondary prevention habits of subgroups S1
and S2 over time (T1,T2,T3)

The entire study population (S1 and S2 combined) at T1,
T2, and T3 went to the gynecologist significantly more often
than the control group K at T1 (Wilcoxon signed-rank test

p <0.0004). Subgroup S1 changed their gynecological pre-
vention habits over time (Table 3). S1 went significantly less
often to the gynecologist after 3 months (T2/T1, Wilcoxon
signed-rank test p <0.01) as well as 6 months later (T3/T1
—0.47, Wilcoxon signed-rank test p < 0.0005).

The participation rate for general preventive habits among
S2 was significantly higher 3 months after the event but not 6
(Wilcoxon signed-rank test p <0.04). No impact was noticed
in the S1 group with conization (Wilcoxon signed-rank test
p>0.05).

Psychological distress and patients’ general anxiety
related to an abnormal Pap smear

Women who underwent a conization (S1) were generally
“rather anxious” to “extremely anxious” (Figs. 2, 3) about
their upcoming smear test. Their fear about the next smear
test even rose significantly during the course of the study
(S1/T1-S1/T2-S1/T3, Wilcoxon signed-rank test p <0.001).
Additionally, these women were significantly more anxious
3 months after the intervention than those women who were
only recommended to have regular checks (S1-S2/T2 Chi-
square test p=0.01). In S2, we could not see any change
in dysplasia-related anxiety during the course of the study.

PHQ-D analyses for panic and anxiety disorders (T1,
T2, T3) revealed that group S1 suffered significantly more
from panic disorders than S2 at inclusion (Chi-square test
p=0.035), while there were no significant differences
regarding the general anxiety at this time point.

Discussion

Knowledge of prevention programs is a prerequisite for
taking advantage of their benefits. This study evaluated the
impact of a cervical dysplasia on gynecological and general
prevention habits over time. In our cohort, women with a
suspicious Pap smear visited their gynecologist for checkups
significantly more often than controls at inclusion. However,

Table 3 Prevention habits of
subgroup S1 and S2 over time

Prevention checkup S1 S2

T1 -T2 T2 - T3 Tl — T2 T2 - T3

X p X p x p x p
Gynecological -027 <0.01* -024 >0.05 -0.02 >005 -0.07 >0.05
Others (family doctor/oph- -0.12 >0.05 +0.06 >0.05 —-002 >0.05 —-026 <0.04*

thalmologist/early detection
colonoscopy)

x absolute participation differences in gynecological visits between the time points, p value in terms of the
different time points, 72 3 months after study onset, 73 6 months after study onset, S/ subgroup with coni-
zation, S2 subgroup without conization

*Statistically significant result p <0.05
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6 months after a conization, women were significantly less
adherent to the German S3 guidelines, not realizing the rec-
ommended Pap smear 6 months after intervention. This is
in accordance with Soutter et al., who observed decreasing
compliance for gynecological follow-up visits after CIN
treatment over time in a retrospective study, causing an
increased risk for CC after the treatment for CIN [22, 23].
Although our data are of a prospective nature, our results
on prevention habits should be interpreted with caution as
further long-term follow-up is required to support Soutter’s
analysis.

Fear and anxiety might be the major factors for nonadher-
ence. Fear of dysplasia re-occurrence in the upcoming Pap
smear or a possible re-operation was rather high among all
study participants. This is supported by the previous stud-
ies showing that an abnormal Pap smear result was found
to provoke psychological distress and an increased level of
anxiety leading to decreased screening compliance [14—17,
24]. Anxiety was impacted by a conization at first but had a
declining impact over 6 months. However, avoidance behav-
ior might trigger a selection bias due to the anxiety issue,
and particularly anxious women might not respond. This
might explain the low response rate of 49.2% after 6 months,
with passive decliners evading all further confrontation with
the disease including follow-up Pap smear checks.

Surprisingly, aside from the gynecological screening,
at their first visit nearly a quarter of the study population
reported regularly missing other general prevention habits.
Nevertheless, we observed that the participation rate for gen-
eral preventive habits among women without an operative
procedure (S2) rose significantly after study onset. One can
argue that a positive screening result, i.e., a dysplasia diag-
nosis, triggers short-term adherence to prevention modalities
in general in this subgroup. The long-term impact needs to
be evaluated in future projects.

Non-participation in cervical cancer programs has been
found to correlate with missing knowledge, as a recent UK
survey described. They found that one-third of non-partici-
pants (28%) missed out on CC screening due to low knowl-
edge rather than active denial [25, 26]. In our cohort, the
general knowledge about gynecological screening recom-
mendations was found to be up to 59%. In Germany, other
cancer surveillance programs such as mammography screen-
ing show a realization rate of only 47-64%, while breast
cancer surveillance for women with a familial high-risk
situation merely meets 59% [27, 28]. Low socioeconomic
status, women with a low or a really high education level,
older age, high body mass index, single women, lack of
familial history of breast cancer, and women living in cities
tend to participate in mammography screening less often
[29-31]. Patient-focused educational interventions might
be the potential strategies to reduce nonadherence to can-
cer screening [32]. This includes taking into account that

screening participation is known to positively correlate with
middle age and high social and educational status; this was
also seen in our study population in respect to age [29, 33].

Furthermore, individual aspects should be addressed
during doctors’ consultations. Risk factors and prevention
strategies for cervical dysplasia and cancer remain major
issues. Significant differences in HPV vaccination rates and
smoking habits were still seen in our study population, as
was previously described in a larger epidemiological study
by Klug et al. Their results indicated that only 3.2% knew
about HPV as a risk factor for CC, correlating with social
class. 70% stated being poorly informed about the pathogen-
esis of CC and related risk factors, outlining the necessity for
clear information to improve the outreach of gynecological
care and increase adherence [29].

Besides the risk factors, primary prevention strategies
such as the HPV vaccination also need improvement, as only
7-17% of the study subjects were vaccinated compared to
39% of the controls. This is in accordance with other studies
showing vaccination rates from 24 to 62% [34, 35]. Higher
vaccination rates are known to depend on a high educational
level, interest in health-related issues, and belief in vacci-
nation, as previously shown by two German surveys [36,
37]. The fact that up to 56% of our study subjects had never
spoken about an HPV vaccination with their specialist com-
pared to 29% of the controls is appalling and needs urgent
improvement. Specialists and other health care providers
have neglected to give strong and consistent recommenda-
tions on HPV vaccines as stated in Rosen’s review [26].
Other studies have found a varying lack of awareness and
information among clinicians that also needs improvement
to implement current guidelines as the standard of care [34,
35]. The low vaccination rate among our study participants
might be due to an age bias as the German national immu-
nization program was adjusted in 2007; therefore, some of
our women might not have been addressed regarding vac-
cination, but this would not fully explain our findings. Addi-
tionally, our control group seemed better informed about the
vaccine, possibly impacted by a selection bias in terms of
convenience controls, 42% of whom were medical students
or hospital employees in contrast to almost 25% in the study
group. Therefore, one can assume that medical employees in
general might be more adherent and better informed about
the prevention modalities than the general population.

New concepts are urgently needed not only in terms
of prevention strategies but also for completing follow-up
visits. One can also argue that increasing patient involve-
ment through new technologies is one example of such a
concept. Sultana et al. found that HPV self-sampling kits
not only increase CC screening participation but also found
that women who tested positive subsequently follow the rec-
ommended appropriate clinical intervention, such as col-
poscopy (62.2%) and cytology (20%) [38]. Other studies
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found an improvement in adherence and compliance through
home-based self-sampling kits, partly in combination with
reminder letters [39, 40]. Pap smear-specific reminders in
the form of invitation letters or an SMS with fixed scheduled
appointments for women overdue for CC screening signifi-
cantly increased participation rates [41—-43]. These aspects
might also be useful and desirable for follow-up visits to
impact long-term benefits. Our data have shown that gyneco-
logical outreach must be adjusted according to individual
distress risk factors and further factors of nonadherence to
sustainably improve the screening modalities. The new age
of e- and m-health with high-end technology including wear-
able devices and health apps open different options to align
patient motivation and to impact adherence, but studies are
needed to implement validated instruments. Furthermore,
subgroups at risk for psychological distress need to be iden-
tified to adjust care strategies and offer psychological sup-
port if needed.

Conclusion

This study advances the understanding of nonparticipa-
tion in recommended dysplasia follow-up visits and identi-
fies women having undergone conization as a special risk
group for decreased adherence to preventive measures and
for high levels of anxiety and fear. Educational interven-
tions with invitation letters for follow-up exams, reminder
apps on smartphones, or psychological support for this sub-
group at risk might be possible options for further follow-up
strategies and should be discussed to ensure gynecological
care and to improve the sustainable outreach of screening
modalities.
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