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• Use of general practitioners, hospitals, and prescription drugs increased significantly after a cervical cancer diagnosis
• Use of psychologists/psychiatrists was unaffected by a cervical cancer diagnosis
• In five years after diagnosis, cervical cancer patients used on average analgesic/psychotropic drugs every 2–3 day
• Optimizing balance for cervical cancer patients between prescription drug use and psychologist support might be considered
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Objective. To evaluate the impact of a cervical cancer (CC) diagnosis on use of health care and prescription
drugs.

Methods. This population-based register-study included Danish women aged 23–59 years and diagnosed
with CC in 2001–2005. Women with a cervical screening outcome were used as comparison group. We obtained
number of contacts to general practitioners (GPs), hospitals, psychologists/psychiatrists and defined daily doses
(DDD) of analgesic/psychotropic prescription drugs. A difference-in-differences-design was used to estimate ef-
fect of a CC diagnosis on health-care use from five-year periods before and after the diagnosis/screening outcome.

Results. In total, 926 women with CC and 1,004,759 women without cancer were included. In five years fol-
lowing the date of CC diagnosis, CC patients had increased their use of GPs with 8.6 (95% CI 4.8–12.4) contacts
more than women in the comparison group, and with 4.12 (95% CI 3.99–4.25) more hospital contacts. In contrast,
use of psychologists/psychiatrists was low and largely unaffected by the CC diagnosis. For use of prescription
drugs, analgesics increased with 80 (95% CI 60–100) DDD more in CC patients than in comparison women,
and for psychotropics with 304 (95% CI 261–347) DDD more.

Conclusions. A CC diagnosis was followed by an increase in use of GPs, hospitals, and analgesic/psychotropic
prescription drugs, while use of psychologist/psychiatrist was largely unaffected. This pattern may indicate that
pain/mental health concerns after CC either persisted or were alleviated by other means only.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In Denmark, the cervical cancer incidence rate has decreased after
cervical screening was introduced aiming to find and treat cervical
lth, University of Copenhagen,

.

. This is an open access article under
lesions before progressing to cancer. In 1966, the age-standardized inci-
dence rate was 33.8 per 100,000 (world standard population (W)) de-
creasing to 8.9 per 100,000 (W) in 2016 [1]. Nevertheless, still about
350 Danish women are diagnosed with cervical cancer every year and
about 100 women die annually from the disease.

Cervical cancer treatment with surgery and radio-chemotherapy can
induce permanent consequences e.g. urinary- and bowel problems,
sexual- and vaginal problems, and menopausal symptoms [2]. Several
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studies have reported on the risk of negative psychological conse-
quences after diagnosis and treatment of cervical cancer [2–5]. Also,
these patients were found to have a higher risk of reduced working abil-
ity, longer sick leave, and more often holding disability pension com-
pared with the general population in the decades after the diagnosis
[6,7]. In previous studies, early and late effects were assessed after the
diagnoses of cervical cancer compared with a reference group. This
does not allow control for a potential baseline differences between the
patients and the reference group before the diagnosis.

On this basis, we undertook a population-based register study to
evaluate the potential impact of a cervical cancer diagnosis on the pa-
tients' use of health care services before and after their diagnosis. As
health care indicators, we investigated contacts to general practitioners
(GPs), hospitals, psychologists/psychiatrists, as well as the use of
analgesic- and psychotropic prescription drugs. We hypothesized that
women with cervical cancer increased their use of health care more
than women without cancer.

2. Material and methods

2.1. Cervical cancer screening and cancer treatment in Denmark

In Denmark, the national screening guidelines were issued in 1986
recommending screening of women aged 23–59 years every third
year. In 2007, the National Board of Health changed the recommenda-
tions to every third year for women aged 23–50, and every fifth year
for women aged 50–65 years [8]. Conventional cytology was used na-
tionwide until 2002 whereafter liquid-based cytology was gradually im-
plemented and has been the standard technology since 2015 [9,10].
From 2007 onwards, high-risk HPV-testing has been used for triage of
AS-CUS [11]; from 2012 onwards high-risk HPV-testing has been used
as a check-out test in the screening program for women aged
60–64 years [12]; and from 1 January 2021 primary high-risk HPV
screening with cytology triage will be used in a pilot period for half of
women aged 30–59 years.

The treatment of cervical cancer is centralized to comparatively few
cancer centers in Denmark and follows national evidence-based guide-
lines which are updated regularly and at least every third year [13]. Data
was extracted during the years 2001–2005. Therefore, staging was
based on FIGO 2000 [14]. According to the Danish guideline from 2002
[13], women with stage IA1 without vascular invasion were offered a
conization. Women with stage IA1 and lymphovascular space invasion
(LVSI), IA2, IB1 and IIA with minor vaginal involvement underwent rad-
ical hysterectomy and pelvic lymphadenectomy. Women with stage IIB-
IVA as well as women with high-risk histopathological factors as lymph
nodes metastases, parametrial invasion or involvement of resection
margins were offered adjuvant radiotherapy. Palliative care was given
to women with cervical cancer and distant metastases (stage IVB)
[13]. Women were offered a total of ten follow-up appointments in
the post-operative years; every third month during year 1, every sixth
month during years 2 and 3, and annually years 4 and 5 [13].

2.2. Design

We conducted a population-based register study including all Dan-
ish women in screening age; 23–59 years old. For women in the cervical
cancer group, we used the first-time cancer diagnosis in 2001–2005. As
a comparison group, we selected women adherent to the screening pro-
gram and who were not diagnosed with cervical cancer during the years
2001–2005 or before. As one-fifth of the cervical cancer cases included
in the study was assumed to be stage IA1 [15] and therefore likely to
have been diagnosed at screening, we used women undergoing screen-
ing as the comparison group. The index screening date considered for
women in the comparison group was the first date of either a normal cy-
tology or any non-malignant cervical abnormality including both cyto-
logical and histological diagnoses in 2001–2005. In both groups, we
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studied health-care use in a ten-year period from five years before the
diagnosis- or index screening date to five years after. Mean number of
contacts during the five years before diagnosis/screening outcome (“be-
fore”) was calculated as well as the mean number of contacts in total in
the five years after diagnoses/screening outcome (“after”). The number
of contacts before the diagnosis were included in order to control for dif-
ferences in health care use already before the cervical cancer diagnosis.
All included women had to be living in Denmark in all ten years and we
thus required all subjects to survive for five years after the cancer sur-
gery or the screening procedure. We allowed up to 1-month absence,
which was likely a registration error.

As indicators of health care use, we used the number of contacts to
GPs, to hospitals, both in- and out-patient contacts, as well as contacts
to psychologists and/or psychiatrists. A single visit was calculated as
one contact. We included all contacts observed, but the index operation
date was excluded from the analysis. Also, we studied the use of pre-
scription drugs of two groups; analgesic (ATC-code N02) and psycho-
tropic prescription drugs (ATC N03, N05, N06, N07). We estimated
numbers of “defined daily dose (DDD)” of the drugs. DDD is the as-
sumed daily maintenance dose administered given to an adult for the
drug's main indication. Other variables were age and region. Age was
stratified into three groups: 23–32 years, 33–42 years and
43–59 years. Residence areas were divided into three regions: “Capital”,
“Islands”, and “Jutland”.
2.3. Data sources

In Denmark, all individuals with a permanent address receive a
unique personal identification number (CPR-number). This number is
used to link data from all the registers. All women diagnosed with cer-
vical cancer are registered in the Danish Cancer Register, which is prac-
tically completed since its start in 1943 [16]. Cancers are now classified
according to ICD10. Information on residence area, emigration, and vital
status was retrieved from the Danish Civil Registration System [17]. We
retrieved data on use of GP, psychologist and psychiatrist from the Na-
tional Health Service Register [18] and use of in- and outpatient contacts
to hospitals from the National Patient Register [19]. Purchased drugs in
pharmacies were registered in the Danish National Prescription Registry
which holds information on all prescribed and purchased drugs in
Denmark [20]. The project was approved by the Danish Data Protection
Agency (2010-41-5594).
2.4. Statistical analysis

We used the difference-in-differences method in which data pro-
vided 4 points of interest for each type of health care use; 1) number
of contacts in the “before” period for women with cervical cancer,
2) number of contacts in the “before” period for women without cancer,
3) number of contacts in the “after” period for women with cancer, and
4) number of contacts in the “after” period for women without cancer.
The aim of the analysis was to assess the effect of exposure, i.e. being di-
agnosed with cervical cancer, on the changes in the number of contacts
and DDDs from the “before” to “after” period.

General linear mixed models and least square means were applied
to the data and the mean number of contacts for women and DDDs
for women with and without cervical cancer in the “before” and
“after” period was computed. We also calculated the differences from
the “before” to the “after” period for women with and without cancer,
respectively. The confidence intervals of the means and of the difference
in means with their statistical significance were calculated. Difference of
differences were calculated using point estimates of the mean differ-
ences and the upper and lower confidence limit. We further repeated
the analysis stratified by age and region. Analysis was performed
using R, version 3.0.1 and SAS, version 9.4.



Table 1
Study population by age and region at time of event.

Women with cervical
cancer (%)

Women without cervical
cancer (%)

p-value

Total 926 1,004,759
Age: p < 0.001

23–32 205 (22) 294,948 (29)
33–42 360 (39) 294,334 (29)
43–59 361 (39) 418,477 (42)

Region: p = 0.02
Capitala 213 (23) 219,069 (22)
Islandsb 284 (31) 276,155 (27)
Jutlandc 429 (46) 509,535 (51)

a Copenhagen and Frederiksberg municipalities.
b Old Copenhagen, Frederiksborg, Roskilde, Vestsjælland, Storstrøm, Bornholm, and Fyn

counties.
c Old Sønderjylland, Ribe, Vejle, Ringkøbing, Århus, Viborg, and Nordjylland counties.
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3. Results

In total, 926 women with cervical cancer and 1,004,759 women
without cancer were included in the study (Table 1). Cervical cancers
consisted of 704 cases (76%) of squamous cell carcinomas, 185 cases
(20%) of adenocarcinomas, and 37 (4%) unclassified cervical cancers.
In the comparison group, normal cytology was diagnosed in 929,379
women (92.5%), abnormal diagnosis in 38,312 women (3.8%), and
35,884 had inadequate samples (3.6%).

The age distributions in the two groups differed (p < 0.001)
(Table 1). More women with cervical cancer were aged 33–42 years
(39%) compared with women without cancer (29%). The latter group
was younger with more women aged 23–32 years old (22% vs. 29%, re-
spectively). The distribution of women with and without cancer across
regions was close to similar though slightly more women with cancer
lived on the Islands (31% vs. 27%) and slightly more women without
cancer lived in Jutland (46% vs. 51%) (p = 0.02).

3.1. Contacts to general practitioner

Contacts to GPs were common for both women with and without cer-
vical cancer (Table 2). Women with cervical cancer had a mean number
of 52.4 contacts to GPs in the “before” period and 66.5 in the “after” pe-
riod, representing a change of 14.1 contacts (95% CI: 10.3–17.8) (Fig. 1).
In women without cervical cancer, there was 55.2 contacts “before” and
60.6 “after” hence an increase of 5.5 contacts (95% CI: 5.3–5.6). Therefore,
the number of contacts to GPs increased with 8.6 more contacts (95% CI:
4.8–12.4) for women with than without cancer. Women without cervical
cancer aged 23–32 and 43–59 years at recruitment and residing in all
three regions increased their use of GPs from the before to the after pe-
riod, while this was not the case for women aged 33–42 years; probably
reflecting a decrease in contacts related to pregnancy. Although an in-
crease in number of GP contacts was observed also for women with cer-
vical cancer and residing in the Capital and Islands, the increase was
larger in women with than in women without cervical cancer only in
women aged 43–59 years and in women living in Jutland.

3.2. Contacts to hospitals

Contacts to hospitals were far less frequent than contacts to GPs. In
the “before” period, 53% of women later diagnosed with cervical cancer
had no hospital contacts. In the “after” period this was only 10%. In
women without cancer, 69% had no hospital contacts in the “before” pe-
riod and this was unchanged in the “after” period with 68% (Table 2).
For women with cervical cancer this was reflected in a mean number
of 0.98 contacts to hospitals in the “before” period and 5.17 in the
“after” period, thus an increase of 4.18 contacts (95% CI: 4.06–4.31)
(Fig. 2). For women without cervical cancer the mean numbers were
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0.63, 0.69 and 0.06 (95% CI: 0.056–0.064), respectively. Contacts to hos-
pitals were increased with 4.12 (95% CI: 3.99–4.25) more contacts in
women with cancer than in women without. This pattern was seen in
all age-groups and regions.

3.3. Contacts to psychologists/psychiatrists

The majority of women (93%) in both groups had no contact with a
psychologist and/or psychiatrist in the “before” period, and the same
was true in the “after” period (86% and 91% for women with and with-
out cancer, respectively) (Table 2). For women with cervical cancer the
mean number of contacts to psychologists/psychiatrists increased with
0.90 (95% CI: 0.43–1.37) from the “before” to the “after” period (Fig. 3),
and for women without cervical cancer with 0.40 contacts (95% CI:
0.38–0.41), thus basically the same in the two groups with a difference
in increase of 0.50 contacts (95% CI: 0.03–0.97). The same tendency was
observed across age-groups and regions.

3.4. Use of prescription drugs

In women with cervical cancer, the proportion using analgesic pre-
scription drugs increased from 22% in the “before” period to 39% in the
“after” period. In women without cervical cancer, also 22% used analgesic
drugs in the “before” period, and this use increased to 27% in the “after”
period. The increase was 80 DDD (95% CI: 60–100) higher in women
with cancer than without. Regarding use of psychotropic prescription
drugs, the proportions were 29% and 43%, respectively, for women
with cervical cancer; and 28% and 35%, respectively, for women without
(Table 2) with 304 DDD (95% CI: 261–347) more in women with cancer
than without. In women with cancer, total use of prescription drugs in-
creased with a mean of 539 DDD (95% CI: 489–587) over the 10 years,
as compared with 154 DDD (95% CI: 153–156) in women without cervi-
cal cancer with a difference between the two groups of 385 DDD (95% CI:
336–434) (Fig. 4). As seen in Fig. 4, the contributions to the development
of a difference between women with and without cervical cancer came
from women aged 33–42 and 43–59 years and coming from the Islands
and Jutland, while no significant difference was observed over time be-
tween women with and without cervical cancer in the younger age
23–32 years and coming from the Capital.

4. Discussion

To our knowledge this is the first population-based register study
to address the potential impact of a cervical cancer diagnosis on
the use of health care. There were two important findings from this
population-based register study. First, we observed that a diagnosis of
cervical cancer was followed by an increase in the use of GPs, hospitals
and prescribed analgesic- and psychotropic drugs from the five years
before the diagnosis to the five years after, while the use of psycholo-
gists/psychiatrists was not affected. Second, aging and/or calendar
time affected health care and drug use, underlining the importance of
using a comparison group of women without cervical cancer in the anal-
ysis of changes over time. These findings will be discussed below.

In Denmark, the GPs are the gatekeepers to the health care system
either treating the patients themselves or referring them for further di-
agnostics and treatment. This was reflected in the comparatively large
number of contacts for all women in the “before” period with almost
one contact per month to the GP for each woman. The difference in
number of contacts to the GP from “before” to “after” increased with a
mean of three contacts per year for a woman with cancer and one con-
tact per year for women without cancer. This larger increase for women
with cervical cancer was expected, as almost all of these women had un-
dergone surgery and may contact their GP regarding short-term incon-
veniences, e.g. bleeding, pain, renewal of analgesic prescription drugs,
or permanent consequences following operation and/or radio- and che-
motherapy such as pain, urinary- and bowel discomfort or problems



Table 2
Distribution of study population by use of health care resources.

Women with cervical cancer
Total: 926

Women without cervical cancer
Total: 1,004,759

Before (%) After (%) Before (%) After (%)

Contacts to GP:
0–23 267(29) 232(25) 236,742(24) 206,814(20)
24–53 310(33) 304(33) 390,779(39) 369,422(37)
54–79 176(19) 147(16) 185,127(18) 196,619(20)
80+ 173(19) 243(26) 192,111(19) 231,904(23)

Contacts to hospital:
0 489(53) 91(10) 686,454(69) 680,097(68)
1 233(25) 178(19) 180,946(18) 179,527(18)
2 114(12) 146(16) 70,041(7) 72,050(7)
3+ 90(10) 511(55) 67,318(6) 73,085(7)

Contacts to psychologist/psychiatrist:
0 858(93) 796(86) 935,399(93) 911,743(91)
1–4 24(2) 40(4) 22,513(2) 26,879(3)
5–9 19(2) 38(4) 18,236(2) 24,154(2)
10+ 25(3) 52(6) 28,611(3) 41,983(4)

Analgesic prescription drugs, DDD:
0 720(78) 564(61) 785,470(78) 730,384(73)
1–59 158(17) 210(23) 154,694(16) 172,285(17)
60–259 27(3) 73(8) 33,803(3) 48,394(5)
260+ 21(2) 79(8) 30,792(3) 50,696(5)

Psychotropic prescription drugs, DDD:
0 661(71) 526(57) 720,858(72) 657,365(65)
1–59 124(13) 137(15) 119,293(12) 113,251(11)
60–259 44(5) 70(7) 58,446(6) 67,663(7)
260+ 97(11) 193(21) 106,162(10) 166,480 (17)
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with sexual functioning [2]. Of notice, the higher increase in number of
GP contacts was primarily observed in the oldest age group and mainly
in women living in Jutland. We may speculate that treatment related
complications and late effects may have a greater impact on the life of
the elderly women and that demographics and culture is likely to influ-
ence on the use of GP visits.

The women who were later diagnosed with cervical cancer already
differed in the use of hospital contacts compared with women without
cancer in the five years “before” the diagnosis. The cervical cancer diag-
nosis further increased this difference; adding nearly an extra hospital
contact per year, while only a minor change was seen in women with-
out cervical cancer. In our study, the index operation was excluded
from the analysis. Nevertheless, to determine the FIGO stage of the cer-
vical cancer in the inclusion years, women were offered gynecological
examination in general anesthesia and more biopsies could be taken.
According to the guidelines at the time of patient recruitment, cystos-
copy and proctoscopy were performed to determine potential spread
to the bladder and rectum, respectively [13]. Further diagnostics could
also be performed such as x-rays and MRI. Diagnostic imaging and clin-
ical staging procedure are hence most often performed at the hospitals.
Postoperative follow-ups are either performed at the department of
gynecology or oncology. In conclusion, normal pre- and postoperative
procedures and investigations are likely to account for the increased
pre-diagnostic or post-diagnostic use of GPs and hospitals for women
with cervical cancer compared with women without cancer. Notably,
one in ten women with cervical cancer still did not have any contact
to the hospital after the cancer diagnosis. This might reflect that in
Denmark, in the period relevant for our patient population, 17.0% of
the cervical cancer cases had stage IA1 disease [15] and most likely
underwent conization only. Another explanation may be that women
were non-adherent to follow-up. Our data were not able to uncover this.

In 2017, treatment guidelines were changed and became more con-
servative recommending conization to be considered in stage IA1 and
IA2 with or without vascular invasion [21]. Furthermore, between
2008 and 2015, robotic minimally invasive surgery was introduced for
the treatment of early stage cervical cancer [22]. These changes may
lower the post-diagnostic use of GPs and hospitals, as the treatment is
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gentler and side effects and permanent consequences are expected to
be fewer. Minimally invasive surgery might, however, lead to increased
recurrence, as seen in the Laparoscopic Approach to Cervical Cancer
Trial (LACC) [23]. However, in a Danish population-based observational
study, that was launched after the release of the preliminary LACC re-
sults, it was demonstrated that implementation of robotic minimally in-
vasive surgery for early-stage cervical cancer in Denmark was not
associated with increased risk of recurrence or death [22]. Change in
surgical modality is therefore not likely to generate an increase in health
care utilization.

In contrast, all women had limited use of psychologists and/or psy-
chiatrists, and the cervical cancer diagnosis did not affect this pattern.
These finding was somewhat surprising. In Denmark, there is access to
a psychologist/psychiatrist after a referral from the GP with a cost dis-
count of 60% for up to 12 consultations based on indications as suffering
from a serious invalidating disease, mild/ moderate depression as well
as other indications [24]. The limited use of psychologist/psychiatrist
after a diagnosis of cervical cancer may have several explanations.
First, women may find it difficult to afford even with the price discount.
Second, the GPs and hospitals may provide sufficient psychological sup-
port during the follow-up visits to the hospital as described earlier [21].
Third, there are well-functioning Danish patient associations, as the
Danish Cancer Society [25], where patients can seek support with
other women sharing the same survivorship issues as themselves. This
may lower the need for psychologist/psychiatrist treatment [25]. How-
ever, our findings may also reflect a general lack of attention to psycho-
logical consequences of cervical cancer patients.

Studies have demonstrated that mental health is lower in cervical
cancer survivors especially compared with age-matched women from
the general population without cancer [2,4]. One study found that 15-
year survivors had a lower emotional functioning, decreased global
health status, and more mental fatigue than five- and ten-year survivors
[5]. It was hypothesized that either treatment had improved over time
resulting in fewer permanent consequences or that permanent conse-
quences might worsen over time [5]. In our study, we estimated health
care use within five years after the cervical cancer diagnosis. If we had
used a longer follow-up period, we might have observed an increase



Fig. 2. Mean number of contacts to hospital by period (before/after) and exposure (with/without) and stratification by age and region. Mean of differences in number of admissions to
hospital from “after” minus “before” period by exposure, and difference-in-differences (diff-in-diff) between exposure groups.

Fig. 1. Mean number of contacts to GP by period (before/after) and exposure (with/without) and stratification by age and region. Mean of differences in number of contacts to GP from
“after” minus “before” period by exposure, and difference-in-differences (diff-in-diff) between exposure groups.
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Fig. 3. Mean number of contacts to psychologist/psychiatrist of by period (before/after) and exposure (with/without) stratification by age and region. Mean of differences in number of
contacts to psychologist/psychiatrist from “after” minus “before” period by exposure, and difference-in-differences (diff-in-diff) between exposure groups.
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in psychologists/psychiatrists because as indicated by previous studies,
there might be a delay for psychological consequences to manifest.
Women who underwent radiotherapy had lower mental health com-
pared with other cervical cancer survivors [4,5]. Also, women diagnosed
and treated for cervical cancer during their reproductive age experi-
enced psychological survivorship sequelae and reproductive concerns
and it seemed to persist five to ten years post-diagnosis [3]. This could
indicate that these groups of women constitute more vulnerable groups
of women who require special attention in the post-diagnostic years.
Sexual health in cervical cancer survivors has also been a concern in re-
cent years and one study found that more than half of cervical cancer
survivors had sexual health concerns [26]. As women with the health
concerns uncovered in the quoted studies may benefit from psycholo-
gist/psychiatrist treatment, a higher referral rate of cervical cancer pa-
tients may be beneficial.

Women diagnosed with cervical cancer increased their intake of
analgesic- and psychotropic prescription drugs more than three times
from before to after the diagnosis, while the use only nearly doubled
over the same period in women without cancer. During the five years
after the diagnosis of cervical cancer the women consumed on average
one DDD of these prescription drugs every 2–3 day. The increased use of
analgesic was expected as it is a natural part of the post-operative treat-
ment. The increased use of psychotropic prescription drugs was less ex-
pected though supporting the findings of the studies described above
documenting mental health concerns in cervical cancer survivors [2–5].

Nevertheless, also women without cervical cancer increased their
use of analgesic- and psychotropic prescription drugs. In the five years
after their index screening date, on which far the majority had a normal
cytology, their average use was one DDD every fifth day. The increase
was seen in all age-groups and in all regions. This development could
be related to the aging over the study period and/or to the change in cal-
endar time from before to after the index date.

The seemingly universal and permanent use of analgesic and psy-
chotropic drugs in Danish women with cervical cancer but also in
women without cancer seems alarming. We observed that women
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without cervical cancer on average had a long-term use of these drugs
of one DDD every fifth day, and that women after a diagnosis of cervical
cancer had on average the double long-term use.

In Denmark, a subsidy is granted for prescribed drugs lowering the
costs for the patients. The government pays prescribed drugs partly
when a patients' costs exceed 135 euro per year, and all expenses are
held by the government after a self-payment of 665 euro per year
[27]. However, long-term use of some analgesic/psychotropic prescrip-
tion drugs e.g. benzodiazepines are known to be associated with ad-
verse effects such as dependence, tolerability, misuse, and withdrawal
symptoms [28,29]. Attention has therefore been given to limiting the in-
take of these drugs [28].

Given the cervical cancer patients' low level of contacts to psycholo-
gists/psychiatrists, replacement of part of the drug use with psycholog-
ical support might be an option to consider. In 2010, a year included in
the studied data, Denmark was number two on the OECD-list over coun-
tries consuming most antidepressants, but by 2017 Denmark had
moved to the number seven position on the list [30]. Also, Danish pre-
scriptions of benzodiazepine decreased from 2003 to 2013 with a 66%
reduction in prescriptions of long-acting benzodiazepine [31]. In con-
clusion, the ambition in Denmark of lowering the use of certain pre-
scription drugs seems to have succeeded.

The primary strength of this study was the comprehensive study
population including the entire Danish population, which minimized
the risk of selection bias. The use of register data was also a strength
eliminating the risk of recall bias. The availability of the unique personal
identification numbers allowed linkage of data for each woman individ-
ually and secured almost no loss to follow-up. Women undergoing
screening were considered to represent the most appropriate compari-
son group. Nevertheless, using all women as the comparison group
would probably not have affected the results, as a previous study
found that 90% of women undergo cervical cancer screening at least
once in an 8-year period [32]. A limitation may be that there are some
baseline differences between women with a diagnosis of cervical cancer
and women undergoing screening without cervical cancer. This may



Fig. 4. Mean DDD of analgesic or psychotropic prescription drugs by period (before/after) and exposure (with/without) and stratification by age and region. Mean of differences in DDD of
analgesic or psychotropic prescription drugs from “after” minus “before” period by exposure, and difference-in-differences (diff-in-diff) between exposure groups.
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have introduced selection bias and we were not able to take this into
account.

To ascertain data on health care use for a five-year period after the
diagnosis of cancer, we had to exclude women who died during these
five years. Therefore, the group of women with cervical cancer is a
slightly selected group; but in the recruitment period the 5-year sur-
vival rate of patients in the studied age-group was 83% [33,34]. The ex-
cluded women probably had a higher number of hospital contacts
resulting in an underestimation of health care use for women with
cervix cancer. From the registers, we were not able to include patient-
related outcome measurement data, which would have provided valu-
able information on perceived health status.

5. Conclusion

A diagnosis of cervical cancer increases the woman's use of GPs, hos-
pitals and intake of prescription drugs but did not increase the use of
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psychologist/psychiatrist, indicating that pain and mental health con-
cerns following the diagnosis either persisted or may have be alleviated
by other means e.g. additional contacts to the health care system, to pa-
tient organizations, and/or pharmacologically. In the five years follow-
ing the diagnosis, the patients used on average one DDD of analgesic/
psychotropic prescription drugs every 2–3 days, which was the double
of the use in women without a diagnosis of cervical cancer. Considering
the amount used of these drugs in cervical cancer survivors, one might
speculate if a higher referral rate to psychologist/psychiatrist could
lower the use of these drugs and hence avoid potential, unwanted
side effects.
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