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Introduction
Increased risks of iatrogenic injuries, as consequences of medical
intervention, and noniatrogenic injuries, accidents and intentional
self-harm, have been reported among patients with cancer (1–4). The
usually invasive cancer treatment and the severe psychologic distress in
relation to a cancer diagnosis might be the underlying reasons for such
risk increase (2, 5). Injuries, in turn, might lead to prolonged hospital
stay, impaired quality of life, permanent disability, and even death
among patients with cancer (4, 6). In a previous study, we found that
the risk of injuries, both iatrogenic and noniatrogenic, appeared to
peak immediately before and after the date of cancer diagnosis,
demonstrating that cancer diagnostic workup, commonly deﬁned as
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Results: Compared with other women, there was an increased
rate of iatrogenic injuries during the diagnostic workup of women
with ICC (IR, 0.58 per 1,000 person-months; IRR, 8.55; 95% CI,
3.69–19.80) as well as of women with cervical intraepithelial
neoplasia grade 3 and adenocarcinoma in situ (IR, 0.09 per 1,000
person-months; IRR, 3.04; 95% CI, 1.73–5.34). We also found an
increased rate of noniatrogenic injuries during the diagnostic
workup of women with invasive cancer (IR, 0.65 per 1,000
person-months; IRR, 2.48; 95% CI, 1.30–4.47).
Conclusions: Although rare, there was an increased risk of
inpatient care for iatrogenic and noniatrogenic injuries during the
diagnostic workup of women with ICC.
Impact: Women experienced burden of medical complications
and psychologic distress around diagnosis of a potential cervical
cancer.
the time interval between ﬁrst suspicion of cancer until the diagnosis or
start of treatment, might be a high-risk time window for injuries in
cancer care (7).
In contrast to common cancer types, the risk of injuries has been
much less studied among patients with cervical cancer, especially
during the cervical diagnostic workup (8). To this end, we aimed to
assess the risk of iatrogenic and noniatrogenic injuries during the
diagnostic workup of cervical cancer or its precursor lesions, among
all women in Sweden that participated in cervical screening during
2001–2012.

Materials and Methods
Study population
In Sweden, until 2017, women at ages 23 to 60 were invited to
participate in cytology screening for cervical cancer every 3 (at ages 23–
50) or 5 (at ages 51–60) years, and the coverage of cervical screening
was around 80% nationally (9). The Swedish National Cervical
Screening Registry (NKCx) comprises nationwide complete information on cytology results of Pap smears, histology results of punch
biopsies, and surgical treatments for cervical cancer and its precursors
from 1969 onward, including both the organized and opportunistic
screening (10).
From the Swedish Total Population Register, we identiﬁed
3,016,307 women that were born from 1912 to 1990 in Sweden and
were 18 or above during 2001 to 2012 (11). Through the personal
identity numbers uniquely assigned to all residents in Sweden, we
followed these women individually from January 1, 2001 or their 18th
birthday, whichever came later, until a diagnosis of cervical intraepithelial neoplasia grade 3 (CIN3), adenocarcinoma in situ (AIS), or
invasive cervical cancer (ICC), a diagnosis of any other cancer, a total
hysterectomy, emigration out of Sweden, death, or December 31, 2012,
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Background: Highly increased risk of injuries has been noted
around the time of cancer diagnosis. Whether there is a similar
increase in risk around the diagnosis of cervical cancer and its
precursor lesions was unknown.
Methods: We performed a cohort study including 3,016,307
Swedish women that participated in cervical screening during
2001 to 2012. We calculated the incidence rates (IR) of hospitalized iatrogenic or noniatrogenic injuries during the diagnostic
workup, and the time interval from smear or punch biopsy until
surgical treatment or 2 months after the last smear or biopsy,
among women with invasive cervical cancer (ICC) or its precursor lesions. We calculated the IRs of injuries during the
2 months after a normal smear among the other women as
reference. IR ratios (IRR) and 95% conﬁdence intervals (CI) were
calculated using Poisson regression.

Injury around Diagnosis of Cervical Abnormalities
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Statistical analysis
We ﬁrst compared women with a diagnosis of CIN1–2, CIN3/AIS,
or ICC with women with only normal smears, in terms of age (18–40,
41–65, or >65 years), calendar period (2001–2004, 2005–2008, or
2009–2012), screening adherence (participation rate <70% as low,
70%–<80% as medium, 80%–<90% as high, or ≥90% as very high), the
highest educational level (<9 years or unknown, 9–12 years, or >12
years), individualized disposable annual income (<100,800 as low,
100,800–134,900 as medium, 134,901–185,200 as high, or >185,200 as
very high, in Swedish crowns), and marital status (cohabitating or noncohabitating), using Pearson x2 tests.
We calculated the crude incidence rates (IR) of injuries during the
diagnostic workup of women with a cervical diagnosis, as well as
during the 2 months following the ﬁrst normal smear among women
with only normal smear results (reference). Crude IRs were calculated
using counts of injuries divided by accumulated person-months at risk,
discarding days spent during hospital admission. We then estimated
the IR ratios (IRR) and their 95% conﬁdence intervals (CI) by
comparing the IRs of these two groups of women, using Poisson
regression (16), after adjustment for age, calendar period, screening
adherence, education, income, and marital status. The assumption of
equal-dispersion in Poisson regression was found to hold for all
analyses.
All analyses were performed using SAS 9.4 (SAS Institute) and
STATA 14.1 (StataCorp LP). We considered P < 0.05 as the level of
statistical signiﬁcance. All information for participants was retrieved
from nationwide registers and informed consent was waived by law in
Sweden. This study was approved by the Regional Ethical Review
Board in Stockholm, Sweden. The research was conducted in accordance with Declaration of Helsinki.
Data sharing statement
Data from the study are available upon reasonable request. Permission for data sharing can be provided from par.sparen@ki.se.

Results
We identiﬁed in total 1,853,510 women with normal smear, 22,435
women with CIN1, 20,692 women with CIN2, 36,542 women with
CIN3/AIS, and 5,189 women with ICC during the study period
(Table 1). Older age, earlier calendar period, lower screening adherence, less education, lower income, and non-cohabitating were all
associated with a cervical diagnosis (all P < 0.0001).
We identiﬁed 42 iatrogenic injuries that required at least 2 days of
hospital admission during the diagnostic workup of women with a
cervical diagnosis (Table 2). Compared with the reference group, no
statistically signiﬁcantly increased rate of iatrogenic injuries was noted
during the diagnostic workup of women with CIN1–2. There was,
however, an increased rate during the diagnostic workup of women
with CIN3/AIS (IRR, 3.04; 95% CI, 1.73–5.34) or ICC (IRR, 8.55;
95% CI ¼ 3.69–19.80). The common types of iatrogenic injuries were
hemorrhage or hematoma and infections. The IRs of injuries due to
medical procedures and care were greater than the IRs of injuries
due to drug or biological substances, among all groups of women
(Supplementary Table S2). Similar results were noted when accounting
only the ﬁrst iatrogenic injury event per woman (Supplementary
Table S3).
We identiﬁed 91 noniatrogenic injuries that required at least 1 day
of hospitalization during the diagnostic workup of women with a
cervical diagnosis (Table 3). Compared with the reference group, we
did not ﬁnd an increased rate of noniatrogenic injuries during the
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whichever occurred ﬁrst, through cross-linkage to the NKCx, the
Swedish Cancer Register (12), the Swedish Patient Register (13), and
the Total Population Register.
Through the NKCx and Cancer Register, we ﬁrst identiﬁed
women that received a diagnosis of CIN3/AIS or ICC during
follow-up. Among women without CIN3/AIS or ICC, we further
identiﬁed women that received a diagnosis of CIN1–2 during
follow-up. The diagnostic procedures for ICC and its precursor
lesions included mainly Pap smear (cytology) and punch biopsy
(histology) during the study period in Sweden. Women with
symptoms could be referred directly to punch biopsy without taking
a smear, whereas other patients would commonly start with smear.
Among women with abnormal smear results, one or more repeated
smears or biopsies might be performed during the subsequent
months (10). We, therefore, deﬁned smears and biopsies performed
within 12 months as belonging to the same diagnostic workup. The
diagnostic workup of women with CIN1–2, CIN3/AIS, or ICC was,
therefore, deﬁned as the time interval between the ﬁrst smear or
punch biopsy until surgical treatment or 2 months after the last
smear or biopsy (if not treated surgically). Because it usually takes
4–6 weeks before a test result is delivered to women, we assigned a
2-month period as the waiting time for result. Approximately 76%
of these women underwent a surgical treatment, including 44% of
women with CIN1, 75% of women with CIN2, 80% of women with
CIN3/AIS, and 49% of women with ICC, during the study period.
We used the 2 months following the ﬁrst normal smear of women
that had only normal smear results during the study period as the
reference.
We used iatrogenic injuries that required at least 2 days of hospital
admission and noniatrogenic injuries that required at least 1 day of
hospital admission as the outcomes of interest, according to the
Swedish Patient Register, which collects nationwide information on
hospital discharge records since 1987 (13). We used both the main
discharge diagnosis, using the 10th Swedish revision of the International Classiﬁcation of Diseases codes S00-T98, and the external causes
of such diagnosis, using the Ecodes V01-Y98, to deﬁne injuries
(Supplementary Table S1). Because women can be referred to outpatient and overnight inpatient care for observation after punch biopsy,
we included only iatrogenic injuries with at least 2 days of hospital
admission. Iatrogenic injuries were further classiﬁed as because of drug
or biological substances or because of medical procedures and care,
using both discharge diagnosis and Ecodes. We classiﬁed noniatrogenic injuries as unintentional injuries (mainly accidents), intentional
injuries, and injuries with undetermined nature, using Ecodes. During
the analysis, we took into account repeated injuries, but considered
consecutive events within 1 week of each other that had the same
primary diagnosis as the same event. In a sensitivity analysis, we
included only the ﬁrst event per woman as the outcome to assess the
impact of the relatedness of outcome events on the studied
associations.
We collected information on different covariates. Participation
rate in cervical screening is associated with socioeconomic status
and risk of cervical cancer (14). Through NKCx, we calculated
screening adherence of each woman, as the percentage of the actual
participation times in cervical screening divided by the recommended participation times according to the screening guideline (14). Registered smears beyond screening age were not counted
in this calculation. Information on the highest education level,
individualized disposable income, and marital status was retrieved
from the Longitudinal integration database for health insurance and
labour market studies (15).
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Table 1. Characteristics of women by histology diagnosis, a nationwide cohort study during 2001–2012 in Sweden.
Characteristics

Normal smear

CIN2

CIN3/AIS

ICC

22,435 (1.16)

20,692 (1.07)

36,542 (1.89)

5,189 (0.27)

21,028 (93.73)
1,407 (6.27)

19,745 (95.42)
947 (4.58)

35,011 (95.81)
1,531 (4.19)

2,759 (53.17)
2,430 (46.83)

15,783 (70.35)
6,230 (27.77)
422 (1.89)

16,000 (77.32)
4,426 (21.39)
266 (1.29)

27,886 (76.31)
8,102 (22.17)
554 (1.51)

1,251 (24.11)
1,912 (36.85)
2,026 (39.04)

6,727 (29.99)
6,537 (29.14)
9,171 (40.88)

6,481 (31.32)
6,279 (30.35)
7,932 (38.33)

12,429 (34.01)
12,034 (32.93)
12,079 (33.06)

1,876 (36.15)
1,679 (32.36)
1,634 (31.49)

5,021 (22.38)
4,087 (18.22)
5,072 (22.61)
8,255 (36.80)

4,547 (21.97)
3,614 (17.47)
4,631 (22.38)
7,900 (38.18)

15,721 (43.02)
5,639 (15.43)
4,958 (13.57)
10,224 (27.98)

3,571 (68.82)
563 (10.85)
524 (10.10)
531 (10.23)

2,020 (9.00)
10,903 (48.60)
9,512 (42.40)

2,035 (9.83)
10,349 (50.01)
8,308 (40.15)

4,056 (11.10)
18,806 (51.46)
13,680 (37.44)

1,769 (34.09)
2,215 (42.69)
1,205 (23.22)

5,274 (23.51)
5,635 (25.12)
5,947 (26.51)
5,579 (24.87)

5,241 (25.33)
5,173 (25.00)
5,413 (26.16)
4,865 (23.51)

10,260 (28.08)
9,342 (25.57)
9,010 (24.66)
7,930 (21.70)

1,489 (28.70)
1,649 (31.78)
1,121 (21.60)
930 (17.92)

17,882 (79.71)
4,553 (20.29)

16,934 (81.84)
3,758 (18.16)

27,776 (76.01)
8,766 (23.99)

3,442 (66.33)
1,747 (33.67)

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Table 2. IRs (per 1,000 person-months) and IRRs of iatrogenic injuries during the diagnostic workup of women with cervical cancer and
its precursor lesions compared with women with normal smear, a nationwide cohort study during 2001–2012 in Sweden.
Women (n)
Iatrogenic injuries that required ≥2 days of hospital admission
Normal smeara
1,853,510
CIN1
22,435
CIN2
20,692
CIN3/AIS
36,542
Invasive cancer
5,189

Events (n)

Crude IRs

IRR (95% CI)

102
11
6
17
8

0.03
0.05
0.04
0.09
0.58

1.0
2.04 (1.06–3.93)
1.43 (0.62–3.33)
3.04 (1.73–5.34)
8.55 (3.69–19.80)

a

Normal smear: a 2-month period starting from the day of smear, for women with normal smear.

Table 3. IRs (per 1,000 person-months) and IRRs of noniatrogenic injuries during the diagnostic workup of women with cervical cancer
and its precursor lesions compared with women with normal smear, a nationwide cohort study during 2001–2012 in Sweden.
Women (n)

Events (n)

Noniatrogenic injuries that required at least 1 day of hospital admission
Normal smeara
1,853,510
458
CIN1
22,435
29
CIN2
20,692
25
CIN3/AIS
36,542
28
Invasive cancer
5,189
9

Crude IRs

IRR (95% CI)

0.12
0.14
0.15
0.14
0.65

1.0
0.99 (0.62–1.58)
1.11 (0.74–1.69)
0.98 (0.65–1.47)
2.48 (1.30–4.74)

a

Normal smear: a 2-month period starting from the day of smear, for women with normal smear.

2232 Cancer Epidemiol Biomarkers Prev; 29(11) November 2020

CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION

Downloaded from http://aacrjournals.org/cebp/article-pdf/29/11/2230/2288336/2230.pdf by guest on 07 October 2022

N (%)
1,853,510 (95.62)
If a diagnostic workup starts with a smear, n (%)
Yes
1,853,510 (100.00)
No
0 (0.00)
Age in years, n (%)
18–40
994,111 (53.63)
41–65
847,756 (45.74)
>65
11,643 (0.63)
Calendar period, n (%)
2001–2004
1,305,928 (70.46)
2005–2008
327,802 (17.69)
2009–2012
219,780 (11.86)
Screening adherence, n (%)
Low
650,799 (35.11)
Medium
410,054 (22.12)
High
428,083 (23.10)
Very high
364,574 (19.67)
Education, n (%)
<9 years or unknown
215,299 (11.62)
9–12 years
910,579 (49.13)
>12 years
727,632 (39.26)
Income, n (%)
Low
514,076 (27.74)
Medium
515,243 (27.80)
High
495,114 (26.71)
Very high
329,077 (17.75)
Marital status, n (%)
Not cohabitating
1,085,216 (58.55)
Cohabitating
768,294 (41.45)

P

CIN1

Injury around Diagnosis of Cervical Abnormalities

diagnostic workup of women with CIN1–2 or CIN3/AIS, although we
did ﬁnd an increased rate during the diagnostic workup of women with
ICC (IRR, 2.48; 95% CI, 1.30–4.74). The most common type of
noniatrogenic injury was unintentional injuries (Supplementary
Table S2). Similar results were noted when accounting only the ﬁrst
injury event per woman (Supplementary Table S4).

Discussion
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In this large, nationwide cohort study, we found that inpatient care
of iatrogenic and noniatrogenic injuries was rare during the diagnostic
workup of cervical cancer and its precursor lesions. We found,
however, increased rate of both iatrogenic and noniatrogenic injuries
during the diagnostic workup of women with ICC.
Although overnight watching for temporary discomfort or bleeding
is empirically expected after diagnostic procedures of cervical abnormalities, especially punch biopsy, it is uncommon for women to be
hospitalized for a longer period of time for such purposes. In our study,
although extremely rare, we observed increased risk of iatrogenic
injuries that required at least 2 days of hospital admission during the
diagnostic workup of women with ICC, and, to a smaller extent, also
for women with CIN3/AIS. This result pattern was expected because
women with CIN3/AIS and invasive cancer were more likely to receive
invasive procedures for evaluation and possible treatment than women
with normal smear. Furthermore, women with invasive cancer have
commonly greater vascularity in tumor growth (17), whereas hemorrhage and hematoma were indeed the most common types of
iatrogenic injuries during the diagnostic workup of women with ICC.
The greater risk increase among women with ICC might also be
because ICC is more common among older women and women with
less active participation in cervical screening. Older age and lower
compliance to screening are risk factors for cervical cancer and for
adverse events after cancer treatment (14, 18–20). However, it is
important to note that through studying iatrogenic injuries requiring
at least 2 days of inpatient care likely only captured the most severe
form of iatrogenic injuries. Because of the scant data on iatrogenic
injuries, in medical practice in general (4), and the noted higher burden
of such injuries among patients with cancer (7, 21–24), a systemic
documentation of the burden of iatrogenic injuries among women
with cervical cancer and its precursors is clearly justiﬁed.
An increased risk of noniatrogenic injuries has been shown among
patients with cancer, both immediately before and after cancer diagnosis, suggesting that the psychologic distress experienced during the
clinical evaluation of a suspected cancer might lead to increased risk of
injuries (7). The social stigma related to cervical cancer might contribute further to a high level of psychologic distress in relation to
receiving a diagnosis of cervical cancer (25). Women receiving an
abnormal result when evaluated for cervical cancer, have been reported
to have increased risk of anxiety, distress, sleep disturbance, and poor
concentration (8, 26–29). In this study, although noniatrogenic injuries that required at least 1 day of hospital admission were rare during
the diagnostic workup of women with ICC, the rate was more than two
times higher compared with the reference period (waiting time for a
normal smear result). In contrast, we found no elevated risk of
noniatrogenic injuries during the diagnostic workup of cervical precursor lesions, which might be attributable to a lower degree of
psychologic distress in relation to receiving a benign diagnosis, and
the greater possibility of being cured (30). Similar to iatrogenic injuries,
noniatrogenic injuries requiring at least 1 day of inpatient care were
rare and likely represented the severer form of the outcome.

Cervical screening is one of the most successful cancer prevention
programs and has substantially reduced the incidence and mortality of
cervical cancer in developed countries (31). Compliance to the recommendations of the screening program is, however, vital to attain
effectiveness (18). Although harms of cervical screening have been
reported in previous studies (32), we found severe adverse events, such
as injuries requiring inpatient hospital care, to be extremely rare in our
study. Taken together, it is important to convey the information to the
general population that participation in cervical screening is greatly
beneﬁcial and largely safe.
The nationwide population-based design and the prospectively and
independently collected information on cervical abnormalities and
injury outcomes minimized selection and information biases. Several
limitations should also be addressed. One limitation is the lack of
information on nonsurgical treatments, including palliative care,
chemotherapy, and radiotherapy, for women with ICC. As a result,
we had to assume 2 months after the last biopsy as the end of diagnostic
workup (and start of treatment). Information on cancer stage was not
available during the entire study period. As a result, we were not able to
assess the contribution of cancer stage on the risk of injures among
women with ICC. Finally, our results shall be generalized with caution
to other populations, especially to populations with different screening
protocols.
In conclusion, inpatient care of iatrogenic and noniatrogenic injuries was rare during the diagnostic workup of women with cervical
cancer and its precursor lesions. The increased rate of iatrogenic and
noniatrogenic injuries during the diagnostic workup of women with
ICC might indicate burden of medical complications and the severe
psychologic distress experienced in relation to receiving a diagnosis of
cervical cancer.

Acknowledgments
This work was supported by the Swedish Cancer Society (grant no.: CAN 2017/
322; to F. Fang); Swedish Research Council for Health, Working Life, and Welfare
(grant nos.: 2017-00531 and KF10-0046; to F. Fang); Karolinska Institutet Senior
Researcher Award and Strategic Research Area in Epidemiology Award (to F. Fang);
and China Scholarship Council (grant no.: 201407930016; to Q. Shen).
The costs of publication of this article were defrayed in part by the payment of page
charges. This article must therefore be hereby marked advertisement in accordance
with 18 U.S.C. Section 1734 solely to indicate this fact.
Received May 5, 2020; revised June 25, 2020; accepted August 14, 2020;
published ﬁrst October 21, 2020.

Cancer Epidemiol Biomarkers Prev; 29(11) November 2020

2233

Shen et al.

References

2234 Cancer Epidemiol Biomarkers Prev; 29(11) November 2020

16.

17.
18.

19.
20.

21.

22.
23.
24.
25.

26.
27.

28.
29.
30.

31.
32.

bestalla-mikrodata/vilka-mikrodata-ﬁnns/longitudinella-register/longitudinellintegrationsdatabas-for-sjukforsakrings–och-arbetsmarknadsstudier-lisa/.
Poisson regression models for cohort studies. In: Suarez E, Perez CM,
Martínez MN, editors. Applications of regression models in epidemiology.
Hoboken (NJ): John Wiley & Sons, Ltd; 2017. p. 141–64.
Breyer B, Despot A, Predanic M, Judin S. Characteristics of blood ﬂow in cancer
of the uterine cervix. Ultrasound Obstet Gynecol 1993;3:268–70.
Andrae B, Kemetli L, Sparen P, Silfverdal L, Strander B, Ryd W, et al. Screeningpreventable cervical cancer risks: evidence from a nationwide audit in Sweden.
J Natl Cancer Inst 2008;100:622–9.
Kable AK, Gibberd RW, Spigelman AD. Adverse events in surgical patients in
Australia. Int J Qual Health Care 2002;14:269–76.
Baker GR, Norton PG, Flintoft V, Blais R, Brown A, Cox J, et al. The Canadian
Adverse Events Study: the incidence of adverse events among hospital patients in
Canada. Can Med Assoc J 2004;170:1678–86.
Iversen LH, B€
ulow S, Christensen IJ, Laurberg S, Harling H. Postoperative
medical complications are the main cause of early death after emergency surgery
for colonic cancer. Br J Surg 2008;95:1012–9.
Riihimaki M, Thomsen H, Brandt A, Sundquist J, Hemminki K. What do
prostate cancer patients die of? Oncologist 2011;16:175–81.
Riihim€aki M, Thomsen H, Brandt A, Sundquist J, Hemminki K. Death causes in
breast cancer patients. Ann Oncol 2012;23:604–10.
Riihim€aki M, Thomsen H, Sundquist K, Hemminki K. Colorectal cancer
patients: what do they die of? Frontline Gastroenterol 2012;3:143–9.
McCaffery K, Waller J, Nazroo J, Wardle J. Social and psychological impact of
HPV testing in cervical screening: a qualitative study. Sex Transm Infect 2006;82:
169–74.
Phd JW, Msc AP, Mrcgp DS. Psychological consequences of positive results in
cervical cancer screening. Psychol Health 1995;10:185–94.
Korfage IJ, Essink-Bot M-L, Westenberg SM, Helmerhorst T, Habbema JDF,
van Ballegooijen M. How distressing is referral to colposcopy in cervical cancer
screening?: A prospective quality of life study. Gynecol Oncol 2014;132:142–8.
Rogstad KE. The psychological impact of abnormal cytology and colposcopy.
BJOG 2002;109:364–8.
Bell S, Porter M, Kitchener H, Fraser C, Fisher P, Mann E. Psychological response
to cervical screening. Prev Med 1995;24:610–6.
Andrae B, Andersson TM-L, Lambert PC, Kemetli L, Silfverdal L, Strander B,
et al. Screening and cervical cancer cure: population based cohort study. BMJ
2012;344:e900.
Peirson L, Fitzpatrick-Lewis D, Ciliska D, Warren R. Screening for cervical
cancer: a systematic review and meta-analysis. Syst Rev 2013;2:35.
Habbema D, Weinmann S, Arbyn M, Kamineni A, Williams AE, de Kok IMCM,
et al. Harms of cervical cancer screening in the United States and the Netherlands. Int J Cancer 2017;140:1215–22.

CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION

Downloaded from http://aacrjournals.org/cebp/article-pdf/29/11/2230/2288336/2230.pdf by guest on 07 October 2022

1. Dalela D, Krishna N, Okwara J, Preston MA, Abdollah F, Choueiri TK, et al.
Suicide and accidental deaths among patients with non-metastatic prostate
cancer. BJU Int 2016;118:286–97.
2. Fang F, Fall K, Mittleman MA, Sparen P, Ye W, Adami HO, et al. Suicide
and cardiovascular death after a cancer diagnosis. N Engl J Med 2012;366:
1310–8.
3. Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes BA, et al. The
nature of adverse events in hospitalized patients: results of the Harvard Medical
Practice Study II. N Engl J Med 1991;324:377–84.
4. Makary MA, Daniel M. Medical error—the third leading cause of death in the US.
BMJ 2016;353:i2139.
5. Lu D, Andersson TML, Fall K, Hultman CM, Czene K, Valdimarsdottir U, et al.
Clinical diagnosis of mental disorders immediately before and after cancer
diagnosis: a nationwide matched cohort study in Sweden. JAMA Oncol 2016;2:
1188–96.
6. Wilson RM, Runciman WB, Gibberd RW, Harrison BT, Newby L, Hamilton JD.
The Quality in Australian Health Care Study. Med J Aust 1995;163:458–71.
7. Shen Q, Lu D, Schelin MEC, J€oud A, Cao Y, Adami HO, et al. Injuries before and
after diagnosis of cancer: nationwide register based study. BMJ 2016;354:i4218.
8. O’Connor M, Gallagher P, Waller J, Martin CM, O’Leary JJ, Sharp L, et al.
Adverse psychological outcomes following colposcopy and related procedures: a
systematic review. BJOG 2016;123:24–38.
9. Elfstr€
om KM, Sparen P, Olausson P, Almstedt P, Strander B, Dillner J. Registrybased assessment of the status of cervical screening in Sweden. J Med Screen
2016;23:217–26.
10. Dillner J, Strander B, Sparen P. Nationellt Kvalitetsregister f€or Cervixcancerprevention (NKCx): F€orebyggande av livmoderhalscancer i Sverige Verksamhetsber€attelse och Årsrapport 2017 med data till och med 2016. Stockholm
(Sweden): Nationellt Kvalitetsregister f€or Cervixcancerprevention (NKCx);
2017. Available from: http://www.nkcx.se/templates/_rsrapport_2017.pdf.
11. Ludvigsson JF, Almqvist C, Bonamy AKE, Ljung R, Micha€elsson K, Neovius M,
et al. Registers of the Swedish total population and their use in medical research.
Eur J Epidemiol 2016;31:125–36.
12. Barlow L, Westergren K, Holmberg L, Talb€ack M. The completeness of the
Swedish Cancer Register–a sample survey for year 1998. Acta Oncol 2009;48:
27–33.
13. Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim JL, Reuterwall C, et al.
External review and validation of the Swedish National Inpatient Register.
BMC Public Health 2011;11:450.
14. Azerkan F, Sparen P, Sandin S, Tillgren P, Faxelid E, Zendehdel K. Cervical
screening participation and risk among Swedish-born and immigrant women in
Sweden. Int J Cancer 2012;130:937–47.
15. Longitudinell integrationsdatabas f€or sjukf€ors€akrings- och arbetsmarknadsstudier (LISA); [about 7 screens]. Available from: http://www.scb.se/vara-tjanster/

