
Introduction

Gynaecological cancers are among the most common

cancer diseases in women. When combined, ovarian , uter-

ine, and cervical cancer comprise the third most common

category of cancer in Danish women [1]. Furthermore,

mortality is a specific issue of concern in especially ovar-

ian cancer due to a poor prognosis in Denmark when com-

pared with other western countries [2, 3]. Several factors

influence survival, but cancer stage at time of diagnosis is

considered a major prognostic factor [4]. Late stage disease

is believed to be a significant contributing factor to the rel-

atively poor survival rates in Denmark [3, 5]. To promote

swift diagnosis, several countries have implemented guide-

lines based on a range of cancer alarm symptoms [6, 7].

However, most of the previous studies are based on patients

already diagnosed with cancer, thus possibly influenced by

recall bias [8-10].

Recent studies have demonstrated that gynaecological

cancer alarm symptoms are common in the general popu-

lation [11, 12]. Not all symptoms lead to contact to the

healthcare system, and even fewer end up with a cancer or

premalignant condition. Thus, the significance of the symp-

toms in the general population remains yet to be explored

in order to achieve knowledge about their predictive value

for subsequent disease in the general population.

The aims of this study were therefore 1) to determine the

predictive value of newly onset gynaecological alarm

symptoms in the general population and 2) to describe the

proportion of gynaecological alarm symptoms reported by

patients prior to diagnosis of gynaecological cancer or pre-

malignant condition. 

Materials and Methods

The Regional Scientific Ethics Committees for Southern Den-

mark was notified prior to the survey and had no concerns re-

garding this project. The project was approved by the Danish Data

Protection Agency (journal no. 2011-41-6651).

A nationwide study based on questionnaires and national reg-

istries, imbedded in the Danish Symptom Cohort (DaSC) [13]. A

random sample of 100,000 individuals aged 20 years or older was

drawn from the Danish Civil Registration System (CRS). In Den-

mark all citizens are registered in the CRS with a unique identifi-

cation number enabling accurate linkage between registries. For

the sampling procedure, individuals who had indicated that they

did not want research-related inquiries were excluded. Of the

100,000 invited individuals, 51,090 (51.1%) were women com-

prising the data source for this paper. 

The questionnaire was designed using the internet-based plat-

form SurveyXact, and the invited individuals received a postal

letter with a unique 12-digit login to a secure web page [14]. In-
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Summary

Aim: The aim of this study was to determine predictive values of gynaecological alarm symptoms in the general population. Materi-
als and Methods: A population-based prospective cohort study combining questionnaire data with register data of gynaecological can-

cer and premalignant conditions in a one-year follow-up period. Results: Among 25,866 women, some 2,957 (11.4%) reported at least

one newly onset gynaecological cancer alarm symptom within a four-week time period. A total of 71 women were diagnosed with a gy-

naecological cancer or a premalignant condition. The positive predictive values (PPVs) ranged between 0.1% (95%-CI: 0.1-0.1) for can-

cer among women reporting at least one of the 18 unspecific and specific gynaecological cancer alarm symptoms and 0.3% (95%-CI:

0.2-0.4) for dysplasia among women reporting at least one of the specific alarm symptoms that lead to a GP contact. The positive like-

lihood ratios (LR+s) ranged between 0.9 (95%-CI: 0.7;1.2) for cancer among women reporting at least one unspecific symptom and 1.7

(95%-CI: 1.1-2.5) for dysplasia among women reporting at least one specific alarm symptom. Conclusion: The PPVs and LR+s of gy-

naecological alarm symptoms in the general population are very low, and only few of the patients diagnosed with gynaecological can-

cer reported specific alarm symptoms. Thus targeted diagnosis of gynaecological cancer cannot be based on cancer alarm symptoms only. 
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dividuals who could not fill in the questionnaire on the electronic

platform had the opportunity to complete the survey via a tele-

phone interview. Questionnaire data were collected from June to

December 2012.

The development of the questionnaire followed standardized

and widely recognized procedures and was pilot-tested in its en-

tirety for content validity, relevance, acceptability, and feasibility

[15]. The final version of the questionnaire was field-tested on

500 individuals, randomly sampled from the CRS prior to the sur-

vey. The data quality, response rate, floor and ceiling effects, score

ranges, of single items and scores were assessed. Additional de-

tails are described elsewhere [13].

The questionnaire contained a number of symptom-related

items, including questions about the experience of symptoms

within a four-week time period. Symptoms of cervical, endome-

trial and ovarian cancer were selected through an extensive liter-

ature search including national and international guidelines [7,

16-19]. The symptoms investigated in this study consisted of 14

unspecific and four specific gynaecological cancer alarm symp-

toms (Table 1). For each reported symptom, a number of follow-

up questions were asked concerning the onset and severity of the

symptom and whether the respondent had consulted her GP re-

garding this particular symptom. 

In order to explore the significance of recent onset symptoms,

reports of symptoms with onset more than six months ago were

excluded. As the significance of symptoms differs in pregnancy,

individuals stating that they were pregnant within the preceding

six months were excluded.

Information on gynaecological cancer diseases and premalig-

nant conditions was retrieved from the Danish Cancer Registry

(DCR). The DCR contains personal and tumour characteristics

for all incident cancer cases and certain premalignant lesions in

Denmark including date of diagnosis and ICD-10 codes for the

lesions [20]. Only cases diagnosed in a 12-month period after the

completion of the questionnaire were included. Furthermore, the

cases were excluded if the individual had been diagnosed with the

same ICD-10 code in a time period covering five years prior to the

completion of the questionnaire. The ICD-10 codes used for this

study are listed in Table 2. 

Positive predictive values (PPVs) were calculated by dividing

Table 2. — ICD10 codes.
ICD10 diagnosis code Name

DC530-DC539, Malignant neoplasm of cervix uteri,

excl. DC539X excluding relapse 

DC540-DC549, Malignant neoplasm of corpus uteri, 

excl. DC549X excluding relapse

DC55+DC559 Malignant neoplasm of uterus, 

part unspecified

DC56, DC560-DC563, Malignant neoplasm of ovary

DC569 

DN871 Moderate cervical dysplasia 

DN872 Severe cervical dysplasia, 

not classified elsewhere

DN879 Dysplasia of cervix uteri, unspecified 

DD06+DD069 Carcinoma in situ of cervix uteri 

DD070 Carcinoma in situ of endometrium 

Table 1. — Gynaecological alarm symptoms.
Specific alarm symptoms 
Pelvic pain 

Postmenopausal bleeding 

Bleeding during intercourse 

Pain during intercourse 

Unspecific alarm symptoms 
Abdominal pain 

Nausea 

Abdominal bloating 

Change in stool texture 

Change in bowel movement frequency 

Constipation 

Increased waist circumference 

Increased frequency of urination 

Increased urgency of urination 

Tiredness 

Involuntary weight loss 

Dyspnoea 

Back pain 

Loss of appetite 

Figure 1. — Study population.
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the number of symptomatic women diagnosed with either a gy-

naecological cancer or premalignancy by the total number of

symptomatic women in each category and are presented as per-

centages. The positive likelihood ratios (LR+s) for the symptoms

were calculated as the sensitivity divided by 1 minus the speci-

ficity. LR+s and PPVs for gynaecological cancer or premalig-

nancy were calculated for 1) at least one of the 18 alarm

symptoms, 2) at least one of the specific alarm symptoms, 3) GP

contact with at least one of the 18 alarm symptoms, and 4) GP

contact with at least one specific alarm symptom. The LR+s and

PPVs were calculated for both the entire study population as well

as for subgroups of women aged over and less than 60 years of

age.

The proportions of specific and unspecific gynaecological

alarm symptoms reported by women diagnosed with a gynaeco-

logical cancer or premalignancy are presented. Confidence inter-

vals were calculated using binomial distribution.

All statistical tests used a significance level of p < 0.05. Data

analyses were conducted using STATA statistical software 13.1.

Results

Of the invited 51,090 women, 2,484 were not eligible due

to death, unknown address, severe illness, language prob-

lems or emigration. Of the remaining, 26,466 returned the

questionnaire yielding a response rate of 54.5%. The me-

dian age of the participants was 51 years (IQR 39–63) com-

pared to 53 years (IQR 37–71) for non-participants. A total

of 600 women stated that they had been pregnant within

the preceding six months and were excluded. Of the re-

maining 25,866 women, a total of 2,957 (11.4%) women

reported at least one of the 18 specific and unspecific gy-

naecological cancer alarm symptoms within the preceding

four weeks with onset less than six months earlier, and 683

(23.1%) of the women reported having contacted their GP

regarding at least one of the 18 cancer alarm symptoms

(Figure 1).

In total, 71 women were diagnosed with either a gynae-

cological cancer or premalignant condition one year after

completion of the questionnaire. Of these, 24 women were

diagnosed with cancer, and 47 women were diagnosed with

a premalignant condition (different stages of cervical dys-

plasia). Women diagnosed with cancer were older than

those diagnosed with cervical dysplasia (mean age 62.7

years (95%-CI: 57.5-67.9) vs. 34.3 years (95%-CI: 30.6-

38.0), respectively). 

The PPVs ranged between 0.1% (95%-CI: 0.1-0.1) for

cancer among women reporting at least one of the 18 un-

specific and specific gynaecological cancer alarm symp-

toms and 0.3% (95%-CI: 0.2-0.4) for dysplasia among

women reporting at least one of the specific alarm symp-

toms that lead to a GP contact (Table 3). The lowest LR+

was 0.9 (95%-CI: 0.7-1.2) for cancer among women re-

porting at least one unspecific symptom, while the highest

LR+ was 1.7 (95%-CI: 1.1-2.5) for dysplasia among

women reporting at least one specific alarm symptom

(Table 3).

The PPVs differed in different age groups, especially

when considering cases of cancer and premalignancy sep-

arately. In the group of women younger than 60 years, the

symptoms had negligible predictive value with regards to

cancer. Inversely, very low PPVs of the symptoms were

found for premalignancy among women above the age of

60 years (data not shown). 

Of the 24 women diagnosed with gynaecological cancer,

12.5% had reported at least one of the four specific gynae-

cological alarm symptoms, while 33.3% had reported an

unspecific alarm symptom prior to diagnosis. Some 58.3%

had not reported any of the 18 symptoms. Of the 47 women

with cervical dysplasia, 21.3% had reported at least one

specific symptom, and 72.3% had reported one or more un-

specific symptoms. Some 25.5% had not reported any of

the 18 symptoms. 

Among the women diagnosed with a gynaecological can-

cer, 8.3% had reported that they had contacted the GP with

at least one of the 18 alarm symptoms. The corresponding

fraction among those diagnosed with cervical dysplasia was

27.7%. Only 4.2% of the women diagnosed with cancer

had contacted the GP with any specific alarm symptom,

whereas 6.4% of those diagnosed with dysplasia had con-

tacted the GP with at least one of the specific alarm symp-

toms.

Table 3. — Positive predictive values (PPVs) and positive likelihood ratios (LR+s) for gynaecological cancer or premalignancy.
PPV, % 95% CI (PPV) LR+ 95% CI (LR+) 

Premalignant condition 

At least one symptom 0.2 (0.2; 0.3) 1.2 (1.2; 1.3)  

At least one unspecific symptom 0.2 (0.2; 0.3) 1.2 (1.2; 1.3)  

At least one specific symptom 0.3 (0.2; 0.5) 1.7 (1.1; 2.5)  

Symptom experience and GP contact with at least one symptom 0.3 (0.2; 0.4) 1.4 (1.0; 2.0)

Gynaecological cancer 

At least one symptom 0.1 (0.1; 0.1) 1.0 (0.8; 1.2)  

At least one unspecific symptom 0.1 (0.0; 0.1) 0.9 (0.7; 1.2)  

At least one specific symptom 0.1 (0.0; 0.2) 1.2 (0.6; 2.4)  

Symptom experience and GP contact with at least one symptom 0.1 (0.0; 0.2) 1.0 (0.5; 1.9)  
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Discussion

The present study investigated the PPVs of newly onset

gynaecological cancer alarm symptoms for gynaecological

cancer or premalignant condition in the general population.

The PPVs were generally very low, and the highest predic-

tive values were found for cancer among women over the

age of 60 years, reporting at least one specific alarm symp-

tom (pelvic pain, postmenopausal bleeding, bleeding dur-

ing intercourse, and pain during intercourse). For dysplasia

the PPV was highest among younger women reporting GP

contact with at least one specific alarm symptom. Among

women diagnosed with gynaecological cancer in the one-

year follow-up period, nearly two out of five reported an

alarm symptom prior to diagnosis; however only few re-

ported a specific alarm symptom. 

The major strength of this study is the prospective cohort

design, giving the opportunity to retrieve information about

symptom experiences prior to diagnosis. With this study

design, the authors minimized the risk of recall bias that is

often seen in studies regarding cancer patients. The use of

register-based diagnoses rather than asking the respondents

further reduces the risk of bias. The DCR was used to iden-

tify cases of cancer and premalignant conditions. It is based

on mandatory data from several sources and is considered

to be quite accurate [20].

A general weakness of questionnaire-based studies is that

respondents may not interpret the questions and categories

of answers as intended by those who designed the ques-

tionnaire. Prior to the survey, the authors conducted sev-

eral rounds of pilot testing and field testing [13]. Based on

the results of the pilot testing, it seemed reasonable to as-

sume that the respondents understood the questions as in-

tended. 

This study reflects self-reported experience of symptoms

and subsequent contacts with a GP. The present study asked

whether the symptom was experienced within the preced-

ing four weeks and only included respondents with onset of

the symptom less than six months before. Despite of this

short time period, some memory decay cannot be ruled out.

For example, the respondents may have visited their GP but

not mentioned the symptoms. In such cases, the results con-

cerning the GP contact would be misleading. The invita-

tional letter for the questionnaire stated that this was a

survey regarding symptoms, signs, and healthcare seeking.

A certain amount of social desirability bias cannot be ruled

out, given that respondents may have felt that they should

have reported a GP contact about an alarm symptom. 

To the authors’ knowledge, this is the first study investi-

gating the predictive value of gynaecological cancer alarm

symptoms in the general population. So far studies have

only examined the predictive values of symptoms once pre-

sented to the general practitioner, showing that the predic-

tive values of symptoms in a primary care setting are low

in general [21]. In a study of uterine cancer Walker et al.

found a PPV of 4% for postmenopausal bleeding [22]. In a

similar study setting, Hamilton et al. showed PPVs between

0.2% and 2.5% for symptoms related to ovarian cancer

[23]. The present authors found PPVs in the general popu-

lation that were substantially lower than in the previous

studies carried out in a primary care setting. Intuitively

lower PPVs are to be expected in the general population

compared with a population of patients that have already

contacted the primary care, and this had indeed been shown

for rectal bleeding [24].

In general, the predictive values of symptoms were very

low, but related to specific outcomes in specific age groups.

This is not surprising as the prevalence of diseases is age

dependent. Other factors may, however, influence the pre-

dictive values. In a previous study, the present authors

found that older women reported fewer symptoms than

younger women [11]. This might be caused by elderly

women considering some symptoms as being a part of

everyday life and not potential signs of disease. The re-

duced symptom awareness among the elderly could also

explain the lesser degree of symptom reporting among

those diagnosed with cancer compared to those diagnosed

with cervical dysplasia. 

Among those diagnosed with cancer, only few had re-

ported specific alarm symptoms, while nearly one-third

only had reported unspecific alarm symptoms. More than

half of the women had not reported any of the 18 symp-

toms at all. This is comparable to the results of previous

studies in which half of newly diagnosed cancer patients

did not present with symptoms considered as alarm symp-

toms [25, 26]. 

Conclusions

Serious diseases should ideally be detected swiftly, but

caution should also be paid to the harm and distress expe-

rienced by symptomatic patients referred for investigations

without underlying disease. This might pose a challenge in

everyday clinical settings when patients present with symp-

toms. Although current recommendations necessitate fur-

ther investigations, patients can be reassured that the true

risk of serious disease is very small. In a recent study, Rai

et al. found that symptom triggered diagnostic testing did

not lead to stage shift among women with ovarian cancer

[27]. Although further studies regarding the effects of cur-

rent guidelines are warranted, the present study indicates

that the value of cancer alarm symptoms in early diagnosis

must be reconsidered. One option to find the true cancer

cases among the many individuals experiencing symptoms

might be opportunistic screening in populations at high

risk, e.g. with poor socioeconomic status, specific age

groups or with unhealthy lifestyle. However, more evidence

is needed before guidelines can be revised.

A low predictive value of gynaecological cancer alarm

symptoms was found for diagnosis of gynaecologic cancer
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or dysplasia in the general population. Correspondingly,

only few of the patients diagnosed with gynaecological

cancer or dysplasia reported specific gynaecological alarm

symptoms. The present results strongly suggest that tar-

geted diagnosis of gynaecological cancer or dysplasia

based solely on cancer alarm symptoms is not efficient.

Acknowledgements 

The Danish Symptom Cohort is conducted in a collabo-

ration between University of Southern Denmark and

Aarhus University, and the project is imbedded in the re-

search portfolio at the Research Centre for Cancer Diag-

nosis in Primary Care (CaP).

The questionnaire on which the study is based was de-

veloped in collaboration with Sanne Rasmussen, Sandra

Elnegaard, Rikke Pilsgaard Svendsen, Anette Fischer Ped-

ersen, Rikke Sand Andersen, and Peter Vedsted. 

The authors would like to thank Maria Reimert Munch

for statistical assistance and Merete Moll Lund for proof-

reading the manuscript.

The study is financially supported by the Novo Nordisk

Foundation and the Danish Cancer Society, the Region of

Southern Denmark, and Eva and Henry Fraenkel Memo-

rial Fund. The funders had no role in the study design, data

collection and interpretation, or preparation of the article

or in the decision to submit the article for publication.

References

[1] Statens Serum Institut: “Tal og Analyse: Cancerregisteret 2013 [Fig-

ures and Analyses: The Danish Cancer Registry 2013]”. Copen-

hagen, 2014.

[2] Karim-Kos H.E., de Vries E., Soerjomataram I., Lemmens V., Sies-

ling S., Coebergh J.W.: “Recent trends of cancer in Europe: a com-

bined approach of incidence, survival and mortality for 17 cancer

sites since the 1990s”. Eur. J. Cancer, 2008, 44, 1345.

[3] Coleman MP, Forman D, Bryant H, Butler J, Rachet B, Maringe C,

et al.: “Cancer survival in Australia, Canada, Denmark, Norway,

Sweden, and the UK, 1995-2007 (the International Cancer Bench-

marking Partnership): an analysis of population-based cancer reg-

istry data”. Lancet, 2011, 377, 127.

[4] Neal R.D., Tharmanathan P., France B., Din N.U., Cotton S., Fallon-

Ferguson J., et al.: “Is increased time to diagnosis and treatment in

symptomatic cancer associated with poorer outcomes? Systematic

review”. Br. J. Cancer, 2015, 112, S92.

[5] Maringe C., Walters S., Butler J., Coleman M.P., Hacker N., Hanna

L., et al.: “Stage at diagnosis and ovarian cancer survival: evidence

from the International Cancer Benchmarking Partnership”. Gynecol.
Oncol., 2012, 127, 75.

[6] The Danish National Board of Health: “National cancer plan II”.

Copenhagen: National Board of Health, 2005.

[7] National Institute for Health and Clinical Excellence: “Referral

guidelines for suspected cancer”. London: NICE, 2005.

[8] Buchanan EM, Weinstein LC, Hillson C. “Endometrial cancer”. Am.
Fam. Physician, 2009, 80, 1075.

[9] Goff B.: “Symptoms associated with ovarian cancer”. Clin. Obstet.
Gynecol., 2012, 55, 36.

[10] Shapley M., Jordan J., Croft P.R.: “A systematic review of postcoital

bleeding and risk of cervical cancer”. Br. J. Gen. Pract., 2006, 56,

453.

[11] Balasubramaniam K., Ravn P., Larsen P.V., Sondergaard J., Jarbol

D.E.: “Specific and unspecific gynecological alarm symptoms -

prevalence estimates in different age groups: a population-based

study”. Acta Obstet. Gynecol. Scand., 2015, 94, 191.

[12] Low E.L., Simon A.E., Waller J., Wardle J., Menon U.: “Experience

of symptoms indicative of gynaecological cancers in UK women”.

Br. J. Cancer, 2013, 109, 882.

[13] Rasmussen S., Sondergaard J., Larsen P.V., Balasubramaniam K.:

“The Danish Symptom Cohort: Questionnaire and Feasibility in the

Nationwide Study on Symptom Experience and Healthcare-Seeking

among 100 000 Individuals”. Int. J. Family Med., 2014, 2014,

187280.

[14] Rambøll Management Consulting: SurveyXact”. 2012. Available at:

https://www.surveyxact.com

[15] de Vet H.C.W., Terwee C.B., Mokkink L.B., Knol D.L.: “Measure-
ment in Medicine - A practical guide”. Cambridge: Cambridge Uni-

versity Press, 2011.

[16] The Danish National Board of Health: “Pakkeforløb for kræft i

æggestokkene [Cancer package for ovarian cancer]”. Copenhagen,

2011.

[17] The Danish National Board of Health: “Pakkeforløb for livmoder-

halskræft [Cancer package for cervical cancer]”. Copenhagen, 2012.

[18] The Danish National Board of Health: “Pakkeforløb for kræft i liv-

moderen [Cancer package for endometrial cancer]”. Copenhagen:

National Board of Health, 2012.

[19] National Institute for Health and Clinical Excellence: “The recog-

nition and initial management of ovarian cancer”. London: NICE,

2011.

[20] Gjerstorff M.L.: “The Danish Cancer Registry”. Scand. J. Public
Health, 2011, 39, 42.

[21] Huggenberger I.K., Andersen J.S.: “Predictive value of the official

cancer alarm symptoms in general practice - a systematic review”.

Dan. Med. J., 2015, 62, pii: A5034.

[22] Walker S., Hyde C., Hamilton W.: “Risk of uterine cancer in symp-

tomatic women in primary care: case-control study using electronic

records”. Br. J. Gen. Pract., 2013, 63, e643.

[23] Hamilton W., Peters T.J., Bankhead C., Sharp D.: “Risk of ovarian

cancer in women with symptoms in primary care: population based

case-control study”. BMJ, 2009, 339, b2998.

[24] Thompson, Pond, Ellis, Beach, Thompson: “Rectal bleeding in gen-

eral and hospital practice; ‘the tip of the iceberg’”. Colorectal Dis..

2000, 2, 288.

[25] Nielsen T.N., Hansen R.P., Vedsted P.: “Symptom presentation in

cancer patients in general practice”. Ugeskr Laeger., 2010, 172,

2827.

[26] Scheel B.I., Ingebrigtsen S.G., Thorsen T., Holtedahl K.: “Cancer

suspicion in general practice: the role of symptoms and patient char-

acteristics, and their association with subsequent cancer”. Br. J. Gen.
Pract., 2013, 63, e627.

[27] Rai N., Nevin J., Downey G., Abedin P., Balogun M., Kehoe S., et
al.: “Outcomes following implementation of symptom triggered di-

agnostic testing for ovarian cancer”. Eur. J. Obstet. Gynecol. Reprod.
Biol., 2015, 187, 64.

Corresponding Author:

K. BALASUBRAMANIAM, M.D.

J.B. Winsløws Vej 9A

5000 Odense C (Denmark)

e-mail: kiruba@health.sdu.dk




