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Abstract 

Objective: To validate an existing screening tool for haemostatic defects in women 

with heavy menstrual bleeding (HMB) and, if this existing tool did not perform well, to 

develop a new screening tool.

Design: Validation cohort.

Setting: Tertiary referral hospital in the Netherlands.  

Population: 205 consecutive women with regular HMB, tested for bleeding disorders. 

Methods: Eleven women (5%) had a bleeding disorder (BD) (decreased fibrinogen, 

von Willebrand factor, FVIII, FIX and FXI). The existing tool was validated. Covariates 

for the development of the new screening tool were selected by forward selection by 

univariate logistic regression. 

Main outcome measures: Percentage reduction of patients that needed additional 

haemostatic testing. 

Results: The existing screening tool performed badly. We identified 5 out of 16 varia-

bles we identified for our screening tool (haemoglobin < 7.5 mmol/L (4 points), family 

member with BD (6p), easy bruising (1p), HMB since menarche (1p) and bleeding after 

procedure (2p)). With a cut-off of ≥1 point, sensitivity was high (100%) with acceptable 

specificity (41%), reducing the proportion of women to be tested with 39%. Alterna-

tively, a cut-off of ≥6 points, could be used to identify women with a high probability 

of BD (sensitivity: 27%, specificity: 96%, ROC-AUC: 0.76). 

Conclusion: The existing screening tool performed bad in our cohort. We developed 

a simple screening tool, consisting of five variables, which reliably reduces the propor-

tion of women with HMB requiring further testing for BD with 39%. This tool needs to 

be validated in other groups of women with HMB.  



25

Introduction
Women with heavy menstrual bleeding are at increased risk of having a bleeding 

disorder. In approximately 1% of the general population von Willebrand disease 

(VWD) is reported  1, while in women with heavy menstrual bleeding the prevalence is 

5-20% 2-5. Other underlying bleeding disorders, such as decreased fibrinogen, factor 

VIII, IX or XI, can also play a role in heavy menstrual blood loss 4, 6. 

As women with bleeding disorders are particularly at risk of bleeding 

complications from regular haemostatic challenges, like surgery or childbirth 

(including the chance of passing the defect on to her offspring), these women require 

specialized and individualized care. Heavy menstrual bleeding is the most common 

bleeding symptom in women with inherited bleeding disorders and could be the first 

or only presenting symptom 7, 8. However, testing all women with heavy menstrual 

bleeding for underlying bleeding disorders brings considerable costs and is not 

routinely performed 9, 10. Therefore, it would be efficient and decrease costs if one 

could accurately predict who should be tested for bleeding disorders. 

There already is one existing screening tool for haemostatic defects developed 

by Philipp et al. 11, with a sensitivity of 94% and a specificity of 16% in the original 

population. This is a screening tool with 8 questions in four categories (prolonged, 

incapacitating or periods accompanied by flooding; anaemia; family history; or 

personal history of bleeding). External validation of this screening tool yielded a near 

same sensitivity (89%) and specificity (16%) 12. However, both cohorts had a very high 

(71%) prevalence of haemostatic defects 13. We wanted to validate this tool in a less 

selected group of women, i.e. in cases referred by the general practitioner where a 

lower prevalence of bleeding disorders is expected, as with these reported sensitivity 

and specificity the existing screening tool might not have enough power to perform 

as well in a low prevalence population with an a-priori low prevalence of haemostatic 

defects.   

The aim of our study was to validate the screening tool by Philipp et al. in a 

new cohort of women referred to the outpatient clinic of gynaecology with heavy 

menstrual bleeding. Secondly, we want to develop a new screening tool if this tool did 

Screening tool for bleeding disorders in women with heavy menstrual bleeding
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not perform well in our population. 

Methods
Patients

Women aged over 17 years old, with regular (every 23-39 days), heavy menstrual 

periods who were referred to the gynaecology outpatient clinic of the University 

Medical Centre of Groningen were potentially eligible to participate in our study 

on systemic causes of heavy menstrual bleeding. Patients received the Pictorial 

Blood loss Assessment Chart-score and a structured Dutch questionnaire by mail to 

collect information about baseline characteristics, including medical, obstetrical and 

gynaecological history and previous treatment for heavy menstrual bleeding. The 

structured Dutch questionnaire was based on the Tosetto bleeding score 14. Patients 

were excluded if Pictorial Blood loss Assessment Chart-score was <100 points, or if 

they met any of the exclusion criteria determined by the standardized questionnaire. 

Patients were also excluded from our study if a bleeding disorder was previously 

diagnosed, any intrauterine device (within 2 months prior to inclusion) was used, and 

if they were systemically treated with antifibrinolytics, anticoagulants, non-steroidal 

anti-inflammatory agents, progestagens or combined oral contraceptives. Next, 

eligible women were invited to our outpatient clinic and received the standard care 

of a gynaecological examination and pelvic ultrasonography in the first week after 

their menstruation. Finally, we included 205 consecutive women with regular heavy 

menstrual bleeding after obtaining informed consent. Our study was approved by the 

Institutional Review Board of the University Medical Center of Groningen (Registration 

number: NL 29346.042.09 and NL 42716.042.12). 

Pictorial Blood loss Assessment Chart

Prior to their first clinic visit, patients received a letter with information 

and instructions on the Pictorial Blood loss Assessment Chart (PBAC) 15, 16. The 

accompanying chart was filled out during their next menstruation, before their 

hospital appointment. A PBAC-score ≥100 based on the scoring system of Higham et 

al. 15 was defined as heavy menstrual bleeding 17-20. 
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Laboratory measurements

Venous blood was collected from the antecubal vein with a vacuum system. The 

blood sample was taken before the gynaecological examination. 

Blood samples were obtained to determine cell counts and ferritin levels, and liver, 

kidney and thyroid function. Activated partial thromboplastin time (aPTT), prothrombin 

time (PT), fibrinogen, factor VIII, IX, XI, XII, von Willebrand factor antigen (vWF:Ag), von 

Willebrand factor ristocetin cofactor activity (vWF:RCo), and platelet aggregation tests 

were measured in all patients, as described previously 21.  

The normal ranges in our laboratory are as follows: PT, 9-12 seconds; aPTT, 23-

33 seconds; fibrinogen, 1.7-4.0 g/L; factor II, 65-150%; factor V, 65-150%; factor VII, 

65-150%; factor VIII:C, 50-150 IU/dL; factor IX, 50-150 IU/dL; factor X, 65-150%; factor 

XI, 65-130 IU/dL; factor XII: 65-150%; vWF: Ag, 50-150 IU/dL; vWF:RCo, 50-150 IU/dL; 

the lower limits for platelet aggregation were 60% for ADP, 70% for ristocetin, 70% for 

epinephrine, 70% for collagen, and 70% for arachidonic acid. 

Values below the lower limit of the reference range or prolonged tests (PT or 

aPTT) were confirmed by abnormal values in a second independent sample. When 

PT was prolonged, we confirmed this in a second independent sample including a 

factor II, V, VII and X measurement. If the aPTT was prolonged, we also confirmed this 

in a second independent sample including determination of levels of factor VIII, IX, XI 

and XII. A diagnosis of VWD was made if the vWF:Ag or vWF:RCo was <50 IU/dL in 2 

independent samples. 

Definitions of a bleeding disorder

We used two separate definitions of a bleeding disorder, a broad and a narrow 

definition. The first one, the broad definition, is the definition Philipp used in her 

article 11. Here, a bleeding disorder was defined as platelet function defects, decreased 

von Willebrand factor (i.e. VWD), or other coagulation factor deficiencies (coagulation 

factors II, V, VII, VIII, IX, X, XI, and XII). Platelet function defects were defined as defects 

in platelet aggregation and/or platelet ATP release upon stimulation with one or 

more agonists. VWD was defined as von Willebrand factor antigen (VWF:Ag) and/or 
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von Willebrand ristocetin cofactor (VWF:RCo) < 50%. In our cohort factors II, V, VII and 

X were only measured if the prothrombin time was prolonged. If deficiencies were 

present, we also included them in this definition. 

In addition, we used a more narrow definition, which resembles our clinical 

practice. For this definition a bleeding disorder was defined as decreased fibrinogen, 

decreased von Willebrand factor, and/or factor II, V, VII, VIII, IX, X, XI deficiencies 22, 23. 

We based definitions of factor deficiencies on the normal reference values in our 

hospital and/or (inter)national guidelines 22, 23. The definition of decreased fibrinogen 

was <1.0 g/L and coagulation factor deficiencies were defined as FII <65%, FV <65%, 

FVII <65%, FVIII <50%, FIX <50%, FX <65% and FXI <65%.

 

Statistical analysis 

Descriptive statistics are presented as means ± standard deviation (SD) when 

normally distributed, or as medians with ranges or as numbers and proportions. 

We performed forward selection for each covariate by univariate logistic regression. 

Covariates selected for the multivariable model were significant at an alpha < 0.15 

or considered as clinically essential. When assembling the screening tool, each 

included covariate was given a certain number of points based upon the odds ratio 

in the multivariate model. We performed a sensitivity analysis in women without 

gynaecological abnormalities at examination. 

Results
Patients were included in the study from March 2007- May 2015. Mean age of the 

participants was 42 years (± 7.1) old. Ninety-five percent (n=193) were of Caucasian 

origin. Other baseline characteristics are shown in Table 1.

Validation of the existing screening tool 

We first wanted to validate the Philipps screening tool for women with heavy 

menstrual bleeding in our cohort, using both definitions of a bleeding disorder, as 

described above 12. According to the definition of Philipp 11, fifty-five patients (27%) 

had a bleeding disorder of which 18/55 (33%) patients had a negative score on this 
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screening tool, and 37/55 (67%) a positive score. This yielded a sensitivity of 67% 

and a specificity of 31% in our cohort for this screening tool, which is less sensitive 

than in the cohort of Philipp (see table 2), and just a slightly more specific. In fact, 

the screening tool did hardly discriminate at all between patients with and without 

a bleeding disorder in our cohort. The tool did not perform better if the analysis was 

limited to the women without gynaecological abnormalities (data not shown). 

We identified 11 (5%) women with a clinical relevant bleeding disorder according 

to the second definition (see above). Seven out of these eleven women had VWD, 

three had a factor XI deficiency and one woman had a factor IX deficiency. Sensitivity 

increased to 91%, comparable to the original study of Philipp, and specificity remained 

low at 32%. However, the likelihood ratio (LR+: 1.34, LR-: 0.28) did not improve enough 

for being a useful tool in the clinic. Of note, despite good sensitivity, the Philipps tool 

did not adequately discriminate in their original study either, as shown by the LR 

ratios that are close to one.  

Therefore we decided to develop a new screening tool for bleeding disorders in 

women with heavy menstrual bleeding 24.

Definition of the candidate variables

We selected covariates based on a priori face value and by reviewing the literature. 

The following 16 variables were chosen as candidates: age < 40 years, heavy menstrual 

bleeding since menarche, duration of period > 5 days, PBAC > 200, first or second 

degree family member with a bleeding disorder, history of anaemia and/or treatment 

for anaemia, epistaxis, easy bruising, bleeding with tooth extraction, excessive 

bleeding with procedures, post-partum haemorrhage, Tosetto bleeding score >3, 

low haemoglobin, low ferritin, iron deficiency anaemia and thyroid dysfunction (for 

further details, see appendix).  

In table 3 the univariate logistic regression covariates are described. The 

covariates heavy menstrual bleeding since menarche, family member with bleeding 

disorder, easy bruising and excessive bleeding with procedures were significant at an 

alpha below 0.15. Haemoglobin <7.5 mmol/L was considered as an essential covariate 

by face-value. 
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Multivariate logistic regression analysis identified that haemoglobin <7.5 mmol/L, 

family member with bleeding disorder, easy bruising, heavy menstrual bleeding since 

menarche and bleeding after procedure for our screening tool. Each variable was 

given a number of points based on the odds ratio (see table 4 and 5). Heavy menstrual 

bleeding since menarche had an OR of 2.18 and got therefore 1 point on the screening 

tool. The others were: family member with bleeding disorder (OR: 10.11, 6 points), 

haemoglobin below 7.5 mmol/L (OR: 7.44, 4 points), bleeding after surgery (OR: 3.41, 

2 points) and easy bruising (OR: 2.77, 1 point). 

With a sum score cut-off of ≤1 point, sensitivity for not having a bleeding disorder 

was high (100%) with acceptable specificity (41%) (see table 6A and figure 2), reducing 

the proportion of patients needing to be tested with 39%. Negative likelihood ratio (LR) 

was 0. Alternatively, the tool could be used to identify women with a high probability 

of bleeding disorders by using a cut-off of ≥6 points (area under the curve: 0.762; 

sensitivity: 27%, specificity: 96%, LR+: 6.75). When the score was tested in women 

without gynaecological abnormalities, the area under the curve was 0.751 (see table 

6B). 

Discussion 
In this study, a new clinical screening tool for bleeding disorders in women with 

heavy menstrual bleeding was developed. It consists of five simple variables: heavy 

menstrual bleeding since menarche, excessive bleeding after surgery, easy bruising, 

a first or second degree family member with a diagnosed bleeding disorder and low 

haemoglobin levels at referral. Based on the outcomes of the screening tool, only 60% 

of the patients would require further testing, scoring 1 point or more. 

Only one other screening tool for haemostatic disorders had been developed 

prior to our study 12. It is currently not used in clinical practice, as it discriminated 

not very well. Several differences with our screening tool are noteworthy. Regarding 

the patient population from which the tools were derived, prevalence of bleeding 

disorders in our patient group is 27%, and 71% in the cohort of Philipp, using the 

same definition of bleeding disorders from Philipp et al. The prevalence in our cohort 

resembles more closely the prevalence of 5-20% that is generally found in women 
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with heavy menstrual bleeding 2-5. The high prevalence of 71% in the cohort of Philipp 

was due to the patients being part of a group of women who were included in the 

study after consultation at the haemophilia treatment care centre, bleeding disorder 

clinic or gynaecology clinic 25, while our participants were women referred by the GP 

or internal medicine out-patient clinic. 

Another noteworthy difference is that we used two definitions of bleeding 

disorders. We used the narrow definition of bleeding disorders, which excludes FXII 

deficiencies or platelet aggregation abnormalities. A reduced FXII has no clinical 

relevance regarding bleeding 26, 27. Some well-established platelet disorders are clinically 

relevant, but the value of an unconfirmed single disturbed platelet light transmission 

aggregometry is uncertain. Knol et al. 21 showed that 11% of healthy controls had one 

or more platelet aggregation abnormalities at single testing, according to laboratory 

cut-offs. Laboratory tests for platelet function disorders are not well standardized 

because of test complexity and the need to rapidly process freshly collected blood 

samples 28. We therefore choose not to include abnormal platelet light transmission 

aggregometry in our definition. 

The points we gave to the five different variables of our screening tool, were based 

on the odds-ratios as estimates of the relative risk of having a covert bleeding disorder. 

In our opinion, these risks correspond well with clinical expertise. For example, when 

a patient with a family member with a known bleeding disorder presents at the 

outpatient clinic for the problem of heavy menstrual bleeding, the a-priori chance of 

having a bleeding disorder for your patient is high. As a result, any such patient would 

have been tested. Accordingly, after we developed our screening tool, we artificially 

increased the points for a positive answer to ‘a first or second degree family member 

with a diagnosed bleeding disorder’ from 5 to 6 points, leading to direct testing in 

these women, justified our cut-off value of 6 and higher with a positive likelihood ratio 

of over 6.5. This increase in points for this item did not change the overall sensitivity 

and specificity of our test.    

A strength of our study is the simplicity and practical use of the screening tool. 

Only for the item of haemoglobin below 7.5, extra laboratory testing is necessary. 

However, this has often already been done by the referring general practitioner. 
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Moreover, as this is also recommended as a standard procedure for women with 

heavy menstrual bleeding consulting the outpatient clinic 9, 10, it incurs no additional 

costs or burden to the patient.

We used the international cut-off of ≥100 of the PBAC-score for heavy menstrual 

bleeding. Therefore, our screening tool can be used internationally. The cut-off of 

the PBAC-score at the Dutch gynaecology outpatient clinic is set on >150 points for 

diagnosing heavy menstrual bleeding 9. This might have lead to an overestimation 

of the proportion of women with heavy menstrual bleeding and thus increasing 

the chance of false-positive test results. However, this is quite unlikely as the AUC 

value was 0.76, which is generally accepted as high enough to encourage using the 

screening tool in clinical practice.  

A possible weakness of our study concerns the standardized questionnaire. Some 

of the items do not exactly match the Tosetto items. The Tosetto bleeding score was 

developed to quantify the bleeding tendency of patients by 12 questions on different 

parts of the body  14. Only when patients gave a positive answer to one of the questions, 

we discussed this item further. If the patient gave a negative answer, the questions 

were not asked again. As a result, it is possible that we have underreported a possible 

bleeding tendency. We have chosen to use the Tosetto bleeding score as a template 

for a bleeding assessment tool, because this had the best performance according to 

the literature at the start of our study. At that moment, the Tosetto bleeding score was 

only developed as a screening tool for VWD and was not validated in other settings 

and for other bleeding disorders. Therefore, we choose to look at the different items 

of the Tosetto bleeding score, but handled it differently. A few years later, the ISTH-

BAT (International Society on Thrombosis and Haemostasis - Bleeding Assessment 

Tool) was published 29, 30. This tool was developed to created uniformity in the field of 

bleeding disorders and to compare and analyze different studies 31. Unfortunately, 

this tool was not available at the time of the start of our study. 

A second weakness of our study remains that the screening tool has not been 

validated beyond the initial study population. Additional testing to validate the tool 

must be undertaken in further research. 
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Conclusion
We developed a simple screening tool, consisting of five variables, that reliably 

reduces the proportion of women with heavy menstrual bleeding that needed further 

testing for bleeding disorders with 39%. Moreover, we were also able to accurately 

identify women that definitely need further testing for bleeding disorders, using a 

cut-off of 6 or more points on the sum score of this tool (area under the curve: 0.76). 

Both characteristics of this tool need to be validated in other groups of women with 

heavy menstrual bleeding.

Table 1: Baseline characteristics of study participants (n=205)

Table 2: Validation of Philipps screening tool 11 in our Dutch cohort.

LR+: positive likelihood ratio; LR-: negative likelihood ratio.

Chapter 

2
Variable n Mean ± SD Range

Age, y 42 ± 7.1 18-55

Age at menarche, y 204 12.7 ± 1.6 9-17

Duration of menses, d 203 7 ± 2 3-15

Pictorial blood loss assessment score 185 342 ± 194 105-1063

Gynaecological abnormalities 62 (30%)

Uterine polyps 16 (8%)

Submucous uterine fibroids 46 (22%)

Screening tool Original 

Philipp cohort 

(n=217)11

Dutch cohort with   

Philipps definition 

of a bleeding disor-

der (n=205)

Dutch cohort with 

narrow definition 

of bleeding disor-

der (n=205)
Sensitivity, % 89 67 91

Specificity, % 16 31 32

LR+ 1.06 0.97 1.34

LR- 0.69 1.07 0.28

Screening tool for bleeding disorders in women with heavy menstrual bleeding
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Table 3: Covariates by univariate logistic regression

 

PBAC: Pictorial Blood loss Assessment Chart; * (Haemoglobin <7.5 mmol/l, MCV <80 fL and Ferritin 
<15 ng/ml); ** hypothyroidism: TSH>4.0 mU/L & FT4<11.0 pMol/L, hyperthyroidism: TSH<0.5 mU/L& 
FT4>19.5 pMol/L..

 Logistic regression 

coefficient (B)

Significance Wald

Age < 40 years -0.209 0.764 0.090

Heavy menstrual bleeding 

since menarche

1.084 0.083 3.001

History of (treatment of) 

anaemia

-0.560 0.384 0.757

Duration of period >5 days -0.174 0.803 0.062

PBAC >200 0.832 0.437 0.604

Family member with bleeding

disorder

2.960 0.041 4.162

Epistaxis 0.547 0.502 0.451

Easy bruising 1.354 0.033 4.555

Excessive bleeding with 

procedures

1.624 0.065 3.402

Postpartum haemorrhage -0.865 0.422 0.646

Bleeding with tooth extraction -18.364 0.999 0.000

Tosetto bleeding score >3 0.526 0.454 0.562

Haemoglobin <7.5 mmol/l 0.891 0.154 2.036

Ferritin <15 ng/ml 0.715 0.266 1.237

Iron deficiency anaemia* 0.977 0.170 1.887

Thyroid dysfunction** -18.391 0.999 0.000
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Table 4: Odds ratios of the multivariate logistic regression analysis

HMB: Heavy Menstrual Bleeding

Table 5: Proposed screening tool for women with heavy menstrual bleeding.

Variables Odds ratios

Haemoglobin <7.5 mmol/l 7.44

HMB since menarche 2.18

Bleeding after surgery 3.41

Family member with bleeding disorder 10.11

Easy bruising 2.77

Q1. Has the heavy menstrual bleeding been present since menarche?

О Yes 1

О No 0

Q2. Has anyone in the family ever been diagnosed with a bleeding disorder?

О Yes 6

О No 0

Q3. Do you bruise easily (spontaneously, or >5 cm in diameter)? 

О Yes 1

О No 0

Q4. Have you had bleeding problems after surgery leading to repeat surgery or 

blood transfusion?

О Yes 2

О No 0

Q5. Do you currently have a haemoglobin <7.5 mmol/L?

О Yes 4

О No 0

                                                                                    Total   

Screening tool for bleeding disorders in women with heavy menstrual bleeding
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Table 6A: Sensitivity, specificity, positive likelihood ratio (LR+), and negative likeli-

hood ratio (LR-) for screening tool in all women.

Table 6B: Sensitivity, specificity, positive likelihood ratio (LR+), and negative likeli-

hood ratio (LR-) for screening tool in women without gynaecological abnormalities 

after examination.

Points on screening tool Sensitivity, % Specificity, % LR + LR -

≥1 100 41 1.69 0

≥2 73 60 1.83 0.45

≥3 73 65 2.08 0.42

≥4 73 65 2.08 0.42

≥5 36 84 2.25 0.76

≥6 27 96 6.75 0.76

≥7 9 99 9.00 0.92

Points on screening tool Sensitivity, % Specificity, % LR + LR -

≥1 100 43 1.76 0

≥2 67 65 1.90 0.51

≥3 67 72 2.35 0.47

≥4 67 72 2.41 0.46

≥5 22 84 1.82 0.92

≥6 22 96 5.96 0.81

≥7 11 100 - 0.89
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Figure 1: Study flowchart

Legend: HMB: heavy menstrual bleeding; PBAC: Pictorial Blood loss Assessment Chart; * postmeno-
pausal, postcoital or intermenstrual blood loss, anticoagulations, chronic non steroidal anti-inflam-
matory agents use; PBAC<100; bleeding disorder; IUD or progestagens ** postcoital or intermenstru-
al blood loss, anticoagulations.

Figure 2: Receiver operating characteristic-curve

Legend: Area under the curve: 0.76; ROC: receiver operating characteristic.

Screening tool for bleeding disorders in women with heavy menstrual bleeding
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