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Abstract

Objective: The aim of this study was to evaluate thyroid function in women with 

objectively diagnosed heavy menstrual bleeding. 

Study design: Two hundred and five consecutive patients with regular heavy 

menstrual bleeding defined as Pictorial Blood loss Assessment Chart-score >100 were 

recruited at a tertiary hospital. Data were compared to female Nijmegen Biomedical 

Study population controls (n=1924). In patients in the first week after menstruation a 

gynecological examination was performed and blood was taken for investigation for 

systemic causes of increased blood loss. In 203 patients, thyroid-stimulating hormone 

(TSH) and free thyroxine (FT4) were measured. Descriptive statistics were computed 

for all study variables. Continuous variables, expressed as medians (Inter quartile 

range (IQR): quartile 1 (Q1)- quartile 3 (Q3)) were used for TSH and FT4. The chi-square 

test was performed to analyze differences in the prevalence of thyroid function.

Results: Median Pictorial Blood loss Assessment Chart-score was 285 (IQR: 210-

459), 33% of patients had anemia (Hemoglobin <12 g/dL). Overt hypothyroidism 

(TSH>4.0 mU/L; FT4<11.0 pMol/L) was not seen in the patients, as opposed to 0.4% 

of the reference group (p=0.35). In the patients subclinical hypothyroidism (TSH>4.0 

mU/L; FT4≥11.0 pMol/L) was present in 5.4% versus 4.3% of controls (p=0.44). Overt 

(TSH<0.5 mU/L; FT4>19.5 pMol/L) and subclinical (TSH<0.5 mU/L; FT4≤19.5 pMol/L ) 

hyperthyroidism was found in 1.5% and 2.0% of the patients, vs 0.6% (p=0.16) and 

0.8% (p=0.08) in controls, respectively. 

No significant differences in thyroid function were seen between patients with and 

without gynecological abnormalities or those with and without coagulation disorders.  

Conclusion: Thyroid dysfunction occurs in women with heavy menstrual bleeding, 

but not more often than in the general population. Thyroid function should not be 

routinely measured in women with heavy menstrual bleeding.
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Introduction
Heavy menstrual bleeding (HMB) is a common problem among women in the 

reproductive age. An estimated 13-35% of women report HMB 1, 2 and every year, 

5% of women between 30 and 49 years old  consult a physician for HMB 3. Heavy 

menstrual bleeding is known to be associated with gynecological abnormalities like 

uterine fibroids, endometrial polyps and adenomyosis. However, HMB can also have 

a systemic cause, such as a bleeding disorder 4, 5, hormone dysbalance 6 or thyroid 

dysfunction. 

Thyroid disease is the second most common endocrine disease in women of 

reproductive age and has long been linked to menstrual disturbances 7. Thyroid 

stimulating hormone has both follicle-stimulating hormone and luteinizing hormone-

like effects through their shared α–subunit. As a result, negative feedback is down-

regulated, leading to a decreased secretion of luteinizing hormone and an ensuing 

decrease in progesterone. At the same time, decreased sex hormone binding globulin 

results in increased serum estriol and unbound estradiol, which in turn leads to 

elevated levels of circulating free estrogens. This prolonged, unopposed effect on 

the endometrium results in failure of anovulation and corpus luteum formation, 

ultimately leading to menometrorrhagia 7, 8. 

American guidelines advise to measure the thyroid function in women with 

HMB 9, 10. In contrast, routine testing of thyroid function is not included in the current 

guideline ‘Heavy menstrual bleeding’ (2013) of the Dutch association of Obstetrics 

and Gynecologists 11. The NICE guideline does also not recommend routine testing of 

thyroid function 12 . An explanation for the discrepancy between the various guidelines 

could be the lack of good quality evidence of the role of thyroid function in HMB. 

Several studies have been performed on thyroid function and menstrual blood loss, 

but no objective measurements of menstrual blood loss were reported or the sample 

sizes were small  8, 13, 14. 

Therefore we studied thyroid function in a large cohort of women with heavy 

menstrual bleeding with validated measurements of blood loss, gynecological 

examination and analysis of other systemic causes of heavy menstrual bleeding. We 
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compared the prevalence of thyroid dysfunction in women with heavy menstrual 

bleeding with that in the general population. 

Methods
Patients & controls

Between March 2007 and March 2015, we included 205 consecutive patients who 

were referred to the University Medical Center of Groningen (UMCG) in a study on 

systemic causes of HMB (see figure 1). Inclusion criterium was a history of heavy, 

regular (every 23-39 days) menstrual periods. Exclusion criteria were: Pictorial Blood 

loss Chart-score <100 (see below), known bleeding disorder, use of any intrauterine 

device within 2 months prior to inclusion, and treatment with antifibrinolytics, 

anticoagulants, non-steroidal anti-inflammatory agents, progestagens or combined 

oral contraceptives. Referred patients who were potentially eligible received a 

structured questionnaire by mail to obtain information about baseline characteristics: 

medical, obstetrical and gynecological history and previous treatment for heavy 

menstrual bleeding. Eligible women were invited to our clinic and underwent a 

gynecological examination and pelvic ultrasonography in the first week after their 

menstruation. 

This study was approved by the Institutional Review Board of the University 

Medical Center of Groningen. Informed consent was obtained from all patients. 

This study is part of a project on systemic causes of heavy menstrual bleeding. We 

previously published on prevalence of coagulation disorders in a part of this cohort 15. 

Data were compared to data from the general population. These data were 

obtained from the Nijmegen Biomedical Study (NBS), a population-based survey 

conducted by the Department for Health Evidence and the Department of Laboratory 

Medicine of the Radboud university medical center. In 2002, 21756 age and sex 

stratified randomly selected inhabitants of the municipality of Nijmegen received an 

invitation to fill out a postal questionnaire on, e.g., lifestyle and medical history, and 

to donate an 8.5 ml blood sample in a serum separator tube and a 10 ml EDTA blood 

sample. The response to the questionnaire was 43% (N=9350). Sixty nine percent 

(N=6468) of the responders donated blood samples. Hoogendoorn et al. 16 described 
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the thyroid function in this group. We extracted the subgroup of women aged 18-55 

years for comparison to our patient group (n=205).  

Pictorial Blood loss Assessment Chart-score

Patients received a letter with information and instructions on the Pictorial Blood 

loss Assessment Chart (PBAC)  17, 18, prior to their first clinic visit. The accompanying 

PBAC was filled out in the menses before their hospital appointment. A PBAC-score of 

≥100 based on the scoring system of Higham et al. 18 was defined as heavy menstrual 

bleeding.

Laboratory measurements

Venous blood was collected from the antecubital vein with a vacuum system in the 

first week after menstruation. The blood samples were taken before the gynecological 

examination. 

Serum thyroid-stimulating hormone (TSH) and free thyroxine (FT4) were measured 

with the Modular Analyzer with a two-sided electrochemiluminescence immunoassay 

(Roche, Mannheim, Germany). The reference interval used in our laboratory for TSH 

is 0.5-4.0 mU/L and for FT4 11.0-19.5 pMol/L. 

Blood samples were also obtained for complete blood cell counts, ferritin, 

prothrombin time, activated partial thromboplastin time, fibrinogen, platelet 

aggregations, von Willebrand factor, factor VIII, factor IX, factor XI, factor XII and factor 

XIII, as described previously 15.  

Details of laboratory measurements of TSH and FT4 in the Nijmegen Biomedical 

Study were described previously 16.

Data analysis

Hypothyroidism was classified as overt if TSH was >4.0 mU/L and FT4 was 

<11.0 pMol/L and as subclinical if TSH was >4.0 mU/L and FT4 was ≥11.0 pMol/L. 

Hyperthyroidism was classified as overt if TSH was <0.5 mU/L and FT4 was >19.5 

pMol/L and as subclinical if TSH was <0.5 mU/L and FT4 was ≤19.5 pMol/L. 

Thyroid pathology was defined as reporting thyroid disease, history of thyroid 
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surgery, and/or use of l-thyroxine and/or thyrostatic drugs. 

Subgroup analyses were performed, in patients with and without coagulation 

disorders, and in patients with and without gynecological abnormalities. Coagulation 

disorders were platelet function defects, decreased von Willebrand factor, and/or 

coagulation factor deficiencies. Platelet function defects were defined as defects in 

one or more platelet aggregation tests (5 different agonists used). Low von Willebrand 

factor was defined as von Willebrand factor antigen (VWF:Ag) and/or von Willebrand 

ristocetin cofactor (VWF: RCo) < 50%. Coagulation factor deficiencies were defined 

as FVII <65%, FVIII < 50%, FIX <65% and FXI <65%, based on local normal reference 

values. Submucous uterine fibroids more than 2 cm in diameter or uterine polyps 

were considered as gynecological abnormalities. 

For the patient population we merged two cohorts (Registration number at 

the Institutional Review Board of the University Medical Center of Groningen: NL 

29346.042.09 and NL 42716.042.12), powered for other outcomes. For this study the 

number of patients was therefore not powered for a significant difference in thyroid 

dysfunction at the start of the study.

Descriptive statistics were computed for all study variables. Continuous variables, 

expressed as medians (Inter quartile range (IQR): quartile 1 (Q1)- quartile 3 (Q3)) were 

used for TSH and FT4 of the patients. The chi-square test was performed to analyze 

differences in the prevalence of thyroid function both in the whole study population 

and in subgroup analyses. A p-value of ≤0.05 was considered statistically significant. 

Data were analyzed using SPSS statistics 22 (SPSS Inc., Chicago, IL).

Results
We measured TSH and FT4 in 203 of the 205 women with HMB. The included 

patients with heavy menstrual bleeding had a median pictorial bleeding assessment 

chart-score of 285 (Q1-Q3:210-459) and 33% had anemia (Hb<12 g/dL). The baseline 

characteristics of the patients and reference group are described in table 1. 

Overt hypothyroidism was not seen in the patient group, as opposed to 0.4% in the 

reference group (p=0.35). In the patients subclinical hypothyroidism was present 

in 5.4% compared to 4.3% in the reference group (p=0.44). Overt and subclinical 
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hyperthyroidism was found in 1.5% and 2.0% of patients, vs 0.6% (p=0.16) and 0.8% 

(p=0.08) in the reference group, respectively.

There are also no significant differences in thyroid dysfunction when limiting 

the analysis to patients without either gynecological abnormalities or coagulation 

disorders (N = 103) compared to the reference group.

Subgroup analyses

No differences in thyroid function were seen between patients with and without 

gynecological abnormalities or those with and without coagulation disorders (Table 

2 and 3).

Discussion
Main Findings

We observed that the prevalence of thyroid dysfunction in women with HMB 

did not differ from the prevalence in the general population. The prevalence of 

subclinical hypothyroidism was relatively high in both women with HMB and the 

general population. Overt thyroid dysfunction is rare, both in patients with HMB and 

the general population.  

We hypothesized that if thyroid dysfunction were relevant, this would be most 

clear in those patients with no other explanations for HMB. However, our subgroup 

(with and without gynecological abnormalities and with and without coagulation 

disorders) analyses did not identify conditions under which additional measurements 

of thyroid function are warranted. These observations reinforce the notion that in 

patients with HMB measurements for thyroid function have no added value. 

Strengths and Limitations

Strengths of our study are the application of a validated method (PBAC-score) 

for heavy menstrual bleeding; it therefore provides a objective way into the severity 

of the amount of blood loss, contrary to existing studies 13, 14. These studies used 

subjective bleeding definitions. However, women’s own subjective assessment of 
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bleeding heaviness is often differs from measured blood loss 19.

We choose not to correct for (thyroid) medication, as this was also not done in 

the reference group. If the patient uses thyroid medication and is well controlled, 

the patient is comparable to the general population 16. Therefore, correction is not 

necessary. 

In our study we did not have a direct control group, which can be seen as 

a weakness of our study. However, our reference group consists of a large Dutch 

cohort, which is drawn from the same population as our study. As these groups 

are similar, this negates the necessity of direct controls.  Also, the prevalence of 

thyroid dysfunction in the reference group is comparable to the prevalence in other 

population wide thyroid function studies 20-23. 

Interpretation

From our study, we can confidently say that the prevalence of (subclinical) 

hypothyroidism is not higher in our patients than in the general population. For 

hyperthyroidism, however, our study is less well powered. Similar to the general 

population, (subclinical) hyperthyroidism has a lower prevalence among patients 

with HMB than (subclinical) hypothyroidism 20, 21, 23. To enable definitive conclusions 

on the relative prevalence of hyperthyroidism in patients with HMB and the general 

population, a much larger sample size would be required. However, hypothyroidism 

has been reported to be more strongly implicated in HMB than hyperthyroidism, 

which makes such a study less relevant from a clinical perspective 8, 13. 

Previous studies have described (subclinical) hypothyroidism related to HMB 8, 

13. Unfortunately, these studies did not use the same tests that are used in clinical 

practice and in our study. In the study of Wilansky  8 22% of women with HMB were 

classified as having mild primary hypothyroidism, classified by a positive thyrotropin-

releasing hormone test. These women had a small but significant elevation of basal 

levels of TSH and lowering of FT4 levels compared to the women with a negative 

thyrotropin-releasing hormone test, but their results were still within the reference 

range and patients were not classified on their own ratio of TSH/FT4. Blum 13 showed 

significant higher levels of TSH in women with menorrhagia compared to the controls, 
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although the levels were within the reference range. In ten patients who were in the 

highest quartile of TSH a thyrotropin-releasing hormone test was performed. All of 

these women were classified as having occult hypothyroidism by a positive test, but 

the thyrotropin-releasing hormone test was not performed in their control group. 

Because thyrotropin-releasing hormone tests are no longer a regular diagnostic tool 

we did not perform these in our study. We did also not compare the average TSH and 

FT4 values in the general population with the TSH and FT4 of the patients, as these 

average values do not reflect the classification of individual patient values, which are 

of clinical importance.

Conclusion
Our data do not support the routine use of thyroid function tests in women with 

heavy menstrual bleeding. Testing for thyroid function is indicated only when there 

are clear symptoms of thyroid disease. 
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Figure 1: Study flowchart.

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

Table 1: Baseline characteristics.

Legend: In patients reference values for TSH were 0.5-4.0 mU/L and for FT4 were 11.0-19.5 pMol/L; 
In the reference group reference values for TSH were 0.4-4.0 mIU/L and for FT4 were 8.0-22.0 
pMol/L. Thyroid pathology was defined as reporting thyroid disease, thyroid surgery, and/or use of 
l-thyroxine and/or thyrostatic drugs.

Patients (n=203) Reference group (n=1924)

Median age in years (range) 43 (18-55) 39 (18-55)

Thyroid pathology in % (n) 7.4 (15) 4.8 (93)
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Table 2: Thyroid function in patients with and without gynecological abnormalities.

Legend: Hypothyroidism is defined as TSH>4.0 mU/L and FT4<11.0 pMol/L; subclinical hypothyroid-
ism is defined as TSH>4.0 mU/L and FT4≥11.0 pMol/L; hyperthyroidism is defined as TSH<0.5 mU/L 
and FT4>19.5 pMol/L; subclinical hyperthyroidism is defined as TSH<0.5 mU/L and FT4≤19.5 pMol/L.

Table 3: Thyroid function in patients with and without coagulation disorder.

Legend: Hypothyroidism is defined as TSH>4.0 mU/L and FT4<11.0 pMol/L; subclinical hypothyroid-
ism is defined as TSH>4.0 mU/L and FT4≥11.0 pMol/L; hyperthyroidism is defined as TSH<0.5 mU/L 
and FT4>19.5 pMol/L; subclinical hyperthyroidism is defined as TSH<0.5 mU/L and FT4≤19.5 pMol/L.

No gynecological 

abnormalities 

(n=140)

Gynecological ab-

normalities (n=63)

p-value

Median TSH in mU/L, (IQR) 1.82 (1.22-2.51) 1.71 (1.26-2.44) 0.86

Median FT4 in pMol/L, (IQR) 15.7 (14.2-17.2) 15.4 (14.3-17.0) 0.56

Hypothyroidism, % (n) 0 (0) 0 (0) -

Subclinical hypothyroidism, 

% (n)

4.3 (6) 7.9 (5) 0.37

Hyperthyroidism, % (n) 2.1 (3) 0 (0) 0.24

Subclinical hyperthyroidism, 

% (n)

2.1 (3)  1.6 (1) 0.77

No coagulation 

disorder (n=154)

Coagulation 

disorder (n=49)

p-val-

ue
Medianv TSH in mU/L, (IQR) 1.75 (1.25-2.46) 1.97 (1.28-2.58) 0.54

Median FT4 in pMol/L, (IQR) 15.7 (14.3-17.1) 15.3 (13.8-16.9) 0.33

Hypothyroidism, % (n) 0 (0) 0 (0) -

Subclinical hypothyroidism, % (n) 5.8 (9) 4.1 (2) 0.64

Hyperthyroidism, % (n) 1.3 (2) 2.0 (1) 0.71

Subclinical hyperthyroidism, % (n) 1.3 (2) 4.1 (2) 0.22

Subclinical hyperthyroidism, % (n) 2.1 (3)  1.6 (1) 0.77
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Table 4: Thyroid function in patients without gynecological abnormalities and with-

out coagulation disorder compared to the reference group.

Legend: Hypothyroidism is defined as TSH>4.0 mU/L and FT4<11.0 pMol/L; subclinical hypothyroid-
ism is defined as TSH>4.0 mU/L and FT4≥11.0 pMol/L; hyperthyroidism is defined as TSH<0.5 mU/L 
and FT4>19.5 pMol/L; subclinical hyperthyroidism is defined as TSH<0.5 mU/L and FT4≤19.5 pMol/L.

Patients with no 

gynecological ab-

normalities and 

no coagulation 

disorder (N=103) 

Reference 

group (N=1924) 

p-val-

ue

Hypothyroidism, % (n) 0 (0) 0.4 (8) .51

Subclinical hypothyroidism, % (n) 3.9 (4) 4.4 (82) .85

Hyperthyroidism, % (n) 1.9 (2) 0.6 (12) .12

Subclinical hyperthyroidism, % (n) 1.9 (2) 0.8 (15) .21
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