
Choice of primary outcomes evaluating
treatment for heavy menstrual bleeding
MC Herman,a JPM Penninx,a PM Geomini,a BW Mol,b MY Bongersa,c

a Department of Obstetrics and Gynaecology, M�axima Medical Centre, Veldhoven, The Netherlands b School of Paediatrics and Reproductive

Health,The Robinson Institute, University of Adelaide, Adelaide, SA, Australia c Department of Obstetrics and Gynaecology, Maastricht

University Medical Centre, Maastricht, The Netherlands

Correspondence: MC Herman, Department of Obstetrics & Gynaecology, M�axima Medical Centre, PO Box 777, 5500 MB, Veldhoven,

The Netherlands. Email malouherman@hotmail.com

Accepted 7 March 2016. Published Online 30 May 2016.

Background Heavy menstrual bleeding (HMB) is a common

problem with a variety of treatment options and many studies

have been performed evaluating treatment effects. Consistency in

the choice and definition of primary and secondary outcomes is

important for the interpretation of data and for the synthesis of

data in systematic reviews or individual patient data meta-analysis

(IPDMA).

Objective To give insight into the primary endpoints and

outcome measures chosen in randomised controlled trials (RCTs)

and systematic reviews regarding the treatment of HMB.

Search strategy Published systematic reviews and RCTs.

Selection criteria Full reports of RCTs or systematic reviews.

Data collection and analysis For RCTs, we used the primary

outcomes, as they were used for the sample size calculation. For

systematic reviews, all outcomes listed as primary were included.

Four authors selected the studies.

Results Twelve different primary outcomes were reported by 66

RCTs, most blood loss- related (44/66 studies). Amenorrhoea was

the most common blood loss primary outcome (16/44 studies)

and the Pictorial Blood Loss Assessment Chart (PBAC) was the

most used measurement tool (27/44 studies). Satisfaction was the

second most prevalent primary outcome measure (13/66 studies).

In all, 14/26 (54%) systematic reviews prespecified a single

primary outcome, whereas all other reviews used composite

primary outcomes. Blood loss was the most studied outcome

(12/26 reviews).

Conclusions The most used primary outcomes in HMB studies

relate to blood loss but there is no consistency regarding the

endpoints chosen or measurement tools used to describe

blood loss. Standardising outcomes will aid valid

comparison and interpretation of data pertaining to the

treatment of HMB.

Keywords Core outcome sets, heavy menstrual bleeding,

outcomes, randomised controlled trial, systematic review.
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Introduction

Well-performed randomised controlled trials (RCTs) pro-

vide the most reliable information about the effectiveness

of treatments.1 One of the most important aspects of

designing a clinical trial is the choice of its primary end-

point. To guide healthcare decisions following the trial, the

outcome must be clinically relevant for patients and clini-

cians.1,2 Women who seek treatment for heavy menstrual

bleeding (HMB) complain about the impact of their

menstrual symptoms upon their physical, social and emo-

tional well being. HMB is a common problem but it can

be associated with a variety of associated complaints and

this lack of consistency has resulted in a wide variety of

clinical outcomes being applied in studies comparing treat-

ment options of HMB.

This observed heterogeneity in describing the impact of

HMB on the sufferer is compounded by the variety of

treatment options available. Medical therapy for HMB

includes non-hormonal treatment such as tranexamic acid
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and mefenamic acid or hormonal interventions such as the

combined contraceptive pill and the levonorgestrel

intrauterine system (LNG-IUS). Hysterectomy offers a

definitive surgical solution but uterine-sparing surgery such

as endometrial ablation is an alternative option. Where

HMB is thought to be caused by fibroids, therapeutic

options can be medical (ulipristal acetate), surgical (hys-

teroscopic, laparoscopic or laparotomic myomectomy) or

radiological (uterine artery embolisation).3–6

Primary outcomes should be the outcome of highest

importance, representing the greatest therapeutic benefit of

the intervention. Consistency in the choice and definition

of primary and secondary outcomes is important for the

interpretation of data and for the synthesis of data in sys-

tematic reviews or individual patient data meta-analysis

(IPDMA). We aimed to describe the primary and sec-

ondary outcomes used in RCTs and systematic reviews

reporting on the treatment of HMB as a basis upon which

to develop core outcome sets in HMB.

Method

Criteria
We chose to analyse studies providing the highest level of

evidence for the treatment of HMB and therefore we

included full reports of RCTs or systematic reviews where a

predefined primary outcome was stated. Selected systematic

reviews (SRs) had to incorporate an objective assessment of

the methodological quality of included primary studies. We

excluded non-randomised studies such as observational,

guidelines and decision aids, secondary analyses of previ-

ously published RCTs, studies primarily aiming to assess

pharmacokinetics, mechanism of drugs, technical results of

devices or economical, histological or physiological data.

Studies regarding treatment of fibroids were only included

if the primary outcome of the study was related to men-

strual blood loss rather than other fibroid-associated symp-

toms. Studies published as abstracts only, or studies with

missing full texts were excluded after a broad search and

emailing the authors or journal for a full text version of

their manuscript.

Search strategy
We searched PubMed, MEDLINE and the Cochrane regis-

ter for randomised trials and systematic reviews relevant

to treatment of HMB. An information and database

specialist performed the search using the PubMed,

MEDLINE keywords: ‘menorrhagia’[MeSH Terms] OR

menorrhagia[tiab] OR heavy menstrual bleeding [tiab].

Advanced: ‘therapy narrow’. In this broad search strategy a

selection was made for RCTs and (systematic) reviews.

We conducted the search of each of the databases from

inception until January 2015.

Data collection and analyses
The RCTs were assessed for inclusion by two authors

(M.H., J.P.) and the reviews were assessed by another two

authors (M.B., P.G.), all independently. We used prespeci-

fied selection criteria. If no consensus between the two

authors was reached, a third author made the definitive

decision on inclusion. For RCTs, we used the primary out-

come used for the sample size calculation. If a sample size

calculation was not performed, the study was excluded. For

systematic reviews, all outcomes listed as primary were

included.

We also decided to check the secondary outcomes in

RCTs to see whether there was consistency if we compared

all outcomes.

Results

Our search identified a total of 429 studies, of which 262

were RCTs and 167 reviews. Of these, 159 RCTs and 143

reviews were excluded for various reasons (see Figure 1).

In total, 108 RCTs and 26 reviews were included for the

full text analysis. Of the 108 selected RCTs, 66 (61%) had a

sample size calculation and prespecified their primary out-

come. Of the 42 studies without a sample size calculation,

15 (36%) were performed before 1997, i.e. before the

CONSORT statement was published. The 66 RCTs with a

prior sample size calculation and all the 26 selected reviews

were used for further analysis.

Primary outcomes reported in randomised
controlled trials
Nearly half of all RCTs (30/66) compared endometrial

ablative therapies. Nine additional studies compared abla-

tive techniques with alternative interventions. Oral

hormonal treatments, including comparison with other

non-hormonal treatments, were the second most studied

treatments (17/66 studies, 21%). The remaining studies

included in this review related to the use of the LNG-IUS

(n = 15), hysterectomy (n = 8) and at other interventions

(n = 6) (Table 1).

The primary outcomes and the measurement tools used

are listed in Table 2. These outcomes could be categorised

into five groups:

1 blood loss-related outcomes (44/66)

2 satisfaction with treatment (13/66)

3 quality of life after treatment (5/66)

4 composite outcomes (3/66)

5 other outcomes (1/66)

The largest group was blood loss-related outcomes, com-

prising five different outcomes, of which amenorrhoea was

the most applied primary outcome (16/44). Three different

measurement tools were used to examine the blood loss--

related outcomes: the Pictorial Blood Loss Assessment
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Chart (PBAC), objective quantification of blood loss, and

subjective scoring scales. The PBAC was the most used

measurement tool (27/44), but its use differed from com-

parisons of PBAC end scores with comparative reduction

in scores, or defining thresholds for normalisation, e.g.

scores <75 points. The alkaline haematin method for

objectively measuring the amount of blood loss was the

second most used measurement tool (8/44). As with the

semi-objective PBAC measures, objective quantification

using the alkaline haematin method varied from ml after

treatment, reduction in ml, reduction percentages or loss

<80 ml. The subjective scoring scales for amenorrhoea were

reported as dichotomous yes/no scales or as five-point

point menstruation scoring scales.

Satisfaction with treatment was the second largest

primary outcome group (13/66). Scoring scales differed,

and almost half of all studies did not describe their exact

scoring system for satisfaction. Seven RCTs assessed quality

of life (QoL) as a composite primary outcome and a single

one used a disease-specific questionnaire to evaluate QoL.

The composite outcomes all included menstrual blood loss

as one of the parameters, but none of them was scored

similarly.

Primary outcomes in systematic reviews
We included 26 systematic reviews with or without meta-

analyses, of which 14/26 (54%) studies prespecified a sin-

gle primary outcome, and the other reviews used a com-

posite primary outcome. A total of 11 different primary

outcomes were reported. Blood loss and satisfaction were

the only non-composite primary outcomes, of which

blood loss was the most studied among all reviews (12/

26). Nevertheless, blood loss was measured and scored in

many different ways (Table 3). Two studies based their

Table 1. Interventions for HMB

Intervention n

Ablative therapies* 30

Oral hormonal treatment 8

LNG-IUS** versus oral medication 8

Hormonal 6

Other 2

LNG-IUS versus hysterectomy 4

Ablative therapy versus hysterectomy 4

Ablative therapy versus oral hormonal medication 3

LNG-IUS versus ablative therapy 2

Anti-fibrynolytic medication 2

LNG-IUS 1

Other 4

*Including bipolar ablation, balloon ablation, hydrotherm ablation,

rollerball ablation, microwave ablation, lasertherapy, transcervical

resection of the endometrium and curettage. Including pre- or post-

ablation therapies.

**Levonorgestrel Intra Uterine System.

Figure 1. Flowchart selection RCTs and reviews. HMB, heavy menstrual bleeding; No, number; RCT, randomised controlled trial; ssc, sample size

calculation; 2nd analysis, secondary analysis of previously reported trial.
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outcome on a single blood loss measurement tool: one

study reported amenorrhoea and one study limited the

analyses to PBAC outcomes. All other reviews evaluated a

combination (two or more) of the following blood loss

measurement tools; ml blood loss by the alkaline haema-

tin method, PBAC score, laboratory results and subjective

bleeding rating.

Two studies did not focus on blood loss as a primary

outcome and chose patient satisfaction. All composite pri-

mary outcomes included blood loss. Other outcome

measures used in composite primary outcomes included

technical aspects (n = 3) or included cost effectiveness

(n = 2) or further surgery (n = 2) or side-effects (n = 1)

associated with the interventions employed. Quality of

life was used as a component of the primary outcome

in 6/26 studies but never as a primary outcome in

isolation.

Comparison of primary outcomes between
randomised trials and systematic reviews
Both RCTs and systematic reviews used mostly blood

loss-related primary outcomes (71% compared with 92%,

respectively). Although amenorrhoea was the most used

primary outcome in RCTs, only one review used amenor-

rhoea as a primary outcome. All reviews combined differ-

ent outcomes and measurement tools to evaluate blood

loss into one primary outcome. In 6/26 (23%) of system-

atic reviews, QoL was used, compared with 6/66 (11%) in

RCTs.

Secondary outcomes
Overall, the most used secondary outcomes in the included

RCTs were blood loss-related (48/66), QoL measures

(34/66) and patient satisfaction (23/66). The blood loss

outcomes were varied and included PBACs, volume,

subjective scoring scales and menstrual status (e.g. days,

duration). For the evaluation of QoL, 11 different ques-

tionnaires were reported. The most used QoL questionnaire

was the Short Form 36 (SF-36) in 15/34 RCTs reporting

QoL as a secondary outcome. HMB disease-specific QoL

questionnaires were used in 6/34 studies. Satisfaction was

measured by different scales, with no consistency. Other

frequently reported secondary outcomes were re-interven-

tion rates, complications or side-effects, haemoglobin or

ferritin levels, passage of clots and dysmenorrhoea. A full

list of the used primary and most used secondary outcomes

is given in Appendix S1.

Table 2. Primary outcomes used in the included RCTs and their

measurement tools

Primary outcome No (%)

Blood loss 44 (67)

Amenorrhoea 16 PBAC (9)

Subjective scale (3)

PBAC + subjective scale (1)

Unclear (3)

PBAC endscore 11 PBAC < 75 points (6)

PBAC endscore (5)

Reduction in bleeding* 9 PBAC (4)

PBAC reduction >50% (1)

ml** (4)

Mean bloodloss 5 ml **(4)

Unclear (2)

Normal menstruation 3 PBAC < 100 (1)

Unclear (2)

Satisfaction 13 (20) 4 point scale (2)

5 point scale (2)

6 point scale (3)

Unknown scale (6)

Quality of life (QoL)*** 5 (8)

Disease-specific 1 MMAS (1)

General 4 EQ-5D (4)

Composite 3 (4)

PBAC + Qol 1 PBAC + 4 QoL scales

Mean blood loss + success 1 <80 ml and >50%

reduction**

Menstrual status + QoL 1 Unclear

Other 1 (2)

No hysterectomy 1 Yes/no

*Reduction = difference between baseline and treatment result.

**ml are measured by the alkalin haematin method.

***EQ-5D, EuroQol health questionnaire; MMAS, menorrhagia

multi-attribute scale.

Table 3. Primary outcomes used in (systematic) reviews

Primary outcome n (%)

Blood loss (variously defined*) 12 (46)

Satisfaction 2 (8)

Composite ≤3 8 (31)

Blood loss + satisfaction 3

Blood loss + QoL** 2

Blood loss + adverse effects 1

Blood loss + acceptibility + safety 1

Blood loss + QoL + side-effects 1

Composite > 3 4 (15)

Blood loss + satisfaction +

technical aspects + QoL +

cost-effectiveness

2

Blood loss + further surgery +

technical aspects + QoL +

cost-effectiveness

1

Amenorrhoea + further

surgery + complications

1

*Pictorial blood assessment chart, ml by alkalin haematin scales,

subjective scales.

**QoL, quality of life.
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Discussion

Main findings
Our findings show that there is much heterogeneity in

the primary and secondary outcomes used in studies eval-

uating the treatment of HMB. Blood loss-related out-

comes were the most frequently used primary outcome in

HMB studies and these most often assessed the induction

of amenorrhoea. However, many uterine-sparing interven-

tions for HMB do not aim to stop menstrual blood loss

entirely and so amenorrhoea is a less relevant outcome.

The lack of consensus about how to define and measure

these blood loss outcomes in such a common condition

as HMB has implications for the interpretation of com-

parative research. An understanding of the outcomes cur-

rently used to evaluate therapeutic interventions to

alleviate HMB can inform the development of core out-

come sets to standardise comparative research and aid

clinical interpretation.

Strengths and limitations
This is the first study that outlines the used primary and

secondary outcomes and their measure tools in HMB

research. Our study creates awareness for what we are actu-

ally studying globally and highlights the lack of consensus

in outcome measures in HMB research. We chose to limit

inclusion to RCTs that described a sample size calculation

and retracted the primary outcome out of these calcula-

tions so we had the highest level of evidence studies.

Although secondary outcomes are sometimes more mean-

ingful in practice, no reliable conclusions can be drawn

from these if they are not sufficiently powered or measured

in the same way. To develop core outcome sets, a broader

literature search is necessary, including all outcomes in all

types of studies.

Interpretation
Although blood loss appears to be an important endpoint

to measure in order to evaluate the effectiveness of HMB

treatment, there is no consensus on how to measure this

outcome. Most studies focus on amenorrhoea, but other

studies used PBAC or blood loss scores with different cut-

offs. The PBAC is considered to be a validated tool to diag-

nose HMB at a cut-off of 80 ml blood loss per cycle. 150

points is often used as a frequently chosen cut-off point to

diagnose HMB, but an optimal cut-off point has never

been assessed.7 Furthermore, evidence is lacking on how

much blood loss women accept in order to define their

treatment as successful. The reviews try to make sense of

the variety of outcomes and outcome measures and there-

fore they combined all the different prespecified blood

loss outcome measures in order to study treatment

effectiveness.

Some studies focused on subjective outcomes because

HMB can have a major impact on quality of life, due to its

impact on social life and psychological wellbeing. Satisfac-

tion was the second largest subjective primary outcome

group in the RCTs. Unfortunately, there is no prespecified,

validated satisfaction scale for use in HMB studies, and

almost half of the studies reporting patient satisfaction did

not describe their applied scale.

Health-related QoL was mostly assessed with general

health questionnaires, such as SF-36 or EQ-5D. Only one

study used a disease-specific QoL instrument as a primary

outcome, the menorrhagia multi-attribute scale (MMAS),

which attempts to capture the consequences of HMB; only

6/66 studies used an HMB-specific QoL questionnaire as a

secondary outcome.8 Nevertheless, subjective outcomes are

the result of more factors than the treatment effect alone.

Counselling, expectations and coping play a role as well.

Therefore, if the goal of the studies is to evaluate or com-

pare effectiveness of treatments, the use of subjective

parameters as primary outcome may not be valid or

reliable.

If we continue to report a variety of primary and sec-

ondary outcomes measured in different ways, drawing out

relevant information becomes complicated. To facilitate

comparison of results of HMB studies in a larger popula-

tion, such as in systematic reviews or IPDMA, the use of

uniform and validated outcome measures are a prerequi-

site. We are in need of standardised collection of outcomes

—core outcome sets that should be measured and reported

in all trials.2,9,10 A worldwide panel of experts should

develop these core outcome sets and change towards an

appropriate selection and standardisation of clinically

important outcomes for evaluation of treatment of HMB.

The COMET initiative (Core Outcome Measures in Effec-

tiveness Trial) is a framework developed to facilitate this

process.10

Conclusion

The most used primary outcome group in HMB studies is

blood loss. However, outcomes and measurement tools dif-

fer markedly in their evaluation of treatment response in

this common condition and many chosen endpoints

remain to be validated for use in HMB. It is therefore hard

to compare data from the published literature in HMB

treatment such that the more effective treatment options

may not be identified for use in clinical practice. A stan-

dardised collection of outcomes in HMB is urgently

needed.
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