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A B S T R A C T

Background

About 5% of women experience severe symptoms called premenstrual syndrome (PMS), only in the two weeks before their menstrual

periods. Treatment with progesterone may restore a deficiency, balance menstrual hormone levels or reduce effects of falling progesterone

levels on the brain or on electrolytes in the blood.

Objectives

The objectives were to determine if progesterone has been found to be an effective treatment for all or some premenstrual symptoms

and if adverse events associated with this treatment have been reported.

Search methods

We searched the Cochrane Menstrual Disorders and Subfertility Group’s Trials Register, the Cochrane Central Register of Controlled

Trials (CENTRAL), MEDLINE, EMBASE and PsycINFO to February 2011. We contacted pharmaceutical companies for information

about unpublished trials, for the first version of this review.

The search strings are in Appendix 2.

Selection criteria

We included randomised double-blind, placebo-controlled trials of progesterone on women with PMS diagnosed by at least two

prospective cycles, without current psychiatric disorder.

Data collection and analysis

Two reviewers (BM and OF) extracted data independently and decided which trials to include. OF wrote to trial investigators for

missing data.

Main results

From 17 studies, only two met our inclusion criteria. Together they had 280 participants aged between 18 and 45 years. One hundred

and fifteen yielded analysable results. Both studies measured symptom severity using subjective scales. Differing in design, participants,

dose of progesterone and how delivered, the studies could not be combined in meta-analysis.

Adverse events which may or may not have been side effects of the treatment were described as mild.
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Both trials had defects. They intended to exclude women whose symptoms continued after their periods. When data from ineligible

women were excluded from analysis in one trial, the other women were found to have benefited more from progesterone than placebo.

The smaller study found no statistically significant difference between oral progesterone, vaginally absorbed progesterone and placebo,

but reported outcomes incompletely.

Authors’ conclusions

The trials did not show that progesterone is an effective treatment for PMS nor that it is not. Neither trial distinguished a subgroup of

women who benefited, nor examined claimed success with high doses.

P L A I N L A N G U A G E S U M M A R Y

Progesterone for premenstrual syndrome

There is little good evidence for treating premenstrual syndrome with progesterone. Five per cent or more of women experience

symptoms, severe enough to damage work and relationships, only in the days leading to their menstrual periods. Blood progesterone

levels usually rise after ovulation and fall again before menstruation. It has been suggested that premenstrual syndrome (PMS) might

have been caused by too little progesterone or falling levels.

This review found some evidence for relief with progesterone but trials differed in route of administration, dose, duration of treatment

and selection of women taking part. Outcomes also differed. The studies had flaws in methods or in handling outcome data or both.

Adverse effects which may or may not have been the result of the treatment were generally mild.

Further research would be needed to test claims for the effectiveness of higher doses of progesterone. They are neither refuted nor

borne out as yet. Using each woman’s own symptoms to select participants and to judge treatment effects would be more accurate than

checklists of largely irrelevant symptoms. Knowing how many women had fewer days with symptoms, fewer or milder symptoms, or

the converse, would be more valuable than the calculations based on subjective data for groups of women.

B A C K G R O U N D

Description of the condition

Premenstrual Syndrome (PMS) is the occurrence, during the luteal

phase of the menstrual cycle, of symptoms severe enough to in-

terfere with work or relationships. These symptoms resolve at, or

soon after, the beginning of the menstrual period. Although most

women experience menstrual cycle change, some are seriously dis-

ordered. It has been estimated that approximately 5% of menstru-

ating women experience PMS as defined (O’Brien 1993). Often

misunderstood, difficult to treat and of uncertain aetiology, PMS

might be several conditions, each with a different cause. Over 100

symptoms have been associated with the luteal phase of the men-

strual cycle. None is exclusive to PMS, and few are experienced

solely by women. Feeling bloated, breast tenderness, exhaustion,

joint pain, anxiety, irritability, depression and mood swings are

common, but it is the timing rather than the nature of symptoms

which is diagnostic of PMS.

Description of the intervention

Administration of progesterone may alter the menstrual cycle

length and, if given before ovulation, may cause breakthrough

bleeding. If taken for several days and then stopped, a withdrawal

bleed like a menstrual period will follow in a few days. Rarely,

women may become sleepy. Progesterone administered as pessaries

or suppositories may cause soreness. There may be leakage of the

base, particularly with vaginal use, or flatulence with rectal use.

Extensive warnings accompany progesterone injections in the UK,

where they are not licensed for the treatment of PMS (ABPI 1999).

Many women improve at least temporarily when given a placebo

(Freeman 1999; Halbreich 1985).
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How the intervention might work

Historically, treatment with progesterone was based on the hy-

pothesis that in PMS sufferers, the ratio of progesterone and its

derivatives to other hormones was lower than is usual in women.

This allowed oestrogens to cause water retention, because there

was insufficient progesterone to oppose them (Greene 1953; Rees

1953).

Early successes in treating premenstrual migraine and premen-

strual asthma with progesterone were compatible with this theory

(Dalton 1973a; Dalton 1973b; Dalton 1984; Greene 1953). How-

ever assays of hormone levels have not confirmed simple deficiency

of progesterone in women with PMS (Andersch 1979; Backstrom

1975; Rubinow 1988). Progesterone is not secreted continuously

throughout the luteal phase, but in spurts (Collin 1991; Steele

1986). It is rapidly removed from the blood (Chakmakjian 1987).

Assessments of progesterone level based on few samples on occa-

sional days in the menstrual cycle should therefore be considered

with caution.

More recent studies have suggested that high oestrogen levels are

responsible rather than low progesterone (Bjorn 2003) but this

was countered by analysis of blood samples drawn on particular

cycle days from women with and without premenstrual syndrome

(Thys-Jacobs 2008).

Studies of the frequency, amplitude and duration of progesterone

pulses and their relationship to luteinising hormone pulses have

suggested that, at the onset of symptoms, the corpora lutea in

women with PMS have increased sensitivity to luteinising hor-

mone (Collin 1991; Facchinetti 1990; Facchinetti 1993; Lewis

1995). Treatment with progesterone might overcome changes in

the sensitivity of the corpora lutea, as they fail during the luteal

phase.

The relationship between the timing of progesterone peak levels,

the rate of fall of progesterone and the ratio between the rates of

decrease of oestrogen and progesterone were all related to symp-

toms severity which was worse a few days after peak progesterone

level (Halbreich 1986; Hammarbäck 1989; O’Brien 1980; Redei

1995; Seippel 2000).

Gama amino butyric acid (GABA) produced by inhibitory neu-

rons calms symptoms of anxiety, irritability and aggression. Part

of the receptors, called GABA(A) on the neurone surface, nec-

essary for GABA to have its effect, cannot be made without the

break-down products of progesterone (Smith 1998). The occur-

rence of severe symptoms has been correlated with falling levels

of progesterone metabolites. Therefore, progesterone could relieve

the symptoms of PMS by preventing falling levels of progesterone

metabolites and loss of GABA(A) enhancement (Monteleone

2000; Wang 1996).

There are differences between PMS sufferers and women who

have no PMS, in the plasma salt levels needed to stimulate the

secretion of the hormones which help to regulate the balance of

salt and water (Watanabe 1997). These differences might explain

luteal water retention. Progesterone promotes excretion of salt in

the urine and consequently of water (Corvol 1983; Landau 1958),

and might relieve PMS by raising the threshold for the release of

the hormone which prevents excretion of water (vasopressin, also

called anti-diuretic hormone, ADH).

Why it is important to do this review

It was considered important to do this review because the efficacy

of progesterone for PMS was still in doubt.

O B J E C T I V E S

The three objectives were

1. To find out if progesterone was shown to be an effective treat-

ment for PMS;

2. To find out if progesterone was shown to be effective for a

subgroup of women defined by their symptom type;

3. To find out if adverse effects were recorded in trials of proges-

terone for the treatment of PMS.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We looked for randomised controlled trials which compared the

effects of progesterone with a placebo or another treatment.

Types of participants

There were three criteria.

1. Participants were of reproductive age.

2. The diagnosis of their PMS was confirmed by at least two cycles

of prospectively recorded symptoms.

3. Their symptoms subsided completely at the onset of menstru-

ation or during it.

We excluded studies if their participants had current psychiatric

problems, used hormonal preparations (including oral contracep-

tion) or used other treatments for PMS during the interventions.
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Types of interventions

There were three requirements.

1. Progesterone was compared with placebo or another treatment.

2. Progesterone was given in the luteal phase, in stated doses, by

any route of administration.

3. The outcomes for the active intervention and the placebo were

recorded in the same study period.

Types of outcome measures

Primary outcomes were

• change in the severity of luteal phase symptoms overall, or

• change in the severity of particular symptoms.

Symptoms in the luteal phase of the menstrual cycle could be

recorded by participants or study personnel by means of charts,

visual analogue scales or by any other means.

Secondary outcomes were records of adverse events.

Search methods for identification of studies

Electronic searches

Early in 2000 we searched a cross-referenced database of the pub-

lished work on premenstrual syndrome, compiled by OF. The

search terms were premenstrual syndrome and its synonyms AND

progesterone or manufacturers’ product names as summarised in

Appendix 1

The Trials Search Co-ordinator searched MEDLINE, EMBASE

and PsycLIT on October 16 2000. MEDLINE and EMBASE

were searched again on March 1 2005 and all again on March 3

2008. CINAHL was searched on March 3 2008.

The Trials Search Coordinator searched the CENTRAL database

of the Cochrane Library Issue 1 and theTrials Register of the

Cochrane Menstrual Disorders and Subfertility Group on March

1 2005 and in March 2008.

The Trials Search Coordinator searched the CENTRAL database

of the Cochrane Library Issue 1 and theTrials Register of the

Cochrane Menstrual Disorders and Subfertility Group on March

1 2005 and in March 2008.

The Trials Search Coordinator searched the Cochrane Menstrual

Disorders and Subfertility Group’s Trials Register, the Cochrane

Central Register of Controlled Trials (CENTRAL), MEDLINE,

EMBASE and PsycINFO in February 2011. See Appendix 2,

Appendix 3.

Searching other resources

We searched bibliographies in the articles found, using the same

search terms. We also translated two articles in French but they

were not relevant. OF wrote to manufacturers of the progesterone

products listed above for unpublished trials.

Data collection and analysis

Selection of studies

OF made the first selection of titles found using the search strategy

described, and initially included trials which only doubtfully met

the selection criteria. She obtained full text copies of the articles

and made copies of the methods sections for BM in which the au-

thors’ names and their affiliation were blanked out. All randomised

controlled trials which compared progesterone with placebo or

another treatment were considered. Both reviewers decided inde-

pendently which studies should be included in the review.

Where details were needed to establish the eligibility of trials, OF

wrote to the authors to ask for further information.

Data extraction and management

OF, who was familiar with the published work on PMS, undertook

the review. BM helped with the data extraction and HR served as

clinical adviser.

Assessment of risk of bias in included studies

The reviewers assessed the risk of bias of all studies that were

eligible for inclusion in the review.

Measures of treatment effect

Results in the trials were ordinal scale data and they were clinically

diverse. It was planned for any future updates of this review that we

would express dichotomous data results for each study as an odds

ratio (OR) with 95% confidence interval (95% CI). However, no

future updates are planned, unless we become aware of new trials

in this area.

Dealing with missing data

OF wrote to trial investigators for missing data.

Assessment of heterogeneity

The reviewers originally intended to assess heterogeneity between

the pooled results of different studies by inspecting the scatter in

the data points and the overlap in their confidence intervals and

more formally, by checking the results of the chi-squared tests.

However, the data from trials were not suitable for such meta-

analysis and heterogeneity was not assessed.
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Data synthesis

The reviewers originally intended to pool outcomes statistically.

However, the data from trials were not suitable for meta-analysis.

It was planned for any future updates of this review that we would

combine the odds ratios and 95% CIs from individual studies

in meta-analysis with RevMan software using the Peto-modified

Mantel-Haenszel method. We would show continuous differences

between groups in the meta-analysis as a mean difference (MD)

and 95% confidence interval. We would use a fixed approach un-

less there was significant heterogeneity in which case we would

confirm results using a random-effects statistical model. We would

investigate sources of the heterogeneity. However, no future up-

dates are planned, unless we become aware of new trials in this

area.

Subgroup analysis and investigation of heterogeneity

It was planned for any future updates of this review, if it became

possible, to investigate sources of heterogeneity. However no future

updates are planned, unless we become aware of new trials in this

area.

R E S U L T S

Description of studies

Results of the search

We considered 16 studies for inclusion.

Only two trials qualified for inclusion (Magill 1995; Vanselow

1996) see Characteristics of included studies.

Included studies

Trial design

Both the included trials compared progesterone with placebo. One

trial had a parallel design in which participants were randomised

either to progesterone or to placebo (Magill 1995). The other trial

compared oral progesterone, vaginal progesterone and placebo in

a three-way crossover design (Vanselow 1996).

Participants

Source of participants

Women were referred by their own doctors in both studies and

also responded to publicity in one (Vanselow 1996).

Diagnostic criteria

Both studies looked for participants whose luteal phase symptoms

were relieved in the follicular phase, with only one mild occurrence

of one symptom (Magill 1995), or one week clear of symptoms

after the menstrual period (Vanselow 1996). Symptoms had to be

severe enough to disrupt interpersonal relationships or activities

(Vanselow 1996).

Cyclicity was indicated by the reported experience of cyclical

changes for the last three cycles (Magill 1995), and for at least six

cycles (Vanselow 1996) prior to enrolment.

Diagnosis, made first by the participants’ GPs, was confirmed by

prospective records during two untreated cycles in both studies. In

one study, the Moos Menstrual Distress Questionnaire was used

on days 6 and 26 (Vanselow 1996). The other study used diary

cards designed for the study (Magill 1995).

Inclusion/exclusion criteria other than diagnostic criteria

Both studies required participants to have regular menstrual cycles

and recorded their height, weight and blood pressure before treat-

ment began. One made a gynaecological examination (Vanselow

1996). The other noted medical and menstrual history of each

woman (Magill 1995).

Women with recent history of psychotic illness, use of antidepres-

sants, benzodiazepines or with suicidal tendency were excluded

from one study (Magill 1995), and women with current psychi-

atric disorder or use of psychotropic drugs were excluded from the

other (Vanselow 1996). The latter also excluded women whose

main cyclical complaint was of depression with low energy. This

study reported a pretreatment profile of each participant using the

Eysenck Personality Inventory, Rosenberg’s Self Esteem Scale and

the Spielberger State-Trait Personality Inventory.

Both studies forbade hormonal medication including hormonal

contraception. Other treatments for PMS were expressly forbidden

in one study (Magill 1995) as were drug or alcohol misuse. Women

in the other study did not use other treatments (Vanselow 1996).

Women who were experiencing stress like family crises or violence

were excluded in one study (Vanselow 1996).
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Number of participants

From 281 women identified by their general practitioners, 141

were selected for one study (Magill 1995) and from more than

200 women who applied, 174 were screened and 40 selected in

the other (Vanselow 1996).

Interventions

These are summarised in Table 1.

Preparations

Utrogestan was used for oral and vaginal administration in one

study (Vanselow 1996). Cyclogest suppositories were given in the

other. Participants were allowed to choose whether they used the

medication vaginally or rectally, but the results were not treated

separately (Magill 1995).

Duration

The intervention began 14 days before the expected date of the

next menstrual period and continued until its onset for each of four

cycles (Magill 1995). Two cycles each of the three combinations of

oral progesterone with vaginal placebo, vaginal progesterone with

oral placebo and both oral and vaginal placebo, were given in the

crossover study and a final cycle was recorded without treatment

(Vanselow 1996). Treatment was intended to begin three days after

ovulation, which was estimated in relation to the date of the last

menstrual period and basal temperature records. It is not known

if treatment ceased if menstruation did not begin as expected (

Vanselow 1996).

Dose

A dose of 400 mg bd was given in one study (Magill 1995). In the

other study, two 100 mg capsules were given orally at night and

one in the morning, or two 100 mg capsules vaginally at night

(Vanselow 1996).

Outcomes

A baseline of symptom severity was recorded by two pre-treatment

cycles in both studies.

Change in symptoms

The diary cards devised for one trial, scored symptoms on a four-

point scale from ’not present’ to ’severe’ and were used to express

outcomes. The sum of the symptoms assessment score from the

seven days after menstruation represented the follicular phase; the

last seven days before menstruation plus three days of bleeding

represented the luteal phase (Magill 1995). The worst symptom

for each woman and her average symptoms were used in analysis.

In the other study, daily symptom rating charts were not used to

assess outcomes on the grounds that they had not been validated

for PMS (Vanselow 1996). Instead, the Menstrual Distress Ques-

tionnaire (MDQ) (Moos 1969) was used on day 26, together with

two psychiatric rating scales, the Spielberger Anxiety Inventory

and the Beck Depression Inventory. These three instruments were

used for comparisons made with scores in the second premenstrual

assessment month (Vanselow 1996). The MDQ directs attention

to 47 different symptoms in eight groups with six degrees of sever-

ity for each.

Use of data

All the data recorded were ordinal numbers but subsequent anal-

yses in the publications were made as if they were interval data.

Both studies calculated means. One study expressed the results

as means and standard deviations as if they were also normally

distributed (Vanselow 1996). Standard deviations larger than the

means for some outcomes suggested that they were not.

Excluded studies

We excluded 14 studies. One was a follow-up study of a former

trial (Freeman 1990).

We excluded three because they were not randomised controlled

trials (Gray 1941) or contained insufficient data (Smith 1975;

Vargyas 1985).

We excluded seven because they used only one prospective cy-

cle to confirm the diagnosis (Andersch 1985; Dennerstein 1985;

Maddocks 1986; Rapkin 1987; Sampson 1979), did not confirm

it at all (Richter 1984) or did not describe diagnosis or its confir-

mation (van der Meer 1983).

Three studies did not show clearly whether participants were ad-

equately screened for psychiatric disorders. Two did not mention

screening at all (Andersch 1985; Sampson 1979) and we excluded

both. Another reported current minor psychiatric disorder in 50%

of participants and we excluded this also. (Corney 1990).

In three studies, it was doubtful if participants were adequately

screened to distinguish between women who had exacerbation of

chronic symptoms rather than symptoms confined to the luteal

phase (Baker 1995; Freeman 1990; Freeman 1995). The first gave

insufficient details in the report to be certain (Baker 1995). The

other two depended on an increase of 50% in the scores of symp-

tom severity in the charts used in the diagnosis and assessment of

outcomes. It followed that if symptoms were absent in the follic-

ular phase there could not be a 50% increase premenstrually. If

symptoms in the luteal phase were moderate or severe, then they
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must have been more than low or absent in the follicular phase

(Freeman 1990; Freeman 1995).

Risk of bias in included studies

See Figure 1 and Figure 2

Figure 1. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.

We assessed the risk of bias of the studies first on the published

reports. Where it was possible to collect extra data from the au-

thors, we did so.

Allocation

Randomisation and concealment of allocation:

The allocation of participants to the experimental or control

groups was made by pharmacies and concealed by identical pre-

packed numbered boxes containing doses of progesterone and

placebo in both studies. Neither study disclosed the precise method

of randomisation but it was not done by the investigators.

Blinding

The active suppositories, pessaries or oral capsules should have

been exactly the same in appearance as the placebo versions of each

so that neither treatment givers nor participants could distinguish

them. They were stated to be so in the parallel study (Magill 2004),

but not mentioned at all in the crossover study where adequate

blinding was particularly important (Vanselow 1996).

Incomplete outcome data

Neither of the studies was able to analyse data from all the par-

ticipants. It was considered important that some assessment was

made of the likely effect that withdrawals had had on the final

outcome levels in the trials (Hollis 1999). In the parallel study,

cyclicity was not established for some participants where records

were available for only one cycle. Symptom severity did not con-

firm diagnosis of PMS for others, and some participants used for-

bidden medications. Distribution between the two study arms of

these participants was described and data from them included in

an ’intention-to-treat’ analysis. Data from the rest of the partici-

pants (93/141) were analysed separately as ’per protocol’ (Magill
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1995). Some women (6 who had progesterone and 8 who had the

placebo) did not attend all their clinics. There were further losses

to analysis during the four cycles.

In the crossover study, participants withdrew after randomisation

for personal reasons with one month’s data or less (Vanselow 1996).

Their distribution across the treatment arms was not described,

nor was that of a participant who had a long interval of amen-

orrhoea before treatment. This puts her diagnosis in doubt and

may or may not have affected the results in this small trial. An-

other participant withdrew because of nausea while using placebo.

Four more participants left the trial after three or four cycles. Rea-

sons were given, but no consideration of the effect on the final

result made. Data for 22/39 participants were analysed. Because

no intention-to-treat analysis was made, nor the effect of the dis-

tribution of losses to follow-up considered, this study must be

judged less dependable, especially as the attrition was high at 43%

(Vanselow 1996).

Selective reporting

Magill 1995 was rated as at low risk of reporting bias, as the study

included all the outcomes of interest in the review. Vanselow 1996

was at high risk of reporting bias, as only the second month’s

records were reported and that for only one day each cycle. Results

were reported for each treatment phase but not as the difference

from baseline for total MDQ scores, graphically, nor in means

(standard deviations) for MDQ total or subscales, or BDI or STPI

subscales. Daily ratings were not analysed and raw data were not

available.

Other potential sources of bias

Definition and diagnosis of PMS

The concept of menstrual cycle change which has adverse effects

on some women’s lives has developed from the first descriptions

(Frank 1931; Horney 1931). The definitions used have changed

and the means of diagnosis has altered accordingly. A definition

consistent with the inclusion criteria for this review was given in

one study (Magill 1995).

For the selection of participants, the other study (Vanselow 1996)

used criteria from the American Psychiatric Association’s definition

of late luteal phase dysphoric disorder (DSM IIIR 1987). This

depended on the kind of symptoms experienced by participants,

and required them to complete checklists for the diagnosis and

assessment of outcomes.

Validity of scales used in the trials

Although it has been a mainstay of research into menstrual cycle

change, the Moos Menstrual Distress Questionnaire (MDQ) was

originally retrospective (Moos 1968; Moos 1969). It has been sug-

gested that these records were likely to be influenced by cultural

differences (Abplanalp 1983; Sveinsdottir 1998). In its develop-

ment, no tests of internal consistency were conducted and reliabil-

ity over successive assessments was tested on only 15 participants

for two cycles (Haywood 2002). It was used once each cycle to

assess outcomes in the crossover study for that day only (Vanselow

1996). The MDQ was developed using means and standard de-

viations from subjective scores and reliance on its validity is not

warranted.

The psychiatric rating scales also used in the latter study (Vanselow

1996) have not been validated for PMS and may be measuring

something different from premenstrual symptoms of the same

name (Wendestam 1980). The Beck Depression Inventory was

found to be sensitive to cyclic changes in women with PMS

(Keenen 1992), but does not distinguish them from premen-

strual exacerbation (Stout 1985). PMS symptoms may overlap

with other mood disorders in the premenstrual phase, and are

not simply a brief depression or a short spell of anxiety disorder

(Freeman 1996). Mental symptoms of PMS may be a distinct di-

agnostic entity (Landen 2003). It is possible that psychiatric scales

are more likely to pick up a premenstrual exacerbation of subclin-

ical depression (Chisholm 1990).

The use of ordinal data

Assessment of effectiveness of treatments for PMS depended on

analysing subjective data. The scales used had four or six categories

of severity for each symptom: see Table 2. While scales based on

10 or more severity ratings may be treated as continuous results,

these scales yielded ordinal data unsuitable for arithmetical manip-

ulation in both studies. Although statisticians nowadays are less

strict about the use of parametric analysis for ordinal scale data,

the means and standard deviations calculated from them could

not be reliably interpreted ( Vanselow 1996).

One study used the median and interquartile range, appropriate

measures of location and dispersion for ordinal data (Magill 1995).

Prospective or retrospective records

Retrospective accounts by participants of their PMS symptoms

have been shown to be unreliable (Endicott 1982; Halbreich

1985; Taylor 1986). However, the one study using the MDQ

made assessments of outcomes on day 26 only, and apparently did

not depend on participants’ recall of the severity of symptoms on

earlier days (Vanselow 1996).

Timing of interventions

The trialists attempted to begin the intervention three days af-

ter ovulation (Vanselow 1996), or 14 days before the next men-

strual period (Magill 1995). It has been suggested that proges-

terone therapy is less effective if it is not started before the day

that symptoms are expected (Dalton 1984), and it should be con-

tinued until menstruation to prevent precipitation of symptoms.

Treatment may have stopped before menses began in one study (

Vanselow 1996).

Dose

The daily dose administered was 200 mg vaginally and 300 mg

orally in one study (Vanselow 1996) and 800 mg either vagi-

nally or rectally in the other study (Magill 1995). Women are
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known to vary in their ability to absorb progesterone (Dalton

1977; Morville 1982). The vehicle and the route of administration

can alter the amount absorbed and the rate of breakdown (Dalton

1977; Hargrove 1989; Price 1983; van der Meer 1982). It has

been argued that women vary also in their biological demand for

progesterone and that doses of up to six 400 mg suppositories are

needed for some women (Dalton 1977). Therefore doses in these

trials, although comparable with the amount usually considered

adequate, are towards the low end of the range which Dalton used

and may possibly have been insufficient for some participants.

Number of participants

A power calculation found that between 45 and 50 women would

have been necessary to detect a 20% improvement (Vanselow

1996). Recruitment closed when analysis of data from the first 25

women showed no trends and 39 women were randomised. This

study risked type II error and, on its own, was of doubtful value

because of its low power.

The parallel study was relatively large, with 141 participants ran-

domised, but no power calculation for the sample size was reported

(Magill 1995).

Effects of interventions

Improvement in Symptoms

The studies showed three different outcomes.

• Both the experimental and the control groups showed

improvement in symptoms but the difference between them was

not statistically significant (Vanselow 1996).

• Greater improvement was recorded in the experimental

group than the control but did not reach statistical significance

except in the first cycle in ’intention to treat’ analysis (Magill

1995).

• Statistically significantly greater improvement was recorded

in the experimental group than the control in the per protocol

analysis (Magill 1995).

Published numerical data from the trial are shown in Table 3 for

Magill 1995 .

Skewed data in Table 4 for this small (n=22) trial (Vanselow

1996) cannot be reliably interpreted. Only data from one day in

the second cycle for each of the three comparisons was reported.

As explained, the BDI and STPI are not designed for PMS and

reliance on the MDQ for one day in each cycle, is not warranted.

Losses to follow-up were not adequately addressed.

Adverse effects

Both studies recorded adverse events. Neither described them as

major. Neither gave sufficient numerical data to allow risk com-

parison between active and placebo treatments.

Withdrawal from a trial due to adverse events

Some participants withdrew from trials because of what they per-

ceived as side effects. The numbers of withdrawals were 4/141

(Magill 1995) and 3/39 (Vanselow 1996). Particular reasons given

for withdrawal were irregular menstruation and an ovarian cyst in

the progesterone group, and respiratory infection and depression

in the placebo group (Magill 1995). One woman experienced nau-

sea when taking placebo (Vanselow 1996). During treatment with

vaginal progesterone, another developed depression and a third

suffered a relapse of thyrotoxicosis (Vanselow 1996).

Frequency of adverse events

The studies showed three different outcomes.

In the parallel study, 41/80 participants taking progesterone re-

ported 101 adverse events, while 26/61 participants using placebo

reported 53 (Magill 1995). Participants reported menstrual dis-

order, vaginal pruritus, headache, nausea, abdominal pain, in-

fluenza syndrome, dysmenorrhoea, breast pain, rectal pain and

diarrhoea. Generally more adverse events occurred in the proges-

terone group, but only menstrual disorder (mostly changes in cycle

length) reached statistical significance, (P<0.05) One participant

in the progesterone group in this study became pregnant after a

long interval of infertility.

It was not possible to total the incidences from the report of the

crossover trial (Vanselow 1996). As well as the withdrawals detailed

above, there was one complaint of itchy skin on placebo. Physical

tiredness, although the most commonly reported adverse event,

was not significantly different between treatment arms. Drowsi-

ness and dizziness were more frequent on oral progesterone. Vagi-

nal irritation was more frequent on vaginal progesterone. Whether

these were statistically different between groups was not reported.

Other reported effects

Two participants withdrew from the placeob group of one study

(Magill 1995) because they disliked using suppositories. The other

study did not mention any objection to them.

Biological parameters

No clinically significant change was noted in severity or duration

of menstrual bleeding nor in blood pressure or body weight (Magill

1995). These outcomes were not mentioned in the other study

(Vanselow 1996).

D I S C U S S I O N

Summary of main results

Severity of symptoms

These trials have not shown conclusively that progesterone is an

effective treatment for premenstrual syndrome, nor that it is not.

The review has revealed more about the difficulties inherent in the

study of PMS and consequent deficiencies in method than about

the efficacy of progesterone in treating it.

Neither of the included studies considered how many days in each

cycle the participants experienced symptoms. Calculation of mean

scores from the rating scales for each symptom, symptom cluster

or total symptom score made it impossible to disentangle one

woman’s score. So it was not possible to know if any women had
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milder symptoms, nor was it possible to know whether any of the

participants had fewer symptoms.

The two included trials differed in every respect, yielding insuffi-

cient suitable data for meta-analysis. Raw data were unavailable,

so the intended re-working of the data into binary form was not

possible.

Adverse effects

Both studies described adverse events which may or may not have

been the side effects of the treatment. These were mild and oc-

curred in placebo cycles as well as during active interventions.

Women sometimes gave side effects as the reasons for withdraw-

ing. Some of the perceived effects were themselves common symp-

toms of PMS.

Overall completeness and applicability of
evidence

The trials compared the severity of symptoms with progesterone

and placebo (Magill 1995) and with progesterone administered

by two different routes (Vanselow 1996)

Symptom severity graded by a number is not necessarily equivalent

to the same number in another woman’s assessment, either for the

same symptom or for different symptoms. An increase from 0 (not

present) to 1 (mild) is not necessarily the same increase in severity

as that from 4 (severe) to 5 (very severe). Yet such assumptions

were made in the statistical analyses performed on the results of

symptom ratings. Moreover, the combined scores from the Moos

Menstrual Distress questionnaire may hide an increase in some

items and decrease in others (Vanselow 1996). They are difficult

to relate to clinical improvement or worsening.

In one study, narrow diagnostic criteria excluded participants with

one overwhelming symptom, several irritating symptoms or a

vague feeling of malaise (Vanselow 1996), although they would

be found in the general population of PMS sufferers.

With reference to the definition of premenstrual syndrome, the

American Psychiatric Association’s Diagnostic and Statistical Man-

ual of Mental Disorders, Third Edition, Revised (DSM IIIR 1987)

used in one study (Vanselow 1996) gives stringent qualifying

symptoms for Late Luteal Phase Dysphoric Disorder (LLPDD),

but is not free from risk of excluding women with relatively few but

severe symptoms. Suggestions have been made for its refinement

( Halbreich 2007). The term “premenstrual syndrome” covers a

range from slight discomfort to complete disorder, but there is no

cut-off point where PMS ends and LLPDD begins. This is true

also of Premenstrual Dysphoric Disorder (PMDD), preferred in

the Diagnostic and Statistical Manual of Mental Disorders, Fourth

Edition (DSM IV 1994). Attempts to standardise diagnosis in

the interest of scientific comparability serves research needs but

not clinical practice. Homogeneous groups of participants make

trials more dependable but women presenting with premenstrual

symptoms do not fit neatly into precise categories Knaapen 2008.

It is also unfortunate that it perpetuates the distinction between

mental and physical symptoms. While these may be experienced

differently by sufferers, they are not necessarily of different aetiol-

ogy. At the level of cellular physiology, hormones and neurotrans-

mitters contribute to both Smith 1998.

Quality of the evidence

One of the studies was too small to have sufficient power to de-

tect anything but large universal benefits, so risked type II error

(Vanselow 1996). Both trials had potentially biasing attrition lev-

els.

Some studies included design factors which tended to minimise

the apparent effect of progesterone:

Use of symptom checklists

Over 100 different symptoms affecting some women in the days

leading up to a menstrual period, but not at other times, have been

described. Such symptoms are rightly termed ’premenstrual’. They

are not exclusive to PMS, nor to women. No woman suffers from

them all. Conscientious reporting of mild symptoms would have

reduced the difference between a potential participant’s follicular

and luteal scores, thereby lessening the likelihood of diagnosis and

apparently diminishing the effectiveness of treatment (Vanselow

1996).

The parallel study avoided this by allowing women to choose the

symptoms they recorded on their diary cards (Magill 1995). The

symptoms were then considered eligible if they occurred in the

luteal phase, with no more than one mild occurrence in the follic-

ular phase.

Sampling certain days

Sampling on certain days (Vanselow 1996) or pooling records from

some days in the luteal phase (Magill 1995) lessens the appar-

ent effect of treatment. Some women will have their worst days

then. Others will have moderate symptoms over a longer time and

would have a lower score on the sampled days, although their in-

disposition would have been as much or greater. The length of the

symptomatic phase is highly individual (Halbreich 1985).

Length of study period

PMS is known to vary from day to day and from cycle to cycle.

Therefore the longer the duration of the trial the better. The cross-

over study administered the progesterone or placebo for two cycles

each but recorded from only one (Vanselow 1996). The longer

intervention was four cycles in the parallel study (Magill 1995).
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Agreements and disagreements with other
studies or reviews

Both the included studies referred to the work of Katharina Dalton

and to previous studies, few of which seemed to support her claims.

Dalton first treated PMS sufferers with progesterone in the late

1940s, and provoked discussion and counter-claims in the med-

ical literature. She asserted that if PMS were properly diagnosed,

with prospective daily record charts showing symptoms only in

the luteal phase, progesterone would relieve the symptoms. She

objected to conducting controlled trials. She considered them un-

ethical because women whose lives were disrupted by PMS would

have no treatment in a control group (Dalton 1984; Dalton 1994).

Dalton advised that administration of progesterone should begin

two days before the usual onset of symptoms and be tailored to

each woman, increasing the number of 400 mg suppositories to

as many as six each day during the luteal phase. If symptoms per-

sisted, intramuscular injections were to be used (Dalton 1977;

Dalton 1984). She also recommended that the dose be tapered

when bleeding began and not stopped abruptly. The study, which

selected participants according to her definition and had the higher

dose, found some benefit (Magill 1995). However, the studies re-

viewed here have neither borne out Dalton’s assertions nor refuted

them, since the doses were low compared to hers, begun late in

the cycle and in one case (Vanselow 1996) may have been of fixed

duration.

The randomised controlled trials reviewed here were examined in

a systematic review of studies of progesterone and progestogens

for PMS (Wyatt 2001). This review did not separate data from

studies which had not clearly excluded participants with premen-

strual exacerbation of on-going indisposition, nor with other psy-

chiatric conditions. Studies which had only one cycle of prospec-

tive records were also included. This review concluded that exoge-

nous progesterone did not improve symptoms ( Wyatt 2001).

A more recent review (Backstrom 2003) of hormonal treat-

ments for PMS included nine trials (Andersch 1985; Baker 1995;

Dennerstein 1985; Freeman 1990; Freeman 1995; Maddocks

1986; Magill 1995; Sampson 1979; Vanselow 1996). It did not

perform a meta-analysis. Benefit from progesterone was not ruled

out but the authors were unable to describe a mechanism by which

it might alleviate symptoms.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Evidence for effectiveness is equivocal because of methodological

failings of the trials reviewed, incomplete or inappropriate han-

dling of outcome data, the small numbers of participants or un-

suitable psychiatric scales. Although some individual women ben-

efited, there were insufficient data to relate them to particular

symptoms.

The review does not suggest that progesterone is unsafe. Mild

adverse events occurred during placebo cycles as well as in the

progesterone cycles and some were themselves common symptoms

of PMS.

Women who have considered themselves infertile could conceive

when treated with progesterone for PMS. Some women might

notice change in cycle length or sedative effects.

The long-term effects of progesterone treatment cannot be inferred

since the intervention lasted for, at most, four cycles.

Implications for research

Although 13 trials have been performed, the efficacy of proges-

terone for PMS is still in doubt. A further randomised controlled

trial could examine properly the claims that have been made for

higher doses of progesterone matched to individual participants.

Since the trials reviewed here were published, advances have been

made in trial design and reporting (Altman 2001; Hollis 1999).

The difficulties peculiar to the study of PMS have been sum-

marised and suggestions made to avoid the errors stemming from

difficulties in diagnosis Halbreich 2007.

Numbers

Many women suffer from PMS. If only a small proportion bene-

fited from progesterone, the actual number would be large.

The definition of PMS and selection of participants

How PMS is defined controls the means of diagnosis and hence

selection of participants. There are no specific observations, tests

or symptoms. In order to include participants representative of

women with various symptoms of different severity, diagnosis must

depend on the occurrence of severe symptoms solely in the luteal

phase and be confirmed over at least two cycles of prospective

records( Abplanalp 1983; Halbreich 2007).

Premenstrual exacerbation of low-level continual symptoms

should be an exclusion factor and so should current psychiatric

disorders which could be confused with PMS or premenstrual ex-

acerbation (Endicott 1982; Steiner 1980; Steiner 2000).

Plasma concentrations of progesterone and allopregnanolone fol-

lowing oral progesterone administration support consideration of

PMS as a separate entity from other forms of depression and are

pertinent to diagnosis of PMS (Klatzkin 2006).

Other medications for PMS or any other hormonal preparations

should be forbidden.

Recruitment and the design of trials

Women may be reluctant to commit themselves to studies which

inevitably last for months, especially as they must be informed

that they may not be having the active intervention. Outcomes of

the crossover design, favoured by medical trialists, are difficult to
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analyse. In theory fewer participants are necessary, because each

one is her own control, but crossover trials take longer overall. If

each participant has only the active treatment or the placebo, it

would be more reasonable to continue for four cycles. With two

cycles to confirm diagnosis, this would be six cycles. Crossover

trials with the same lengths of interventions would be a minimum

of ten cycles, even without a washout cycle.

Premenstrual symptoms vary from one cycle to another so are

not ideal for crossover studies even though PMS is a long-term

condition and the treatments are aimed at relieving rather than

curing the symptoms.

Parallel studies would therefore be preferable to crossover designs.

Outcomes and the use of checklists

Effective treatment might reduce the severity of symptoms, lead to

fewer symptoms or fewer days in the cycle without symptoms. It

is important to know if any of these apply but impossible if means

are calculated for groups of women.

Lists of symptoms are inappropriate for women with PMS (Taylor

1986). Most women experience only a very few symptoms, and

the need to complete checklists each day caused withdrawal from

two excluded studies (Maddocks 1986; Richter 1984). Allowing

each woman to record only her worst two symptoms, declared at

the outset, would also avoid the exclusion of those with uncom-

mon symptoms. It would discourage the reporting of occasional

unrelated symptoms, which would confuse diagnosis and lessen

the apparent benefit of treatment. Progesterone might be more

effective for some of the symptoms than others, but the number of

participants who experience a particular symptom may be small.

Similarly, grading symptom severity on a numerical scale is an

unnecessary chore likely to increase attrition. There is no certainty

that one woman’s assessment of a symptom bears any numerical

relationship to another woman’s assessment of the same symptom.

Neither is it sure that a symptom graded identically by the same

woman on two consecutive days is at the same level of severity. It

is even more doubtful if anyone can make accurate comparisons

of the severity of a symptom after a month.

If only one symptom is severe enough to interfere with a woman’s

life, it would score high on many scales. By contrast, a woman who

has several mild symptoms could rate a low score for each with

the same total even though she is hardly inconvenienced. Indeed

such a score could be the result of successful treatment.

It should be possible to distinguish women who benefit from the

intervention from those who do not. Outcomes need only be di-

vided into symptoms relieved or symptoms not relieved, and rat-

ing scales designed with this in mind. Numerical grades of sever-

ity could be transcribed to ’symptom relieved’ or ’not relieved’ if

the cut off point were decided beforehand. Instruments of this

kind are already in use for diagnosis and assesment of treatment

Johnson, S 2004.

Symptoms subgroups

Studies have not usually distinguished symptom profiles Halbreich

2006 but it may be that a subgroup of women would benefit from

progesterone. For example, symptoms arising from parts of the

brain associated with anxiety and panic might be alleviated. In-

hibition of these areas depends on neurones which secrete gama

amino butyric acid (GABA). Changes in the number, distribution

and type of GABA(A) receptor subunits are associated with ris-

ing and falling levels of allopregnanolone, a metabolite of proges-

terone(Lovick 2006; Smith 1998). Further animal work has re-

lated the pattern of firing of specific neurones in the midbrain in

response to allopregnanalone, to both cycle stage or experimen-

tal progesterone withdrawal and also with environmental stressors

Lovick 2008. How symptom severity and allopregnanolone levels

in women are related remains unclear Nyberg 2007. Researchers

should state their intentions of performing such subgroup analysis

in their protocols and specify symptoms for separate analysis.

The placebo effect

The non-specific responses to treatment are known throughout

medicine. Improvement without active treatment may have many

causes, and the placebo effect as an entity may be illusory (Kienle

1996). It has been recommended that placebo responders be re-

moved before a trial (Halbreich 1985). This is almost certainly un-

realistic. It was attempted in one of the excluded trials which none

the less reported more improvement in response to the placebo

than to progesterone (Freeman 1990). At least some of the ob-

served improvements with active intervention during a trial may

be for reasons other than the intervention.

PMS is generally believed to show a big placebo effect. Trials of

other treatments for PMS have also reported more apparent effect

from the placebo than the active treatment (Halbreich 1985) or

the benefit from the placebo outlasting that from the active inter-

vention (Steiner 2000). During a trial of magnesium for PMS, the

sorbitol placebo, assumed to be inactive, was found to be effective

(Walker 2002).

Parallel studies may allow time for any placebo effect to diminish,

and large numbers of participants are more likely to point up

differences between active and inactive treatment even if many of

the participants in both arms improve for reasons other than the

interventions.

Rating scales

It cannot be assumed that a rating scale is reliable because it has

been used over many years, especially if it depends on participants’

recall. Nor can it be assumed that psychiatric scales developed for

other disorders can detect PMS. An electronic method of recording

symptom severity based on visual analogue scales (VAS) has been

designed (Wyatt 2002). The line lengths in such scales are ordinal

data, but can safely be treated as continuous data (Johnson, J

2004).

13Progesterone for premenstrual syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Copies of charts or diaries used in the trial should be published,

together with the instructions given to the participants. As sug-

gested in an analysis of statistical reports in medical journals, all

raw data, even that unused in the final analyses, should be pre-

served electronically and remain available (Garcia-Berthou 2004).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Magill 1995

Methods RCT. Parallel, 2 arms: progesterone, placebo. Randomisation performed by pharmacy.

No power calculation prior to study reported. ITT (mis-diagnosed and per protocol)

Participants Nr = 141, Na = 93: Aged 18 to 45 years. Experienced PMS in last three cycles. Agreed

not to use oral contraceptives and discontinue other medication for PMS. Had no

recent history of menstrual irregularity, psychotic illness or suicidal tendency. Did not

misuse drugs or alcohol. Had not recently used antidepressants, benzodiazepines, therapy

interfering with normal ovarian function or vitamin B6 preparations. Not eligible if

recorded symptoms in only one cycle. PE rigorously excluded by protocol

Interventions 400 mg progesterone pessary or identical placebo twice daily from 14 days before expected

menstruation and until menstruation for 4 treatment cycles

Outcomes Highest scoring PMS symptoms daily on diary cards on four -point scale (0 = not present,

1 = mild, 2 = moderate, 3 = severe). Average symptom scores.

Blood pressure weight and height (in each cycle at surgeries). Eligible patients showed

statistically significant improvement in all symptom scores. ITT analysis showed smaller

improvement which was not significant at the 5% level except in the first cycle. PE

excluded by the protocol

Notes 48/141 participants dropped because symptoms recorded in only one cycle (6 proges-

terone 4 placebo), symptom severity too low in luteal phase or too high in follicular

phase (16 progesterone10 placebo), taking medications not permitted by the protocol

(8 progesterone 4 placebo).

2 pre-treatment cycles for prospective records. Diary cards designed for the study. Only

each participant’s highest scoring symptom used since most significant clinically.

AE no clinically significant changes in blood pressure, weight , severity or duration of

menstrual bleeding in either group. 41/80 in progesterone group reported a total of

121 AE, 26/61 of placebo group reported a total of 53 AE. Incidence of nausea, breast

pain and rectal pain similar in each group. Menstrual disorder (mostly changes in cycle

length),vaginal pruritus and headache were more common in the progesterone group

but only menstrual disorder statistically significant. AE generally mild. Two from each

group withdrew because of AE- irregular menstruation and ovarian cyst in progesterone

group, respiratory infection and depression in the placebo group. 2 stopped using placebo

because they disliked pessaries. 1 using progesterone became pregnant after a long interval

of infertility

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk quote “The randomisation schedule was

prepared by Hoechst UK Ltd and, from
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Magill 1995 (Continued)

memory, patient numbers were allocated to

active or placebo. Investigators recruited

patients in sequence and patients were pro-

vided with trial supplies matching their trial

numbers.”

Allocation concealment (selection bias) Low risk See above

Blinding (performance bias and detection

bias)

All outcomes

Low risk quote “Cyclogest and matching placebos

were manufactured by Cox and Co. and

presented in identical packing.”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No reasons were given for withdrawals al-

though they were separated according to

treatment group

Changes from baseline for highest scoring

symptoms only reported for per protocol

subgroup, but changes from baseline for av-

erage symptom scores reported for both

Raw data were not available.

Selective reporting (reporting bias) Low risk Study protocol not available but the report

includes all the outcomes of interest in the

review

Other bias Low risk ITT analysis performed. Ineligible partici-

pants excluded from per protocol analysis

Large size. (141 participants / 93 eligible)

Baseline characteristics of participants in

treatment and placebo groups for both ITT

and per protocol shown

Vanselow 1996

Methods RCT. 3 way crossover: vaginal progesterone/ oral progesterone/ placebo. No washoutcy-

cle. Randomisation and concealment by pharmacy, blocked to max 10. Power calculation

45-50 women needed to detect 25% difference in outcome with 95% power

Participants Nr = 39, Na = 22. Aged 18 to 45 years. Met DSM-III rev. criteria for LLPDD: severe mood

and physical symptoms 7-10 days before menses included irritability or aggressiveness,

alleviated within 3 days of onset of menstruation. Had 1 symptom-free week. Using

adequate non hormonal contraception, menstruating regularly and had experienced

symptoms for past 6 cycles.

Difference score on MDQ between follicular and premenstrual assessments of at least

20 points (represents two SDs). Had no current psychiatric disorder, nor coexisting

medical or gynaecological disorder. Did not use psychotropic drugs or other hormonal

preparations. Did not have major cyclical complaint of depression with anergia. PE

excluded by symptom-free week. Excluded menstrual migraine and stress like family

crisis or violence
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Vanselow 1996 (Continued)

Interventions Two 200 mg oral progesterone at night and 1 in the morning with vaginal placebo OR

two 200 mg vaginal progesterone at night and 1 in the morning with oral placebo OR

both placebo

Outcomes Primary measure was MDQ administered on day 26 of second cycle: Follow up after 1

month approx. Secondary STPI, BDI, serum progesterone and metabolites day 26

Notes Stopped recruitment when half number needed according to power calculation because

no trends were seen.

Did not use daily ratings. No major AE. One woman complained of nausea while

on placebo and withdrew. One woman developed increasing depression while taking

vaginal progesterone. One woman with history of thyrotoxicosis relapsed while taking

vaginal progesterone. One woman had itchy skin on placebo but not on progesterone.

Physical tiredness was not significantly different between treatment arms. Drowsiness

and dizziness more frequent on oral progesterone. Vaginal irritation more frequent on

vaginal progesterone

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “The randomisation was performed by

Besins-Iscovesco Laboritoires (Paris) for a

total of numbered treatment boxes given

out sequentially.”

Allocation concealment (selection bias) Low risk By pharmacy

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Probably done since prepared by pharmacy.

Incomplete outcome data (attrition bias)

All outcomes

High risk High attrition (22/39). Distribution of

losses between groups not described, nor

their effect considered

Selective reporting (reporting bias) High risk Only the second month’s records reported

and that for only one day each cycle

Results were reported for each treatment

phase but not as the difference from base-

line for total MDQ scores, graphically, nor

in means (standard deviations) for MDQ

total or subscales, or BDI or STPI subscales

Daily ratings not analysed. Raw data not

available.

Other bias High risk No ITT analysis. Baseline characteristics

described only for the participants as a
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Vanselow 1996 (Continued)

whole

AE = adverse effects

bd = twice daily

BDI = Beck Depression Inventory

D = drug

DSM IIIR Diagnostic and Statistical Manual of the American Psychiatric Association, third edition revised

ITT = intention-to-treat analysis

MDQ = Moos’ Menstrual Distress Questionnaire

Na = number of participants analysed

Nr = number of participants randomised

PE = premenstrual exacerbation of an underlying condition.

PMS = premenstrual syndrome.

severe symptoms = severe enough to interfere with work or relationships.

STAI = Spielberger’s State Anxiety Inventory

STPI = State Trait Personality Index (Spielberger)

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Andersch 1985 Only one cycle of prospective records

Participants not screened for current psychiatric disorders nor for premenstrual exacerbation of other on-going

conditions

Baker 1995 Exclusion of participants with premenstrual exacerbation of chronic symptoms, in doubt

Corney 1990 Current minor psychiatric disorder reported in 50% of participants

Inclusion and exclusion criteria not reported

Duration of intervention not reported

Dennerstein 1985 Only one cycle of prospective records

Freeman 1990 Exclusion of participants with premenstrual exacerbation of chronic symptoms, in doubt

Freeman 1995 Exclusion of participants with premenstrual exacerbation of chronic symptoms, in doubt

Gray 1941 Not a RCT; case study

Maddocks 1986 Only one cycle of prospective records

Ignored data from women whose PMS was not confirmed by subsequent records

Rapkin 1987 Only one cycle of prospective records
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(Continued)

Richter 1984 Did not confirm diagnosis with prospective records

Sampson 1979 Only one cycle of prospective records

Participants not screened for current psychiatric disorders

Inclusion and exclusion criteria not reported.

Smith 1975 Not clearly a RCT; author unable to supply more details.

van der Meer 1983 Did not describe any prospective records for diagnosis

Vargyas 1985 Only abstract available

Insufficient data
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D A T A A N D A N A L Y S E S

This review has no analyses.

A D D I T I O N A L T A B L E S

Table 1. Interventions

trial route vehicle dose in mg frequency beginning ending treatment

free days

cycles

Magill 1995 vaginal or

rectal

Suppocire

(a mixture

of mono, di

and tri-glyc-

erides and

poly-

oxyethylene

glyceride)

400 twice a day 14 days be-

fore next ex-

pected

menses

at menses none 4 ei-

ther placebo

or proges-

terone

in parallel

design

Vanselow

1996

vaginal

and oral

arachis oil in

soft gelatine

capsules

oral

100

2 x 100

vaginal

2 x 100

each morn-

ing

and each

night

at night

3 days after

ovulation

not reported not recorded 1,2 either

oral proges-

terone

with vaginal

placebo,

or oral

placebo with

vaginal pro-

gesterone,

or vagi-

nal and oral

placebos.

3,4 a differ-

ent combi-

nation.

5,6 remain-

ing combi-

nation.

Table 2. The nature of primary outcomes in included studies

Trial Scales

used

When ap-

plied

By whom Number

of items

Degrees of

severity

Data Used Statistic Signifi-

cance tests

Com-

ments

Magill

1995

Diary

cards

daily partici-

pants

symptoms

selected by

partici-

pants

4 point

scale

base-

line score

ie mean of

eligible

symptoms’

medi-

ans and in-

terquar-

tiles

of baseline

Wilcoxon

rank sum

test

Avoids

check lists

Can-

not distin-

guish indi-
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Table 2. The nature of primary outcomes in included studies (Continued)

scores

reductions

in baseline

scores

for each cy-

cle in each

group

scores for

each

group

medi-

ans and in-

terquar-

tiles of re-

ductions in

base-

line scores

for each cy-

cle of each

group

vidual

women’s

scores

Vanselow

1996

1

Men-

strual Dis-

tress Ques-

tionnaire

MDQ

on day 26

only

trialists 47 in eight

groups

6 point

scale

sum of

scores

for second

month

means and

SDs

ANOVA

with Bon-

ferroni

correction

Fisher’s

Planned

Least Sig-

nificant

Difference

unsuit-

able treat-

ment of or-

dinal data

SDs

larger than

means

2 Beck De-

pression

Inventory

BDI

on day 26

only

trialists 21 4 point

scale

sum of

scores

for second

month

means and

SDs

unsuit-

able treat-

ment of or-

dinal data

May not

measure

premen-

strual de-

pression

3 Spiel-

berger

STAI

on day 26

only

trialists 40 4 sum of

scores

for second

month

means and

SDs

unsuit-

able treat-

ment of or-

dinal data

May not

measure

premen-

strual

symptoms
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Table 3. Published numerical data from trials Magill 1995

Changes from baseline in symptoms

median reductions (interquartile range)

progesterone placebo significance

highest scoring symptom per

protocol

cycle 1 (n=50 /43) -9 (-16 to -5) -4 (-12 to 0) P<0.01

cycle 2 (n=49/43) -9 (15 to -6) -5 (-10 to -1) P<0.01

cycle 3 (n=42/38) -10 (-16 to -5) -8 (-13 to -2)

cycle 4 (n=41/31) -10 (-16 to -5) -5 (-12 to 0) P< 0.05

highest scoring sympton in in-

tention to treat analysis

not recorded not recorded not recorded

average symptom score per pro-

tocol

cycle 1(n=50 /43) -7 (-12 to -4) -4 (-10 to 0) P<0.01

cycle 2 (n=49/43 -7 (-12 to -5) -5 (-9 to 0) P< 0.05

cycle 3 (n=42/38) -10 (-12 to -5) -6 (-11 to -2) P< 0.05

cycle 4 (41/31) -10 (-14 to -2) -4 (-10 to 0)

average syptom score in inten-

tion to treat analysis

cycle 1 (n=73/57) -5 (-9 to -1) -2 (-7 to 2) P< 0.05

cycle 2 (n=66/57) -5 (-10 to -2) -3 (-8 to 1)

cycle 3 (n=58/51) -6 (-10 to 0) -3 (-8 to 1)

cycle 4 (n=57/43) -4 (-10 to 1) -4 (-10 to 2)
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Table 4. Published data from trial Vanselow 1996

Outcome Mean ± SD Across all conditions Between treatments

Before the

trial

Placebo Vaginal

proges-

terone

Oral pro-

gesterone

At follow-

up

F p F p

BDI total 12.20±5.

37

5.25±4.

85

7.70±6.

30

6.75±6.

26

9.50±7.

98

4.96 0.001 1.50 0.234

STPI anger 24.

65±10.57

15.10±8.

53

16.15±7.

44

16.05±7.

17

17.45±9.

09

6.14 0.0002 0.28 0.756

anxiety 29.55±5.

63

18.85±9.

23

21.00±7.

80

22.30±8.

41

23.05±8.

49

6.68 0.0001 1.16 0.325

MDQ total 72.

05±22.52

40.

60±24.53

40.

25±28.92

40.

90±21.53

50.

95±32.31

10.64 0.0001 1.66 0.998

water 7.95±3.

17

5.70±3.

50

5.80±4.

32

5.80±3.

82

6.70±3.

70

3.84 0.0067 0.04 0.965

pain 8.85±4.

32

4.70±4.

05

5.60±5.

13

5.15±4.

09

6.40±5.

17

5.32 0.0008 0.57 0.568

loss

of contra-

tion

13.2±6.

25

6.3±6.83 6.40±7.

31

6.00±5.

02

8.05±6.

40

7.93 0.0001 0.09 0.918

be-

havioural

change

11.30±4.

99

5.50±4.5

9

5.40±5.

05

5.65±4.

20

8.35±6.

28

10.90 0.0001 0.02 0.979

negative

affect

21.50±6.

13

7.95±8.

90

9.90±9.

04

10.00±7.

55

12.55±9.

20

10.45 0.0001 0.51 0.6058

auto-

nomic re-

action

2.10±2.

83

1.30±2.

36

0.65±1.

39

1.25±2.

05

1.85±3.

39

1.40 0.243 0.96 0.391

arousal 4.65±2.

48

7.95±3.

71

5.25±3.

32

6.15±2.

72

5.35±3.

20

4.33 0.0033 3.90 0.0283

control 2.65±2.

32

1.35±1.

85

1.30±2.

81

0.95±2.

31

2.05±3.

87

2.00 0.1028 0.25 0.78

Numerical data from this small (n=22) trial cannot reliably be interpreted. Many of the standard deviations were almost as large, or

larger than their means. Only data from one day in the second cycle for each of the three comparisons was reported. As explained,

the BDI and STPI are not designed for PMS and reliance on the MDQ for one day in each cycle, is unsafe. Losses to follow-up were

not adequately addressed.
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A P P E N D I C E S

Appendix 1. Search terms

* Condition of interest

- Premenstrual Syndrome or

- Premenstrual Tension or

- PMS or

- LLPDD or

- Luteal phase dysphoria or

- Late luteal phase dysphoric disorder or

- Late luteal premenstrual dysphoric disorder or- PMDD or

- Premenstrual dysphoria or

- Premenstrual dysphoric disorder or

- Premenstrual mastalgia or

- Premenstrual depression or

- Premenstrual asthma or

- Premenstrual migraine or

- Premenstrual epilepsy

*Intervention

- Progesterone administered by suppository, pessary, injection, vaginal gel, transdermal cream, or in oral micronised form.

- Cyclogest - suppositories/pessaries

- Gestone - injections

- Crinone - vaginal gel

- Utrogestan - oral micronised progesterone

- Prometrium - micronised progesterone in oral gel cap

- Progest - transdermal cream

- Any other trade names for progesterone products

Appendix 2. Search strings

MEDLINE (Ovid) 1966 to Feb 2011

Keywords CONTAINS “premenstrual ” or “premenstrual dysphoric disorder” or “premenstrual symptom scores” or “premenstrual

symptoms” or “premenstrual syndrome” or “premenstrual syndrome-symptoms” or “PMS” or Title CONTAINS “premenstrual ” or

“premenstrual dysphoric disorder” or “premenstrual symptom scores” or “premenstrual symptoms” or “premenstrual syndrome” or

“premenstrual syndrome-symptoms” or “PMS”

AND

Keywords CONTAINS “Progesterone” or “cyclogest” or “crinone” or “prometrium” or “progesterone cream” or “progesterone gel”

or Title CONTAINS “Progesterone” or “cyclogest” or “crinone” or “prometrium” or “progesterone cream” or “progesterone gel”

Search Strategy for CENTRAL Cochrane Central Register of Controlled Trials <Feb 2011>

1 PREMENSTRUAL SYNDROME/ (303)

2 premenstrual$.tw. (550)

3 pms.tw. (229)

4 pmt.tw. (35)

5 pmdd.tw. (93)

6 luteal phase dysphoria.tw. (0)

7 late luteal phase dysphoric disorder.tw. (24)

8 llpdd.tw. (12)

9 lpd.tw. (61)

10 or/1-9 (789)

11 exp Progesterone/ (1787)

12 cyclogest.tw. (5)

13 gestone.tw. (1)

28Progesterone for premenstrual syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



14 crinone.tw. (30)

15 utrogestan.tw. (15)

16 prometrium.tw. (3)

17 Progesterone$.tw. (1885)

18 or/11-17 (2904)

19 10 and 18 (95)

EMBASE <1980 to Feb 2011>

Search Strategy:

1 premenstrual dysphoric disorder/ or premenstrual syndrome/ (2923)

2 premenstrua$.tw. (2758)

3 (pms or pmt).tw. (2743)

4 luteal phase dysphoria.tw. (1)

5 late luteal phase dysphoric disorder.tw. (73)

6 llpdd.tw. (33)

7 lpd.tw. (894)

8 or/1-7 (6668)

9 exp Progesterone/ (37077)

10 cyclogest.tw. (124)

11 gestone.tw. (79)

12 crinone.tw. (142)

13 utrogestan.tw. (433)

14 prometrium.tw. (105)

15 Progesterone.tw. (39229)

16 or/9-15 (53135)

17 8 and 16 (890)

18 Clinical trial/ (493487)

19 Randomized controlled trials/ (154967)

20 Random Allocation/ (25139)

21 Single-Blind Method/ (7385)

22 Double-Blind Method/ (68397)

23 Cross-Over Studies/ (20005)

24 Placebos/ (110517)

25 Randomi?ed controlled trial$.tw. (27905)

26 RCT.tw. (2178)

27 Random allocation.tw. (604)

28 Randomly allocated.tw. (9576)

29 Allocated randomly.tw. (1309)

30 (allocated adj2 random).tw. (552)

31 Single blind$.tw. (7047)

32 Double blind$.tw. (81097)

33 ((treble or triple) adj blind$).tw. (126)

34 Placebo$.tw. (104083)

35 Prospective Studies/ (72824)

36 or/18-35 (649713)

37 Case study/ (5332)

38 Case report.tw. (110650)

39 Abstract report/ or letter/ (460220)

40 or/37-39 (574202)

41 36 not 40 (627179)

42 animal/ (18230)

43 human/ (6043177)

44 42 not 43 (14461)

45 41 not 44 (627083)
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46 17 and 45 (248)

Ovid MEDLINE(R) <1950 to February 2011>

Search Strategy:

1 PREMENSTRUAL SYNDROME/ (2971)

2 premenstrual$.tw. (3216)

3 pms.tw. (2441)

4 pmt.tw. (662)

5 pmdd.tw. (232)

6 luteal phase dysphoria.tw. (2)

7 late luteal phase dysphoric disorder.tw. (62)

8 llpdd.tw. (28)

9 lpd.tw. (1009)

10 or/1-9 (7446)

11 exp Progesterone/ (56201)

12 cyclogest.tw. (4)

13 gestone.tw. (5)

14 crinone.tw. (34)

15 utrogestan.tw. (20)

16 prometrium.tw. (7)

17 Progesterone$.tw. (51878)

18 or/11-17 (76795)

19 10 and 18 (846)

20 randomised controlled trial.pt. (248340)

21 controlled clinical trial.pt. (76350)

22 randomised controlled trials as topic/ (52334)

23 random allocation/ (59709)

24 double blind method/ (94724)

25 single blind method/ (11622)

26 or/20-25 (419127)

27 animals/ not (animals/ and humans/) (3157750)

28 26 not 27 (392632)

29 clinical trial.pt. (440652)

30 exp clinical trials as topic/ (198184)

31 (clinic$ adj25 trial$).ti,ab. (140142)

32 cross-over studies/ (21307)

33 (crossover or cross-over or cross over).tw. (39734)

34 ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab. (94012)

35 placebos/ (26640)

36 placebo$.ti,ab. (106901)

37 random$.ti,ab. (396364)

38 research design/ (51042)

39 or/29-38 (898056)

40 39 not 27 (831861)

41 28 or 40 (853075)

42 19 and 41 (156)

CINAHL - Cumulative Index to Nursing & Allied Health Literature <1982 to February Week 4 2008>

Search Strategy:

1 PREMENSTRUAL SYNDROME/ (705)

2 premenstrual$.tw. (475)

3 pms.tw. (382)

4 pmt.tw. (39)

5 pmdd.tw. (50)

6 luteal phase dysphoria.tw. (1)
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7 late luteal phase dysphoric disorder.tw. (6)

8 llpdd.tw. (6)

9 lpd.tw. (24)

10 or/1-9 (968)

11 exp Progesterone/ (753)

12 cyclogest.tw. (0)

13 gestone.tw. (0)

14 crinone.tw. (0)

15 utrogestan.tw. (0)

16 prometrium.tw. (2)

17 Progesterone$.tw. (590)

18 or/11-17 (1089)

19 10 and 18 (52)

20 exp clinical trials/ (54488)

21 Clinical trial.pt. (27834)

22 (clinic$ adj trial$1).tw. (12548)

23 ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$3 or mask$3)).tw. (7379)

24 Randomi?ed control$ trial$.tw. (10811)

25 Random assignment/ (17267)

26 Random$ allocat$.tw. (1177)

27 Placebo$.tw. (10348)

28 Placebos/ (4067)

29 Quantitative studies/ (3706)

30 Allocat$ random$.tw. (68)

31 or/20-30 (75750)

32 19 and 31 (5)

33 from 32 keep 1-5 (5)

PsycINFO <1806 to February 2011>

Search Strategy:

1 PREMENSTRUAL SYNDROME/ (1280)

2 premenstrual$.tw. (1952)

3 pms.tw. (908)

4 pmt.tw. (236)

5 pmdd.tw. (216)

6 luteal phase dysphoria.tw. (6)

7 late luteal phase dysphoric disorder.tw. (107)

8 llpdd.tw. (43)

9 lpd.tw. (39)

10 or/1-9 (2526)

11 exp Progesterone/ (1386)

12 cyclogest.tw. (0)

13 gestone.tw. (0)

14 crinone.tw. (0)

15 utrogestan.tw. (0)

16 prometrium.tw. (1)

17 Progesterone$.tw. (2469)

18 or/11-17 (2585)

19 10 and 18 (130)
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Appendix 3. Trials Register of the Cochrane Menstrual Disorders and Subfertility Group

1. (Keywords = “premenstrual Syndrome” OR

2. keywords = “Premenstrual Syndrome-Symptoms” OR

3. keywords = “premenstrual dysphoric disorder” OR

4. keywords = “luteal phase disorders” )

5. and

6. (keywords = “progesterone” OR “crinone” OR “prometrium” OR “cyclogest”)

W H A T ’ S N E W

Last assessed as up-to-date: 23 February 2011.

Date Event Description

13 March 2012 Review declared as stable As no further studies are expected, this review will no longer be updated

H I S T O R Y

Protocol first published: Issue 1, 2002

Review first published: Issue 4, 2006

Date Event Description

15 February 2012 New citation required but conclusions have not

changed

No new studies found

3 February 2012 New search has been performed As no new studies are likely, this review can now be

considered to be stable

3 November 2008 New citation required but conclusions have not

changed

Relevant references to the argument were added. Trial

data were included. No new studies were included. Risk

of bias was re-examined

1 April 2008 Amended Converted to new review format.

10 July 2006 New citation required and conclusions have changed Substantive amendment
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C O N T R I B U T I O N S O F A U T H O R S

Ben Mol made suggestions during the writing of the protocol, helped with the extraction of data from the published reports of trials

and contributed to the development of the methods for the first publication.

Helen Roberts was the Clinical Adviser and contributed to all sections especially in the final writing and updating.

Anne Lethaby advised during the latter part of the writing of the review particularly on the Description of Studies and Discussion and

advised during updating.

Olive Ford took the lead in writing the protocol and review at all stages. She performed initial searches of databases for trials, was

involved in selecting trials for inclusion, performed independent data extraction and quality assessment of the included trials, and was

responsible for statistical analysis and interpretation of the data.

D E C L A R A T I O N S O F I N T E R E S T

None known

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Meta-analysis was not possible.

I N D E X T E R M S
Medical Subject Headings (MeSH)

Premenstrual Syndrome [blood; ∗drug therapy]; Progesterone [adverse effects; blood; ∗therapeutic use]; Progestins [adverse effects;
∗therapeutic use]; Randomized Controlled Trials as Topic

MeSH check words

Female; Humans
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