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ABSTRACT

Background Postnatal depression affects approximately 10% of women and is 

responsible for considerable postnatal morbidity. Progestogens have psychoactive and 

endocrine properties and progesterone deficiency has been considered as an 

aetiological factor in postnatal depression. Although progesterone is used in the 

prevention and treatment of postnatal depression, progestogens may cause depressive 

symptoms. The psychological impact of using progestogen contraceptive agents in the 

postnatal period is unknown.

Objectives To determine the effect of postnatal administration of the long-acting 

progestogen contraceptive, norethisterone enantate, on postnatal depression and on 

serum sex hormone concentrations, and their association with depression.

Design Double blind randomised placebo-controlled trial.

Setting A tertiary care hospital in Johannesburg, South Africa.

Population Postnatal women using a non-hormon al method of contraception 

(n -180 ).

Methods Random allocation within 48-hours of delivery to norethisterone enantate 

by injection, or placebo.

Main outcome measures 1) Depression scores in the first three months postpartum as 

rated by the Montgomery-Asberg Depression Rating Scale (MADRS) and the Edinburgh 

Postnatal Depression Scale (EPDS). 2) Serum 17|3-oestradiol, progesterone, 

testosterone and the 17|3-oestradiol:progesterone ratio at six weeks pospartum.



Results There was a chance excess of Caesarean section deliveries in the progestogen 

group. Mean depression scores were significantly higher in the progestogen group than 

in the placebo group at six weeks postpartum (mean MADRS score 8.3 [0.9] vs 4.9  

[1.1], p = 0,0111; mean EPDS score 10.6 [0.7] vs 7.5 [0.8], p = 0.0022). Mean serum 

17f3-oestradiol and the 17P-oestradio!:progesterone ratio were significantly lower in 

the progestogen group compared to the placebo group, with the lowest levels 

occurring in breast-feeding women in the progestogen group. There were no 

correlations between any of the hormone parameters and depression at six weeks 

except in the formula-feeding subgroup of the placebo group, where formula feeding 

and 17p-oestradioi concentrations were positively associated with depression. 

Conclusions Norethisterone enantate given within 48 hours of delivery is associated 

with an increased risk of developing postnatal depression and causes suppression of 

endogenous 17(3-oestradiol secretion below levels induced by lactation. Progestogen 

contraceptives should be used with caution in the postnatal period, particularly in 

women with a history of depression.
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Chapter 1: Introduction

CHAPTER ONE INTRODUCTION

1.1 BACKGROUND

It is well recognised that childbearing contributes to the increased rate of depression in 

women (Kendell etal, 1981, C oxetal, 1993). Postnatal depression, affecting 

approximately 10%of women in the first six months postpartum, is probably the most 

common complication of the puerperium. Cox etal (1993) estimate that the risk of n on- 

psychotic depression increases three-fold after childbirth. The incidence of postnatal 

depression is consistent across cultures (Kumar, 1994).

Postnatal depression has all the characteristics of depression occurring at other times, 

with irritability, anxiety, impaired concentration and depressed mood being prominent 

(Dea» and Kendell, 1981, Murray and Carothers, 1989, Cooper and Murray, 1995). 

Symptoms of postnatal depression are most commonly manifest within three months of 

delivery and are usually self-limiting, resolving spontaneously within three to six 

months (Cooper and Murray, 1995). However, for many women, depressive symptoms 

in the postnatal period are the beginning of a history of recurrent episodes of a 

depressive disorder.

1



Chapter 1: Introduction

1.2 CLASSIFICATION OF POSTNATAL MENTAL DISORDERS

Romito (1989) considers the term "postnatal depression" an obstacle to a better 

understanding of what she calls "unhappiness after childbirth" whilst others (Cooper 

and Murray, 1995) consider postnatal depression to be distinct from depression at other 

times. This illustrates the controversy surrounding the diagnostic concept of puerperal 

mental disorders, particularly postnatal depression. As the mechanism/s of depression 

in the postnatal period have not been proven conclusively to be different from that 

occurring at other times, many psychiatrists have not supported a separate category of 

classification. Until 1992, puerperal mental disorders were not classified as a separate 

category in the World Health Organisation's (WHO) International Classification of 

Diseases (ICD-10) (Cox, 1994). Since 1992, mental disorders occurring in the postnatal 

period (commencing within six weeks of delivery) may now be categorised as 

puerperal, provided that they cannot be otherwise classified. In the ICD-10, postnatal 

depression is classified as "Mild  mental and behavioural disorders associated with the 

puerperium". Puerperal psychosis is classified as "Severe".

It is important to consider postnatal depression different from other depression for the 

following reasons. Firstly, it has a predictable time of onset and an association with 

childbirth. Secondly, the impact of postnatal depression on a woman's social and 

personal adjustment is arguably greater than depression occurring at a les? critical time

2



Chapter 1: Introduction

in a woman's life. Thirdly, the term postnatal depression is considered a useful 

diagnostic term by most women, and for this reason alone, in a user-orientated service, 

it should be included as a category (Cox, 1994). Finally, postnatal depression may have 

a detrimental long-term effect on mother-infant bonding (Robson and Kumar, 1980) and 

the family as a whole, infant development has been shown in various studies to be 

adversely affected (Murray and Stein, 1989, Caplan etal, 1989, Murray et a'. 1991, 

Philipps and O'Hara, 1991, Sharp et al, 1995, Hay and Kumar, 1995, Hagan etal, 

1996). Marital difficulties and partner depression (Areias et al, 1996a) may occur.

1.3 RISK FACTORS FOR POSTNATAL DEPRESSION

The aetiology of postnatal depression is most likely multi-factorial, with an interaction 

between psychosocial and hormonal elements. Vulnerability to postnatal depression 

may be enhanced by certain risk factors, although findings are inconsistent. The 

strongest predictors of vulnerability to postnatal depression are stressful life events, a 

history of affective disorder including previous postnatal depression, a lack of social 

support and maternity blues (Table 1.1).

3



Chapter 1: Introduction

Table 1.1 Vulnerability Factors for Postnatal Depression

Factor Evidence for association No evidence for association
Unplanned 
pregnancy 
Anxiety during 
pregnancy 
Depression during 
pregnancy

Marital conflict

Poor relationship 
with own mother 
Social class

Age > 3 0

Unmarried mother

Hospital Vs home 
delivery 
Obstetric 
complications

Parity
(Primigravida) 

Labour support

Warner et al (1996)

Dalton (1971), Watson et al 
(1984)
O'Hara et aJ (1984), Dennerstein 
et al (1989), O'Hara et al (1991), 
Gotlib et al (1991)
Paykel etal (1980), Kumar et 
Robson (1984), Watson et al 
(1984), O'Hara etal (1986), 
Webster et al (1994), Hagan et al
(1996)
Nilsson and Almgren (1970), 
Kumar and Robson (1984)

Paykel etal (1980)*, Kumar and 
Robson (1984), Dennerstein et al 
(1989), Webster et al (1994)*

Kendell etal (1981), Cox etal 
(1982), O'Hara etal (1986)

Kendell etal (1981), O'Hara et al 
(1984), Kumar and Robson 
(1984)", Boyce and Todd (1992)b, 
Astbury etal (1994)
Pitt (1968), Note etal (1976), 
Kendell etal (1981), Astbury etal 
(1994), Webster et al (1994) 
Trotter etal (1992)*, Wolman et 
al (1993)* ________

Dalton (1971), Paykel et al 
(1980), Watson et al (1984)
Pitt (1968), Kumar and Robson 
(1984)

Paykel et al (1980)

Pitt (1968), Paykel et al (1980), 
Kumar and Robson (1984), 
Watson et al (1984), Cox et al 
(1989), Areias etal (1996)
Pitt (1968)

Kendell etal (1976), Paykel et 
al (1980), Watson et al (1984) 
Pop et al (1995)

Pitt (1968), Kendell etal 
(1976), Paykel etal (1980), 
Cox et al (1982), Stein et al 
(1989), Pop etal (1995)
Paykel et al (1980), Cox et al
(1982), Watson etal (1984), 
Cox et al (1989)

^Factors negatively associated with depression.

a Preterm birth
b Emergency Caesarean section

4



Chapter 1: Introduction

Vulnerability factors cont.

Factor Evidence for association No evidence for association
History of
psychiatric
disorder

Family history of
psychiatric
disorder
Formula
feeding
Breast-feeding

Oral
Contraception 
(Combined and 
progestogen only) 
Premenstrual 
depression

Maternity blues

Infant
temperament 
Stressful life 
events

Lack of social 
support

Paykel et al (1980), O'Hara et al 
(1984), Watson et al (1984), 
O'Hara et al (1986), Dennerstein 
et a! (1989), O'Hara et al (1991), 
Areias et al (1996)
O'Hara et al (1984), Harris et al 
(1992)

Astbury et al (1994)

Dalton (1971), Alder and Cox
(1983), Dennerstein et al (1989), 
Warner et al (1996)

Alder and Cox (1983)

Pitt (1968), N otteta l (1976), 
Dennerstein et al (1989), Chuong 
and Burgos (1995)
Pitt (1968), Kendell et al (1981), 
Oakley (1980), Cox et al (1982), 
Romito (1989), Fossey et al
(1997)
O'Hara et al (1984), Cutrona and 
Troutman (1986) 
faykel et al (1980), Watson et al 
(1984), O'Hara etal (1986), 
Brown et al (1987), Stein et al 
(1989), O'Hara etal (1991), 
Areias et al (1996)
Paykel etal (1986,, Kumar and 
Robson (1984), Cutrona and 
Troutman (1986), Dennerstein et 
al (1989) _____

Pitt (1968), Dalton (1971), Cox 
et al (1982), Kumar and 
Robson (1984)

Kumar and Robson (1984)

Paykel et al (1980), Cox et al
(1982), Kumar and Robson 
(1964)

O'Hara eta l (1984)

Kumar and Robson (1984)

Pitt (1968), Kumar and Robson
(1984)

*Factors negatively associated with depression.

5



Chapter 1: Introduction

1.4 BRIEF RESUME OF THIS THESIS

Ten percent of women suffer from postnatal depression after childbirth. Due to the 

dramatic fall in progesterone and oestrogen serum levels after delivery, an hormonal 

aetiology has been suggested, but not proven. Progesterone therapy has been 

recommended for prophylaxis and treatment of postnatal depression (Dalton, 1996) but 

this, too, has not been substantiated with adequately controlled trials. Progestogen 

contraceptive agents are used by millions of women in the postnatal period. The 

psychological sequelae of this practice are unknown. The hypothesis of the thesis is 

stated in Chapter Three. The aim of this thesis was firstly to review the literature on the 

effect of progestogens on mood (Chapter Two). Since no information was available on 

the suitability of the Edinburgh postnatal depression scale (a commonly used clinical 

and research tool in other countries) for screening for depression in South Africa, a 

validation study of this screening tool was undertaken (Chapter Four). The methodology 

and results of the main trial are described in Chapters Five and Six respectively. Chapter 

Seven holds the discussion, summary and conclusions.

6



Chapter 2: Progestogens and Mood

CHAPTER TWO PROGESTOGENS AND MOOD

2.1 INTRODUCTION

Both oestrogen and progesterone have psychoactive as well as endocrine properties 

(Backstrom et al, 1985). in the circulation they gain rapid and relatively unrestricted 

access to all parts of the centra/ nervous system (CNS). Once in the CNS, they may be 

metabolised or interact with receptor sites to produce an effect (McEwan etal, 1979) 

(Figure 2.1). Whilst much is known about oestrogen in the CNS and its ability to 

modulate the synthesis of proteins, neurotransmitters and receptors (Schmidt and 

Rubinow, 1991, Fink et al, 1997), less is known about the role of progesterone and 

progestogens in the CNS. However, there are several theoretical reasons why 

progestogens should affect mood and behaviour, together with some clinical evidence 

of an association.

2.2 PHYSIOLOGY OF PROGESTOGENS

Progestogens are defined as compounds that act on the uterus to induce endometrial 

changes characteristic of pregnancy, and which maintain pregnancy in animals 

(Sonnendecker, 1994). In addition to this common ability to cause secretory

7
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Figure 2.1 Possible effects of steroid hormones in pre- and post-synaptic events.

RNA, s
protein
synthesis

NEUROTRANSMITTERS RECEPTORS

STEROIDSliosynthesh

NA 5H T

Indirect effect

Direct effect
Re-uptakeRelease

Direct or non-genomic effects may involve the action of the hormone on the pre- or post-synaptic 

membrane to alter permeability to neurotransmitters or their precursors, and/or functioning of 

neurotransmitter receptors. Indirect or genomic effects of the steroid leads to altered synthesis of proteins, 

which are transported to nerve synapses (McEwan et al, 1979).
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transformation of an oestrogen-primed endometrium, they have a wide spectrum of 

physiological activity. These include various agonistic, antagonistic and synergistic 

effects by interaction with progesterone, oestrogen, androgen, glucocorticoid and 

mineralocorticoid receptors (Kuhl, 1990). Progesterone-oestrogen synergism occurs 

only when the ratio of oestrogen to progesterone and the time-sequence of their 

interaction is optimal, otherwise progesterone behaves antagonistically towards 

oestrogen (Neumann, 1978).

2.3 THEORETICAL REASONS FOR AN EFFECT OF PRQGESTOGENS ON 

MOOD

Impairment of noradrenergic and serotonergic function is considered to be a central 

feature of depressive illness. It is thought that the symptoms of depression are caused by 

a decrease in the effective concentration of noradrenalin and/or serotonin at central 

receptor sites (Butler and Leonard, 1986). Antidepressant drugs are considered to act by 

modulation of these neurotransmitter systems.

An experiment with ovariectomised rats pre-treated with progesterone showed higher 

brain serotonin concentrations than controls (Ladisich, 1977). In addition, Biegon etal

9
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(1983) found that chronic treatment with progesterone induced an increase in 

serotonin-2 (5HT-2) receptors in the rat cerebral cortex and decreased the numbers of 

serotonin-1 (5HT-1) receptors. Whilst the functional significance of these changes is 

unknown, they suggest that progestogens may have effects on neurotransmitter function 

and, hence, on psychological symptomatology.

Progestogens have been shown to modulate anxiety evidenced by electro­

encephalogram (EEC) profiles. Itil et al (1974) p*..formed EEGs on human subjects given 

high and low dosages of cyproterone acetate, an anti-androgenic progestogen, or 

placebo. Although EEC profiling has poor specificity, high dosages of cyproterone 

acetate showed similar patterns to those of anxiolytic drugs, whilst in low dosages 

resembling those of "sedative" antidepressants. Mesterolone, an androgen, in high 

dosages showed EEC profiles similar to '"stimulatory” tricyclic antidepressants, and in a 

pilot study, elevated mood in nine out of ten depressed males (Itil et al, 1974).

In another study, levonorgestrel (a 19-nortestosterone derivative), a progestogen with 

androgenic properties, has also been shown to give an EEC profile resembling an 

anxiolytic (Herrmann and Beach, 1978). Therefore androgenic progestogens may have 

an antidepressant and anxiolytic effect (Neumann, 1978). In support of this, Rodriguez- 

Sierra et al (1986) demonstrated an anxiolytic effect in oestrogen-primed female rats 

given progesterone.

10
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Pregnane derivatives are known to have sedative properties and, in high doses, have 

been used for anaesthesia (Merryman, 1954,1967, cited from Herrmann and Beach,

1978). Progesterone is a potent barbiturate-like modulator of the y-amino-butyric acid 

(GABA) receptor in the brain in animal experiments (Majewska et al, 1986). This may 

be the mechanism for the anaesthetic and hypnotic actions of naturally occurring and 

synthetic progestogens.

2.4 EVIDENCE FOR AN EFFECT OF PROGESTOGENS ON MOOD

2.4.1 POSTNATAL DEPRESSION

The postnatal period is associated with a precipitous decline in circulating sex steroids. 

Total progesterone is reported to drop 100-fold in the first few days following 

childbirth, and oestradiol, 10-fold within 24 hours of delivery (Willcox et al, 1985a, 

Butler and Leonard, 1986). Levels usually remain very low until a maturing ovarian 

follicle resumes steroid production several weeks or months later. Oestradiol increases 

first, then progesterone. About 1-3% of circulating ovarian hormones is unbound to 

plasma proteins and so free to enter the brain (Willcox et al, 1985b). It is plausible that 

low levels of progesterone and oestradiol, the precipitate nature of the decline, or the 

ratio of the two steroids may influence mood in the postnatal period. Numerous
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investigators have tried to link postnatal depression with reproductive endocrinology, 

with limited success.

Most studies have measured serum levels of total progesterone. Nott et al (1976) 

measured serum oestradiol and progesterone in the first ten weeks postpartum in 27 

women, and examined the ratio of the two hormones, and found no consistent 

association with depressive symptomatology. In subsequent studies, no significant 

differences were found between serum progesterone levels in depressed women and 

controls at six to eight weeks postpartum and all levels were within the normal range 

(Butler and Leonard, 1986, Harris et al, 1989a). O 'Hara et al (1991) found no 

correlation between serum progesterone levels taken in the first eight days after delivery 

and depression at nine weeks postpartum.

Harris et al (1989a) measured progesterone concentrations in saliva collected three 

times in one day at six to eight weeks postpartum. Salivary measurements have been 

recommended as useful to detect the free fraction of progesterone, especially since it is 

non-invasive and so many specimens can be obtained (Feksi et al, 1984). They found 

that salivary progesterone levels correlated positively with depression in women who 

were bottle-feeding their babies and negatively in women breast-feeding. This implies 

that too little or too much progesterone may enhance a woman's vulnerability to 

depression. The authors suggest that depressed breast-feeding women may benefit from 

progesterone supplementation. However, the sample size was small and in a later study

12
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by the same group (Harris et al, 1996), no association was found between salivary 

progesterone collected twice daily after delivery for 35 days and postnatal depression at 

six weeks postpartum. The authors acknowledge that there is insufficient evidence to 

support progesterone supplementation as a treatment strategy. There has been no 

replication of these findings.

2.4.2 MATERNITY BLUES

Women who experience maternity blues (transient depression or lability of mood in the 

first ten days after delivery) are at a greater risk of developing postnatal depression. An 

association between the massive drop in progesterone after delivery and the blues 

would give support to the progesterone deficiency theory of postnatal depression. 

However, studies of serum progesterone have yielded conflicting results for maternity 

blues (Nott et al, 1976, Ballinger et al, 1982, Kuevi et al, 1983, Card et al, 1986).

Feksi et al (1984) performed frequent sampling of saliva during the first five days 

postpartum and found that mean concentrations of progesterone were significantly 

higher in blues sufferers on the day that symptoms occurred than in matched controls.

In contrast, Harris et al (1994) found that high postpartum scores for the maternity blues 

were associated with high antenatal salivary progesterone concentrations on the day 

before delivery, rapidly falling progesterone concentrations after delivery, and /ow
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progesterone concentrations on the day of the peak blues score, Harris et ai (1994) 

concludes that maternal mood in the days immediately after delivery is associated with 

withdrawal of progesterone and suggests progesterone therapy to prevent the 

occurrence of the blues.

2.4.3 OTHER ASSOCIATIONS W ITH REPRODUCTIVE FUNCTION

Depression is more common in women than men. Many authors have postulated a 

common link between depression associated with the menstrual cycle, childbirth, 

contraception and the menopause (Parry, 1989, Gitlin and Paanau, 1989). Whilst a 

close link between psychological symptoms and reproductive endocrinology is 

plausible, it would be simplistic to assume that mental illness in women can be 

understood within a single (hormonal) frame of reference.

PREMENSTRUAL SYNDROME

Depression is usually one of the symptoms experienced in severe premenstrual 

syndrome (PMS), which is more common in women with a history of postnatal 

depression (Chuong and Burgos, 1995). While the exact cause of PMS is unknown, it
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appears to occur in the presence of cyclical ovarian activity (Magos and Studd, 1984, 

Magos et al, 1986, van Leusden, 1995). Evidence of the need for cyclicity can be found 

in an open crossover study of long-acting injectable norethisterone enantate (a synthetic 

progestogen) or a combined oral contraceptive in 20 women with severe RMS 

(Gunston, 1995). Gunston compared premenstrual symptom scores and found 

symptoms were significantly improved by norethisterone enantate (p<  0.005). The 

mechanism for this marked improvement is most likely the disruption of the menstrual 

cycle, although intrinsic properties of norethisterone enantate (e.g. its androgenicity) 

cannot be excluded from making a contribution.

As with postnatal depression, a popular theory of the aetiology of RMS is progesterone 

deficiency (Dalton, 1989a). Haspels reported in 1981 that the oral synthetic 

progestogen, dydrogesterone, which is structurally similar to natural progesterone, 

significantly improved depression associated with RMS (cited from Sonnendecker, 

1991). However, in at least two double-blind randomised placebo controlled trials of 

progesterone for RMS, no significant difference was found between treatment and 

placebo groups (Sampson, 1979, Freeman et al, 1995). Despite a lack of evidence, 

progesterone therapy is apparently prescribed by many RMS clinics in the United States 

(Moline, 1993).

15



Chapter 2: Progestogens and Mood

THE CLIMACTERIC

Contrary to earlier reports, the menopause is not associated with an increase in major 

depressive illness (Nicol-Smith, 1996). However, symptoms of the menopause are 

associated with a hypo-oestrogenic state and hormone replacement therapy (HRT) 

seems to be of benefit in reducing depressive symptoms at this time (Blake, 1997). 

Numerous trials have shown that oestrogen, in various forms and dosages, improves 

mood and psychological function in symptomatic (Montgomery etal, 1987, Studd and 

Smith, 1994) and asymptomatic women (Ditkoff et al, 1991). Recently, a meta-analysis 

by Zweifei and O'Brien (1997) revealed that oestrogen significantly reduced depressed 

mood in postmenopausal women, progesterone alone and in combination with 

oestrogen was associated with smaller reductions in depressed mood, and androgen 

alone or in combination with oestrogen was associated with greater reductions in 

depressed mood.

Norethisterone has been shown to be useful for some climacteric symptoms. In a 

randomised placebo-controlled double-blind cross-over trial in 23 postmenopausal 

women, the number of hot flushes decreased from 50 per week to < 1 0  per week 

(p <  0.001) in women receiving 5mg of norethisterone daily (Paterson, 1982). Anxiety 

was also significantly reduced in this trial (p<0.01). However, no significant difference 

(in either direction) was evident for depressive symptoms. The effect on anxiety may be
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attributable to direct progestogenic or androgenic properties of norethisterone, or be 

due to the reduction in vasomotor symptoms.

In contrast to these findings, in a double-blind randomised placebo-controlled trial, 

Magos et al (1986) found that giving 5mg of norethisterone for seven days to 

postmenopausal hysterectomised women receiving oestradiol HRT induced 

psychological changes similar to the premenstrual syndrome. The effect was dose- 

dependent and not evident when a dose of 2.5mg norethisterone was used. These so- 

called "progestogenic" symptoms were observed to be more severe when oestradiol 

levels were dropping which suggests that the ratio between oestradiol and progestogen 

may be important. Other investigators have reported that norethisterone is less likely to 

cause symptoms of negative affect than other synthetic progestogens used in the 

climacteric (Smith etal, 1994).

HORMONAL CONTRACEPTION

Depression is reported to be a side effect of the combined oral contraceptive pill, which 

has been postulated to decrease levels of brain serotonin (Adams et al, 1974). 

Psychological symptoms in response to oral contraceptive use are highly variable, with 

authors reporting both positive and negative effects. In addition, the separate effects of
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oestrogenic and progestogenic components or their ratio on mood an; .ehavioui , are 

not clear. Worsley ( i 980) compared women taking one of three combined oral 

contraceptives with the same oestrogenic but different progestogen ic components, to 

intra-uterine device users. Of the 35 women studied, the eight intra-uterine device users 

had significantly fewer symptoms of depression, anger and tension when assessed 

blindly using various psychological scales. These symptoms varied with the 

contraceptive and were worse with those containing norethisterone (Img).

Alder and Cox (1983), in a postal survey of 103 postnatal women, found that women 

taking oral contraception (n =49) (combined or progestogen only) were more likely to 

be depressed than those not taking oral contraception (n =  38). These findings were 

similar to those of Nilsson and Almgren (1968) in an open cohort study. Neither study 

used a randomised design. To our knowledge, the only randomised placebo-controlled 

trial of hormonal contraceptives is a small trial (n=20) by Grounds etal (1970). In this 

trial, ten women received a combined oral contraceptive pill and ten women received 

placebo. Side effects including depression were more prevalent in the contraceptive pill 

group in the first month of the trial but had decreased substantially by the second 

month. Recent opinion is in favour of a progestogenic role in contraceptive-associated 

depression (Magos et al, 1986, Wagner and Berenson, 1994, Wagner, 1996) but there 

is little controlled evidence to support this view.
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2.5 PROGESTQGENS IN THE PREVENTION AND TREATMENT OF 

POSTNATAL DEPRESSION

Research into hormonal prophylaxis and treatment of postnatal depression is limited. 

High dose oestrogen therapy has previously been recommended for the treatment of 

severe persistent depression in women (Klaiber et al, 1979) and has recently been used 

to treat women with severe postnatal depression. In a double-blind randomised 

placebo-controlled trial of high dose transdermal oestrogen, women receiving oestrogen 

improved rapidly and to a significantly greater extent than controls (Henderson et al,

1991, Gregoire et al, 1996). There has to date not been a study of oestrogen in the 

prevention of postnatal depression and Gregoire et al's findings have not yet been 

replicated.

Dalton popularised the use of progesterone for prophylaxis against postnatp! depression 

(Dalton 1985, 1989,1996). In an open non-randomised study, where women who had 

experienced previous postnatal depression self-selected to take prophylactic 

progesterone treatment, Dalton showed a reduction in the recurrence rate of postnatal 

depression from 68% to 10%(Dalton, 1985). She repeated these findings in a later 

study with similar methodological shortcomings (Dalton, 1989). There have been no 

randomised placebo-controlled trials investigating progesterone for the prevention or 

treatment of postnatal depression. Despite this, progesterone is used for these purposes 

(Dalton, 1989, Gregoire et al, 1996).

19



Chapter 2: Progestogens and Mood

2.6 SUMMARY

Progestogens have been shown to have anxiolytic, hypnotic and anaesthetic properties. 

Therefore changes in circulating progesterone, like those after childbirth, may influence 

neurotransmitter concentrations and thereby predispose some women to depression. It is 

plausible that progestogen therapy could be used to prevent or treat postnatal 

depression. However, there is a shortage of factual evidence to support a causal role for 

progesterone deficiency in postnatal depression and even less evidence to support 

progestogen therapy. It is likely that progestogen contraceptive agents used in the 

postnatal period will have a mood-altering effect, positive or negative. To our 

knowledge, there has been no previous randomised placebo-controlled trial addressing 

the role of progestogens in the prevention (or treatment) of postnatal depression. Given 

the widespread use of progestogens for postnatal contraception and of progesterone for 

the prevention of postnatal depression, it is clear that research in this area is desperately 

needed.
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CHAPTER THREE HYPOTHESIS

Progestogen contraceptive agents are frequently prescribed to women in the postnatal 

period and in some countries, particularly developing countries, immediately after 

childbirth (Sapire, 1991, Guiliebaud, 1994), Progestogens theoretically have the 

potential to modulate mood. If the progesterone deficiency theory is correct, by 

interaction of the synthetic progestogen with progesterone receptors, women using 

progestogen contraceptives may be protected from developing postnatal depression. 

Alternatively, if only naturally occurring progesterone that has antidepressant properties 

(which is not supported by the existing evidence), the synthetic progestogen may 

compete with natural progesterone for progesterone receptors and increase the risk of 

depression. On the other hand, synthetic progestogens may have an effect on mood 

that is totally independent of naturally occurring progesterone.

To our knowledge, progesterone and progestogens have not been studied, by means of 

a randomised placebo-controlled trial, in terms of their effect on postnatal psychological 

morbidity. The objective of this trial was to assess the effect of a synthetic progestogen 

contraceptive agent, norethisterone enantate, when administered intramuscularly within 

48 hours of delivery, on postnatal depression.
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As there is a theoretical framework to support norethisterone enantate either reducing 

or increasing postnatal depression, our hypothesis was bi-directional:

1. Norethisterone enantate reduces the incidence of postnatal depression.

2. Norethisterone enantate increases the incidence of postnatal depression.
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CHAPTER FOUR: VALIDATING THE EDINBURGH POSTNATAL 

DEPRESSION SCALE

4.1 INTRODUCTION

The 10-item Edinburgh Postnatal Depression Scale (EPDS) was developed for clinical 

and research purposes and initiany validated on British women (Cox et al, 1987). It is a 

self-report scale designed specifically for the postnatal period in that it makes little 

reference to the somatic symptoms of depression, which may be caused by the normal 

physiological changes associated with child-bearing. Most studies show the EPDS to 

be a valid and reliable screening scale. In South Africa, where the majority of the 

population has been denied accessible health care in the past, it is not surprising that 

screening for postnatal depression amongst women has not been a priority. The EPDS, a 

commonly used screening tool in other countries, has not been validated for use in 

South African women.

The initial validation of the EPDS against the Research Diagnostic Criteria by Cox et al 

(1987) suggested a threshold score of 12/13 out of 30 to identify women with major 

depression (sensitivity 86%, specificity 78% and positive predictive value 73%). This is 

supported by others (Murray and Carothers, 1990, Boyce et al, 1993 and Webster et al,
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1994). However some researchers have used a threshold score of 9/10 (Jadresic et al, 

1995; Areis etal, 1996b) or 11/12 (Wickberg and Hwang, 1996) to identify cases of 

major depression. A lower threshold of 9/10 was recommended by Cox (1994) to be 

used at a primary care level which, according to Murray and Carothers (1990), would 

identify 92.6% of cases of major depression and 73.2% of cases of minor depression.

4.2 OBjECTtVES

There are eleven official languages in South Africa. However, many women in urban 

areas have a reasonable command of English or Afrikaans, the official languages of the 

apartheid era. As a result, a substantial number of clinician-patient interviews are 

conducted in English (the de facto lingua franca), or are facilitated with the help of a 

translator. The objective of this study was to determine whether the EPDS could be 

administered verbally, with the help of a translator where necessary, to screen a cohort 

of South African women for postnatal depression and, if so, which threshold would be 

most appropriate. In addition to interest in it's clinical value, this study was 

undertaken as a pilot study for the randomised placebo-controlled clinical trial of the 

effect of norethisterone enantate on postnatal depression, which required the use of a 

self-report scale to screen women for postnatal depression.
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4.3 METHODS

4.3.1 PARTICIPANTS A N D  SETTING

The research project was conducted at Coronation Hospital in Johannesburg, the setting 

of the subsequent randomised controlled trial. Coronation Hospital serves primarily a 

low-ipcome, socially disadvantaged urban community. Approximately 7000 deliveries 

are performed annually. Postnatal check-ups are no longer routinely booked at 

Coronation Hospital and only women who have experienced an obstetric complication, 

required a Caesarean section or requested sterilisation for family planning are seen six 

weeks after delivery. The postnatal clinic is open only one morning per week and is 

poorly attended.

4.3.2 8NSTRUMENTS

The EPDS (Appendix 1) consists of 10 multiple choice questions, each having four 

possible answers. The answers are scored 0 ,1 , 2 or 3, according to the severity of the 

symptom in the previous seven days.

During initial interviews, it became evident that some patients had difficulty with the 

language used in the scale and so some minor changes, which do not alter the English
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meaning of the scale, were made. For example the phrases "rather less than I used to" 

and "definitely less than I used to" were changed to "a little less than I used to", and 

"much less than I used to" which was easier for the women to understand. The 

phrases "very often", "quite often" and "not very often" were changed to "very much", 

"quite a lot" and "not very much", respectively. In addition, in item 4, the word 

"worried" was better understood than "anxious" and the latter was best left out. In item 

6, "cope" was replaced with "manage", Many women did not differentiate between 

difficulty sleeping due to "unhappiness" and that due to baby waking, in item 7. To 

clarify this, "not due to the baby" was added. "Sometimes" replaced "occasionally" in 

item 9. Literacy rates amongst South African women differ considerably. To avoid 

excluding a large number of potential subjects from the study and to make the study 

results more widely applicable, the EPDS was read to study participants. (See the 

Appendix 2 for the modified EPOS.)

A structured psychiatric interview using DSM-IV criteria for depression (American 

Psychiatric Association, 1994) was used to identify depressed women. This was 

considered the "gold standard" against which the EPDS was evaluated. In addition, the 

Montgomery-Asberg Depression Rating Scale (MADRS) (Montgomery and Asberg,

1979) was administered (Appendix 3). The MADRS is an observer rating scale 

composed of 10 items, each graded 0 to 6. It places less emphasis on somatic 

symptoms and is sensitive to changes in mood. This should, theoretically, make it a 

useful scale in the postnatal period (Harris et al, 1989b).
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4.3.3 PROCEDURE

The study was conducted over a period of 3 months. A total of 108 consecutive 

women attending the postnatal clinic were asked to participate. All the women were 

approximately six weeks postpartum. Two French-speaking women and one Gugerati- 

speaking woman were excluded. Only two women refused to take part in the study. 

Verbal consent was obtained from all participants. The EPDS was read to the women 

by a research midwife in a private consulting room, and translated, if necessary, by one 

of two multi-lingual nursing sisters experienced in translation. A doctor (TAL) blind to 

the EPDS scores conducted structured psychiatric interviews using DSM-IV criteria and 

the MADRS. If the participant had difficulty understanding preliminary questions with 

regard to her family, employment, health and recent pregnancy, a translator was used.

4.3.4 STATISTICAL METHODS

The Epi-info version 6.0 computer software was used for data analysis, which includes 

sensitivity, specificity, positive predictive values and negative predictive values of the 

EPDS against the DSM-IV at various thresholds.
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Ethics approval for the study was obtained from The University of the Witwatersrand 

Committee for Research on Human Subjects, Johannesburg,

4,4 RESULTS

A total of 103 women were interviewed. One woman was excluded from analysis due 

to a missing questionnaire. The mean age of the women was 28J  years and mean 

parity was 2.2. O f the women, 69.6% were married or co-habitant, 19.6% had a

primary school education or less, 55.8% had started but not completed secondary 

school, 19.6% had matriculated and 4.9% had attended college. Over half were 

unemployed. The monthly household income in 24% of the women was less than 

R500, in 71 % was less than R2000 and in 95% was less than R5000. Eight women 

(7.8%) had experienced postnatal depression with a previous pregnancy, for which 

none had sought or received treatment. Seven women recalled having depression 

previously, one of whom had been treated. Most (88.2%) of the women were 

delivered of their babies by Caesarean section.

Table 4.1 shows the frequency of the different South African languages of those 

interviewed and the percentage in each group requiring a translator. Afrikaans was the 

most common language spoken, followed by Zulu and Tswana. Thirty-two women 

were not sufficiently proficient in English and needed a translator.
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Table 4.1 Frequency of languages in the sample and the frequency of translation in

each language group.

Language Language
frequency

Language
percent(%)

Translation
frequency

Translation
percent(%)

Afrikaans 30 29.4 10 33.3
Zulu 21 20.6 10 47.6
Tswana 19 18.6 4 21.1
English 14 13.7 0 0.0
Sothu 8 7.8 4 50.0
Xhosa 4 3.9 2 50.0
Other 6 5.9 2 33.3
Total 102 100 32 31.4

Table 4.2 shows a range of EPDS thresholds for major depression only and major and 

minor depression combined. They are shown with the corresponding values for the 

sensitivity (the proportion of women with depression correctly identified), specificity 

(the proportion of well women correctly identified), positive predictive value (the 

probability that a score above the threshold value will identify a depressed woman) and 

negative predictive value (the probability that a low score will identify a well woman). 

Eight women fulfilled DSM-lV criteria for a major depressive disorder and seventeen 

women for a minor depressive disorder. The recommended EPDS threshold of 12/13 

identified 7 cases of major depression, giving a sensitivity of 87.5% and specificity of 

72.3%. At this threshold, twelve of the seventeen cases (70.6%) of minor depression 

were identified, giving a combined sensitivity of 76%, specificity of 81.8% and PPV of 

57.6%. Lowering the threshold to 11/12 improved the combined sensitivity (80%) and
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the sensitivity for major depression alone (100%) but the number of cases of minor 

depression identified remained the same.

A total of 38 women scored above the 11/12 threshold, 20 of which were true-positive 

cases and 18 of which were false-positive cases. The threshold of 9/10, recommended 

for primary level use by Cox (1994), seems a bit low for use in our setting as, in this 

study, for one more true positive, 15 more false positives would be identified.

The sensitivity, specificity, PPV and NPV of the MADRS against DSM-IV criteria for

major and minor depression at a threshold of 9/10, was 80%, 100.0%, 100.0% and

93.9% respectively (although the MADRS and DSM-IV were conducted by the same

observer and so the assessments were not blind). When an EPDS threshold of 11/12

was compared to a MADRS threshold of 9/10, the sensitivity, specificity, PPV and NPV a

were similar to those when compared to the DSM-IV criteria $5 .0% , 74.4%, 44.7%

and 95.3%, respectively).

4.5 DISCUSSION

The incidence of depression in our sample is quite high (24.5%). This possibly reflects 

the socially disadvantaged characteristics of the women in the sample. Another 

contributory factor could be that most of the women had undergone Caesarean section
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and so were a select group. Those who chose to keep their appointments at the 

postnatal clinic may have had more problems than those choosing not to do so, 

although most studies show that depressed women do not exhibit treatment-seeking 

behaviour (Cox, 1984, jadresic et al, 1992, Studd and Smith, 1994).

The results of this study are similar to those found by other researchers and validate 

the EPDS as a screening questionnaire for postnatal depression in our community. The 

12/13 threshold recommended by Cox et al (1987) identified 7 of 8 women with major 

depression in our sample but the lower threshold of 11/12 identified all women with 

major depression and improved the detection of minor depression. The 9/10 threshold 

increased false-positives from 18 to 33 cases. W e therefore recommend the use of the 

11/12 threshold for screening disadvartaged urban South African women.

Positive predictive values in this study were lower than in other studies (Cox et al,

1987, Murray and Carothers, 1990). The mean score in the women who were not 

depressed was 9.0. This is rather high and may reflect difficulties the women 

encountered with certain items on the EPDS, in particular, items 4 and 5. The subtlety 

of the statements "I have felt worried and anxious for no very good reason" and "I have 

felt scared or panicky for no very good reason" was often overlooked by the women; 

many of whom had very good reason to be anxious vr scared. This resulted in high 

scores for items s and 5. A similar problem was encountered by Thome (1991) in 

Ic 's n d  (cited from O'Hara, 1994).
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Item 3 deals with self-blame. Almost half the women identified as not depressed 

scored a 2 or 3 for this item. This suggests that guilt, self-blame and low self-esteem is 

commonplace amongst women in our urban community. This is in contrast to Cox's 

study on a cohort of semi-rural Ugandan women (Cox, 1979) in which this 

characteristic was uncommon.

Limitations of this study should be emphasised. The sample size is small. The cultural 

composition of the sample and its urban character do not make these results readily 

applicable to all South African women, particularly rural women. The use of a 

translator, although carefully instructed on the EPOS and the psychiatric interview, 

inevitably imposes certain limitations on the reliability of the data. Furthermore, a 

"climate of openness" has been distinctly lacking in South Africa for decades and even 

the health services have been viewed with suspicion. This may have influenced some 

women not to answer honestly.

However, there are two unique aspects to this study. To our knowledge, this is the first 

time that the EPDS has been used in South Africa. It is also, to our knowledge, the first 

time that the self-report scale has been read to women, in order to attempt to overcome 

the problem of illiteracy.

The primary motivation for doing this study was to validate the use of the EPDS for 

research purposes on this particular Johannesburg community. It is evident from this

32



Chapter 4: The EPDS

study and an earlier study (Wolman et al, 1993) that postnatal depression is at least as 

common in our communities as those in developed countries. Sadly, routine screening 

for postnatal depression in our postnatal clinics is far from a reality, and community 

psychiatric services are poorly organised and overloaded. Systematic study of postnatal 

depression is urgently needed to quantify the extent of the problem among South 

African women.
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CHAPTER FIVE METHODS

5.1 PARTICIPANTS AND SETTING

The randomised trial of postnatal norethisterone enantate was conducted at Coronation 

Hospital, an academic Woman and Child hospital, serving a low-income urban 

population in Johannesburg. One hundred and eighty women were recruited between 

December 1995 and March 1997. All postnatal women were eligible to enter the study 

provided they met the following criteria:

5.1.1 INCLUSION CRITERIA

1. Participants were at least 18 years old.

2. Participants were requesting non-hormonal contraceptive methods for at least the first 

three months after delivery. That is, if women were requesting tubal ligation, an intra­

uterine contraceptive device or barrior methods for postnatal contraception, or if they 

had undergone tubal ligation at the time of Caesarean section, they were asked to 

participate. This made it possible to randomise the women to the study treatment, an
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hormonal contraceptive agent, 0 /  placebo, as the women were using alternative 

methods of contraception.

3. Participants were within 48 hours of delivery.

5.1.2 EXCLUSION CRITERIA

1. Women were to be excluded if they were currently taking antidepressant medication 

or if they were receiving psychotherapy. However, none of the women approached 

fell into this category.

2. There were no other exclusion criteria per se but common sense was applied when 

recruiting women. For example, ill patients were not approached to participate in 

the trial. Women who lived beyond an approximate forty-kilometer radius of the 

hospital and women without a contact telephone number were enrolled cautiously.

5.2 CONSENT

Written informed consent (Appendix 4) was obtained in English or Afrikaans from all

participants, except for two women who had a poor understanding of these languages.

A Zulu-speaking translator was used in these two cases for written consent and

subsequent interviews.
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Less than one-quarter of the women approached agreed to participate. Reasons given by 

women choosing not to participate included previous heavy bleeding or migraines using 

injectable contraceptives, a dislike of injections, a lack of interest and other unspecified 

concerns.

5.3 INTERVENTION

5.3.1 INTRODUCTION

Long-acting synthetic progestogen contraceptive agents are currently used by more than 

10 million women globally (Guillebaud, 1994). They are widely used in lactating 

women as they have the major advantage (like oral progestogen contraceptives) of not 

adversely affecting milk production or composition (Prema, 1982, Shaaban, 1991,

Wang and Fraser, 1994). Norethisterone enantate is no exception (Koetsawang et al,

1982, Fotherby et al, 1983).

5.3.2 NORETHISTERONE ENANTATE

Norethisterone enantate (17alpha-ethinyl-17R-heptanoyloxyester-4-ene-3-one) is a 

synthetic progestogen of the 13-methyl gonane group, also called estranes, which are
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derived from 19-nortestosterone (Kuhi, 1990) (Figure 5.1). For contraception, it is 

administered to women at eight-weekly intervals, at a dose of 200mg of norethisterone 

enantate (1 ml) in a vehicle of benzyl benzoate and castor oil (Nur-lsterate®, Sobering), 

by deep intra-muscular injection (Sapire, 1990, Guillebaud, 1994).

PHARMACOKINETICS

After injection of the oily solution, norethisterone enantate is released slowly from the 

depot and is converted by hydrolysis of the ester to the biologically active steroid, 

norethisterone. Two hundred milligrams of norethisterone enantate by injection is 

equivalent to 145mg norethisterone (Koetsewang et al, 1982). Initially, a daily dose of 

3-4mg norethisterone and, later (60-90 days after the injection), one of 0.3mg can be 

estimated. Substance concentrations in plasma reach maximum levels 3-10 days after 

the injection (approximately 12ng/ml) and thereafter show a gradual decline. Four 

weeks after administration the serum concentration of norethisterone is approximately 

3ng/m! and, at eight weeks, it is approximately 1 ng/ml (Weiner and Johansson, 1975, 

Howard et al, 1975). Norethisterone is metabolised in the liver and the metabolites are 

eliminated approximately equally in the urine and faeces (Kuhl, 1990).
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PHARMACODYNAMICS

Norethisterone enantate displays a progestational effect about five times more potent 

than progesterone (Neumann 1978). The progestational effect of norethisterone 

enantate is also reflected in a sustained elevation of basal body temperature. The 

change in the hormonal spectrum from androgenic to progestogenic activity (19- 

nortestosterone to norethisterone) is achieved by the removal of the angular methyl 

group at C l 9 and the introduction of the ethinyl group at C l 7a (Figure 5.1).

Norethisterone, like most other nortestosterone derivatives, exhibits some androgenic 

action, while oestrogenic effects have been noted in animal experiments (Larrea et al,

1984). The latter is thought to be due to an affinity of norethisterone metabolites for 

oestrogen receptors (Kuhl, 1990, Oropeza et al, 1994). Norethisterone also exhibits 

anti-gonadotropic properties (Neumann, 1978). These anti-gonadotropic properties are 

more consistent with an oestrogenic (Larrea et al, 1984) or androgenic (Perez-Palacios 

et al, 1981), rather than a progestogen ic, mode of action. Some investigators have 

found small amounts of ethinyloestradiol in the circulation and urine after oral 

administration of norethisterone but they are considered to be clinically insignificant 

(Stanczyk and Roy, 1990). Further support for an oestrogenic mode of action comes 

from Jones and Edgren (1973) who showed that the vaginal epithelium in rats 

underwent comification (an oestrogen-mediated phenomenon) following oral 

administration of norethisterone.
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EFFECT O N  ENDOGENOUS HORMONE PARAMETERS

In two studies on the effect of the norethisterone enantate 200mg depot injection on 

serum hormone levels, measurements were done weekly (Saleh et al, 1983) and daily 

(Weiner and Johansson, 1976) over a three month period or until ovulation occurred, 

respectively. Findings were consistent and showed the mean serum 17p-oestradiol and 

progesterone measurements to be in the follicular phase range (17p-oestradiol between 

100 and 200pg/ml and progesterone between 1 and z ng/ml). Luteinising hormone 

(LH) and Follicle Stimulating Hormone (FSH) were never above mid-luteal phase levels. 

To our knowledge, no studies have been conducted on the effect of postnatal 

administration of norethisterone enantate on serum hormone concentrations. Figure 5.2 

is a hypothetical example of this effect.

SIDE EFFECTS

Minor side effects in women using hormonal contraceptive agents are common (Fraser 

and Weinberg, 1981). Although minor, they can still cause major concern, particularly 

with an agent like norethistrone enantate that cannot be quickly removed from the 

system once injected (Table 5.1). Although some authors (Sapire, 1990, Guillebaud, 

1994) do not recommend using injectable progestogen contraceptive agents in women
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no have a history of severe endogenous depression, there is little evidence to date to 

support this recommendation (Westhoff et ai, 1995).

Table 5.1 Common side effects of Nur-lsterate®*

Side effect Comment

Irregular
menses

Amenorrhoea

Headache 
Weight gain

Possible 
delayed return 
to fertility

Acne

The most common side effect affecting 47% of women (Sapire, 1990). 
Bleeding is usually infrequent and light. There is some evidence that 
prolonged bleeding may occur if long-acting injectable progestogen 
contraceptives are given immediately after childbirth (Murphy, 1979, 
Sapire, 1991).
After one year of treatment, 10-25% of women experience 
amenorrhoea of three months duration (W HO Task Force, 1978).
Seven percent of women experience headaches (Sapire, 1990).
Four percent of women complain of weight gain (Fraser and Weinberg, 
1981).
The mean time for return of ovulation after using Nur-lsterate® is 2-6 
months (Weiner and Johansson, 1976, Garza-Flores et al,1985). 
Fotherby et al (1984) showed that 52.5% of women fell pregnant in 
the six months following discontinuation (nine months after the last 
injection). This is only slightly lower than normal pregnancy rates.
Due to androgenic properties (Neumann, 1978).  _____

*These side effects are common to other depot progestogen contraceptive agents In greater or lesser 
degrees.
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Figure 5.1 Structure of 19-Nortestosterone, Norethisterone and Norethisterone enantate
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Figure 5.2 An example* of the hormone profile in non-lactating women receiving NET- 

EN after delivery.
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- •  - Progesterone 
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*There are large inter- and intra-individual variations in serum concentrations of natural and synthetic sex 

steroids (Kuhl, 1990), Howie et al (1982) showed that the mean time to the first menses is ± 8  weeks (10.8 

weeks to first ovulation) in formula-feeding women and ±32.5 weeks (36.4 weeks to first ovulation) in 

breast-feeding women, with wide variations in the latter group. In women exclusively breast-feeding, 

serum oestradiol and progesterone levels may remain low until weaning occurs.
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5.3.3 CONCLUSIONS

Norethisterone enantate is a potent progestogen derived from 19-nortestosterone. It 

also has androgenic and oestrogenic properties. Norethisterone enantate is 

theoretically capable of inducing or preventing postnatal mood disturbance by virtue 

of these diverse hormonal properties. To our knowledge there is no data on 

psychological symptomatology and hormone profiles in women using long-acting 

norethisterone enantate for immediate postpartum contraception.

In this trial, women were randomised to receive 1ml norethisterone enantate (200mg) 

or 1ml normal saline placebo by deep intramuscular injection, once only.

5.4 INSTRUMENTS

5.4.1 THE EDINBURGH POSTNATAL DEPRESSION SCALE (EPPS)

The Edinburgh Postnatal Depression Scale (EPDS) (Cox et at, 1987) (Appendix 1) was 

used as a subjective report of the women's well being in a modified format 

(Appendix 2). The EPDS was validated in women from the same population as the 

trial population (see Chapter 4). Reading of the questionnaire to participants was 

shown to give valid results against DSM-IV criteria, and a threshold of 11/12
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identified 100% of women with major depression and 70.6% of women with minor 

depression.

5.4.2 THE MONTGOMERY-ASBERG DEPRESSION RATING SCALE (MADRS)

The Montgomery-Asberg Depression Rating Scale (MADRS) (Montgomery and 

Asberg, 1979) (Appendix 3) was selected as the single objective measure due to its 

sensitivity to change and the relatively small emphasis placed on somatic symptoms, 

which theoretically make it a useful scale for the postnatal period (Harris et al,

1989b). in addition, it has been found to perform better than other conventional 

depression rating scales, namely the Beck Depression Inventory and the Wakefield 

Inventory (Kearns et al, 1982). The MADRS is a ten-item scale with each item scoring 

a minimum of 0 and a maximum of six. Thresholds of 18/19 and 9/10 were used to 

categorise women at risk of major and major/minor depression respectively, A similar 

process has been used by other researchers, at slightly different thresholds (Snaith et 

al, 1986, Harris et al, 1989b).

5.4.3 THE SEVERITY OF PSYCHOSOCIAL STRESSORS SCALE

Psychosocial stressors were classified for each participant according to the DSM-III-R 

Severity of Psychosocial Stressors Scale (American Psychiatric Association, 1969).
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For analysis, codes were grouped to form two categories of stressors: none to 

moderate (low) and severe to catastrophic (high) (Figure 5.3).

Figure 5.3 Severity of Psychosocial Stressors Scale for adults (DSM-III Classification) 

Code Term Examples of stressors

4

5

None

Mild

Moderate

Severe

Extreme

Acute events

No acute events that may be 
relevant to the disorder

Broke up with boyfriend; 
started or graduated from 
school; child left home

Marriage; marital separation; 
loss of job; retirement; 
miscarriage

Enduring circumstances

No enduring circumstances that 
may be relevant to the disorder

Family arguments; job 
dissatisfaction; residence in high- 
crime neighbourhood

Marital discord; serious financial 
problems; trouble with boss; 
being a single parent

Divorce; birth of first child Unemployment; poverty

Death of spouse; serious 
physical illness diagnosed; 
victim of rape

Catastrophic Death of a child; suicide of 
spouse; devastating natural 
disaster

Inadequate
information

Serious chronic illness in self or 
child; ongoing physical or sexual 
abuse

Captivity as hosiage;. 
concetitratiOh' ca^p experience
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5.4.4 THE PERSONAL EXPERIENCES QUESTIONNAIRE

The Personal Experiences Questionnaire (Appendix 8) was designed by an Australian 

group for inquiry into sexual health in postmenopausal women (Dennerstein et al,

1997). It is a structured self-report questionnaire that consists of a range of questions 

regarding sexual function. Most of the answers are rated on a scale of one to five. 

Due to the small sample size, the answers were grouped into three categories where 

a rating of one/two meant "not much", three was "a moderate amount" and four/five 

was "very much". Although this questionnaire was not designed for the postnatal 

period, the questions are suitable for investigation into female sexuality at any time.

5.5 STUDY DESIGN

This study was a randomised placebo-controlled double-blind trial.

5.5.1 RANDOMISATION

Participants in the study were randomly allocated to receive a single dose of 

norethisterone enantate 200mg (1 ml) or a 1 ml normal saline placebo by intra­

muscular injection. Randomisation was done in blocks of four as described by
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Altman (1991) using a random number table so that the numbers in each group were 

approximately equal throughout the trial.

5.5.2 PROCEDURE

All data were collected prospectively and recorded on data collection forms 

(Appendix 5). The primary researcher (TAL) interviewed consenting women at 

enrolment, one week, six weeks and three months after delivery. The EPDS and 

MADRS were administered at each visit. The presence of headaches, backache, 

exhaustion, pain or other symptoms, as well as the mode of infant feeding, was 

noted. In addition, participants were asked to keep a daily diary regarding their 

bleeding after delivery. At the last interview, the women were asked when, if at all, 

their interest in sex had returned, and this was recorded as weeks' post-partum. 

Women who were clinically depressed at three months postpartum were referred to a 

psychiatrist for the appropriate treatment.

The presence of psychosocial stressors was recorded throughout the three-month 

period. Final assessment of stressors was made at the last visit and categorised 

according to DSM-lil-R criteria (American Psychiatric Association, 1989). Participants 

from randomisation numbers 91 to 173, excluding those who failed to return for 

follow-up at three months postpartum and those who were unable to read, were 

asked to complete the self-report Personal Experiences Questionnaire at three months 

postpartum (67 women).
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Blood and saliva specimens were taken at the six-week visit, centrifuged and stored at 

-7 0 °C  until completion of the data collection stage of the trial. Ten minutes prior to 

taking the saliva specimen, the women were asked to rinse their mouths with 30mls 

of water. Specimens were analysed for various hormone parameters.

5,5.3 CONTROL OF BLINDING

The participant and the interviewer were both blind to the allocation of treatment and 

placebo (double-blind). Preparation of the trial medication and the randomisation 

code was the responsibility of an author (GJH) not involved in the clinical assessment 

of the women. The syringes for injection were masked with tape, such that the 

contents could not be ascertained, and were administered intra-muscularly by 

another author (MDJ) or by a nursing sister not directly involved with the trial. 

Injections were warmed slightly in the palm of the hand before administration, and 

administered slowly (over two minutes), so as to prevent any guessing of their 

contents based on the different viscosities of the saline and test medication.

Various reports have shown that injectable progestogens cause increased bleeding 

when given postpartum (Murphy, 1979, Sap ire, 1991). Participants were instructed 

to consult a doctor not involved in the study if bleeding was considered a problem. 

This precaution ensured that the interviewer remained blind to any potential 

difference in bleeding patterns between the two groups.
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5.6 OUTCOME MEASURES

5.6.1 PRIMARY OUTCOME MEASURES

In general, a broad definition of postnatal depression was used that ignores the cause 

or the timing of onset of the depression. The primary outcome measures were 

depression scores as rated by the MADRS and the EPDS at six weeks and three 

months postpartum. These rating scales are not designed for the diagnosis of 

depression. However, for the purpose of this study, categorical variables were created 

by allocating thresholds to define major depression (MADRS>  18) and major/minor 

depression combined (MADRS >  9, EPDS> 11) (see instruments). Serum 

progesterone, 17{3-oestradici and testosterone levels were compared between 

depressed and not depressed women, controlling for mode of delivery.

5.6.2 SECONDARY OUTCOME MEASURES

Secondary outcome measures included mode of infant feeding, return of libido (as 

week when first interested in sexual activity) and vaginal bleeding. A subgroup of 67 

women completed the Personal Experiences Questionnaire, a more detailed inquiry 

into sexual activity.
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5.7 STATISTICAL METHODS

5.7.1 SAMPLE SiZE

One hundred and eighty women were recruited. The sample size was calculated 

using Altman's nomogram (Altman, 1991) for continuous variables (a = 0 .0 5 ,1- 

6=80% ). For this calculation, the MADRS score was considered the primary 

outcome measure. A clinically relevant difference between the treatment and placebo 

groups in the mean MADRS score was considered to be three. The standard 

deviation (SD) was calculated using MADRS scores of the first 50 women in the study 

at 6 weeks postpartum (SD = 7.81). _

5.7.2 DATA ANALYSIS

There were no post-randomisation exclusions. The randomisation code was broken 

only after the data were captured and checked. Women were analysed in the 

groups to which they were allocated (intention-to-treat), including eight women who 

had subsequently elected to use a progestogenic contraceptive agent. The MADRS 

and EPDS scores were analysed independently of each other as continuous and 

categorical variables. Continuous data were analysed by Student's t test or, when the 

subgroup for analysis was <  30, the U-test of Mann-Whitney. Categorical data was
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analysed using the %2 test with Fisher's exact test (two-tailed) where appropriate.

The significance of primary outcomes and secondary outcomes was assessed at 

p=0.05 . Relative risks (RR) and 95% confidence intervals (Cl) were calculated for 

outcomes using Statistical Analysis Systems (SAS) version 6.09.

Due to a chance discrepancy in the mode of delivery between the progestogen and 

placebo groups, results of the depression scales have been shown separately for 

mode of delivery . All analyses performed for depression scales, secondary outcomes 

and somatic complaints have been corrected for this discrepancy, for continuous 

variables, by performing an analysis of co-variance where mode of delivery is the co­

variant, and for categorical variables, by performing the Cochran-Mantel-Haenszel 

test. Serum hormone calculations are, however, not controlled for mode of delivery, 

as when only these women were considered (134 v/omen had blood samples taken), 

the groups were comparable with respect to this variable.

5.8 LABORATORY METHODS

Assays were performed by the South African Institute of Medical Research (SAIMR) 

on the serum specimens using chemiiuminescent immunoassays for progesterone,

17|3-oestradiol and testosterone (Chiron Diagnostics). Prior difficulties when assaying 

saliva specimens, including damage to SAIMR equipment, led to an understandable
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reluctance to process the saliva specimens from this trial. As a result, these 

specimens remain frozen at -70°C.

5.9 ETHICAL CONSIDERATIONS

Contraception in breast-feeding women generally becomes necessary from about six 

weeks postnatal, whereas in non-lactating women it becomes necessary almost 

immediately after delivery (Wang and Fraser, 1994). Whilst manufacturers of 

progestogen contraceptive agents caution against their use in the immediate postnatal 

period because of the possibility of breakthrough bleeding, the experience at our 

institution and others (Sapire, 1991, Guillebaud, 1994) is that post-delivery provides 

a gf jod opportunity to commence family planning and the option of progestogen 

contraception is used extensively. All women participating in the trial were using 

non-hormonal contraception in addition to the trial medication so that the 

contraceptive efficacy of the trial medication was not an issue. A written (Appendix 4) 

and verbal explanation was given of the fact that the injection might not be of any 

b-' r « i ; o  the woman and that side effects might be experienced. Ethics approval for 

the trial was obtained from the University of the Witwatersrand Committee for 

Research on Human Subjects.
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CHAPTER SIX RESULTS

6.1 RECRUITMENT AND FOLLOW-UP

Ninety women were enrolled to each group. There were no significant differences in 

the timing of the follow-up visits. The first visit was held at a mean of 9.9 days 

postpartum (n = 168), the second visit at a mean of 7.0 weeks postpartum (n = 163) 

and the third follow-up visit at a mean of 12.5 weeks postpartum (n =  168). Women 

who missed their follow-up appointments were contacted by telephone, where 

possible. If a woman was unable to come to the hospital for her visit, for example, if 

she could not get off work, the interview was held telephonically. When it was not 

possible to contact a woman by telephone, the interviewer (TAL) visited her at home 

(Table 6.1).

Three month follow-up was 93.3% overall, with 96.7% and 90% follow-up in the 

progestogen group and placebo group, respectively. An imbalance in the follow-up 

between the two groups (86 in the progestogen group and 77 in the placebo group) 

was present at six weeks (p=0.03, Fisher's Exact test). When controlled for mode of 

delivery, follow-up at six weeks was poorer in the group that delivered vaginaily 

(89.0% in vaginal group Vs 94.1 %in Caesarean group). Women who missed the six
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week visit were more likely to be employed (78.6% Vs 47.1 %, p =0.028) and less 

likely to have undergone tubal ligation after delivery (28.6% Vs 70%, p -0 .0028). 

There were no other differences in baseline characteristics between the women who 

attended the six-week visit and those who missed the visit.

Tai .'6.1. Follow-up of women in the progestogen (n = 90) and placebo (n = 90) 
groups.

Group Interview held interview P (Chi- P (interview
__________________________________ missed square) held Vs

missed)1
Hospital Telephone Home

Baseline
Progestogen 90 0 0 0
Placebo 90 0 0 0
One week 0.592 0.390
Progestogen 63 16 7 4
Placebo 63 12 7 8
Six weeks 0.110 0.0302
Progestogen 65 14 7 4
Placebo 56 15 6 13
Three months 0.092 0.065
Progestogen 67 10 10 3
Placebo 56 15 10 9
Total (%) 551(76.5) 82 (11.4) 47 (6.5) 40 (5.6)

1 Corrected for mode of delivery using the Cochran-Mantel-Haenzel Test
2 P C 0.05 is considered a statistically significant difference

Significant differences were present between those who missed and those who 

attended the six-week visit with regard to categorical variables for major/minor 

depression (MADRS>9, EPDS>11) at baseline, although not for major depression
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(MADRS> 18) alone and not for continuous variables (Appendix 7). A higher 

proportion of those who missed the six-week visit was depressed at the baseline visit. 

The mean EPOS score at three months was significantly higher in the group that 

missed the six-week visit but who subsequently returned at three months (six 

women), than the group that attended the six-week visit. This suggests that the 

imbalance in follow-up at six weeks could influence the results presented in the 

direction of decreasing their significance.

6.2 BLINDING

Blinding was compromised in only one woman who complained of excessive 

bleeding at the three-month interview, leading the interviewer (TAL) to suspect that 

she may belong to the progestogen group. Although this was confirmed when the 

randomisation code was broken, it is unlike'y to introduce bias :nto the assessment of 

depression, as the hypothesis was bi-directional. The woman scored high on both 

depression scales at six weeks and three months.
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6.3 CHARACTERISTICS OF THE SAMPLE

Overall, characteristics of the groups were comparable except for a chance 

discrepancy in mode of delivery (Table 6.2). Twenty-four women in the progestogen 

group and 10 women in the placebo group underwent Caesarean section for delivery 

of their baby (p=0.013, Fisher's Exact test). Consequently, results of primary 

outcomes have been shown separately for mode of delivery \*ne Chapter 5.7, 

statistical methods).

The study protocol was violated in five of the ninety women given norethisterone 

enantate by injection and three of the ninety women given normal saline placebo, 

who received an additional progestogen contraceptive during, the three month study 

period. O f the five women in the progestogen group, two received depot 

medroxyprogesterone acetate (Depo-Provera®, Pharmacia & Upjohn) for 

contraception at delivery (after enrolment and randomisation) by junior nursing staff 

in the postnatal ward and three received Depo-Provera® at six weeks at a family 

planning clinic. Of the three women in the placebo group, one woman received 

Depo-Provera® at delivery, one woman received depot norethisterone enantate (Nur- 

Isterate®, Schering) at six weeks and one woman received oral levonorgestrel 

(Microval®, Akromed) at seven weeks. All the women who received Depo-Provera®
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after delivery, that is, two women in the progestogen group and one woman in the 

placebo group, had high depression scores at the six-week interview on the EPDS,

6.4 PRIMARY OUTCOME MEASURES

6,4.1 DEPRESSION

In comparison to the placebo group, those women receiving the progestogen 

injection were at a significantly greater risk of depression at six weeks postpartum 

according to mean depression scores on objective (MADRS) (p = 0.0111, analysis of 

co-variance) and subjective (EPDS) (p = 0.0022, analysis of co-variance) measures 

f Table 6.3). The relative risk (RR) of scoring greater than nine on the MADRS and 

greater than 11 on the EPDS for women in the progestogen group at the six week 

interview was 2.58 (95% Cl 1.28-5.18) and 3.02 (95% Cl 1.52-6.00) respectively. 

There was no significant difference in the number of women scoring greater than 18 

on the MADRS at any time (major depression). This may be due to the small sample 

sizes concerned. No significant difference in depressive symptomatology was evident 

at three months on either of the scales.
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Table 6.2 Baseline characteristics of the progestogen and placebo groups expressed 

as mean fSDl or total (%).

Progestogen
n

Placebo
n

P

Age 90 32.6 [5.9] 90 32.3 [5.0] 0.684
Parity 90 4.1 [1.5] 90 3.8 [1.2] 0.247
Married/co-habitation 90 69 (76.7) 90 73 (90.1) 0.589
Employed 86 41 (47.7) 86 44 (51.2) 0.760
Leave for employed women (wks) 41 12.8 [7.8] 44 11.3 [9.2] 0.412
Household income <  R2000/mth 89 54 (60.7) 89 61 (68.5) 0.347
Contraception 88 87 0.268
- sterilisation 62 (70.5) 54 (62.1)
- non-hormonal 21 (23.9) 30 (34.5)
-other progestogens (protocol violations) 5 (5.7) 3 (3.4)

Caesarean section 90 24 (26.7) 90 10(11.1) 0.013*
Hours in labour 86 7.3 [6.7] 88 7.4 [6.4] 0.906
"Coped" with delivery 89 16 (18.0) 88 12 (13.6) 0.537
Hospital stay > 5  days (mother) 90 23 (25.6) ro 17(18.9) 0.370
Hospital stay >  5 days (baby) 90 ,%(20.0) 90 20 (22.2) 0.855
Companion present at delivery 90 27 (30.0) 89 18(20.2) 0.168
Complications 90 27 (30.0) 90 24 (26.7) 0.741
Birth weight of baby 88 2947.7 90 3081.3 0.134

[571.7] [611.0]
Felt depressed during pregnancy 90 9(10) 89 7 (7.8) 0.794
Previous postnatal depression 86 8 (9.3) 89 4 (4.5) 0.460
History of other depressive disorder 89 11 (12.4) 89 10(11.2) 0.460
Family psychiatric history 90 5 (5.6) 90 6 (6.7) 1.000
Previous "maternity blues" 86 10 (11.1) 89 5 (5.6) 0.280
Previous irregular periods 88 14(15.6) 88 22 (24.4) 0.171
History of premenstrual syndrome 90 7 (7.8) 90 10(11.1) 0.611
EPDS score at enrolment 89 13.3 [5.8] 90 12.6 [5.4] 0.381
MADRS score at enrolment 89 6.2 [6.6] 89 6.4 [7.3] 0.872
Psychosocial stressors -  high 82 19 (23.2) 82 17 (20.7) 0.851

*p < 0 .0 5  is considered a significant difference between the two groups, p-values 
were calculated using Student's t-test for continuous variables, and the /  -test or 
Fisher's Exact test for categorical variables.
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Chapter 6: Results

6.4.2 HORMONE PARAMETERS

O f the 134 participants who had blood taken at the 6-week interview, 73 had 

received the progestogen contraceptive agent after delivery and 61 had received the 

placebo. All serum hormone concentrations were within normal physiological 

ranges. Table 6.4 shows the mean serum hormone values, standard deviations [SD] 

and p-values for each group overall and controlled for mode of infant feeding.

17B-QESTRADIOL

Mean serum 17p-oestradiol levels were significantly lower in the progestogen group 

compared to the placebo group (101.83 [98.42] pmol/L Vs 182.91 [138.63] pmol/L, 

p = 0.0002, Student's t-test). As would be expected, serum 1 zp-oestradiol was 

significantly higher in formula-feeding women than breast-feeding women (232.41 

[176.59] pmol/L Vs 112.87 [95.15] pmol/L, p = 0.0016, U test of Mann-Whitney).

PROGESTERONE

Mean serum progesterone levels were not significantly different between the 

progestogen and placebo groups as a whole (0.64 [0.65] nmol/L Vs 1.76 [5.24] 

nmol/L, p = 0.1028, Student's t-test). However, amongst formula-feeding women, 

mean serum progesterone was significantly lower in the progestogen group
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compared to the placebo group (0.83 [0.65] nmol/L Vs 7.07 [12.11] nmol/L, 

p = 0.0394, U test of Mann-Whitney).

TESTOSTERONE

There were no significant differences in mean serum testosterone levels between the 

progestogen and placebo groups overall, or when controlled for mode of infant 

feeding.

17B-OESTRADIOl;PROGESTERONE RATIO

The ratio of 17p-oestradiol to progesterone was significantly lower in the 

progestogen group compared with the placebo group (2440.9 Vs 3660.5, 

p =0.0245, Student's t-test), the main difference occurring amongst breast-feeding 

participants (2078.2 Vs 3639.7, p = 0.0030, Student's t-test).
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Chapter 6: Results

6.5 SECONDARY OUTCOME MEASURES

The number of days of vaginal bleeding during the three month study period was 

significantly greater in the progestogen group when compared to the placebo group 

(25.5 versus 14.0, p = 0.0001, Fisher's Exact test), as was the number of women who 

considered the bleeding troublesome (27 versus 8, p=0.00"l, Fisher's Exact test) (Table 

6.5), There was no correlation between number of bleeding days and depression score 

on either scale. No significant difference'; between the placebo and progestogen groups 

were found in respect of mode of infant feeding and libido (week when first interested in • 

sexual activity). The most common reason given in both groups for stopping breast­

feeding was "not enough milk".
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Table 6,5. Secondary outcome measures in the progestogen and placebo group
expressed as mean [SEivil and total (%).

Progestogen
n

Placebo
n

P

Libido 0.604'-'
<  8 weeks postpartum 77 16(20.8) 72 19 (26.4)

- 8-12 weeks postpartum 77 10(13.0) 72 11 (15.3)
- none 77 51 (66.2) 72 42 (58.3)

Breast-feeding (exclusive or partial)
- on day 1 90 85 (94.4) 90 84 (93.3) 1 .OOOco
-  at 6 v, eeks postpartum 66 63(73.3) 80 64 (80.0) 0.361%
- at 12 weeks postpartum 87 59 (67.8) 81 61 (74.4) 0.398=»
- "not enough milk" 87 24 (26.7) 81 14 (17.2) 0.374oo

Vaginal bleeding (days)
-  after delivery 85 25.1 [2.0] 79 13.8 [2.8] 0.0011/
- at 6 weeks 85 26.3 [1.51 79 17.0 [2.0] 0.0003/
- at 12 weeks 85 34.9 [2.1] 79 21.0 [2.9] 0.0001 /
Considered bleeding troubling 85 27(31.8) 80 8 (10.0) 0.001 oo
*p < 0 .0 5  is considered a significant difference between the two groups 
*%2 -test, co Fisher's Exact test, /  Student's t-test
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6.6 SOMATIC COMPLAINTS

Somatic complaints including headaches, backache and pain occurred with similar 

frequency in both groups. However, significantly more women in the progestogen 

group reported being exhausted at one week (p=0.035, Cochran-Mantei-Haenszel 

tesV) and three months (p = 0.038, Cochran-Mantei-Haenszel test) than in the placebo 

group (Table 6.6).

Table 6.6. Comparison of somatic complaints at one week, six weeks and three 
months postpartum.

Headaches Backache Exhaustion Pain' Other2
n P n P n P n P n P

One-week
Progestogen 19 0.063 20 0.486 19 0.035* 26 0.496 11 1.000
Placebo 30 24 8 21 11
Six weeks
Progestogen 27 0.866 21 1.000 13 1.000 5 0.266 8 0.784
Placebo 23 20 11 9 6
Three months
Progestogen 27 0.225 20 0.569 16 0.038* 4 0.524 10 0.165
Placebo 18 15 6 6 4

*p < 0 .0 5  is considered a statistically significant difference. P-values were corrected for 
mode of delivery by using the Cochran-Mantei-Haenszel test.

' Including abdominal pain and pain from abdominal or vaginal sutures.
2 Including dizziness, constipation, nausea, etc

66



Chapter 6: Results

6.7 THE PERSONAL EXPERIENCES QUESTIONNAIRE

Thirty-seven women in the progestogen group and 30 in the placebo group received 

this questionnaire at three months postpartum. There were no significant differences 

with respect to baseline characteristics between the two groups. However, in keeping 

with the main findings of the trial, significantly more women in the progestogen 

group were depressed at six weeks postpartum, compared with the placebo group. In 

addition, women in t K  progestogen group had significantly more bleeding days than 

the placebo group.

Due to the sensitive nature of the questions, response rate per question varied. The 

maximum response rate, to a question relating to sexual frequency in the past two 

weeks, was 65.7% (44/67). The least answered questions related to the relationship 

of women with their partners. There were no significant differences between the 

progestogen and placebo groups with respect of sexual interest or functioning, 

including specific questions on painful intercourse and lubrication. Likewise, there 

was no association between sexual functioning and mode of infant feeding. As would 

be expected, depression was significantly associated with sexual function, with 

depressed women (MADRS > 9  or EPDS >11) more frequently reporting no sexual 

interest by three months postpartum (p=0.033, %2 test), dissatisfaction with their 

partners as friends (p = 0.001, %2 test), less arousal during sex (p = 0.031, %2 test), pain 

on intercourse (p = 0.005, %2 test) and a fear of sexually related infections (p = 0.021, 

X 2 test). Women who underwent Caesarean section for delivery of their baby were'
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less likely to enjoy sex at three months postpartum (p=0.018, %2 test). Sterilisation 

had no effect on libido in this sample.

6.8 OTHER FINDINGS

6.8.1 HORMONES VERSUS DEPRESSION

There was no significant difference in the mean serum progesterone, 17p-oestradiol, 

testosterone or 17p-oestradiol:progesterone ratio between the depressed and not 

depressed women at six weeks postpartum on either depression scale (see Table 6.7) 

(whether they were breast-feeding or formula-feeding) overall or for either 

randomisation group. Findings within the group of depressed women reflected the 

overall differences between the progestogen and placebo groups. When the placebo 

group was analysed separately, women who were depressed according to the 

MADRS at the six-week interview had a significantly higher serum 17p-oestradiol 

level (233.04 pmol/L Vs 168.48 pmol/L, p = 0.0467, U test of Mann-Whitney) than 

well women. Hormone parameters at six weeks were not associated with depression 

scores at any of the other visits, and Pearson's correlation coefficients were 

consistently not significant.
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Chapter 6: Results

6.8.2 MODE OF INFANT FEEDING VERSUS DEPRESSION

Overall, the mode of infant feeding was not associated with depression on either 

depression scale. However, in the placebo group, breast-feeding women were 

significantly less prone to depression at six weeks postpartum as rated by the EPDS 

(p = 0.007, Fisher's Exact test, RR=0.215, 95%CI 0.070 -  0.660) and the MADRS 

(p = 0.018, RR=0.093, 95% Cl 0.013 -0 .667) compared to those formula-feeding 

their babies. These results were slightly enhanced in the women exclusively breast­

feeding. By contrast, in the progestogen group, there was no association between 

the mode of infant feeding and depression at six weeks postpartum.

6.8.3 OTHER ASSOCIATIONS 

PSYCHOSOCIAL STRESSORS

Women with severe psychosocial stressors (p< 0.001) were at a greater risk of 

depression in both groups at baseline, one week, six weeks and three months.

70



Chapter 6: Results

PREVIOUS DEPRESSION

A history of depression (including postnatal depression) was, likewise, associated 

with higher mean depression scores at one week, six weeks and three months 

postpartum. Table 6.8 shows the relationship between previous depression and 

postnatal depression as a categorical variable in the study sample. Women who 

delivered vaginally were more likely to experience a recurrent episode of depression 

than women undergoing Caesarean section for delivery.

DEPRESSION SCORES AT ONE WEEK POSTPARTUM

O f all the women with an EPDS> 11 at the one-week interview, 55.3% (42/76) were 

depressed at the six-week interview. In addition, 75% (42/56) of women who were 

depressed at six weeks (EPDS> 11) had high depression scores at the one-week 

interview. This association is significant (p = 0.0039 using McNemar's test of 

symmetry).
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Table 6.8. The relationship between psychiatric history and postnatal depression.

Psychiatric history
Positive Negative P RR 95%CI

Six weeks n depressed n depressed

a) E P D S > n 32 15 (47%) 130 44 (34%) 0.141 1.84 0.82-4.14
b) M ADRS>9 32 16 (50%) 130 37 #8% ) 0.017* 2.58 1.18-5.63
c) MADRS> 18 32 6(19% ) 130 10(8% ) ‘ 0.066 2.65 0.94-7.52
Three months
a) EPDS> 11 31 17 (55%) 137 35 (26%) 0.002* 3.57 1.62-7.87
b) M ADRS>9 31 17(55% ) 137 14(10% ) 0.000* 4.40 2.00-9.71
c) M ADRS>18 31 5 (16%) 137 10 (7%) 0.129 2.35 0.78-7.10

*P < 0 ,0 5  is considered a statistically significant difference, p-values were calculated 
using the Cochran-Mantel-Haenszel test.
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Chapter 7: Discussion

CHAPTER SEVEN DISCUSSION

O'Brien and Pitt (1994) note that obstetricians virtually never prescribe 

antidepressants and, as postnatal depression usually starts three weeks or more after 

delivery, they are usually not involved in the management thereof. They deduce that 

antidepressant treatment is far more likely than hormonal therapy. However, what 

they fail to consider is that a large proportion of postnatal women is already 

receiving "hormonal therapy" by means of hormonal contraception. The majority of 

hormonal contraception used postpartum contain progestogens only. Progestogens 

have psychoactive properties and the potential to modulate mood. This randomised 

placebo controlled trial of a contraceptive agent was made possible because 

contraceptive efficacy was not an outcome measure and participants were using 

other (non-hormonal) methods of contraception.

7.1 MAIN FINDINGS

7.1.1 FOLLOW-UP

The chance discrepancy in mode of delivery (a greater number of Caesarean sections 

had been performed in the progestogen group) and the discrepancy in the six-week
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follow-up between the two groups could not be anticipated. The women that 

underwent Caesarean section for delivery were more compliant at the six-week visit 

than those who had a vaginal delivery, suggesting that there was an association 

between follow-up and mode of delivery. By correcting the results for mode of 

delivery as we have done, we may also have partly corrected for the difference in 

follow-up. In addition, as more women in the treatment group underwent Caesarean 

section than the placebo group, the depressive effect of the norethisterone enantate 

may be underestimated. Caesarean section was associated with less depression in this 

trial (Boyce and Todd (1992) found women who underwent emergency Caesarean 

section to have higher depression scores). Thirdly, the discrepancy in loss to follow- 

up at six weeks (4 versus 13) is too small to account for the difference in rates of 

depression (35 versus 18 for M AD R S>9, treatment versus placebo). Therefore, 

despite the imbalance in follow-up between the two groups, the evidence presented 

in favour of a progestogen-associated increase in depressive symptoms is convincing.

7.1.2 NORETHISTERONE ENANTATE AND POSTNATAL DEPRESSION

Our findings suggest that women receiving injectable progestagens after delivery 

have a two to three time's greater risk of depression in the postnatal period. That this 

effect had subsided by three months postpartum in this study is probably related to 

the fact that only a single dose of norethisterone enantate (200mg) was administered. 

Had the women received another dose, as they would have for contraceptive 

purposes, it is possible that depressive symptoms may have persisted.
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7.1.3 NORETHISTERONE ENANTATE A N D  HORMONE PARAMETERS

In the postnatal period, lactation, depending on the frequency and duration of breast­

feeding, has a profound depressant effect on circulating oestrogen and progesterone 

levels (Howieet al, 1982), Synthetic progestagens in contraceptive dosages also 

suppress ovarian hormone secretion by inhibiting pituitary secretion of follicle 

stimulating hormone and leutinising hormone. There is surprisingly little information 

available on serum hormone levels following postnatal administration of long-acting 

progestogen contraceptive agents. Holland et al (1996), in a study on immediate 

postpartum insertion of long-acting levonorgestrel implants in 14 women formula- 

feeding their infants reported mean serum 17(3-oestradiol levels to be 83.6 pmol/L 

and mean serum progesterone levels to be 0.95 nmol/L at eight weeks postpartum.

To our knowledge, the present study is the only randomised controlled trial 

comparing serum hormone profiles between women receiving immediate postpartum 

long-acting progestogen contraception and those receiving placebo. Overall, serum 

1 /p-oestradiol was significantly lower in the progestogen group compared with the 

placebo group, with the lowest 17p-oestradioi concentration occurring in breast­

feeding women receiving the progestogen. Mean serum 17p-oestradiol levels in the 

group of women comparable to those in the study of Molland et al (that is, those 

formula-feeding women receiving the progestogen) were twice that found in the their 

study, although sample sizes are small. Serum progesterone concentrations in the 

present study were also lower in the progestogen group compared to the placebo .
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group but reached statistical significance only in formula-feeding women. As in other 

studies on postnatal depression, hormone parameters failed to correlate with 

depression scores.

7.1.4 MODE OF INFANT FEEDING, HORMONE PARAMETERS AND POSTNATAL 

DEPRESSION

In many studies on hormones and postnatal depression the use and/or type 

(oestrogen and progestogen combined or progestogen only) of hormonal 

contraception is not mentioned, despite their mood-altering potential. Alder and Cox 

(1983), in a cohort study, found that women who breast-fed their infants for at least 

12 weeks or who used hormonal contraceptive agents had a higher incidence of 

depression than those who did not do so. On the other hand, Harris et al (1989a), in 

their cohort study, found that breast-feeding women using hormonal contraceptive 

agents were less prone to depression at six to eight weeks after delivery than those 

not using hormonal contraceptive agents. W e found a negative association between 

breast-feeding (exclusive and partial) and depression at six weeks in the placebo 

group only. However, none of the above (contradictory) associations imply causality 

as the breast-feeding and formula-feeding groups were not allocated at random, and 

are likely to differ in many respects.

Depression in the placebo group in our trial was associated with higher levels of 

serum 17|3-oestradiol. This is in keeping with the positive association between

76



Chapter 7: Discussion

depression and formula-feeding in this group, as formula-feeding women are likely to 

have higher 17p-oestradiol levels due to earlier resumption of ovarian activity (Howie 

et al, 1982). It is possible that the depression resulted in an inability to breast-feed 

rather than the other way around as we know that depressed women may experience 

more problems with breast-feeding (Tamminen, 1989) and may therefore be less 

likely to continue breast-feeding.

7.1. 5 CONTRACEPTION, SEXUALITY A N D  POSTNATAL DEPRESSION

Progestogens have been associated with improved sexual functioning compared to a 

placebo in postmenopausal women (Dennerstein et al, 1980). However, in this trial, 

norethisterone enantate had no effect on sexuality in the first three months 

postpartum. As would be expected, depressed women in both the progestogen and 

placebo groups experienced lower sexual interest and activity.

7.2 OTHER FINDINGS

7.2.1 STRESS AND PREVIOUS DEPRESSION

Psychosocial stressors, associated with an increased risk of depression (Brown et al, 

1987), are common in South Africa, with high unemployment rates, high crime .
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rates, poverty, divorce and many single parent families. S^ss and t "'istory of an 

affective disorder are commonly associated with postnatL. depression and our 

findings support this association.

7.2.2 VAGINAL BLEEDING

Prolonged vaginal bleeding when using depot medroxyprogesterone acetate 

compared to controls has been described previously (Murphy, 1979) and a 

comparison between postnatal bleeding has been done between 

medroxyprogesterone arr 'ate and norethisterone enantate depot preparations (Sapire, 

1991). However, to our knowledge, bleeding side effects of depot norethisterone 

enantate has not been compared to placebo. This trial showed vaginal bleeding to 

occur for a significantly longer duration in the women receiving norethisterone 

enantate than placebo. As would be expected, a greater number of women in the 

former group perceived the bleeding to be troublesome.

7.2.3 SOMATIC COMPLAINTS

In contrast to the view that injectable progestogen contraceptive agents are frequently 

associated with headaches (Sapire, 1990, Guillebaud, 1994), this side effect was no 

more common in the progestogen group than in the placebo group in this trial. 

Exhaustion, however, has not been reported previously and occurred with
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significantly greater frequency in the .‘gestogen group than the placebo group. 

This finding may be due directly to progestogen, which are known to have sedative 

properties (see Chapter Two). Alternatively, the symptom may be associated with 

depression or, possibly, anaemia due to the prolonged vaginal bleeding in the 

progestogen group.

7.3 LIMITATIONS OF THE STUDY

For the purpose of this trial, a broad definition of postnatal depression was used, 

which ignored the timing of onset of the depression and the possibility of the 

depression being associated with another disorder e.g. thyroid disease. The reason 

for this was so as not to exclude from the trial the women who suffered from a 

lability of mood within 48 hours of delivery. However, this means that some cases 

of pre-existing depression may have been included. As this was a randomised trial, 

this inclusion would not alter the conclusions of the study.

This trial addresses the role of a potential risk factor in postnatal depression, rather 

than the aetiology of the disorder. Dalton (1996) has suggested that only naturally 

occurring progesterone has mood elevating properties and that the synthetic 

progestogens as found in contraceptives, by suppressing natural progesterone, 

possibly cause depression. For this reason, the results of this trial, whilst probably 

generalisable to other progestogen contraceptive agents, are not generalisable to

79



Chapter 7: Discussion

progesterone. Progesterone supplementation needs to be evaluated in a separate

trial.

7.4 SUMMARY AND RECOMMENDATIONS

7.4.1 FINDINGS NOT TO OUR KNOWLEDGE PREVIOUSLY REPORTED

1. Depot norethisterone enantate (200mg), when given within 48 hours of 

childbirth significantly increased depressive symptoms at six weeks postpartum, 

on subjective and objective depression scales. The risk of depression at six 

weeks postpartum was increased by approximately three-fold.

2. Depot norethisterone enantate given within 48 hours of delivery causes 

suppression of endogenous 17p-oestradiol secretion at six weeks postpartum 

below levels induced by lactation.

3. Mean serum progesterone was lower in the progestogen group compared to the 

placebo group but this reached statistical significance only in the formula-feeding 

women.

4. There was no significant difference in mean serum testosterone concentrations at 

six weeks postpartum between women in the progestogen and placebo groups.

5. Postnatal administration of norethisterone enantate was associated with 

significantly greater fatigue at one week and three months postpartum, 

irrespective of mode of delivery.
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6. Norethisterone enantate was not associated with a change in s .ual interest in 

the first three months postpartum when compared with placebo.

7. In the placebo group, formula feeding was positively associated with depression 

at six weeks postpartum.

8. The Edinburgh Postnatal Depression Scale, which has not been validated on an 

African community previously, was found to be a valid screening instrument in 

our urban South African community at a threshold of 11/12.

7.4.2 CONFIRMATION OF PREVIOUS FINDINGS

1. Postnatal depression was significantly more common in women with severe 

psychosocial stressors.

2. A previous history of depression was associated with a greater risk of postnatal 

depression.

3. There was no significant difference in the serum progesterone, 17p-oestradiol, or 

17p-oestradiol:progesterone ratio between the depressed (EPDS and MADRS>9) 

and not depressed women at six weeks postpartum.
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7.4.3 IMPLICATIONS FOR PRACTICE

Long-acting progestogen contraceptive agents appeal to many groups of women in all 

walks of life. More than 10 million women worldwide use this form of contraceptive 

agent (Guillebaud, 1994). Depot progestogen contraceptives constitute an important 

contraceptive option in the postnatal period due to their negligible effect on lactation. 

Most contraceptive methods have side effects that need to be weighed against the 

advantage of avoiding unwanted pregnancy. The potential for mood disturbance is a 

feature common to hormonal methods of contraception in general. Our findings 

suggest that, as at other times, caution needs to be exercised when using these agents 

in the postnatal period or in women with a history of depression. The benefits of 

these methods may be optimised by careful counselling of clients, inquiry about 

specific risk factors, such as previous depression, and monitoring for individual 

adverse responses so that appropriate changes may be made. Furthermore, when a 

woman is diagnosed as being depressed in the postnatal period, a more holistic 

approach to her mental health is needed, with collaboration between 

obstetrician/midwife and psychiatrist. Most importantly, women with postnatal 

depression who are receiving progestogenic contraception should be counselled 

about using alternative forms of contraception. The increase in depression in our 

study was reversed by three months postpartum (one month after the next dose of 

norethisterone enantate would have been due).
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7.4.4 RECOMMENDATIONS FOR FURTHER RESEARCH

As this is the first reported randomised trial of postnatal norethisterone enantate, 

further research into the effects of progestogen contraceptives on postnatal mood 

needs to be performed to confirm the findings of this trial. Controlled trials of 

progesterone and oestrogen are also needed to confirm or refute Dalton's (1985, 

1959, 1996) and Gregoire et al's (1996) findings, respectively. Due to an expected 

large placebo effect, trials should be adequately randomised, double blind and 

placebo-controlled. Ideally, recruitment should be performed prior to delivery and 

follow-up extended to six months after delivery. A stricter definition of postnatal 

depression may improve overall results. Researchers studying the safety of 

postpartum depot progestogen contraception, with particular reference to the newer 

agents like Norplant® (Molland et al, 1996, Phemister et al, 1995), should include 

assessment of mood in their studies.

7.5 CONCLUSIONS

Depot norethisterone enantate given within 48 hours of delivery is associated with an 

increased risk of developing postnatal depression and causes suppression of 

endogenous 17p-oestradiol secretion at six weeks postpartum below levels induced by 

lactation. Norethisterone enantate should be used with caution in the postnatal period 

and in women with a history of depression. In addition, all progestogen contraceptive
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agents should be considered to have potentially depressant effects postnatally until 

evidence is provided to the contrary. Whilst the mechanism of this norethisterone- 

associated depression may be a result of a progesterone or oestrogen deficiency (only 

reduced oestrogen levels were demonstrated in this study), there is no sound evidence 

at this time to support the use of progesterone or oestrogen in the prevention of 

postnatal depression.
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APPENDIX 1

THE EDINBURGH POSTNATAL DEPRESSION SCALE 
(including scores)

As you have recently had a baby, we would like to know how you are feeling 
now. Please underline the answer which comes closest to how you have felt in 
the past 7 days, not just how you feel today.
Here is an example already completed:
I have felt happy:

Yes, most of the time 
Yes, some of the time 
No, not very often 
No, not at all

Please complete the other questions in the same way.

IN THE PAST SEVEN DAYS:
1.1 have been able to laugh and see the funny side of things

As much as I always could 0
Not quite so much now 1
Definitely not so much now 2
Not at all 3

2 . 1 have looked forward with enjoyment to things
As much as I ever did 0
Rather less than I used to 7
Definitely less than I used to 2
Hardly at all 3

3. I have blamed myself unnecessarily when things went wrong
Yes, most of the time 3
Yes, some of the time 2
Not very often 7
No, never 0

4 . 1 have felt worried or anxious for no very good reason
No, not at all 0
Hardly ever 7
Yes, sometimes 2
Yes, very often 3

5. I have felt scared or panicky for no very good reason
Yes, quite a lot 3
Yes, sometimes 2
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No, not much 1
No, not at all 0

6. Things have been getting on top of me
Yes, most of the time I haven't been able to cope at all 3
Yes, sometimes I haven't been coping as well as usual 2
No, most of the time I have coped quite well 7
No, I have been coping as well as ever 0

7 . 1 have been so unhappy that I have had difficulty sleeping
Yes, most of the time 3
Yes, sometimes 2
Not very often 7
No, not at all 0

8. I have felt sad and miserable
Yes, most of the time 3
Yes, quite often 2
Not very often • 7
No, not at all 0

9. I have been so unhappy that I have been crying
Yes, most of the time 3
Yes, quite often 2
Only occasionally 7
No, never 0

10. The thought of harming myself has occurred to me
Yes, quite often 3
Sometimes 2
Hardly ever 7
Never 0

(Cox, JL, Holden, JM & Sagovsky, R. (1987) Detection of postnatal depression: 
development of the 10-item Edinburgh Postnatal Depression Scale. British 
Journal of Psychiatry, 150, 782-6.)
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APPENDIX 2 

EDINBURGH POSTNATAL DEPRESSION SCALE (Modified)

As you have recently had a baby, we would like to know how you are feeling. I 
am going to read some statements to you and give you a choice of four 
responses.
For example, I have felt happy:

Yes, all the time 
Yes, most of the time 
No, not very much 
No, not at all

Please choose an answer that comes closest to how you have felt IN THE PAST 
SEVEN DAYS, not just how you feel today.

IN THE PAST SEVEN DAYS:
1.1 have been able to laugh and see the funny side of things

As much as I always could 
Not quite so much now 
Definitely not so much now 
Not at all

2 . 1 have looked forward with enjoyment to things
As much as I ever did 
A little less than I used to 
Much less than I used to 
Hardly at all

3 . 1 have blamed myself unnecessarily when things went wrong
Yes, most of the time 
Yes, some of the time 
Not very much 
No, never

4 . 1 have been worried for no good reason
No, not at all 
Hardly ever 
Yes, sometimes 
Yes, very much

5 . 1 have felt scared or panicky for no very good reason
Yes, quite a lot 
Yes, sometimes 
No, not much
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No, not at all

6. Things have been getting on top of me
Yes, most of the time I haven't been managing at all 
Yes, sometimes I haven't been managing as well as usual 
No, most of the time I have managed quite well 
No, I have been managing as well as ever

7 . 1 have been so unhappy that I have had difficulty sleeping (not because of the 
baby)

Yes, most of the time 
Yes, sometimes 
Not very much 
No, not at all

8 . 1 have felt sad and miserable
Yes, most of the time 
Yes, quite a lot 
Not very much 
No, not at all

9 . 1 have been so unhappy that I have been cry>ng
Yes, most of the time 
Yes, quite a lot 
Only sometimes 
No, never

10. The thought of harming myself has occurred to me 
Yes, quite a lot 
Sometimes 
Hardly ever 
Never

GUIDELINES FOR USE__________________________________________________
» The verbal EPDS should be read to the woman in the privacy of a consulting 

room.
e it may be read by health care workers not specifically trained in psychiatry.
» If the woman's English is poor, the appropriate language translator should 

translate the questionnaire.
e Responses are scored in the same way as the original EPDS i.e. 0,1,2 and 3 

according to increased severity of the symptom.
•  if a woman scores 12 or more, she should be referred to a doctor for further 

psychiatric evaluation.________________________________________________
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APPENDIX 3

THE MONTGOMERY-ASBERG DEPRESSION RATING SCALE (MADRS).

The rating should be based on a clinical interview moving from broadly phrased 
questions about symptoms, to more detailed ones, which allow precise rating of severity. 
The rater must decide whether the rating lies on the defined scale steps (0, 2 ,4 , 6) or 
between them (1, 3, 5).

1. APPARENT SADNESS
Representing despondency, gloom and despair, (more than just ordinary transient low 
spirits) reflected in speech, facial expression, and posture. Rate by depth and inability to 
brighten up.
0 No sadness
1
2 Looks dispirited but does brighten up without difficulty.
3
4 Appears sad and unhappy most of the time.
5
6 Looks miserable all the time. Extremely despondent.

2. REPORTED SADNESS
Representing reports of depressed mood, regardless of whether it is reflected in 
appearance or not. Includes low spirits, despondency or the feeling of being beyond help 
and without hope. Rate according to intensity, duration and the extent to which the 
mood is reported to be influenced by events.
0 Occasional sadness in keeping with circumstances.
1
2 Sad or low but brightens up without difficulty.
3
4 Pervasive feelings of sadness or gloominess. The mood is still influenced by

external circumstances.
5
6 Continuous or unvarying sadness, misery or despondency.
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3. INNER TENSION
Representing feelings of ill-defined discomfort, edginess, inner turmoil, mental tension 
mounting to either panic, dread or anguish. Rate according to intensity, frequency, 
duration and the extent of reassurance called for.
0 Placid. Only fleeting inner tension.
1
2 Occasional feelings of edginess and ill-defined discomfort.
3
4 Continuous feelings of inner tension or intermittent panic which the patient can

only master with some difficulty.
5
6 Unrelenting dread or anguish. Overwhelming panic.

4. REDUCED SLEEP
Representing the experience of reduced duration or depth of sleep compared to the 
subject's own normal pattern when well.
0 Sleeps as usual.
1
2 Slight difficulty dropping off to sleep or slightly reduced, light or fitful sleep.
3
4 Sleep reduced or broken by at least two hours.
5
6 Less than two or three hours sleep.

5. REDUCED APPETITE
Representing the feeling of a loss of appstite compared with when well. Rate by loss of 
desire for food or the need to force oneself to eat.
0 Normal or increased appetite.
1
2 Slightly reduced appetite.
3
4 No appetite. Food is tasteless.
5
6 Needs persuasion to eat at all.

6. CONCENTRATION DIFFICULTIES
Representing difficulties in collecting one's thoughts mounting to incapacitating lack of 
concentration. Rate according to intensity, frequency, and degree of incapacity 
produced.
0 No difficulties concentrating.
1
2 Occasional difficulties in collecting one's thoughts.
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3
4 Difficulties in concentrating which reduces ability to read or hold a conversation.
5
6 Unable to read or converse without great difficulty.

7. LASSITUDE
Representing a difficulty getting started or slowness initiating and perform, g everyday 
activities.
0 Hardly any difficulty in getting started. No sluggishness.
1
2 Difficulties in starting activities.
3
4 Difficulty in starting simple routine activities, which are carried out with effort.
5
6 Complete lassitude. Unable to do anything without help.

8, INABILITY TO FEEL
Representing the subjective experience of reduced interest in the surroundings, or 
activities that normally give pleasure. The ability to react with adequate emotion to 
circumstances or people is reduced.
0 Normal interest in the surroundings and other people.
1
2 Reduced ability to enjoy usual interests.
3
4 Loss of interest in the surroundings. Loss of feelings for friends and acquaintances.
5
6 The experience of being emotionally paralysed, inability to feel anger, grief or

pleasure and a complete or even painful failure to feel for close relatives and 
friends.

9. PESSIMISTIC THOUGHTS
Representing thoughts of guilt, inferiority, self-reproach, sinfulness, remorse and ruin.
0  No pessimistic thoughts.
1
2 Fluctuating ideas of failure, self-reproach and self-depreciation.
3
4 Persistent self-accusation, or definite but still rational ideas of guilt or sin.

Increasingly pessimistic about the future
5
6 Delusions of ruin, remorse and irredeemable sin. Self-accusations which are

absurd and unshakeable.
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10. SUICIDAL THOUGHTS
Representing the feeling that life is not worth living, that a natural death would be 
welcome, suicidal thoughts, and the preparation for suicide. Suicidal attempts should 
not, in themselves, influence the rating.
0 Enjoys life or takes it as it comes.
1
2 Weary of life. Only fleeting suicidal thoughts.
3
4 Probably better off dead. Suicidal thoughts are common, and suicide is

considered as a possible solution, but without specific plans or intention.
5
6 Explicit plans for suicide when there is an opportunity. Active preparations for

suicide.

TOTAL SCORE:
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APPENDIX 4 

CONSENT FORM

You have just delivered your baby and are planning to have a sterilisation or an 
intia-uterine contraceptive device inserted at your 6 week postnatal check-up to 
prevent falling pregnant. As many as one in every five women may suffer from 
depression following childbirth. W e are asking you to participate in a study that 
will help us learn whether an hormonal treatment called Nur-lsterate is helpful in 
preventing this depression from occurring.

If you participate you will receive an injection once only, now, and you will 
then need to return to Coronation Hospital for follow up interviews at five days, 
six weeks and three months after delivery. The injection may be active or 
inactive. For the purpose of research, neither you nor the hospital staff will know 
whether you have received the active or inactive injection (although the 
information will be on file at the study co-ordinating centre and can be made 
available to your doctor if necessary). A 20ml blood sample, involving a needle 
prick in the arm, and a small salivary sample will be taken at the six-week visit.

The medicine used in the study will be provided to you free of cost, and your 
transport costs to and from the hospital will be reimbursed.

This injection will not affect your breast-feeding or harm your baby. It is a 
commonly used contraception with minim?! side effects. However, some 
women have reported heavy periods or prc onged bleeding after delivery. Other 
side effects may include depression, the absence of periods, slight weight gain, 
dizziness, breast tenderness, bloating, headache and a delayed return to fertility 
(average 5-8 months). The possible benefits of the treatment include lighter 
periods, less period pains, less chance of infection of the womb and improved 
breast milk production.

In the time before the sterilisation or loop insertion, you are not safe from falling 
pregnant so alternative methods i.e. condoms should be used.

Participation in this study is voluntary and you are free to refuse to participate or 
to withdraw your consent and to discontinue participation at any time. Such 
refusal will not affect your regular treatments in any way. All information will be 
strictly confidential.

I have fully explained the above to the patient.

Date: Doctor:_____________
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I have been fully informed and understand what has been explained to me. I 
hereby agree to participate in the study.

Date: Patient:
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APPENDIX 5

POSTNATAL DEPRESSION STUDY QUESTIONNAIRE

INITIAL INTERVIEW

A. General details

Date 

Study No: 

Name:

Birth Date: 

Address: 

Telephone: H

Language:

Age:

W

Marital Status: | |

Employed: Y/N Details__________________ Maternity Leave (Wks):

Is Partner Employed? Y/N Monthly Household Income:

B. Delivery details

Gravida: , |

Baby's Sex: M/F 

Birth Weight: 

Mode of delivery: 

Hours in labour:

Para: \ ~ \  

Gestation At Birth: Wks

grants

Nvd
1 ' 
Vacuum

—

Forceps Caesarean
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Companion present: Y/N

Do You Think You Coped Well During Labour? Y/N 

Obstetric Complications: Y/N Details

Outcome O f Baby: Good Nursery Prem Unit leu Demised

Give Details if Outcome Not Good 

Breast Feeding: Y/N

C. Other Details

Medical History:

History of Psychiatric Illness: Y/N Details______

Family History of Psychiatric Illness: Y/N Details_

Previous Postnatal Depression: Y/N

Previous Blues: Y\N

Premenstrual Syndrome: Y\N

Periods: Regular Irregular

EPDS: MADRS:

PAY 5-10 INTERVtF V

Date: | | j I | I___

Breast Feeding Y/N

If Not, W hy?_______________

Other Post-Partum Problems:

Breast Tenderness/Engorgement
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No Breast Milk 

Backache 

Painful Stitches 

Exhaustion 

Headaches 

Other 

No. of days in hospital:

No. of days in hospital for baby, if different; 

EPOS: MADRS:

SIX-WEEK INTERVIEW

Date:

Breast feeding Y/N 

if Not, Why?______

Other Post-Partum Problems

Breast Tenderness/Engorgement

No Breast Milk

Backache

Painful Sthches

Exhaustion

Headache

Other

EPOS: MADRS:
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THREE-MONTH INTERVIEW

Date:

Breast Feeding Y/N 

If Not, Why?______

Other Post Partum Problems

Breast Tenderness/Engorgement

No Milk

Backache

Painful Stitches

Exhaustion

Headache

Other

EPOS: MADRS:

OUTCOME

Blues Y/N

Significant Postnatal Depression 

Referred to Psychologist Y/N

Referred to Psychiatrist Y/N

Referred to Social Worker Y/N

No. of visits

No Minor Major

Date

Date

Date
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Details

Days of PV Bleeding 

Postnatal 

Enough Breast Milk? 

Libido Y/N

Other Problems____

Stressor Score:| |

6 Weeks 

Y/N 

Wks

12 Weeks
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APPENDIX 6

TRIAL PROFILE

6-week visit

3-month visit

13 missed

5 attended

8 missed

77 attended

86 attended

86 attended

76 attended 1 attended

1 missed

4 missed

0 missed 3 missed

90 women given

placebo

90 women given

progestogen

180 volunteers randomised

Postpartum women requesting non-

hormonal contraception
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APPENDIX 8

THE PERSONAL EXPERIENCES QUESTIQNAIRE

Please answer the following questions in terms of your current experience by circling the 
appropriate number.

"Sexual activity" covers behaviours from self stimulation (masturbation), foreplay (arousal 
with partner) to actual intercourse.

Not at 
All

Very
Much

1. How enjoyable are sexual activities currently for you? 1 2 3 4 5

2. Are you satisfies with your present sexual frequency? 1 2 3 4 5

3. Do you currently masturbate (stimulation of own genitals)? 1 2 3 4 5

4. How often during sex activities do you feel aroused or 
excited (heart beating faster/heavier breathing/vaginal 

wetness/flushing)? 1 2 3 4 5

5. Do you currently experience orgasm (climax) during sex 
activity? 1 2 3 4 5

6. Do you currently experience any lack of vaginal wetness 
(lubrication) during sexual activity? 1 2 3 4 5

7a. Give an approximate estimate by circling the answer which 
best describes how many times you have had sexual thoughts 
or fantasies (eg daydreams) during the last month?

0 never
1 less than once a week
2 once or twice a week
3 several times a week
4 once a day; sometimes twice
5 several times a day

7b. Give an approximate estimate by circling the answei which
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best describes how many times you have had any sexual activities during the last two 
weeks.
0 never
1 less than once a week
2 once ov twice a week
3 several times a week
4  once a day; sometimes twice
5 several times a day

W hat is your sexual preference (please tick)?
Heterosexual (male partner) ___
Bisexual (both male and female partner) ___
Lesbian/gay (female partner) ___

Do you have a current sexual partner(s)? Yes/No

The rest of the questions relate to sexual partners. If you have no sexual partner you 
may stop here. If you have one or more sexual partners please continue the 
questionnaire.

How many current sexual partners do you have? _____

Please answer the following questions in relation to your main sexual partner.

R1 How much companionable love do you feel for your partner?

R2. How much passionate love do you feel for your partner?

R3. How much resentment do you feel towards your partner?

R4. How much hostility do you feel towards your partner?

RS.Are you satisfied with your partner as a friend?

RG.Are you satisfied with your partner as a lover?

R7. Can you discuss openly your sexual wants and desires 
In your relationship?

Not at 
All

2 

2 

2 

2 

2 

2

Very
Much

3

3

3

3

3

3

4

4

4

4

4

4

5

5

5

5

5

5

N/A

6

6

6

6

6

6
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R8. Do you currently experience any pain during intercourse? 1 2 3 4 5 6

R9. Do you currently have fears of sexually related infections? 1 2 3 4 5 6

RIO. Does your partner(s) experience difficulty in sexual
performance? 1 2 3 4 5 6

R11. During the past month how often have you had sexual 
Intercourse?

0 never
1 less than once a week
2 once or twice a week
3 several times a week
4 once a day; sometimes twice
5 several times a day

ANY FURTHER COMMENTS
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APPENDIX 9 

PROTOCOL FOR THE COCHRANE LIBRARY: 

QESTROGENS AND PROGESTOGENS FOR THE PREVENTION AND 

TREATMENT OF POSTNATAL DEPRESSION

105



Sex hormones for postnatal depression {protocol]

Oestrogens and progestogens for the prevention
and treatment of postnatal depression [protocol]

Lawrie TA, Herxheimer A, Dalton K 
Date of most recent substantive amendment: 12 November 1997 

Date review expected : 31 May 1998

Background
Postnatal depression, with a prevalence of at least 10%, is probably the most common 
complication of the puerperium. As symptoms are similar to depression at other times and the 
aetiology is unclear, controversy surrounds the diagnostic concept of postnatal depression. For 
this reason, Rornito (Romito 1989) suggests that the term 'postnatal depression1 constitutes an 
obstacle to better understanding of unhappiness after childbirth. However, it is important to 
consider it different from depression at other times for the following reasons (Bcyce 1994). 
Firstly, it has a temporal relationship with childbirth. Secondly, the impact of postnatal 
depression on a woman's social and personal adjustment is, arguably, greater than depression 
occurring at a less critical time in a woman's life. Thirdly, postnatal depression may have a 
detrimental long-term effect on mother-infant bonding and the family as a whole. Infant 
development has been found in many studies to be adversely affected (eg Murray 1989,
Caplan et al 1989, Murray et al 1991, Sharp et a! 1995). Marital difficulties are common (Boyce 
1994) and the partner may become depressed (Areias et al 1996). Finally, the term 'postnatal 
depression' is considered a diagnostic term by most women, and for this reason alone, in a 
user-orientated service it should be included as a category (Cox 1994).
Progesterone and to a lesser extent oestrogen fall precipitously in the days following childbirth. 
Despite this, no consistent endocrine differences have been found between women who 
develop postnatal depression and those who do not (Willcox 1985). However, failure to 
demonstrate systemic evidence of hormone deficiencies does not exclude sex hormones as 
aetiological factors (O’Brien 1994). Peripheral hormone levels need not correspond with brain 
levels, nor are they necessarily an index of brain receptor numbers and affinity.
Progesterone, synthetic progestogens and oestrogen all have psychoactive properties (Wieck 
1989) and have been shown to modulate serotonergic receptors in the rat brain (Biegon et al 
1983). Oestrogen and progestogens may therefore influence brain neurotransmitter function 
and, hence, behaviour and symptoms.
It is thus conceivable that supplementation with either hormone may prevent postnatal 
depression, or that hormone therapy may help postnatal depression. Research into hormonal 
prophylaxis and treatment of postnatal depression is limited. Oestrogen therapy is consMssred 
to have mood-elevating properties in the climacteric, and has been used to treat severely 
depressed hospital inpatients with reported success (Klaiberet al 1979). Progesterone has 
been reported to elevate mood in the pre-menstruum. For this reason Dalton popuisriseci fhe 
use of progesterone for prophylaxis for postnatal depression (Dalton 1985, Dalton 1989a, 
Dalton 1989b). However, studies in support of this were not adequately controlled. In comrast, 
synthetic progestogens have been implicated in causing depression amongst women using 
them for contraception (Wagner 1994, Wagner 1996), and in causing a premenstrual 
tension-like syndrome in women using combined hormone replacement therapy for the 
climacteric (Magos et al 1S86).

Objectives
1. To evaluate the role of oestrogen supplementation in the prevention of postnatal depression.
2. To evaluate the role of oestrogen therapy in the treatment of postnatal depression.
3. To evaluate the role of progestogen supplementation in the prevention of postnatal 
depression.
4. To evaluate the role of progestogen therapy in the treatment of postnatal depression. 

Criteria for considering studies for this review
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Types of participants
Participants will be women who were enrolled into a trial during pregnancy or within six months 
of giving birth.
Sub-group analyses may include the following groups:
women who have experienced mental illness prior to the pregnancy;
women who have sought help for depressive symptoms, but without symptoms or signs of
psychosis;
women who have sought help for depressive symptoms, with symptoms or signs of psychosis;
women who have become depressed but have not sought medical help;
women on concurrent antidepressant medication and/or counselling;
women breastfeeding their infants; and
women not breastfeeding.
Types of intervention
Oestrogens and progestogens of all kinds and in all types of preparation, and placebo, will be 
considered, alone and in combination with antidepressant medication and/or counselling.
Types of outcome measures
A broad definition of postnatal depression will be used that ignores the timing and onset of the 
depression, to include women who are clinically depressed during the first six months 
postpartum. All estimates of depression, by use of screening (eg The Edinburgh postnatal 
depression scale) or diagnostic (eg DSM-IV) scales, self-report or objective assessment, will 
be considered. The threshold scores used for respective scales will be those used by the 
investigators. Where continuous variables for depression have been used, data will be pooled 
as weighted mean differences. Where possible, continuous variables will also be converted to 
categorical variables, with the reviewers allocating an appropriate threshold, after examining 
the relevant literature. Duration and resolution of depression following the intervention will be 
compared. Use of antidepressant medication after a period of hormone therapy may be taken 
as a marker for failure of the hormone therapy.
Types of studies
Only adequately randomised trials of suitable methodological quality will be reviewed.

Search strategy for identification of studies
See: Collaborative Review Group search strategy
The search will employ the search strategies developed by the Cochrane Pregnancy and 
Childbirth Group. Relevant trials will be identified in the Group’s Specialised Register of 
Controlled Trials. Reference lists of identified studies will be examined for additional trials. The 
Cochrane Controlled Trials register will be searched. Keywords used to identify studies will be: 
Postnatal depression, postpartum depression, puerperal depression, postnatal psychosis, 
postpartum psychosis, puerperal psychosis, hormones, progest*, oestr*, estr*, contraception, 
hormonal contraception.

Methods of the review
Trials under consideration will be assessed for appropriateness of inclusion and 
methodological quality without regard to their results. Trials in which one of the reviewers has 
been personally involved, will be assessed for appropriateness by the other reviewers.
Included trial data will be processed as described in: Cochrane Collaboration Handbook 
[updated 1 March 1997]. In: The Cochrane Library [database on disk and CDROM], The 
Cochrane Collaboration. Oxford: Update Software; 1996-. Updated quarterly.
Assessment of Methodological Quality:
Details of randomisation, concealment allocation, blinding and exclusion analyses will be 
recorded and evaluated. Unbiased methods of randomisation that are considered acceptable 
include random numbers generated by computer or sequentially numbered opaque sealed 
envelopes containing random allocation. A rating will be assigned to each trial based on the 
quality categories described in the Cochrane Collaboration Handbook. Where one of the 
reviewers has been personally involved in a trial, the other reviewers will rate the trial. Only 
categories A or B will be included in the meta-analysis for this review. Data from other studies
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will be described in the ‘excluded studies’ tables, and may be included in the discussion. 
Where the reviewers disagree, the matter will be discussed until agreement is reached. 
Reasons for exclusion of any apparently eligible trial will be clearly described.
Data collection:
Data will be extracted from the trial reports. Missing information will be requested from 
investigators wherever possible.
Data synthesis:
Trials using different treatments will be analysed separately, and the results combined only if 
there is no reason to think that they differ in relevant ways.
The relative risk and 95% confidence intervals will be calculated for results using categorical 
data. Continuous data will be pooled as weighted mean differences.

Potential conflict of interest 
None known. 

Acknowledgements
Assistance from Justus Hofmeyr.

References
Additional references
Areias etal 1996

Areias MEG, Kumar R, Barms H, Figueiredo E. Correlates of postnatal 
depression in mothers and fathers. Br J Psychiatry 1996;169:36-41.

Biegon et al 1983
Biegon A, Reches A, Snyder L, McEwan BS. Serotonergic and 
noradrenergic receptors in the rat brain: Modulation by chronic exposure to 
ovarian hormones. Life Sciences 1983;32:2015-2021.

Boyce 1994
Boyce P. Personality dysfunction, marital problems and postnatal 
depression. In: Cox J, Holden J, editors. Perinatal Psychiatry: Use and 
misuse of the Edinburgh Postnatal Depression Scale. London: Gaskell,
1994:82-59.

Caplan etal 1989
Caplan HL, Cogill SR, Alexandra H, Robson KM, Katz R, Kumar R. Maternal 
depression and the emotional development of the child. Br J Psychiatry 
1989;154:818-822.

Cox 1994
Cox J. Introduction and classification dilemmas. In: Cox J, Holden J, editors. 
Perinatal Psychiatry: Use and misuse of the Edinburgh Postnatal Depression 
Scale. London: Gaskell, 1994:3-7.

Dalton 1985
Dalton K. Progesterone prophylaxis used successfully in postnatal 
depression. Practitioner 1985;229:507-508.

Dalton 1989a
Dalton K. Depression after childbirth. 2nd Ed, Oxford: Oxford University 
Press 1989:101-30.

Dalton 1989b
Dalton K. Sucessful prophylactic progesterone for idiopathic postnatal 
depression. International Journal of Prenatal and Perinatal Studies 
1989; 1:322-327._________________________________________________________

The Cochrane Library -  1998 Issue 1
Page 3



Klaiber etal 1979
Klaiber EL, Broverman DM, Vogel W, Kobayashi Y. Estrogen therapy for 
severe persistent depressions in women. Archives of General Psychiatry 
1979;36:550-554.

Magos et ai 1986
Magos AL, Brewster E, Singh R, O'Dowd T, Brincat M, Studd JWW. The 
effects of norethisterone in postmenopausal women on oestrogen 
replacement therapy: A model for the premenstrual syndrome. British 
Journal of Psychiatry 1986;135:209-215.

Murray 1989
Murray L, Stein A. The effect of postnatal depression on the infant.
Baiiliere's Clinical Obstetrics and Gynaecology 1989;3:921-933.

Murray eta! 1991
Murray L, Cooper PJ, Stein A. Postnatal depression and infant development. 
BMJ 1991;302:978-979.

O'Brien 1994
O'Brien S, Pitt B. Hormonal theories and therapy for postnatal depression, 
in: Cox JL, Holden J, editors. Perinatal psychiatry: use and misuse of the 
Edinburgh Postnatal Depression Scale. London: Gaskell 1994:103-111.

Romito 1989
Romito P. Unhappiness after childbirth. In: Chalmers I, Enkin M, Keirse 
MJNC, editors. Effective care in pregnancy and childbirth, 1st ed. New York: 
Oxford University Press, 1989:1433-1446.

Sharp eta! 1995
Sharp D, Hay DF, Pawlby S, Schmucker G, Allen H, Kumar R. The impact of 
postnatal depression on boys' intellectual development. J Child Psychol 
Psychiat 1995;36:1315-1336.

Wagner 1994
Wagner KD, Berenson AB. Norplant-associated major depression and panic 
disorder. Journal of Clinical Psychiatry 1994;55:478-480.

Wagner 19ti6
Wagner KD. Major depression and anxiety disorders associated with 
Norplant, Journal of Clinical Psychiatry 1996;57:152-157.

Wieck 1989
Wieck A. Endocrine aspects of postnatal mental disorders. Balliere’s Clinical 
Obstetrics and Gynaecology 1989;3:857-877.

VYiiScox 1985
Willcox DL, Yovich JL, McColm SC, Phillips JM. Progesterone, cortisol and 
oestradioi" l7beta in the initiation of human parturition: partitioning between 
free and bound hormone in plasma. Br J Oostet and Gynaecol 
1985;92:65-71.

Coversheei
Title
Oastrogens and progestogens for the prevention and treatment of postnatal depression 

Short Title
Sex hormones for postnatal depression

The Cochrane Library -1 998  Issue 1
Page 4



Reviewer(s)
Lawrie TA, Herxheimer A, Dalton K
Date of most recent amendment: 01 December 1997
Date of most recent substantive amendment: 12 November 1997
This protocol should be cited as :
Lawiie TA, Herxheimer A, Dalton K. Oestrogens and progestogens for the prevention and 
treatment of postnatal depression [Protocol], In: Nellson JP, Crowther CA, Hodnett ED, 
Hofmeyr GJ (eds.) Pregnancy and Childbirth Module of The Cochrane Database of Systematic 
Reviews, [updated 02 December 1997], Available in The Cochrane Library [database on disk 
and CDROM], The Cochrane Collaboration; Issue 1. Oxford: Update Software; 1998, Updated 
quarterly.
Contact address :

Dr Theresa Anne Lawrie 
c/o Prof Justus Hofmeyr 
Medical School
Department of Obstetrics and Gynaecology
University of the Witwatersrand
7 York Road
Parktown
SOUTH AFRICA
2193
Telephone: +27 11 470 9090 
Facsimile: +27 11 470 9092 
E-mail: 091 hofm@chiron,wits,ac.za

For information on the editorial group see:
Cochrane Pregnancy and Childbirth Group

intramural sources of support to the review
- None on file

Extramural sources of support to the review
- Nuffield Provincial Hospitals Trust, London UK

Editorial notes
Please note that the 'date next stage expected1 is the date by which the reviewer intends to 
complete the review for submission to the-editorial base for editorial approval. It, therefore, 
dt.es not take account of the time required for the editorial process.

Keywords
CRG Code: HM-PREG

The Cochrane Library-1998 Issue 1
PageS



References

REFERENCES

Alder, E. and Cox, JUL. (1983) Breast-feeding and post-natal depression. J Psychosom 

Res 27,139-144.

Altman, D.G. (1991) Clinical trials. In: Practical statistics for medical research. 1st edn, 

London: Chapman & Hall, pp. 440-476.

American Psychiatric Association (1989) Diagnostic and Statistical Manual of Mental 

Disorders, 3rd revised edn. Washington, DC: APA.

American Psychiatric Association (1994) Diagnostic and Statistical Manual of Mental 

Disorders, 4th edn. Washington, DC: APA.

Areias, M.E.G., Kumar, R., Barros, H ., etal. (1996a) Correlates of postnatal depression 

in mothers and fathers. Br ) Psychiatry 169, 36-41.

Areias, M.E.G., Kumar, R., Barros, H., etal. (1996b) Comparative incidence of 

depression in women and men, during pregnancy and after childbirth. Validation of 

the Edinburgh postnatal depression scale in Portuguese mothers. BrJ Psychiatry 169, 

30-35.

I l l



References

Astbury, j., Brown, S., Lumley, J., et al. (1994) Birth events, birth experiences and 

social differences in postnatal depression. Aust J Public Health 18, 176-184.

Backstrom, T., Bixo, M. and Hammarback, S. (1985) Ovarian steroid hormones: Effects 

on mood, behaviour and brain excitability. Acta Obstet Gynecol Scand 130,19-24.

Ballinger, C.B., Kay, D.S.G., Naylor, G.j., et al. (1982) Some biochemical findings 

during pregnancy and after delivery in relation to mood change. Psychol Med. 12, 

549-556.

Biegon, A., Reches, A., Snyder, L , et al. (1983) Serotonergic and noradrenergic 

receptors in the rat brain: Modulation by chronic exposure to ovarian hormones. Life 

5cz 32, 2015-2021.

Blake, F. (1997) Women in distress. Br J Sex Med  1, 15-18.

Boyce, P., Stubbs, J. and Todd, A. (1993) The Edinburgh postnatal depression scale: 

Validation for an Australian sample. Ausl N Z  J Psychiatry 27, 472-476.

Boyce, P.M. and Todd, A.L. (1992) Increased risk of postnatal depression after 

emergency Caesarean section. Med )  Aust 157, 172-174.

112



References

Brown, G .W ., Bifulco, A. and Harris, T.O. (1987) Life events,vulnerability and onset of 

depression: Some refinements. B rj Psychiatry 150, 30-42.

Butler, J. and Leonard, B.E. (1986) Postpartum depression and the effect of nomifensine 

treatment, fnt Clin Psychopharmaco! 1, 244-252.

Caplan, H.L., Cogill, S.R., Alexandra, H., et al. (1989) Maternal depression and the 

emotional development of the child. Br J Psych ia try l 54, 818-822.

Chuong, C.J. and Burgos, D.M . (1995) Medical history in women with premenstrual 

syndrome. /  Psychosom Obstet Gynecol 16, 21-27.

Cooper, P.J. and Murray, L. (1995) Course and recurrence of postnatal depression. 

Evidence for the specificity of the diagnostic concept. Br} Psychiatry 166, 191-195.

Cox, J. (1994) Introduction and classification dilemmas. In: Cox, J. and Holden, J. (Eds.) 

Perinatal psych ,v:r v. Use and misuse of the Edinburgh postnatal depression scale. 

London: Gaskc.i, pp. 3-7.

Cox, J.L. (1979) Psychiatric morbidity and pregnancy: A controlled study of 263 semi- 

rural Ugandan women. Br J Psychiatry 134, 401-405.

113



References

Cox, J.L., Connor, Y, and Kendall, R.E. (1982) Prospective study of the psychiatric 

disorders of childbirth. Br } Psychiatry 140 ,111-117.

Cox, J.L., Holden, J.M. and Sagovsky, R. (1987) Detection of postnatal depression. 

Development of the 10-item Edinburgh Postnatal Depression Scale. Br ) Psychiatry 

150, 782-786.

Cox, j.L. (1989) Postnatal depression: a serious and neglected postpartum 

complication. Bailliere's Clin Obstet Gynaecol 3, 839-855.

Cox, J.L, Murray, D. and Chapman, G. (1993) A controlled study of the onset, 

duration and prevalence of postnatal depression. Br J Psychiatry 163, 27-31.

Dalton, K. (1971) Prospective study into puerperal depression. Br J Psychiatry 118, 

669-692.

Dalton, K. (1985) Progesterone prophylaxis used successfully in postnatal depression. 

Practitioner 229, 507-508.

Dalton, K. (1989) Successful prophylactic progesterone for idiopathic postnatal 

depression. Int J Pre Peri Studies 1, 322-327.

114



References

Dalton, K. and Holton, W .M . (1996) Progesterone preventative treatment. In: 

Depression after childbirth. 3rd edn. Oxford: Oxford University Press pp. 146-158.

Dean, C. and Kende" R.E. (1981) The symptomatology of puerperal illnesses. Br] 

Psychiatry 139, 128-133.

Dennerstein, L , Burrows, G .D., Wood, C , et ai. (1980) Hormones and sexuality:Effect 

of estrogen and progestogen. Obstet Cynecol 56, 316-322.

Dennerstein, L , Lehcrt, P. and Riphagen, F. (1989) Postpartum depression - Risk 

factors. J Psychosom Obstet Cynecol 10, 53-65.

Dennerstein, L , Dudley, E.C., Hopper, J.L, et al. (1997) Sexuality, hormones and the 

menopausal transition. Maturitas 26, 83-93.

Ditkoff, E.C., Crary, W .G., Cristo, M., et al. (1991) Estrogen improves psychological 

function in asymptomatic postmenopausal women. Obstc Cynecol 78, 991-5.

Feksi, A., Harris, B., Walker, R.F., et al. (1984) 'Maternity blues" and hormone levels in 

saliva. Affect Dis 6, 351-355.



References

Fink, G,, Sumner, B.E., Rosie, R., el al. (1997) Estrogen control of central 

neurotransmission: Effect on mood, mental state and memory. Cell M ol Neurobhl 16, 

325-344.

Fossey, L , Papiernik, E. and Bydiowski, M . (1997) Postpartum blues: A clinical 

syndrome and predictor of postnatal depression? /  Psychosom Obstet Gynecol 18, 17- 

21.

Fotherby, K., Towoboia, O ., Muggeridge, j , ; et al. (1983) Norethisterone levels in 

maternal serum and milk after intramuscular injection of norethisterone oenanthate as 

a contraceptive. Contraception 28, 405-411.

Fotherby, K., Yong-En, S., Howard, C ., et al. (1984) Return of ovulation and fertility in 

women using norethisterone oenanthate. Contraception 29, 447-455.

Fraser, i.S. and Weisberg, E. (1981) A comprehensive review of injectable 

contraception with special emphasis on depot medroxyprogesterone acetate. Med J 

A u stl, 3-19.

Freeman, E.W., Rickels, K., Sondheimer, S.J., et al. (1995) A double-blind trial of oral 

progesterone, alprazolam, and placebo treatment of severe premenstrual syndrome. 

JAMA 274, 51-57.

116



References

Card, P.R., Handley, S.L., Parsons, A.D., et al. (1986) A multivariate investigation o> 

postpartum mood disturbance. 8r J Psychiatry 148, 567-575.

Garzqa-Flores, J., Cardenas, S., Rodriguez, V., et al. (1985) Return to ovulation 

following the use of long-acting injectable contraceptives: A comparative study. 

Contraception 31, 361 -366.

Gitlin, M.J. and Pasnau, R.O. (1989) Psychiatric syndromes linked to reproductive 

function in women: A review of current knowledge. Am j  Psychiatry 146,1413-1422.

Gotlib, I.H., Whiffen, V.E., Wallace, P.M., et al. (1991) Prospective investigation of 

postpartum depression: Factors involved in onset and recovery. J Abn Psycho! 100, 

122-132.

Gregoire, A.J.P., Kumar, R., Everitt, B., et al. (1996) Transdermal oestrogen for the 

treatment of severe postnatal depression. Lancet 347, 930-933.

Grounds, D., Davies, B. and Mowbray, R. (1970) The contraceptive pill, side effects 

and personality: Report of a controlled double blind trial. BrJ Psychiatry 116,169-172.

117



References

Guillebaud, J. (1994) Conspectus: Present and future. Contraception/sterilisation after 

pregnancy. In: Contraception. 2nd edn. London: Churchill Livingstone, pp. 415-423.

Gunston, K. (1995) Norethisterone enantate and the treatment of premenstrual 

syndrome. 5 Afr M ed /  85, 851-852.

Hagan, R., Pope, S., Evans, S., et a). (1996) Maternal depression following very preterm 

birth. Pre Neo Med 1 ,12 9 .

Harris, B., Johns, S., Fung, H., et al. (1989a) The hormonal environment of postnatal 

depression. BrJ Psychiatry 154, 660-667.

Harris, B., Huclde, P., Thomas, R., et al. (1989b) The use of rating scales to Identify 

postnatal depression. Br} Psychiatry 154, 813-817.

Harris, B., Lovett, L., Newcombe, R.G., et al. (1994) Maternity blues and major 

endocrine changes: Cardiff puerperal mood and hormone study II. BMJ 308, 949-953.

Harris, B., Lovett, L., Smith, J., et al. (1996) Cardiff Puerperal Mood and Hormone 

study.lll. Postnatal depression at 5 to 6 weeks postpartum, and its hormonal correlates 

across the peripartum period. Br ) Psychiatry 168, 739-744.

118



References

Hay, D.F. and Kumar, R. (1995) interpreting the effects of mothers' postnatal 

depression on children's intelligence: A critique and re-analysis. Child Psychiat Human 

Dev 25, 165-181

Henderson, A.F.,. Gregoire, A.J.P., Kumar, R.C., etal. (1991) Treatment of severe 

postnatal depression with oestradiol skin patches. Lancet 338, 816-817.

Herrmann, W .M . and Beach, R.C. (1978) Experimental and clinical data indicating the 

psychotropic properties of progestogens. Postgrad Med } 54, 82-87.

Howard, G., Warren, R.S. and Fotherby, K. (1975) Plasma levels of norethlsterone in 

women receiving norethisterone oenanthare intramuscularly. Contraception 12,45-52.

Howie, P.W., McNeilly, A.S., Houston. M.J., et al. (1982) Fertility after childbirth: 

Postpartum ovulation and menstruation in bottle and breastfeeding mothers. Clin 

Endocrinol-i 7, 323-332.

Itil, T.M ,, Cora, R., Akpinar, S., et a!. (1974) "Psychotropic" action of sex hormones: 

Computerized EEC in establishing the immediate CNS effects of steroid hormones.

Curr Ther Res 16, 1147-1170.

119



References

Jadresic, E., Jara, C., Miranda, M., et al. (1992) Emotional disorders in pregnancy and 

the puerperium: a prospective study of 108 women, j Rev Chil Neuro-Psiquiat 30, 99- 

106.

Jadresic, E., Araya, R. and Jara, C. (1995) Validation of the Edinburgh postnatal 

depression scale in Chilean postpartum women. /  Psychosom Obstet Gynecol 16,187- 

191.

Jones, R.C. and Edgren, R.A. (1973) The effects of various steroids on the vaginal 

histology in the rat. Fertil Steril 24, 284-291.

Kearns, N.P., Cruikshank, C.A., McGuigan, K.J., et al. (1982) A comparison of 

depression rating scales. Br j  Psychiatry 141, 45-49.

Kendell, R.E., Wainwright, S., Hailey, A., et al. (1976) The influence of childbirth on 

psychiatric morbidity. Psychol Med  6, 297-302.

Kendell, R.E., Rennie, D., Clarke, J.A., et al. (1981) The social and obstetric correlates 

of psychiatric admission in the puerperium. Psychol Med  11, 341-350.

Klaiber, E.L., Broverman, D.M., Vogel, W ., et al. (1979) Estrogen therapy for severe 

persistant depressions in women. Arch Cen Psychiatry 36, 550-554.

1 2 0



References

Koetsawang, S., Nukulkarn, P., Fotherby, K.z etal. (1982) Transfer of contraceptive 

steroids in milk of women using long-acting gestagens. Contraception 25, 321-331.

Kuevi, V. (1983) Plasma amine and hormone changes in "postpartum blues". Clin 

Endocrinol 19, 39-46.

Kuhl, H. (1990) Pharmacokinetics of oestrogens and progestogens. Maturitas 12,171- 

197.

Kumar, R. (1994) Postnatal mental illness: A transcultural perspective. Soc Psychiatry 

Psychiatr Epidemiol 29, 250-264.

Kumar, R. and Robson, K.M. (1984) A prospective study of emotional disorders in 

childbenrng women. Br J Psychiatry 144, 35-47.

Ladisich, W . (1977) Influence of progesterone on serotonin metabolism: a possible 

causal factor for mood changes. Psychoneuroendocrinol 2, 257-266.

Larrea, F., Moctezuma, O. and Perez-Palacios, G. (1984) Estrogen-like effects of 

norethisterone on the hypothalamic pituitary unit of ovariectomized rats. )  Steroid 

Biochem 20, 841-847.

121



References

Magos, A.L., Brewster, E., Singh, R., et al. (1986) The effects of norethisterone in 

postmenopausal women on oestrogen replacement therapy: A model for the 

premenstrual syndrome. Br J Obstet Gynaecol 93, 1290-1296.

Magos, A.L. and Studd, J.W.W. (1984) The premenstual syndrome, in: Magos, A .I. and 

Studd, J.W.W. (Eds.) Progress in Obstetrics and Gynaecology, Edinburgh; Churchill 

Livingstone pp. 334-350.

Majewska, M .D ., Harrison, N.L., Schwartz, R.D., et al. (1986) Steroid hormone 

metabolites are barbiturate-like modulators of the GABA receptor. Science 232 ,1004- 

1007.

McEwan, B.S., Davis, P.G., Parsons, B., et al. (1979) The brain as a target for steroid 

hormone action. Ann Rev Neurosci 2, 65-112.

Moline, M. (1993) Pharmacologic strategies for managing premenstrual syndrome. Clin 

Pharmacy 12, 181-196.

Molland, J.R., Morehead, D.B., Baldwin, D .M ., et al. (1996) Immediate postpartum 

insertion of the Norplant contraceptive device. Fertil Steril 66, 43-48.

122



References

Montgomery, J.C., Brincat, M ., Tapp, A., et a!. (1987) Effect of oestrogen and 

testosterone implants on psychological disorders in the climacteric. Lancet 297-299.

Montgomery, S.A. and Asberg, M. (1979) A new depression scale designed to be 

sensitive to change. Br J Psychiatry 134, 382-389.

Murphy, H.M . (1979) Effect of depot medroxyprogesterone acetate on vaginal bleeding 

in the puerperium. BMJ 1, 1400-1401.

Murray, L , Cooper, P.j. and Stein, A. (1991) Postnatal depression and infant 

development. BMJ 302, 978-979.

Murray, L. and Carothers, A.D. (1990) The validation of the Edinburgh postnatal 

depression scale on a community sample. Br j  Psychiatry 157, 288-290.

Murray, L. and Stein, A. (1989) The effect of postnatal depression on the infant. 

Bailliere's Clin Obstet Gynaecol 3, 921-933.

Neumann, F. (1978) The physiological action of progesterone and the pharmacological 

effects of progestogens - a short review. Postgrad Med j  54, 11-24.

123



References

Nicol-Smith, L. (1996) Causality, menopause and depression: A critical review of the 

literature. BM] 313, 1229-32.

Nilsson, A. and Almgren, P. (1968) Psychiatric symptoms during the postpartum period 

as related to use of oral contraceptives. BM) 2, 453-455.

Nilsson, A. and Almgren, P. (1970) Para-natal emotional adjustment: A prospective 

investigation of 165 women. Acta Psychiat Scand 47 (Suppi 220), 62-141.

Nott, P.M., Franklin, M., Armitage, C ,  et al. (1976) Hormonal changes and mood in 

the puerperium. Sr J Psychiatry 128, 379-383.

O'Brien, S. and Pitt, B. (1994) Hormonal theories and therapies for postnatal 

depression. In: Cox, J. and Holden, J. (Eds.) Perinatal Psychia^ y: Use and misuse of the 

Edinburgh postnatal depression scale. London: Gaskell, pp. 103-111.

O'Hara, M. (1994) Postpartum depression: Identification and measurement in a cross- 

cultural context In: Cox, J. and Holden, J. (Eds.) Perinatal Psychiatry. Use and misuse 

o f the Edinburgh Postnatal Depression Scale. London: Gaskell pp. 145-168.

124



References

O'Hara, M .W ., Neunaber, D.J. and Zekoski, E.M. (1984) Prospective study of 

postpartum depression: Prevalence, course and predictive factors, )  Abn Psychol 93,

158-171.

O'Hara, M .W ., Varner, M .W . and Johnson, S.R. (1986) Assessing stressful life events 

associated with childbearing: The peripartum events scale. )  Reprod Inf Psychol 4, 85- 

98.

O'Hara, iV-.W., Lewis, D.A., Schlechte, J.A., et al. (1991) Controlled prospective study 

of postpartum muod disorders: Psychological, environmental, and hormonal variables. 

J Abn Psychol 100, 63-73.

Oropeza, M ., Campos, M ., Lem us. A., et al. (1994) Estrogenic actions of norethisterone 

and its A-ring reduced metabolites. Induction of in vitro uterine sensitivity to serotonin. 

Arch Med Res 25, 307-310.

Parry, B.L. (1989) Reproductive factors affecting the course of affective illness in 

women. Psychiat Clin N  Am  12, 207-220.

Paterson, M.E.L. (1982) A randomised double blind crossover trial into the effect of 

norethisterone on climacteric symptoms and biochemical profiles. BrJ Obstet 

Gynaecol 89, 464-472.

125



References

Paykef, E.S., Emms, E.M., Fletcher, J., at al. (1980) Life events and social support in 

puerperal depression. B rj Psychiatry 136, 339-346.

Perez-Patacios, G., Chavez, B., Escobar, N., etal. Cl 981) Mechanism of action of 

contraceptive synthetic progestins. /  Steroid Biochem 15, 125-130.

Phemister, D.A., Laurent, S. and Harrison, F.N.H. (1995) Use of Norplant 

contraceptive implants in the immediate postpartum period: safety and tolerance. A m / 

Obstet Gynecol 172, 175-179.

Philipps, L.H.C. and O'Hara, M .W . (1991) Prospective study of postpartum depression:

4 1/2-year follow-up of women and children. /A b n  Psychol 100, 151-155.

Pitt, B. (1968) "Atypical depression following childbirth. Br) Psychiatry 114 ,1325- 

1335.

Pop, V.J., Wijnen, H.A., Van Montfort, M., et al. (1995) Blues and depression during 

early puerperium: Home versus hospital deliveries. B rj Obstet Gynaecol 102, 701- 

706.

126



References

Prema, K. (1982) Duration of lactation and return of menstruation in lactating women 

using hormonal contraception and lUDs. Contracept Deliv Syst 3f 39-46.

Robson, K.M, and Kumar, R. (1980) Delayed onset of maternal affection after 

childbirth. Br J Psychiatry 136, 347-353.

Rodriguez-Sierra, J.F., Hagley, M.T. and Hendricks, S.E. (1986) Anxiolytic effects of 

progesterone are sexually dimorphic. Life 5c; 38, 1841-1845.

Romito, P. (1989) Unhappiness after childbirth. In: Chalmers, I., Enicin, M. and Keirse, 

M.J.N.C. (Eds.) Effective care in pregnancy and childbirth, 1st edn. New York: Oxford 

University Press, pp. 1433-1446.

Saleh, P.M., Sallam, H .N ., Abdel-Rahman, H v et al. (1983) Blood hormone levels in 

Egyptian women on norethisterone oenanthate. Contraception 28, 41-51.

Sampson, G.A. (1979) Premenstrual syndrome: A double blind controlled trial of 

progesterone and placebo. Br j  Psychiat 135, 209-215.

Sapire, K.E. (19901 Injectable Contraceptives. In: Belfield, T. and Guillebaud, J. (Eds.) 

Contraception and Sexuality in Health and Disease, 2nd edn. London: McGraw-Hill 

Book Company, pp. 147-178.

127



References

Sapire, K.E. (1991) A study of bleeding patterns with two injectable contraceptives 

given postpartum and the effect of two non-hormonal treatments. Adv Contracept 7, 

379-387.

Schmidt, P.J. and Rubinow, D.R. (1991) Menopause-related affective disorders:A 

justification for further study. Am /  Psychiatry 148, 844-852.

Shaaban, M .M . (1991) Contraception with progestogens and progesterone during 

lactation. J Steroid Biochem M ol Biol 40, 705-710.

Sharp, D., Hay, D.F., Pawlby, S., et al. (1995) The impact of postnatal depression on 

boys' intellectual development. /  Child Psychol Psychiatry 36, 1315-1336.

Smith, R.N.J., Holland, E.F.N. and Studd, j.W .W . (1994) The symtomatology of 

progestogen intolerance. Maturitas 18, 87-91.

Sonnendecker, E. (1991) Management of premenstrual syndrome. O &C Forum 12-17.

Sonnendecker, E.W.W. (1994) Progestational agents used in hormone replacement 

therapy. O&G Forum 14-28.

128



References

Stanczyk, F.Z. and Roy, S. (1990) Metabolism of levonorgestrel, norethindrone, and 

structurally related contraceptive steroids. Contraception 42, 67-96.

Stein, A., Cooper, R.J., Campbell, E.A., e ta l. (1989) Social adversity and perinatal 

complications: Their relation to postnatal depression. 8M J298, 1073-1074.

Studd, j.W .W . and Smith, R.N.J. (1994) Estrogens and depression in women. 

Menopause 1, 33-37.

Tamminen, T. (1989) The impact of mother's depression on her breast feeding success. 

} Psychoso, Obstet Gynaecol suppl. 10, 69-78.

Trotter, C ,  Wolman, W ., Hofmeyr, j., et al. (1992) The effect of social support during 

labour on postpartum depression. S-AfrTydskr Sielk22, 134-139.

van Leusden, H A L M . (1995) Premenstrual syndrome no progesterone; premenstrual 

dysphoric disorder no serotonin deficiency. Lancet 346, 1443-1444.

Wagner, K.D. (1996) Major depression and anxiety disorders associated with Norplant. 

j  Clin Psychiatry 57, 152-157.

129



References

Wagner, K.D. and Berenson, A.B. (1994) Norplant-associated major depression and 

panic disorder. J Clin Psychiatry 55, 478-480.

Wang, I.Y. and Fraser, I.S. (1994) Reproductive function and contraception in the 

postpartum period. Obstet Gynecol Surv 49, 56-63.

Warner, R., Appleby, L , Whitton, A., et al. (1996) Demographic and obstetric risk 

factors for postnatal psychiatric morbidity. Br )  Psychiatry 168, 607-11.

Watson, J.P., Elliott, S.A., Rugg, A.J., et al. (1984) Psychiatric disorder in pregnancy and 

the first postnatal year. Br } Psychiatry 144, 453-462.

Webster, M.L., Thompson, J.M.D., Mitchell, E.A., et al. (1994) Postnatal depression in 

a community cohort. Aust N Z  J Psychiatry 28, 42-49.

Weiner, E. and Johansson, E.D.B. (1975) Plasma levels of norethindrone after im 

injection of 200mg norethindrone enanthate. Contraception 11,419-425.

Weiner, E. and Johansson, E.D.B. (1976) The influence of norethisterone oenanthate 

on ovarian function. Acta Endocrinol 83, 386-392.

130



References

Westhoff, C , Wieland, D, and Tiezzi, L  (1995) Depression in users of depo- 

medroxyprogesterone acetate. Contraception 51, 351-354.

W H O  Task Force on Long Acting Systemic Agents for the Regulation of Fertility. (1978) 

Multinational comparative clinical evaluation of two long-acting injectable 

contraceptive steroids: Norethisterone oenanthate and medroxyprogesterone acetate: II 

Bleeding patterns and side effects. Contraception 17, 395-402.

Wickberg, B. and Hwang, C.P. (1996) The Edinburgh postnatal depression scale: 

Validation on a Swedish community sample. Acta Psychiatr Scand 94, 181-184.

Wieck, A. (1989) Endocrine aspects of postnatal mental disorders. Bailliere's Clin 

Obstet Gynaecol 3, 857-877.

Willcox, D.L., Yovich, J.L., McColm, S.C., et al. (1985a) Progesterone, cortisol and 

oestradiol-17beta in the initiation of human parturition: partitioning between free and 

bound hormone in plasma. Br I  Qbstet Cynaecol 92, 65-71.

Willcox, D .L , Yovich, J.L., McColm, S.C., et al. (1985b) Changes in total and free 

concentrations of steroid hormones in the plasma of women throughout pregnancy: 

effects of medroxvprogesterone acetate. J Endocrinol 107, 293-300.

131



References

Wolman, W ., Chalmers, B., Hofmeyr, G.J., eta!. (1993) Postpartum depression and 

companionship in the clinical birth environment: A randomised controlled study. Am j  

Obstet Gynecol 1388-1393.

World Health Organisation (1992) The IC D -W  Classification of Mental and Behavioral 

Disorders. Geneva: W H O .

Worsley, A. (1980) A prospective study of the effects of the progestagen content of oral 

contraceptives on measures of affect, automatization, and perceptual restructuring 

ability. Psychopharmacol 67, 289-296.

Zweifel, J.E. and O'Brien, W .H . (1997) A meta-analysis of the effect of hormone 

replacement therapy upon depressed mood. Psychoneuroendocrinol 22, 189-212.

132



Author  Lawrie T A 

Name of thesis The Effect Of Norethisterone Enantate On Postnatal Depression Lawrie T A 1998 
 
 

PUBLISHER: 
University of the Witwatersrand, Johannesburg 

©2013 
 

LEGAL NOTICES: 
 

Copyright Notice: All materials on the Un i ve r s i t y  o f  the  Wi twa te r s rand ,  Johannesbu rg  L ib ra ry  website 
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise 
published in any format, without the prior written permission of the copyright owner. 

 

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you 
may download material (one machine readable copy and one print copy per page) for your personal and/or 
educational non-commercial use only. 

 

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any 
and all liability for any errors in or omissions from the information on the Library website.  

 


