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Abstract

The rate of twin and higher-order gestation births has risen dramatically in recent decades in the 

United States as well as other Western countries. Although the obstetrical and neonatal risks of 

multiple gestation pregnancies are well-documented, much less is known regarding the mental 

health impact on parents of multiples during the perinatal and early parenthood period. Given that 

parents of multiples face greater functional demands, as well as other pressures (financial, 

medical) this population may be at risk for heightened distress. We conducted a systematic review 

of quantitative, English language studies that assessed mental health outcomes of parents of 

multiples during pregnancy, in the first postpartum year, and in the period of early parenthood, 

including depression, anxiety, stress, and related constructs. Twenty-seven articles published 

between 1989 and 2014 met selection criteria and were included in the review. Studies utilized a 

wide range of methods and outcome constructs, often making comparisons difficult. Although 

some studies found no differences, most investigations that compared mental health outcomes in 

parents of multiples versus parents of singletons found that parents of multiples experience 

heightened symptoms of depression, anxiety, and parenting stress. We discuss gaps in the existing 

body of literature on parental mental health related to multiple gestation birth and conclude by 

discussing the need for novel intervention strategies to meet the needs of this growing population. 

Parents of multiples may experience worse mental health outcomes than parents of singletons. 

More research is needed, and future work should explore potential treatment and support options.
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Introduction

Since 1980, many Western countries have seen sharp increases in both the number and rate 

of multiple gestation births (Blondel and Kaminski 2002; Martin et al. 2012). For example, 

between 1980 and 2009, the number of twin births in the United States more than doubled 

and the overall twin birth rate rose by 76 %, from 1.9 to 3.3 % of all births (Martin et al. 

2012). Five states demonstrated rate increases greater than 100 % during this period (Martin 

et al. 2012). Rates of triplet and other higher-order multiple pregnancies have increased even 

more. Between the mid-1970s and 1998, the US saw a 696 % increase in higher-order 

multiple pregnancies (Blondel and Kaminski 2002). Similar trends for both twin and higher-

order multiple gestation pregnancies are evident elsewhere, such as in England, Wales, 

France, Norway, and Sweden (Blondel and Kaminski 2002; Imaizumi 1997). Although 

efforts in many countries to reduce the number of multiple gestation pregnancies (e.g., via 

the transfer of fewer embryos following in vitro fertilization; Jain et al. 2004) have been 

initiated, the incidence of twins remains very high; decreases in multiple births largely 

reflect a reduction in the number of higher-order multiple gestations.

This striking trend, which has been called “an epidemic of multiple pregnancies” (Newman 

and Luke 2000), can be attributed primarily to two factors: the older average age of women 

at childbirth and increasing use of infertility treatments (Martin et al. 2012). Women aged 30 

and older have higher rates of spontaneous twinning than women who are younger than 30, 

and while only 20 % of all births in 1980 in the US were to women in this age group, that 

percentage increased to 35 % between 2000 and 2009 (Martin et al. 2012). Older maternal 

age is estimated to account for about a third of the increase in twinning. Much of the 

remainder of the rise (and most, if not all, of the rise in higher-order multiple gestation 

pregnancies) is due to the increased availability and use of infertility treatments (Blondel 

and Kaminski 2002; Kulkarni et al. 2013; Reynolds et al. 2003).

Research is clear that multiple gestation pregnancies confer neonatal risks, including 

preterm birth, low and very low birth weight, cerebral palsy, and perinatal death (Büscher et 

al. 2000; Pharoah and Cooke 1996). Approximately 25 % of twins, 75 % of triplets, and 100 

% of quadruplets require admission to a neonatal intensive care unit (Ettner et al. 1997–

1998). Obstetrical risks to the mother, such as higher rates of pre-eclampsia, gestational 

diabetes, and hemolysis, elevated liver enzymes, and low platelets (HELLP) syndrome are 

also well-established (Sibai et al. 2000; Schwartz et al. 1999). Overall, women with multiple 

gestation pregnancies are six times more likely to be hospitalized with complications than 

are women with singleton pregnancies (American College of Obstetricians and 

Gynecologists 2004). Facts such as these have led experts to declare the high incidence of 

multiples to be a public health concern (ESHRE Capri Workshop Group 2000).

In contrast to the wealth of the literature addressing fetal and infant outcomes and maternal 

physical health risks, much less is known about the perinatal mental health of women with 
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multiple gestation pregnancies or their partners. Due to a multitude of factors, including 

increased demands of caring for multiple (often preterm) infants, greater sleep deprivation 

and sleep interruption, higher financial burden, social isolation, more prenatal medical 

involvement and physical discomfort, and greater role disruption for both parents, one might 

anticipate higher risk for perinatal depression, anxiety, and other mental health problems for 

parents of multiples as compared with parents of singletons. However, to our knowledge, no 

comprehensive literature review has been published that examines mental health outcomes 

in parents of multiples; only two related reviews exist, focusing more narrowly on risk for 

postpartum depression (PPD) in women who conceived twins as a result of assisted 

reproductive technology (ART; Ross et al. 2011) and mental health in parents of twins 

conceived via ART (Vilska and Unkila-Kallio 2010). Although results from six qualitative 

studies regarding the experience of parenting twins were summarized over a decade ago 

(Beck 2002), and some clinical recommendations have been proposed (e.g., Fisher and 

Stocky 2003), to our knowledge, a review of quantitative studies has not been published to 

date. With this background in mind, we conducted a systematic review of the current 

literature on parental mental health associated with multiple gestation pregnancies and 

following the birth of multiples. We also aimed to suggest future research directions based 

on findings of the review.

Method

We conducted a systematic review of published, quantitative, English language studies in 

which mental health outcomes in one or more parents of multiples were assessed via 

published and validated measures. Given the small body of literature on this topic and the 

substantial heterogeneity of research designs among published studies, a meta-analytic 

approach was not feasible (Bangert-Drowns 1995). To search for relevant articles, we used 

all available online databases in PsycINFO (i.e., 48 databases were searched, including 

MEDLINE). Search terms included: “multiple,” “twin,” “maternal,” “paternal,” “parental,” 

“postpartum,” “perinatal,” “antenatal,” “pregnancy,” “mental health,” “depression,” 

“anxiety,” “stress,” “adjustment,” and “well-being.” In light of the relative lack of research 

in this area, one of our primary goals was to evaluate the quality and methodology of the 

published literature and to describe the scope of content in this body of work. Thus, we 

reviewed all available studies addressing the mental health of parents of multiples, without 

selecting for specific methods, inclusion criteria, or clinical diagnoses. However, in order to 

be ultimately included in the current review, studies were required to measure the mental 

health of one or both parents as an outcome variable (e.g., parental depression, anxiety, and 

parenting stress). We excluded those studies that focused solely on outcomes that may 

potentially be related to mental health (e.g., sleep deprivation, marital stress, quality of life, 

financial strain, and the impact of ART) yet did not directly measure a specific parental 

mental health outcome variable.

Results

Our literature search initially yielded 540 abstracts, which we examined for their relevance 

to the current review paper. Ultimately, 27 articles were determined to meet criteria and 

were included (see Table 1). Some of these studies were also included in the previously 
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mentioned reviews that focused specifically on outcomes among families using ART (Ross 

et al. 2011; Vilska and Unkila-Kallio 2010). Of note, we also found a number of qualitative 

studies, many of which were methodologically strong (e.g., Holditch-Davis et al. 1999), yet 

which did not include any measure of a parental mental health outcome variable. All studies 

included in our review were published between 1989 and 2014. For the purposes of this 

review, we use the term “antenatal” to refer to any time-point during pregnancy, 

“postpartum” to refer to the first 12 months after childbirth, and “early parenthood” to refer 

to time-points beyond 1 year (for studies included in the present review, the early 

parenthood period spanned up to 5 years 8 months [Munro et al. 1990]).1 In the current 

paper, “ART” refers to any method used to achieve pregnancy that includes artificial or 

partially artificial means (e.g., in vitro fertilization [IVF], intracytoplasmic sperm injection 

[ICSI], cryopreservation, and intrauterine insemination [IUI]).

Parental mental health: multiples versus singletons

Twenty articles compared mental health outcomes in the antenatal, postpartum, and early 

parenthood period in parents of multiples versus parents of singletons (Choi et al. 2009; 

Clarke et al. 2014; Eisengart et al. 2003; Ellison et al. 2005; Feldman et al. 2004; Forman et 

al. 2000; Freeman et al. 2007; Glazebrook et al. 2001, 2004; Haigh and Wilkinson 1989; 

Hay et al. 1990; Jahangiri et al. 2011; Olivennes et al. 2005; Roca-de Bes et al. 2011; Sheard 

et al. 2007; Singer et al. 1999; Thorpe et al. 1991, 1995; Vilska et al. 2009; Zanardo et al. 

1998). We summarize this literature by subtopic below (e.g., classes of symptoms, time-

point, and maternal outcomes versus paternal outcomes).

Maternal depression during the postpartum and early parenthood periods—
Eight studies in our review addressed maternal postpartum depressive symptoms (Choi et al. 

2009; Damato 2004; Forman et al. 2000; Glazebrook et al. 2001; Haigh and Wilkinson 

1989; Hay et al. 1990; Sheard et al. 2007; Vilska et al. 2009). Of these, 7 studies directly 

compared levels of depressive symptoms in mothers of multiples versus singletons; most 

found higher levels of depression in mothers of multiples (Hay et al. 1990; Sheard et al. 

2007; Vilska et al. 2009) and/or a greater likelihood of experiencing moderate to severe 

depressive symptomatology (Choi et al. 2009; Haigh and Wilkinson 1989; Hay et al. 1990). 

However, two studies found no differences in levels of depressive symptoms at 6 weeks 

(Glazebrook et al. 2001) or 4 months postpartum (Forman et al. 2000). A final study 

evaluated postpartum depressive symptomatology in a sample of mothers of multiples but 

did not include a comparison sample of mothers of singletons (Damato 2004). This study 

concluded that the rate of maternal PPD (as defined by scores ≥16 on the Edinburgh 

Postnatal Depression Scale; Cox 1986) 9 weeks after the birth of twins was 12.2 %, which 

the author noted is no higher than the rate typically cited in the literature (i.e., for singletons; 

13 %; O’Hara and Swain 1996).

1A few studies included only one symptom assessment, at widely varying time points, that spanned our definition of postpartum and 
early parenthood periods. We classified these studies based on the average number of months post-birth of included participants (i.e., 
Colpin et al. 1999, 10–13 months, “postpartum”; Ellison et al. 2005, 1–4 years, “early parenthood”; Munro et al. 1990, 6 months to 5 
years 8 months, “early parenthood”; Roca-de Bes et al. 2011, 6 months to 4 years postpartum, “early parenthood”).
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We found six studies examining maternal depressive symptoms in the early parenting period 

(Ellison et al. 2005; Freeman et al. 2007; Garel et al. 1997; Olivennes et al. 2005; Thorpe et 

al. 1991; Vilska et al. 2009). Five directly compared depressive symptomatology in mothers 

of multiples versus singletons; and of these, 4 (Ellison et al. 2005; Olivennes et al. 2005; 

Thorpe et al. 1991; Vilska et al. 2009) found higher levels of depression in mothers of 

multiples. Importantly, Thorpe et al. (1991) uncovered a non-significant trend whereby risk 

of depression in mothers of twins was higher than in mothers of closely spaced singletons. A 

final study evaluated depressive symptomatology in a sample of mothers of multiples but 

did not compare levels of depressive symptoms in mothers of multiples versus mothers of 

singletons (Garel et al. 1997). The authors of this study found that 36 % of mothers of 4-

year-old triplets had “high” levels of depression (as defined by a score ≥23 on the Center for 

Epidemiological Studies Depression Questionnaire; Radloff 1977).

Interestingly, the choice of outcome measure may have played a role in whether the authors 

of a given study found differences in depressive symptoms between mothers of singletons 

and mothers of multiples. The studies that failed to find between-group differences in 

postpartum and early parenthood depression, for example, all employed the Edinburgh 

Postnatal Depression Scale (Cox 1986; e.g., Forman et al. 2000; Freeman et al. 2007; 

Glazebrook et al. 2001). In contrast, those studies that did find such differences more often 

used measures that are not specifically tailored to the postpartum period, such as the Center 

for Epidemiological Studies Depression scale (Radloff 1977; i.e., Choi et al. 2009; Ellison et 

al. 2005), the General Health Questionnaire (Goldberg 1992; i.e., Vilska et al. 2009), the 

Leeds Scales (Snaith et al. 1976; i.e., Haigh and Wilkinson 1989), and the Malaise Inventory 

(Rutter et al. 1980; i.e., Thorpe et al. 1991).

Maternal anxiety during the postpartum and early parenthood periods—Four 

studies examined maternal anxiety in the postpartum or early parenthood periods 

(Glazebrook et al. 2001; Hay et al. 1990; Vilska et al. 2009; Zanardo et al. 1998). One found 

no differences in anxiety at 6 weeks postpartum in women with twins or triplets versus 

singletons (Glazebrook et al. 2001). The other three studies found higher postpartum and 

early parenthood anxiety among mothers of twins. Hay et al. (1990) reported that mothers of 

twins had more symptoms of anxiety than mothers of singletons in the early postpartum 

period (0–12 weeks), and experienced high levels of anxiety at 3 times the rate of mothers of 

singletons. Zanardo et al. (1998) found a non-significant trend toward more postpartum 

anxiety in mothers of high-risk premature twins than in mothers of high-risk premature 

singletons. Vilska et al. (2009) found greater anxiety at 2 months postpartum in mothers of 

twins than in mothers of singletons. This difference persisted to 24 months but was limited 

to mothers of naturally conceived offspring by that time-point.

Early parenting stress and general maternal mental health—Nine studies 

compared mothers of multiples versus mothers of singletons in terms of parenting stress 

and/or the construct of general mental health. Of the five studies that addressed the 

postpartum period (Clarke et al. 2014; Feldman et al. 2004; Glazebrook et al. 2001, 2004; 

Singer et al. 1999), several found higher psychiatric distress (Clarke et al. 2014) and 

parenting stress (Feldman et al. 2004; Glazebrook et al. 2004) in the case of multiples. 
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Glazebrook et al. (2004) also concluded that mothers of multiples (all of whom were 

conceived via IVF in this case) were more likely to report severe parenting stress than 

mothers of singletons conceived via IVF (22 versus 5 %; OR 5.14, 95 % CI 1.55–16.99) or 

naturally (22 versus 9 %; OR 2.76, 95 % CI 1.03–7.4). Importantly, primiparous mothers of 

twins may experience more postpartum parenting stress than mothers of twins who already 

have older child/children (Colpin et al. 1999). In contrast, two studies found no differences 

in the reported stress or general mental health between mothers of multiples and mothers of 

singletons in the postpartum period (Glazebrook et al. 2001; Singer et al. 1999).

Five studies addressed parenting stress and general mental health in the early parenthood 

period (Eisengart et al. 2003; Ellison et al. 2005; Freeman et al. 2007; Olivennes et al. 2005; 

Singer et al. 1999). Some data indicate higher parenting stress in the case of multiples 

(Freeman et al. 2007; Olivennes et al. 2005). However, three studies found no between-

group differences in reported stress (Ellison et al. 2005; Singer et al. 1999), general mental 

health (Singer et al. 1999), or psychiatric distress (Eisengart et al. 2003).

Maternal antenatal mental health—Relatively fewer studies have explored the impact 

of multiple gestation pregnancies on maternal antenatal mental health; we found only four 

studies that addressed this question2 (Glazebrook et al. 2001; Jahangiri et al. 2011; Thorpe 

et al. 1995; Vilska et al. 2009); Vilska et al. (2009) found no differences in levels of anxiety 

during the second trimester between women who had conceived twins or singletons. In 

contrast, two reports concluded that levels of anxiety are higher in the antenatal period 

among women who are expecting multiples than those who are expecting singletons 

(Glazebrook et al. 2001; Jahangiri et al. 2011); Glazebrook et al. (2001) also found 

significantly higher rates of probable anxiety disorders among women expecting multiples; 

at 18 weeks gestation, 31 % of women who conceived via IVF and were expecting multiples 

had a probable anxiety disorder versus 19 % among women who conceived singletons via 

IVF and 13 % among women who conceived singletons naturally (13 %). At 28 weeks 

gestation, rates were still higher in the multiples group, but not significantly so.

Conclusions were also inconsistent with respect to antenatal depressive symptoms. One 

study found greater depression symptom levels at 28 weeks gestation in women expecting 

twins or triplets than in women expecting singletons (Glazebrook et al. 2001), while other 

studies have found no differences in depressive symptoms between women expecting twins 

versus singletons (Thorpe et al. 1995 [18 and 32 weeks gestation]; Jahangiri et al. 2011 [5–

8, 10–12, and 20–22 weeks gestation]). A fourth study did not compare antenatal depression 

across all mothers expecting twins versus all mothers expecting singletons, but found that 

women who conceived twins naturally reported higher levels of depressive symptoms than 

those who conceived twins via ART or singletons naturally or via ART (Vilska et al. 2009).

Inconsistencies in the literature examining maternal antenatal mental health may be 

accounted for by use of varying types of methodology. Specifically, these studies addressed 

depression and anxiety and included women who conceived multiples and singletons only 

2A fifth study combined antenatal and postpartum assessments, thus precluding the ability to draw conclusions about the antenatal 
period specifically (Hay et al. 1990). The authors found that mothers of twins had more symptoms of anxiety and depression in the 
perinatal period than mothers of singletons.
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via IVF (Jahangiri et al. 2011), multiples and singletons via IVF or naturally (Vilska et al. 

2009), multiples via IVF and singletons naturally (Glazebrook et al. 2001), and multiples 

and singletons via unknown means (Thorpe et al. 1995). It seems reasonable to expect that 

women who underwent IVF to achieve pregnancy and those who did not would experience 

pregnancy very differently. The impact of infertility on women’s mental health outcomes 

and stress levels are well established (Freeman et al. 1985; Sbaragli et al. 2008), and 

research suggests that compromised mental health persists even if pregnancy is achieved 

(Berkenkotter 2002), as anxiety shifts from one’s inability to conceive toward the health of 

the fetus (Lin et al. 2013). Such concerns are likely magnified in the case of a (high-risk) 

multiple pregnancy. If this is true, it is hardly surprising that studies in which multiples were 

conceived via IVF find elevated maternal antenatal anxiety (e.g., Glazebrook et al. 2001; 

Jahangiri et al. 2011), if not necessarily elevated depression (Glazebrook et al. 2001 versus 

Vilska et al. 2009).

Partners’ mental health—We identified nine published studies that examined the mental 

health of partners in the case of multiple gestation pregnancies or births, and all of these 

focused on fathers (Baor et al. 2004; Colpin et al. 1999; Cook et al. 1998; Feldman et al. 

2004; Glazebrook et al. 2001; Munro et al. 1990; Roca-deBes et al. 2011; Vilska et al. 2009; 

Zanardo et al. 1998). Of note, some studies did not compare outcomes in the case of 

multiples versus singletons (Baor et al. 2004; Colpin et al. 1999; Cook et al. 1998;Munro et 

al. 1990) and one study pooled mothers’ and fathers’ data, thus precluding specific 

conclusions about paternal mental health (Roca-de Bes et al. 2011). Broadly speaking, most 

research suggests similar patterns in mental health outcomes for mothers and fathers of 

multiples at most time-points (e.g., Vilska et al. 2009). Specifically, data indicate that fathers 

of multiples experience similarly elevated postpartum parenting stress (Feldman et al. 2004), 

postpartum depression (Glazebrook et al. 2001), and early parenthood general psychiatric 

distress (Munro et al. 1990) as mothers of multiples. One study, however, concluded that 

mothers of twins experience more postpartum distress and lower levels of well-being than 

their spouses (Baor et al. 2004), and another found a non-significant trend toward more 

postpartum anxiety in mothers than in fathers of high-risk premature twins (Zanardo et al. 

1998).

All four studies that permitted comparisons between fathers of multiples and fathers of 

singletons indicate worse mental health outcomes in the postpartum and early parenthood 

periods in fathers of multiples. Fathers of multiples conceived via IVF are more depressed at 

6 weeks postpartum than fathers of singletons conceived via IVF or naturally (Glazebrook et 

al. 2001). Fathers of multiples also experience more parenting stress at 3 months postpartum 

than fathers of singletons (Feldman et al. 2004) and fathers of high-risk premature twins 

report marginally more anxiety after hospital discharge than fathers of high-risk premature 

singletons (Zanardo et al. 1998);Vilska et al. (2009) found no differences in depression or 

anxiety in fathers expecting twins versus singletons in the second trimester of pregnancy. By 

2 months postpartum, however, fathers of twins reported more symptoms of depression than 

fathers of singletons. Differences persisted to 24 months postpartum, at which point fathers 

of twins reported more symptoms of depression and more symptoms of anxiety than fathers 

of singletons.
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Finally, one study pooled fathers’ and mothers’ data, thus precluding the ability to draw 

specific conclusions about maternal or paternal perinatal mental health (Roca-de Bes et al. 

2011). The authors found that, in the early parenthood period, parents of multiples reported 

more symptoms of depression but equal amounts of stress as parents of singletons.

Naturally conceived multiples versus multiples resulting from assisted reproductive 
technology

Seven studies in our review compared outcomes in parents who conceived multiples 

naturally versus those who conceived with the use of ART (Baor et al. 2004; Colpin et al. 

1999; Cook et al. 1998; Munro et al. 1990; Roca-de Bes et al. 2011; Tully et al. 2003; Vilska 

et al. 2009). Once again, results were mixed and methodology varied considerably. Three 

studies found higher self-reported parenting stress among parents who had conceived 

multiples using ART, in the postpartum (Baor et al. 2004; Colpin et al. 1999) and early 

parenthood periods (Cook et al. 1998). In two of these reports, this effect was limited to 

primiparous parents (Baor et al. 2004) or primiparous mothers (Colpin et al. 1999). Poorer 

postpartum maternal mental health (Baor et al. 2004) and psychosocial well-being (Colpin et 

al. 1999) was also observed in the case of ART-assisted multiple gestation births. In 

contrast, three studies found no differences in overall parental mental health (Munro et al. 

1990), parental depression (Roca-de Bes et al. 2011) or maternal depression (Tully et al. 

2003), or parental perceived stress (Roca-de Bes et al. 2011) in the early parenthood period 

between parents who conceived multiples naturally and those who conceived via ART3. 

Finally, Vilska et al. (2009) found that mothers who conceived twins naturally reported 

higher depressive symptoms antena-tally (i.e., during the second trimester of pregnancy) 

than those who conceived via ART. No differences in maternal anxiety or depressive 

symptoms were observed between NC and ART groups at postpartum or early parenthood 

time points (2 and 24 months, respectively), and no differences in paternal anxiety or 

depression were observed at any time points (2nd trimester, 2 or 24 months postpartum).

Twins versus higher order multiples

Most studies covered in the previous sections that included parents of twins and parents of 

higher-order multiples combined all of those participants into one “multiples” group so this 

group could be compared to parents of singletons (i.e., Choi et al. 2009; Clarke et al. 2014; 

Eisengart et al. 2003; Forman et al. 2000; Glazebrook et al. 2001, 2004; Roca-de Bes et al. 

2011; Singer et al. 1999). However, it is plausible that perinatal mental health outcomes may 

be different in the case of a twin pregnancy or birth versus a higher-order multiple gestation 

pregnancy or birth. We found only four studies that specifically compared mental health 

outcomes in parents of twins versus parents of higher-order multiples. Results of these 

reports were mixed, but overall, data reflect worse outcomes in the case of higher-order 

multiples in comparison to twin births. Ellison et al. (2005) found that maternal depression 

(but not perceived stress) in the first 1–4 years of parenthood increased with each increase in 

birth multiplicity (OR 1.71, 95 % CI 1.00–2.92). Feldman et al. (2004) found that parents of 

3-month-old triplets reported more postpartum stress than parents of 3-month-old twins, 

3Of note, however, Munro et al. (1990) found that parents of twins conceived naturally or via IVF reported more psychiatric distress 
than parents of twins conceived after an infertility workup without IVF.
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who in turn reported more stress than parents of 3-month-old singletons (ES=.11; patterns 

were comparable for mothers and fathers). A third study found a non-significant trend, 

whereby each additional infant increased the risk of clinically significant maternal 

depressive symptoms at 6 weeks postpartum (Sheard et al. 2007). In contrast, Freeman et al. 

(2007) found no differences in self-reported parenting stress or depression between mothers 

of 3-year-old twins and mothers of 3-year-old triplets. Inconsistencies between study 

findings might be accounted for by the wide range of time points at which parents were 

assessed. Specifically, it is possible that an additional mental health burden is indeed 

incurred by higher-order multiples over the first 1–2 years, but that this burden abates by 3 

years or so.

Discussion

The current paper represents the first published study to systematically review empirical 

research addressing mental health outcomes among mothers and fathers of multiples, 

including families with both NC and ART multiples. Across the 27 included studies, 

methodologies, research questions, and study samples varied considerably, making firm 

conclusions difficult. For example, among studies examining depressive symptoms, 9 

different measures of depression were used (CESD [Radloff 1977; e.g., Choi et al. 2009]; 

DIS [Robins et al. 1995; e.g., Tully et al. 2003]; EDS [Thorpe 1993; e.g., Freeman et al. 

2007]; EPDS [Cox 1986; e.g., Damato 2004]; GHQ [Goldberg 1992; e.g., Glazebrook et al. 

2004]; HADS [Zigmond and Snaith 1983; e.g., Glazebrook et al. 2001]; Leeds Scales 

[Snaith et al. 1976; e.g., Haigh and Wilkinson 1989]; MHQ [Crisp et al. 1978; e.g., Hay et 

al. 1990]; MI [Rutter et al. 1980; e.g., Thorpe et al. 1991]). A wide range of time points was 

evaluated, ranging from the second trimester of pregnancy to 5 years after childbirth. Some 

studies combined parents of twins and parents of higher-order multiples into one “parents of 

multiples” group (e.g., Glazebrook et al. 2001), whereas others included only parents of 

twins (e.g., Vilska et al. 2009) or differentiated between parents of twins and parents of 

higher-order multiples (e.g., Ellison et al. 2005). Samples included women who had 

conceived multiples naturally (e.g., Vilska et al. 2009), via ART (e.g., Freeman et al. 2007), 

and via unspecified means (e.g., Choi et al. 2009). Finally, three studies focused specifically 

on parents of very low birth weight or high-risk premature babies (Eisengart et al. 2003; 

Singer et al. 1999; Zanardo et al. 1998). Despite these methodological, conceptual, and 

procedural inconsistencies, however, some important themes emerged from our review.

Most, though not all, of the existing research suggests that postpartum and early parenthood 

mental health outcomes (e.g., depression, anxiety, parenting stress) are worse for mothers of 

multiples than for mothers of singletons. Evidence also exists that mothers of multiples may 

be more likely to experience more severe mental health symptoms than mothers of 

singletons. Finally, based on the limited data available, mental health outcomes may be 

worse for mothers of higher-order multiples than for mothers of twins. Importantly, these 

data mirror conclusions that have been drawn from qualitative studies on the experience of 

mothering multiples (e.g., Bolch et al. 2012; Ellison and Hall 2003; Garel and Blondel 

1992).
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Given previously discussed inconsistencies in the literature (e.g., Forman et al. 2000 versus 

Vilska et al. 2009), additional studies comparing mental health outcomes among parents of 

multiples versus parents of singletons are needed. Future studies should seek to uncover 

predictors of poor mental health in parents of multiples, as well as potential reasons for the 

seemingly greater mental health burden for parents of multiples, as compared to parents of 

singletons. Many factors might contribute to these effects. For example, sleep loss is 

significantly greater and sleep is more fragmented in parents of multiples than in parents of 

singletons (Damato and Burant 2008). Marital stress and divorce rates are also higher 

(Pinborg et al. 2003; Jena et al. 2011). Maternal rate of return to work is slower after having 

multiples than after having singletons, and financial strain is higher (McKay 2010). Parents 

of newborn twins do not tend to accommodate to their heavier parenting burden by spending 

less time with either baby, meaning that caretaking demands are fully doubled; for example, 

one study found that parents of infant twins manage an average of 19 feedings in a 24 h 

period (Damato and Burant 2008). Some research has suggested that newborn twins are 

more likely than multiples to have difficult temperaments (i.e., high reactivity, low 

adaptability, and more negative mood; Hay et al. 1990). Other factors that have been 

proposed as contributing to worse mental health outcomes among mothers of multiples 

include more perinatal medical complications and longer duration hospital stays before 

and/or after childbirth, greater difficulty establishing breastfeeding, and a more difficult 

physical recovery (Fisher and Stocky 2003). However, in the absence of additional research 

demonstrating an association between multiple births and poorer postpartum mental health, 

one can only speculate on such mediational relationships.

Of note, we found some limited evidence suggesting that mental health outcomes may be 

worse for mothers who have multiples first versus those who had a singleton first followed 

by multiples, and for mothers with multiples versus mothers with closely spaced singletons. 

Adjusting to parenthood and learning the skills of mothering can be disorienting and 

demanding under “typical” circumstances (i.e., in the case of a singleton birth) (Nelson 

2003). Managing two newborns when parenting skills and identity as a mother have not yet 

been established may be considerably more taxing. Further, having two or more offspring 

who are the exact same age presents unique challenges that are not present even when 

offspring are extremely closely spaced, particularly in the early years. For example, a 9-

month-old sibling of a newborn baby may play on her own for short periods and probably 

sleeps through the night, leaving his or her parents with somewhat more time and energy to 

devote to their (less independent) newborn.

In contrast to the literature on maternal postpartum and early parenthood mental health 

outcomes, there were far fewer studies addressing antenatal mental health. Although some 

evidence does indicate higher maternal anxiety in the case of multiple gestation pregnancies, 

given the small body of existing literature and inconsistencies in findings as well as 

methodology, results must be considered inconclusive at this point. It may be that the 

anticipation of having twins or higher-order multiples does not tend to result in significant 

emotional distress, even in the context of increased medical involvement and physical 

discomfort, because of positive emotions experienced at the prospect of welcoming two or 

more babies into one’s household. Parents may also be somewhat uninformed about the 

risks and stressors that come with having multiples, perhaps because prenatal care providers 
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often do not adequately educate and prepare their patients. For instance, the authors of one 

older study (Hay and O’Brien 1984) found that 23 % of women who were pregnant with 

twins were not at all concerned about the extra work that multiples would bring and 29 % 

were not worried about their twins’ potential health problems. Further, there is evidence 

that, at least among IVF couples, providers are more likely to discuss the risks associated 

with higher-order multiples but rarely discuss the challenges of having twins (Ellison et al. 

2005; Porter and Bhattacharya 2005). While providers may have become more likely to 

discuss the logistical and emotional risks of having multiples since these studies were 

published, typical prenatal care for women expecting multiples likely still does not follow 

expert recommendations (Fisher and Stocky 2003). Regardless of the reasons for the 

discrepancy, findings to date suggest that the anticipation of having twins or higher order 

multiples may not be as emotionally disruptive as the realities of parenting young multiples.

Few published studies have examined paternal mental health. Those that have, however, 

have found worse depression, anxiety, and parenting stress among fathers of multiples than 

fathers of singletons in the postpartum and early parenthood periods. While the mental 

health effects of pregnancy and childbirth on fathers is, overall, an understudied yet critical 

area, examining paternal mental health may be especially important in multiple gestation 

pregnancies and births, given the relatively heavier parenting burden that fathers typically 

assume in the case of multiple births (Beck 2002; Cooper 2004; Corter 1982; Flaherty and 

Damato 2009; Robin et al. 1988, 1991; Simpson and Paviour 1994). Encouragingly, some 

research suggests that fathers of multiples may feel particularly confident in their caretaking 

abilities and especially emotionally close to their babies (Akerman et al. 1997; Lytton 1980), 

perhaps as a result of their heavy child-raising investment. Indeed, fathers who are heavily 

involved in infant care from birth report greater satisfaction and enjoyment of parenting than 

those who are not (Weigel et al. 2000). Unfortunately, this heavier parenting burden means 

that fathers of multiples also experience many of the corresponding drains that mothers of 

multiples experience, such as greater role disruption, social isolation, and sleep deprivation. 

One study found that fathers of multiples may even experience greater sleep loss, at least in 

the immediate postpartum period, than mothers of multiples (Damato and Burant 2008). 

Therefore, although this more egalitarian caretaking role may contribute to some important 

positive outcomes (e.g., fathers’ increased feelings of competence and emotional investment 

in their offspring), our review found that fathers of multiples also experience a parallel 

increase in negative mental health outcomes.

The literature appears more mixed as to whether there are differences in mental health 

outcomes among parents of NC multiples versus multiples resulting from ART. However, 

we found some evidence that outcomes may be worse for parents of multiples resulting from 

ART in the postpartum period (versus no clear between-group differences in early 

parenthood). In contrast, the one study that examined antenatal outcomes found higher 

maternal depressive symptoms among women who conceived twins naturally versus via 

ART. Importantly, the authors of a prior review paper examining risk for PPD in women 

who conceived twins following ART concluded that multiple births (but not ART) were 

associated with increased risk for depressive symptoms (Ross et al. 2011). Clearly, more 

research is needed in this area. Of note, a number of studies have found that parents with a 

history of infertility often express a desire for (and may even idealize) the notion of having 
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twins or higher-order multiples (e.g., Gleicher et al. 1995; Ryan et al. 2004), and that desire 

for multi-fetal gestation is associated with lack of knowledge about associated health risks 

(Ryan et al. 2005). These data (coupled with our finding that parental postpartum mental 

health may be particularly compromised in parents who deliver multiples conceived via 

ART) underscore the importance of educating this population not only on the physical and 

medical challenges of multiple gestation pregnancies and births, but also the realities of the 

functional burden, sleep disruption, and possibility of mental health impacts for parents. 

Indeed, given the medical context in which these couples are already engaged, it is possible 

that medical risks are more carefully reviewed yet education about psychological 

repercussions may be overlooked. Research suggests that providing information to such 

couples about the health risks of a twin pregnancy decreases desire for such a gestation 

(Newton and McBride 2005). Additional education about mental health risks may further 

influence aspects of ART decision-making, such as elective single embryo transfer.

Perhaps the most salient aspect of our literature review was the large number of potentially 

important topics that have not yet been investigated. Most studies focused on postpartum/

early parenthood depression or stress; in contrast, relatively little attention has been paid to 

perinatal anxiety or emotional wellbeing during pregnancy, and we found no studies 

examining postpartum psychosis or other disorders. No included studies examined clinical 

diagnosis, and all but one (Tully et al. 2003) used self-report measures of symptom 

elevations. All but 6 studies were conducted outside of the United States. Given pronounced 

differences between the US and other Westernized countries in healthcare legislation, 

parental leave policies, postnatal stipends and assistance, and other factors that likely impact 

mental health in the perinatal and early parenthood periods, more research in the US is 

recommended. Strikingly, we found no studies that examined same-sex couples’ or partners’ 

mental health in the case of multiple gestation pregnancies. Given that ART (with its 

associated higher incidence of multiples; Kulkarni et al. 2013) is one way in which gay and 

lesbian couples may seek to have a baby, this is a significant gap in the literature. Of note, 

research suggests that same-sex couples experience unique stressors when trying to conceive 

and in the perinatal period (e.g., lack of support when trying to conceive, heterosexism in the 

ART system and at the societal level more broadly; Yager et al. 2010) that may exacerbate 

stress, even in the case of a singleton birth.

Methodologically speaking, many of the studies we uncovered did not address outcomes that 

may be of interest, such as conducting comparisons of mental health among parents of 

singletons versus multiples (e.g., Baor et al. 2004; Damato 2004), or parents of NC multiples 

versus multiples resulting from ART (e.g., Glazebrook et al. 2004; Sheard et al. 2007). 

Numerous studies included parents of multiples of widely varying ages, potentially 

obscuring stage-specific, between-group effects (Ellison et al. 2005; Munro et al. 1990; 

Olivennes et al. 2005; Roca-de Bes et al. 2011). Few studies controlled for potentially 

important covariates, such as parents’ lifetime history of mental health diagnoses or 

treatment (for an exception see, e.g., Choi et al. 2009). Possibly limited by relatively small 

samples, no studies included formal mediational analyses to examine potential reasons 

underlying identified effects (i.e., sleep deprivation, financial burden, and social isolation).
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One particularly conspicuous omission from the literature was any work focused on 

developing or testing interventions designed to prevent or treat mental health concerns in the 

perinatal period that specifically targets parents of multiples. Effective treatment for this 

population would likely need to address a range of concerns that are particular to parents of 

multiples. In addition to issues we have raised (e.g., managing anxiety over maternal and 

fetal physical health during pregnancy, greater marital strain and role disruption for both 

parents post-delivery), qualitative research has highlighted themes that often emerge when 

parents of multiples discuss the early parenting experience. For example, in a meta-synthesis 

of six qualitative studies on the topic, Beck (2002) identified five themes that underlay these 

parents’ experience in the first year of their babies’ lives: bearing a constant burden 

(including sub-themes of having no “down-time,” feeling stressed and fatigued, guilt over 

attending to one child at the expense of another, feeling confined and tied down, and severe 

financial strain); experiencing an “emotional roller coaster” that may include strong, 

simultaneous positive and negative emotions (e.g., gratitude, fulfillment, bitterness, and 

frustration); accepting help and support from others; concern over treating the babies fairly 

and equally; and discovering, acknowledging, and adapting to each infants’ individuality. 

Any intervention designed to address mental health concerns among parents expecting or 

caring for young twins or higher-order multiples would benefit from including an explicit 

focus on such themes. On a final note, logistical barriers to treatment such as a more 

unpredictable schedule, greater time spent nursing/feeding, and more difficulty leaving the 

house for mental health appointments would need to be taken into account in the design and 

development of a targeted treatment for parents of multiples. Telehealth, internet, or mobile 

health interventions, which could be accessed at parents’ leisure, from their own homes, 

while they are caring for their offspring, might be especially appealing to this population.

There are a number of limitations to the current review that are important to consider. A 

meta-analytic approach might have yielded more definitive conclusions regarding 

consistency and magnitude of effects. Unfortunately, such an approach was not deemed 

feasible due to the heterogeneity of the included studies’ methodology. Relatedly, a formal 

quality assessment of each study that was included, which is typically part of meta-analytic 

reviews, was also not conducted. As additional studies (and replications of existing studies) 

are conducted, meta-analyses, including more formal quality assessments, will become 

possible to synthesize the available data. Finally, although we used relatively broad 

inclusion criteria in an effort to address multiple questions that will likely be of interest to 

readers (e.g., Are there differences between the mental health of parents of multiples and 

parents of twins? Is having higher-order multiples more stressful than having twins?), such a 

comprehensive approach might have obscured patterns which may have otherwise been 

more evident had a more narrow set of studies been included.

Conclusion

Given the current “epidemic of multiple pregnancies” in much of the Western world, it is 

surprising that more research has not examined perinatal mental health in parents of 

multiples. Our review of the available literature suggests that mental health outcomes in the 

postpartum and early childhood periods are, in general, worse for parents of multiples versus 

parents of singletons, and may be worse in the case of higher-order multiples versus twins. 
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In contrast, we found no clear evidence for differences in mental health outcomes in the 

antenatal period between women expecting singletons versus multiples. Postpartum (but not 

early parenthood) outcomes may be worse for parents of multiples resulting from ART 

versus NC multiples, while maternal antenatal depressive symptoms may be higher among 

women with NC multiples versus ART. There is a need for research addressing numerous 

important topics that have not yet been studied, including same-sex partners’ psychological 

well-being and incidence/severity of psychotic, panic, and other symptoms among parents of 

multiples. All of the studies included in this review employed self-report measures of 

symptom elevations; future research should also examine rates of formal, clinical diagnoses. 

Further, mediational studies are necessary and will begin to shed light on possible causal 

relationships between the stressors experienced by parents of multiples and mental health 

outcomes. Finally, future work should include development of psychosocial treatments and 

support interventions to assist parents in need.

Acknowledgments

The preparation of this manuscript was supported by the National Institute of Mental Health Grant K23 MH093410 
awarded to SJW.

References

Abidin, RR. The Parenting Stress Index Short Form. Charlottesville: Pediatric Psychology Press; 1990. 

Akerman B, Hovmöller MM, Thomassen PA. The challenges of expecting, delivering and rearing 
triplets. Acta Genet Med Gemel. 1997; 46(2):81–86.

American College of Obstetricians and Gynecologists Practice Bulletin No. 56. Multiple Gestation: 
Complicated Twin, Triplet, and High-Order Multifetal Pregnancy. 2004; 104(4)

Bangert-Drowns RL. Misunderstanding meta-analysis. Eval Health Prof. 1995; 18:304–314. [PubMed: 
10145080] 

Baor L, Bar-David J, Blickstein I. Psychosocial resource depletion of parents of twins after assisted 
versus spontaneous reproduction. Int J Fertil. 2004; 49:13–18.

Beck C. Mothering multiples: a meta-synthesis of qualitative research. MCN Am J Matern Child Nurs. 
2002; 27(4):214–221. [PubMed: 12131272] 

Berkenkotter E. Prenatal maternal adjustment after infertility. Diss Abstr Int. 2002; 62(9-B):4209.

Blondel B, Kaminski M. Trends in the occurrence, determinants, and consequences of multiple births. 
Semin Perinatol. 2002; 26(4):239–249. [PubMed: 12211614] 

Bolch CE, Davis PG, Umstad MP, Fisher JW. Multiple birth families with children with special needs: 
a qualitative investigation of mothers’ experiences. Twin Res Hum Genet. 2012; 15:503–515. 
[PubMed: 22856390] 

Büscher U, Horstkamp B, Wessel J, Chen FC, Dudenhausen JW. Frequency and significance of 
preterm delivery in twin pregnancies. Int J Gynaecol Obstet. 2000; 69:1–7. [PubMed: 10760526] 

Choi Y, Bishai D, Minkovitz CS. Multiple births are a risk factor for postpartum maternal depressive 
symptoms. Pediatrics. 2009; 123:1147–1154. [PubMed: 19336374] 

Clarke K, Saville N, Shrestha B, Costello A, King M, Manandhar D, Osrin D, Post A. Predictors of 
psychological distress among postnatal mothers in rural Nepal: a cross-sectional community-based 
study. J Affect Disord. 2014; 156:76–86. [PubMed: 24370265] 

Cohen, S.; Williamson, G. Perceived stress in a probability sample of the United States. In: Spacapan, 
S.; Oscamp, S., editors. The social psychology of health: Claremont symposium on applied social 
psychology. Newbury Park: Sage Publications; 1988. p. 31-67.

Colpin J, De Munter A, Nys K, Vandemeulebroecke L. Parenting stress and psychosocial well-being 
among parents with twins conceived naturally or by reproductive technology. Hum Reprod. 1999; 
14:3133–3137. [PubMed: 10601109] 

Wenze et al. Page 14

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cook R, Bradley S, Golombok S. A preliminary study of parental stress and child behavior in families 
with twins conceived by in-vitro fertilization. Hum Reprod. 1998; 13:3244–3246. [PubMed: 
9853888] 

Cooper, C. Twins and multiple births: the essential parenting guide from pregnancy to adulthood. 
London: Vermilion; 2004. 

Corter, C. Invited address at the child development conference. Waterloo: University of Waterloo; 
1982. Parenting, prematurity, and multiple birth. 

Cox, JL. Postnatal depression. Edinburgh: Churchill Livingston; 1986. 

Crisp AH, Jones MG, Slater P. The Middlesex Hospital Questionnaire: a validity study. Br J Med 
Psychol. 1978; 51:269–280. [PubMed: 687530] 

Damato EG. Prenatal attachment and other correlates of postnatal maternal attachment to twins. Adv 
Neonatal Care. 2004; 4:274–291. [PubMed: 15517522] 

Damato EG, Burant C. Sleep patterns and fatigue in parents of twins. J Obst Gyn Neo. 2008; 37:738–
749.

Derogatis, LR. The Brief Symptom Inventory Manual. Baltimore: Clinical Psychometric Research; 
1992. 

Eisengart SP, Singer LT, Fulton S, Baley JE. Coping and psychological distress in mothers of very low 
birth weight young children. Parent Sci Pract. 2003; 3:49–72.

Ellison MA, Hall J. Social stigma and compounded losses: quality-of-life issues for multiple-birth 
families. Fertil Steril. 2003; 80:405–414. [PubMed: 12909506] 

Ellison MA, Hotamisligil S, Lee H, Rich-Edwards JW, Pang SC, Hall JE. Psychosocial risks 
associated with multiple births resulting from assisted reproduction. Fertil Steril. 2005; 83:1422–
1428. [PubMed: 15866579] 

ESHRE Capri Workshop Group. Multiple gestation pregnancy. Hum Reprod. 2000; 15:1856–1864. 
[PubMed: 10920117] 

Ettner SL, Christiansen CL, Callahan TL, Hall JE. How low birthweight and gestational age contribute 
to increased inpatient costs for multiple births. Inquiry. 1997–98; 34(4):325–339. [PubMed: 
9472231] 

Feldman R, Eidelman AI, Rotenberg N. Parenting stress, infant emotion regulation, maternal 
sensitivity, and the cognitive development of triplets: a model for parent and child influences in a 
unique ecology. Child Dev. 2004; 75:1774–1791. [PubMed: 15566379] 

Fisher J, Stocky A. Maternal perinatal mental health and multiple births: implications for practice. 
Twin Res. 2003; 6(6):506–513. [PubMed: 14965461] 

Flaherty L, Damato EG. Relationships among sleep duration, sleep quality, fatigue, and depression in 
fathers of twins. West J Nurs Res. 2009; 31:1094–1095. [PubMed: 20008319] 

Forman DN, Videbech P, Hedegaard M, Salvig JD, Secher NJ. Postpartum depression: identification 
of women at risk. Br J Obstet Gynaecol. 2000; 107:1210–1217.

Freeman EW, Boxer AS, Rickels K, Tureck R, Mastroianni L Jr. Psychological evaluation and support 
in a program of in vitro fertilization and embryo transfer. Fertil Steril. 1985; 43:48–53. [PubMed: 
3965315] 

Freeman T, Golombok S, Olivennes F, Ramogida C, Rust J. Psychological assessment of mothers and 
their assisted reproduction triplets at age 3 years. Reprod Biomed Online. 2007; 15(Suppl 3):13–
17. [PubMed: 18598603] 

Garel M, Blondel B. Assessment at 1 year of the psychological consequences of having triplets. Hum 
Reprod. 1992; 7:729–732. [PubMed: 1639994] 

Garel M, Salobir C, Blondel B. Psychological consequences of having triplets: a 4-year follow-up 
study. Fertil Steril. 1997; 67:1162–1165. [PubMed: 9176462] 

Glazebrook C, Cox S, Oates M, Ndukwe G. Psychological adjustment during pregnancy and the 
postpartum period in single and multiple in vitro fertilization births: a review and preliminary 
findings from an ongoing study. Reprod Technol. 2001; 10:112–119.

Glazebrook C, Sheard C, Cox S, Oates M, Ndukwe G. Parenting stress in first-time mothers of twins 
and triplets conceived after in vitro fertilization. Fertil Steril. 2004; 81:505–511. [PubMed: 
15037391] 

Wenze et al. Page 15

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gleicher N, Campbell DP, Chan CL, et al. The desire for multiple births in couples with infertility 
problems contradicts present practice patterns. Hum Reprod. 1995; 10:1079–1084. [PubMed: 
7657745] 

Goldberg, D. General Health Questionnaire (GHQ-12). Windsor: NFER-NELSON; 1992. 

Goldberg, DP.; Williams, P. A user’s guide to the General Health questionniare. Windsor, United 
Kingdom: NFER-NELSON; 1988. 

Haigh J, Wilkinson L. Care and management of twins. Health Visitor. 1989; 62:43–45. [PubMed: 
2925404] 

Hay DA, O'Brien PJ. The role of parental attitudes in the development of temperament in twins at 
home, school and test situations. Acta Genet Med Gemellol. 1984; 33:191–204. [PubMed: 
6540951] 

Hay DA, Gleeson C, Davies C, Lorden B, Mitchell D, Paton L. What information should the multiple 
birth family receive before, during, and after the birth? Acta Genet Med Gemel. 1990; 39:259–
269.

Holditch-Davis D, Roberts D, Sandelowski M. Early parental interactions with and perceptions of 
multiple birth infants. J Adv Nurs. 1999; 30:200–210. [PubMed: 10403997] 

Imaizumi Y. Trends of twinning rates in ten countries, 1972–1996. Acta Genet Med Gemel. 1997; 
46(4):209–218.

Jahangiri F, Hirschfeld-Cytron J, Goldman K, Pavone ME, Gerber S, Klock SC. Correlation between 
depression, anxiety, and nausea and vomiting during pregnancy in an in vitro fertilization 
population—a pilot study. J Psychosom Obstet Gynaecol. 2011; 32:113–118. [PubMed: 
21591978] 

Jain T, Missmer SA, Hornstein MD. Trends in embryo-transfer practice and in outcomes of the use of 
assisted reproductive technology in the United States. N Engl J Med. 2004; 350:1639–1645. 
[PubMed: 15084696] 

Jena AB, Goldman DP, Joyce G. Association between the birth of twins and parental divorce. Obstet 
Gynecol. 2011; 117:892–897. [PubMed: 21422862] 

Kulkarni AD, Jamieson DJ, Jones HW, Kissin DM, Gallo MF, Macaluso M, Adashi EY. Fertility 
treatments and multiple births in the United States. New Engl J Med. 2013; 369:2218–2225. 
[PubMed: 24304051] 

Lin Y, Tsai Y, Lai P. The experience of Taiwanese women achieving post-infertility pregnancy 
through assisted reproductive treatment. Family J. 2013; 21:189–197.

Lytton H. Family life viewed through different-powered lenses. PsycCRITIQUES. 1980; 25(8):615.

Martin, JA.; Hamilton, BE.; Osterman, MJK. National Center for Health Statistics Data Brief, No. 80. 
Maryland: Hyattsville; 2012. Three Decades of Twin Births in the United States, 1980–2009. 

McKay, S. The effects of twins and multiple births on families and their living standards. United 
Kingdom: Twins & Multiple Births Association; 2010. 

Munro JM, Ironside W, Smith GC. Psychiatric morbidity in parents of twins born after in vitro 
fertilization (IVF) techniques. J In Vitro Fert Embryo Transf. 1990; 7:332–336.

Nelson AM. Transition to motherhood. J Obstet Gynecol Neonatal Nurs. 2003; 32:465–467.

Newman, RB.; Luke, B. Multifetal pregnancy: a handbook for care of the pregnant patient. 
Philadelphia: Lippincott William &Wilkins; 2000. 

Newton C, McBride J. Single embryo transfer (SET): factors affecting patient attitudes and decision-
making. Fertil Steril. 2005; 84:S3.

O’Hara MW, Swain AM. Rates and risks of postpartum depression: a meta-analysis. Int Rev 
Psychiatry. 1996; 8:37–54.

Olivennes F, Golombok S, Ramogida C, Rust J. The Follow-Up Team. Behavioral and cognitive 
development as well as family functioning of twins conceived by assisted reproduction: findings 
from a large population study. Fertil Steril. 2005; 84:725–733. [PubMed: 16169409] 

Pharoah PO, Cooke T. Cerebral palsy and multiple births. Arch Dis Child Fetal Neonatal Ed. 1996; 
75(3):F174–F177. [PubMed: 8976682] 

Pinborg A, Loft A, Schmidt L, Andersen AN. Morbidity in a Danish national cohort of 472 IVF/ICSI 
twins, 1132 non-IVF/ICSI twins and 634 IVF/ICSI singletons: health-related and social 

Wenze et al. Page 16

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



implications for the children and their families. Hum Reprod. 2003; 18:1234–1243. [PubMed: 
12773452] 

Porter M, Bhattacharya S. Investigation of staff and patients’ opinions of a proposed trial of elective 
single embryo transfer. Hum Reprod. 2005; 20:2523–2530. [PubMed: 15905288] 

Radloff LS. The CES-D Scale: a self-report depression scale for research in the general population. 
Appl Psychol Meas. 1977; 1(3):385–401.

Reynolds MA, Schieve LA, Martin JA, Jeng G, Macaluso M. Trends in multiple births conceived 
using assisted reproductive technology, United States, 1997–2000. Pediatrics. 2003; 111:1159–
1166. [PubMed: 12728130] 

Robin M, Josse DD, Tourrette CC. Mother-twin interaction during early childhood. Acta Genet Med 
Gemellol. 1988; 37(2):151–159. [PubMed: 3239355] 

Robin M, Josse DD, Tourrette CC. Forms of family reorganization following the birth of twins. Acta 
Genet Med Gemellol. 1991; 40(1):53–61. [PubMed: 1950350] 

Robins, LN.; Cottler, L.; Bucholz, K.; Compton, W. Diagnostic Interview Schedule for DSM-IV. St. 
Louis: University Press; 1995. 

Roca-de Bes M, Gutierrez-Maldonado J, Gris-Martinez JM. Comparative study of the psychosocial 
risks associated with families with multiple births resulting from assisted reproductive technology 
(ART) and without ART. Fertil Steril. 2011; 96:170–174. [PubMed: 21723442] 

Ross L, McQueen K, Vigod S, Dennis C. Risk for postpartum depression associated with assisted 
reproductive technologies and multiple births: a systematic review. Hum Reprod Update. 2011; 
17(1):96–106. [PubMed: 20605900] 

Rutter, M.; Tizard, J.; Whitmore, K. Education, health, and behavior. London: Longman; 1980. 

Ryan GL, Zhang SH, Dokras A, Syrop CH, Van Voorhis B. The desire of infertile patients for multiple 
births. Fertil Steril. 2004; 81:500–504. [PubMed: 15037390] 

Ryan GL, Maassen RA, Dokras A, Syrop CH, Van Voorhis BJ. Infertile women are twice as likely to 
desire multiples as fertile controls. Fertil Steril. 2005; 84:S22–S23.

Sbaragli C, Morgante G, Goracci A, Hofkens T, De Leo V, Castrogiovanni P. Infertility and 
psychiatric morbidity. Fertil Steril. 2008; 90:2107–2111. [PubMed: 18462733] 

Schwartz DB, Daoud Y, Zazula P, et al. Gestational diabetes mellitus: metabolic and blood glucose 
parameters in singleton versus twin pregnancies. Am J Obstet Gynecol. 1999; 181:912–914. 
[PubMed: 10521752] 

Sheard C, Cox S, Oates M, Ndukwe G, Glazebrook C. Impact of a multiple, IVF birth on post-partum 
mental health: a composite analysis. Hum Reprod. 2007; 22:2058–2065. [PubMed: 17545565] 

Sibai BM, Hauth J, Caritis S, et al. Hypertensive disorders in twin versus singleton gestations. Am J 
Obstet Gynecol. 2000; 182:938–942. [PubMed: 10764477] 

Simpson, L.; Paviour, A. More than one: twins and multiples and how to survive them. East Roseville: 
Simon and Schuster; 1994. 

Singer LT, Salvator A, Guo S, Collin M, Lilien L, Baley J. Maternal psychological distress and 
parenting stress after the birth of a very low-birth-weight infant. JAMA. 1999; 281:799–805. 
[PubMed: 10071000] 

Snaith RP, Bridge GW, Hamilton M. The Leeds scales for the self-assessment of anxiety and 
depression. Br J Psychiatry. 1976; 128:156–165. [PubMed: 942576] 

Spielberger, CD. Manual for the State-Trait Anxiety Inventory (STAI). Palo Alto: Consulting 
Psychologists Press; 1983. 

Thorpe K. A study of the use of the Edinburgh Postnatal Depression Scale with parent groups outside 
the postpartum period. J Reprod Inf Psychol. 1993; 11:119–125.

Thorpe K, Golding J, MacGillivray I, Greenwood R. Comparison of prevalence of depression in 
mothers of twins and mothers of singletons. Brit Med J. 1991; 302:875–878. [PubMed: 2025725] 

Thorpe K, Greenwood R, Goodenough T. Does a twin pregnancy have a greater impact on physical 
and emotional well-being than a singleton pregnancy? Birth. 1995; 22:148–152. [PubMed: 
7575863] 

Wenze et al. Page 17

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Tully LA, Moffitt TE, Caspi A. Maternal adjustment, parenting and child behaviour in families of 
school-aged twins conceived after IVF and ovulation induction. J Child Psychol Psych. 2003; 
44:316–325.

Veit CT, Ware JE Jr. The structure of psychological stress and well-being in general populations. J 
Consult Clin Psychol. 1983; 51:730–742. [PubMed: 6630688] 

Vilska S, Unkila-Kallio L. Mental health of parents of twins conceived via assisted reproductive 
technology. Curr Opin Obstet Gynecol. 2010; 22:220–226. [PubMed: 20305559] 

Vilska S, Unkila-Kallio L, Punamaki RL, Poikkeus P, Repokari L, Sinkkonen J, Tiitinen A, Tulppala 
M. Mental health of mothers and fathers of twins conceived via assisted reproduction treatment: a 
1-year prospective study. Hum Reprod. 2009; 24:367–377. [PubMed: 19043082] 

Weigel DJ, Auxier CR, Frye TM. Multiple-birthing trends: impacts on couples and families. Fam J 
Couns Ther Couples Fam. 2000; 8:380.

Yager C, Brennan D, Steele LS, Epstein R, Ross LE. Challenges and mental health experiences of 
lesbian and bisexual women who are trying to conceive. Health Soc Work. 2010; 35:191–200. 
[PubMed: 20853646] 

Zanardo V, Freato F, Cereda C. Level of anxiety in parents of high-risk premature twins. Acta Genet 
Med Gemellol. 1998; 47:13–18. [PubMed: 10335350] 

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 1983; 
67(6):361–370. [PubMed: 6880820] 

Wenze et al. Page 18

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenze et al. Page 19

T
ab

le
 1

A
rt

ic
le

s 
in

cl
ud

ed
 in

 th
e 

cu
rr

en
t r

ev
ie

w

St
ud

y
P

ar
ti

ci
pa

nt
s

R
el

ev
an

t 
ou

tc
om

e(
s)

A
ss

es
sm

en
t 

ti
m

e 
po

in
t(

s)
M

ea
su

re
(s

)a
R

el
ev

an
t 

re
su

lt
s

B
ao

r 
et

 a
l. 

(2
00

4)
75

 p
ar

en
ts

 o
f 

tw
in

s 
co

nc
ei

ve
d 

vi
a 

A
R

T
 (

N
=

37
) 

or
 N

C
 (

N
=

38
) 

re
cr

ui
te

d 
fr

om
 2

 I
sr

ae
li 

ho
sp

ita
ls

M
en

ta
l h

ea
lth

, p
ar

en
tin

g 
st

re
ss

8.
5 

m
on

th
s 

PP
PS

I,
 M

H
I

1
Pr

im
ip

 A
R

T
 p

ar
en

ts
 r

ep
or

te
d 

m
or

e 
pa

re
nt

in
g 

st
re

ss
 th

an
 p

ri
m

ip
 N

C
 

pa
re

nt
s.

2
Pr

im
ip

 A
R

T
 m

ot
he

rs
 r

ep
or

te
d 

w
or

se
 

m
en

ta
l h

ea
lth

 th
an

 p
ri

m
ip

 N
C

 m
ot

he
rs

.

C
ho

i e
t a

l. 
(2

00
9)

80
69

 m
ot

he
rs

 o
f 

si
ng

le
to

ns
 (

N
=

72
93

) 
an

d 
m

ul
tip

le
s 

(N
=

77
6)

 in
cl

ud
ed

 in
 a

 
st

ud
y 

of
 a

 n
at

io
na

l r
ep

re
se

nt
at

iv
e 

sa
m

pl
e 

of
 c

hi
ld

re
n 

bo
rn

 in
 th

e 
U

S 
in

 
20

01

D
ep

re
ss

io
n

9 
m

on
th

s 
PP

A
bb

re
vi

at
ed

 C
E

SD
M

ot
he

rs
 o

f 
m

ul
tip

le
s 

(v
er

su
s 

si
ng

le
to

ns
) 

ha
d 

a 
43

 
%

 g
re

at
er

 c
ha

nc
e 

of
 h

av
in

g 
m

od
er

at
e/

se
ve

re
 

de
pr

es
si

ve
 s

ym
pt

om
s.

C
la

rk
e 

et
 a

l. 
(2

01
4)

90
78

 m
ot

he
rs

 in
 r

ur
al

 N
ep

al
 w

ho
 

w
er

e 
pa

rt
ic

ip
at

in
g 

in
 a

 c
lu

st
er

 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l

Ps
yc

hi
at

ri
c 

di
st

re
ss

6 
w

ee
ks

 P
P

G
H

Q
-1

2
H

av
in

g 
a 

m
ul

tip
le

 (
ve

rs
us

 s
in

gl
e)

 b
ir

th
 c

on
tr

ib
ut

ed
 

si
gn

if
ic

an
tly

 to
 d

is
tr

es
s.

C
ol

pi
n 

et
 a

l. 
(1

99
9)

10
3 

fa
m

ili
es

 w
/ N

C
 tw

in
s 

(N
=

54
),

 o
r 

tw
in

s 
co

nc
ei

ve
d 

vi
a 

ho
rm

on
al

 
tr

ea
tm

en
t (

N
=

25
),

 o
r 

A
I 

or
 I

V
F 

(N
=

24
) 

re
cr

ui
te

d 
fr

om
 B

el
gi

an
 

m
at

er
ni

ty
 h

os
pi

ta
ls

 o
r 

vi
a 

Fl
em

is
h 

go
ve

rn
m

en
ta

l o
rg

an
iz

at
io

ns

Pa
re

nt
in

g 
st

re
ss

 a
nd

 
ps

yc
ho

so
ci

al
 w

el
l-

be
in

g
10

–1
3 

m
on

th
s 

PP
 (

1 
as

se
ss

m
en

t/p
ar

tic
ip

an
t)

PS
I,

 G
H

Q
-3

0
1

M
or

e 
pa

re
nt

in
g 

st
re

ss
 r

e:
 p

ar
en

ta
l 

co
m

pe
te

nc
e,

 h
ea

lth
, a

nd
 p

ar
tn

er
 

re
la

tio
ns

hi
p 

in
 p

ri
m

ip
 (

ve
rs

us
 m

ul
tip

) 
m

ot
he

rs
.

2
M

or
e 

st
re

ss
 r

e:
 p

ar
en

ta
l c

om
pe

te
nc

e,
 

he
al

th
 a

nd
 p

sy
ch

os
oc

ia
l w

el
l-

be
in

g 
in

 
pr

im
ip

 m
ot

he
rs

 in
 A

C
 g

ro
up

s 
(v

er
su

s 
N

C
 m

ot
he

rs
 o

r 
m

ul
tip

 A
C

 m
ot

he
rs

).

C
oo

k 
et

 a
l. 

(1
99

8)
26

 f
am

ili
es

 o
f 

N
C

 (
N

=
14

) 
or

 I
V

F 
(N

=
12

) 
tw

in
s 

re
cr

ui
te

d 
fr

om
 B

ri
tis

h 
in

fe
rt

ili
ty

 c
lin

ic
s

Pa
re

nt
in

g 
st

re
ss

5 
ye

ar
s 

PP
PS

I
Pa

re
nt

s 
of

 I
V

F 
tw

in
s 

re
po

rt
ed

 m
or

e 
st

re
ss

 th
an

 
pa

re
nt

s 
of

 N
C

 tw
in

s.

D
am

at
o 

(2
00

4)
13

9 
m

ot
he

rs
 o

f 
tw

in
s 

re
cr

ui
te

d 
fr

om
 

a 
na

tio
na

l (
U

S)
 m

ot
he

rs
 o

f 
tw

in
s 

su
pp

or
t g

ro
up

D
ep

re
ss

io
n

9.
8 

w
ee

ks
 P

P
E

PD
S

R
at

e 
of

 P
PD

 w
as

 n
o 

hi
gh

er
 th

an
 r

at
es

 r
ep

or
te

d 
in

 
st

ud
ie

s 
of

 g
en

er
al

 p
op

ul
at

io
n.

E
is

en
ga

rt
 e

t a
l. 

(2
00

3)
19

9 
m

ot
he

rs
 o

f 
hi

gh
-r

is
k 

V
L

B
W

 
in

fa
nt

s 
(N

=
77

),
 lo

w
-r

is
k 

V
L

B
W

 
in

fa
nt

s 
(N

=
43

),
 a

nd
 h

ea
lth

y,
 te

rm
 

in
fa

nt
s 

(N
=

79
) 

pr
os

pe
ct

iv
el

y 
an

d 
se

qu
en

tia
lly

 r
ec

ru
ite

d 
fr

om
 n

ew
bo

rn
 

nu
rs

er
ie

s 
an

d 
ne

on
at

al
 in

te
ns

iv
e 

ca
re

 
un

its
 a

t 3
 M

id
w

es
te

rn
 (

U
S)

 h
os

pi
ta

ls

Ps
yc

hi
at

ri
c 

di
st

re
ss

24
 m

on
th

s 
PP

B
SI

M
ul

tip
le

 b
ir

th
 d

id
 n

ot
 p

re
di

ct
 m

at
er

na
l p

sy
ch

ia
tr

ic
 

di
st

re
ss

.

E
lli

so
n 

et
 a

l. 
(2

00
5)

24
9 

m
ot

he
rs

 o
f 

si
ng

le
to

ns
 (

N
=

12
8)

, 
tw

in
s 

(N
=

11
1)

, a
nd

 tr
ip

le
ts

 (
N

=
10

) 
id

en
tif

ie
d 

th
ro

ug
h 

m
ed

ic
al

 r
ec

or
ds

 a
t 

a 
U

S 
in

fe
rt

ili
ty

 c
lin

ic
 a

nd
 a

n 
ob

st
et

ri
c 

st
ud

y

D
ep

re
ss

io
n,

 p
er

ce
iv

ed
 s

tr
es

s
1–

4 
ye

ar
s 

PP
 (

1 
as

se
ss

m
en

t/
pa

rt
ic

ip
an

t)
C

E
SD

, P
SS

E
ac

h 
in

cr
ea

se
 in

 b
ir

th
 m

ul
tip

lic
ity

 w
as

 a
ss

oc
ia

te
d 

w
ith

 in
cr

ea
se

s 
in

 m
at

er
na

l d
ep

re
ss

io
n,

 b
ut

 n
ot

 
st

re
ss

.

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenze et al. Page 20

St
ud

y
P

ar
ti

ci
pa

nt
s

R
el

ev
an

t 
ou

tc
om

e(
s)

A
ss

es
sm

en
t 

ti
m

e 
po

in
t(

s)
M

ea
su

re
(s

)a
R

el
ev

an
t 

re
su

lt
s

Fe
ld

m
an

 e
t a

l. 
(2

00
4)

M
ot

he
rs

 a
nd

 f
at

he
rs

 o
f 

13
8 

tr
ip

le
ts

 
(N

=
69

 [
23

 s
et

s]
),

 tw
in

s 
(N

=
46

 [
23

 
se

ts
])

, a
nd

 s
in

gl
et

on
s 

(N
=

23
) 

re
cr

ui
te

d 
fr

om
 a

n 
Is

ra
el

i h
os

pi
ta

l

Pa
re

nt
in

g 
st

re
ss

3 
m

on
th

s 
PP

A
bb

re
vi

at
ed

 P
SI

Pa
re

nt
s 

of
 tr

ip
le

ts
 r

ep
or

te
d 

m
or

e 
st

re
ss

 th
an

 p
ar

en
ts

 
of

 tw
in

s,
 w

ho
 in

 tu
rn

 r
ep

or
te

d 
m

or
e 

st
re

ss
 th

an
 

pa
re

nt
s 

of
 s

in
gl

et
on

s 
(s

im
ila

r 
fo

r 
m

ot
he

rs
 a

nd
 

fa
th

er
s)

.

Fo
rm

an
 e

t a
l. 

(2
00

0)
67

90
 m

ot
he

rs
 a

tte
nd

in
g 

a 
D

an
is

h 
an

te
na

ta
l c

ar
e 

cl
in

ic
D

ep
re

ss
io

n
4 

m
on

th
s 

PP
E

PD
S

M
ul

tip
le

s 
di

d 
no

t c
on

tr
ib

ut
e 

to
 h

ig
he

r 
ri

sk
 f

or
 P

PD
.

Fr
ee

m
an

 e
t a

l. 
(2

00
7)

55
 m

ot
he

rs
 o

f 
tr

ip
le

ts
 (

N
=

10
),

 tw
in

s 
(N

=
15

),
 a

nd
 s

in
gl

et
on

s 
(N

=
30

) 
co

nc
ei

ve
d 

vi
a 

IV
F/

IC
SI

 r
ec

ru
ite

d 
fr

om
 th

e 
da

ta
ba

se
 o

f 
a 

Fr
en

ch
 

or
ga

ni
za

tio
n 

th
at

 s
tu

di
es

 c
hi

ld
re

n 
co

nc
ei

ve
d 

vi
a 

A
R

T

D
ep

re
ss

io
n,

 p
ar

en
tin

g 
st

re
ss

3 
ye

ar
s 

PP
E

D
S,

 P
SI

1
M

ot
he

rs
 o

f 
m

ul
tip

le
s 

re
po

rt
ed

 m
or

e 
pa

re
nt

in
g 

st
re

ss
 th

an
 m

ot
he

rs
 o

f 
si

ng
le

to
ns

.

2
N

o 
di

ff
er

en
ce

 in
 p

ar
en

tin
g 

st
re

ss
 

be
tw

ee
n 

m
ot

he
rs

 o
f 

tr
ip

le
ts

 v
er

su
s 

tw
in

s.

3
N

o 
be

tw
ee

n-
gr

ou
p 

di
ff

er
en

ce
s 

in
 

de
pr

es
si

on
.

G
ar

el
 e

t a
l. 

(1
99

7)
11

 m
ot

he
rs

 o
f 

tr
ip

le
ts

 r
ec

ru
ite

d 
co

ns
ec

ut
iv

el
y 

fr
om

 a
 F

re
nc

h 
m

at
er

ni
ty

 h
os

pi
ta

l

D
ep

re
ss

io
n

4 
ye

ar
s 

PP
C

E
SD

Fo
ur

 m
ot

he
rs

 h
ad

 “
hi

gh
” 

le
ve

ls
 o

f 
de

pr
es

si
on

.

G
la

ze
br

oo
k 

et
 a

l. 
(2

00
1)

18
4 

w
om

en
 (

65
 w

/ t
w

in
s 

[N
=

59
] 

or
 

tr
ip

le
ts

 [
N

=
6]

) 
an

d 
16

7 
m

en
 w

ho
 

co
nc

ei
ve

d 
vi

a 
IV

F;
 1

46
 w

om
en

 a
nd

 
13

4 
m

en
 w

/ N
C

 s
in

gl
et

on
s;

 r
ec

ru
ite

d 
vi

a 
a 

re
se

ar
ch

 a
nd

 tr
ea

tm
en

t u
ni

t 
(I

V
F 

co
up

le
s)

 o
r 

a 
ho

sp
ita

l-
ba

se
d 

an
te

na
ta

l c
lin

ic
 (

N
C

 c
ou

pl
es

) 
at

 a
 

B
ri

tis
h 

ho
sp

ita
l

A
nx

ie
ty

, d
ep

re
ss

io
n,

 
pa

re
nt

in
g 

st
re

ss
18

 a
nd

 2
8 

w
ee

ks
 G

A
 a

nd
 6

 
w

ee
ks

 P
P 

(a
nx

ie
ty

, 
de

pr
es

si
on

);
 1

 y
ea

r 
PP

 
(p

ar
en

tin
g 

st
re

ss
 [

m
ot

he
rs

])

H
A

D
S,

 E
PD

S,
 P

SI
1

A
t 1

8 
w

ee
ks

 G
A

, t
he

 m
ul

tip
le

 I
V

F 
gr

ou
p 

(I
V

FM
) 

w
as

 m
or

e 
an

xi
ou

s 
th

an
 

th
e 

si
ng

le
 I

V
F 

gr
ou

p 
(I

V
FS

) 
an

d 
th

e 
N

C
 g

ro
up

.

2
A

t 2
8 

w
ee

ks
 G

A
, t

he
 I

V
FM

 g
ro

up
 w

as
 

m
or

e 
an

xi
ou

s 
th

an
 th

e 
IV

FS
 o

r 
N

C
 

gr
ou

ps
. I

V
FM

 w
om

en
 w

er
e 

m
or

e 
de

pr
es

se
d 

th
an

 I
V

FS
 o

r 
N

C
 w

om
en

.

3
A

t 6
 w

ee
ks

 P
P,

 I
V

FM
 m

en
 w

er
e 

m
or

e 
de

pr
es

se
d 

th
an

 I
V

FS
 o

r 
N

C
 m

en
. N

o 
be

tw
ee

n-
gr

ou
p 

di
ff

er
en

ce
s 

in
 

de
pr

es
si

on
 o

r 
in

 a
nx

ie
ty

 f
or

 w
om

en
.

4
N

o 
be

tw
ee

n-
gr

ou
p 

di
ff

er
en

ce
s 

in
 

pa
re

nt
in

g 
st

re
ss

 1
-y

ea
r 

PP
.

G
la

ze
br

oo
k 

et
 a

l. 
(2

00
4)

26
0 

m
ot

he
rs

 o
f 

IV
F 

tw
in

s 
or

 tr
ip

le
ts

 
(N

=
36

) 
or

 s
in

gl
et

on
s 

(N
=

95
),

 o
r 

N
C

 
si

ng
le

to
ns

 (
N

=
12

9)
 r

ec
ru

ite
d 

vi
a 

a 
re

se
ar

ch
 a

nd
 tr

ea
tm

en
t u

ni
t (

IV
F 

co
up

le
s)

 o
r 

a 
ho

sp
ita

l-
ba

se
d 

an
te

na
ta

l 
cl

in
ic

 (
N

C
 c

ou
pl

es
) 

at
 a

 B
ri

tis
h 

ho
sp

ita
l

M
en

ta
l h

ea
lth

, p
ar

en
tin

g 
st

re
ss

1 
ye

ar
 P

P
G

H
Q

, P
SI

1
22

 %
 o

f 
m

ot
he

rs
 o

f 
m

ul
tip

le
s 

re
po

rt
ed

 
se

ve
re

 p
ar

en
tin

g 
st

re
ss

 v
er

su
s 

5 
%

 o
f 

m
ot

he
rs

 o
f 

IV
F 

si
ng

le
to

ns
 a

nd
 9

 %
 o

f 
m

ot
he

rs
 o

f 
N

C
 s

in
gl

et
on

s.

2
M

ot
he

rs
 o

f 
m

ul
tip

le
s 

di
d 

no
t h

av
e 

w
or

se
 m

en
ta

l h
ea

lth
 th

an
 m

ot
he

rs
 o

f 
si

ng
le

to
ns

.

H
ai

gh
 a

nd
 

W
ilk

in
so

n 
(1

98
9)

Pa
re

nt
s 

of
 8

4 
se

ts
 o

f 
tw

in
s 

an
d 

84
 

ra
nd

om
 (

N
=

42
) 

an
d 

m
at

ch
ed

 (
N

=
42

) 
si

ng
le

to
n 

co
nt

ro
ls

, p
ar

tic
ip

at
in

g 
in

 a
 

A
nx

ie
ty

, d
ep

re
ss

io
n

3 
w

ee
ks

, 3
 m

on
th

s,
 a

nd
 6

 
m

on
th

s 
PP

L
ee

ds
 s

ca
le

sb
1

3 
w

ee
ks

 P
P 

20
 %

 o
f 

tw
in

 m
ot

he
rs

, 2
5 

%
 o

f 
m

at
ch

ed
 c

on
tr

ol
s,

 a
nd

 1
1 

%
 o

f 
ra

nd
om

 c
on

tr
ol

s 
ha

d 
el

ev
at

ed
 a

nx
ie

ty
 

an
d 

de
pr

es
si

on
.

A
nx

ie
ty

, d
ep

re
ss

io
n

3 
w

ee
ks

, 3
 m

on
th

s,
 a

nd
 6

 
m

on
th

s 
PP

L
ee

ds
 s

ca
le

sb
1

3 
w

ee
ks

 P
P 

20
 %

 o
f 

tw
in

 m
ot

he
rs

, 2
5 

%
 o

f 
m

at
ch

ed
 c

on
tr

ol
s,

 a
nd

 1
1 

%
 o

f 
ra

nd
om

 c
on

tr
ol

s 
ha

d 
el

ev
at

ed
 a

nx
ie

ty
 

an
d 

de
pr

es
si

on
.

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenze et al. Page 21

St
ud

y
P

ar
ti

ci
pa

nt
s

R
el

ev
an

t 
ou

tc
om

e(
s)

A
ss

es
sm

en
t 

ti
m

e 
po

in
t(

s)
M

ea
su

re
(s

)a
R

el
ev

an
t 

re
su

lt
s

larger child development study in the






























UK





























2

3 
m

on
th

s 
PP

 1
6 

%
 o

f 
tw

in
 m

ot
he

rs
, 1

3 
%

 o
f 

m
at

ch
ed

 c
on

tr
ol

s,
 a

nd
 6

 %
 o

f 
ra

nd
om

 c
on

tr
ol

s 
ha

d 
el

ev
at

ed
 a

nx
ie

ty
 

an
d 

de
pr

es
si

on
.

3
3 

m
on

th
s 

PP
 1

0.
5 

%
 o

f 
tw

in
 m

ot
he

rs
, 

2.
5 

%
 o

f 
m

at
ch

ed
 m

ot
he

rs
, a

nd
 1

.2
 %

 
of

 r
an

do
m

 c
on

tr
ol

s 
w

er
e 

de
pr

es
se

d.

4
6 

m
on

th
s 

PP
 2

3 
%

 o
f 

tw
in

 m
ot

he
rs

, 1
6 

%
 o

f 
m

at
ch

ed
 c

on
tr

ol
s,

 a
nd

 6
 %

 o
f 

ra
nd

om
 c

on
tr

ol
s 

w
er

e 
de

pr
es

se
d.

H
ay

 e
t a

l. 
(1

99
0)

a.
40

 A
us

tr
al

ia
n 

w
om

en
 

ex
pe

ct
in

g 
tw

in
s 

(N
=

10
) 

or
 s

in
gl

et
on

s 
(N

=
10

) 
or

 
w

/ t
w

in
s 

(N
=

10
) 

or
 

si
ng

le
to

ns
 (

N
=

10
)

b.
40

 A
us

tr
al

ia
n 

m
ot

he
rs

 o
f 

tw
in

s 
(N

=
20

) 
an

d 
si

ng
le

to
ns

 (
N

=
20

)

A
nx

ie
ty

, d
ep

re
ss

io
n

(a
) 

an
te

na
ta

l t
o 

3 
m

on
th

s 
PP

 
(1

 a
ss

es
sm

en
t/ 

pa
rt

ic
ip

an
t)

 
(b

) 
6–

12
 w

ee
ks

 P
P 

(1
 

as
se

ss
m

en
t/p

ar
tic

ip
an

t)

(a
) 

M
H

Q
 (

b)
 G

H
Q

, 
E

PD
S

a.
M

ot
he

rs
 o

f 
tw

in
s 

ha
d 

th
e 

hi
gh

es
t 

an
xi

et
y 

an
d 

de
pr

es
si

on
 s

ca
le

 s
co

re
s.

b.
M

ot
he

rs
 o

f 
tw

in
s:

1.
ha

d 
hi

gh
er

 G
H

Q
 s

co
re

s 
an

d

2.
ex

pe
ri

en
ce

d 
hi

gh
 a

nx
ie

ty
 a

t 3
 

tim
es

 th
e 

ra
te

 o
f 

m
ot

he
rs

 o
f 

si
ng

le
to

ns
 a

nd
 e

xt
re

m
e 

de
pr

es
si

on
 a

t 5
 ti

m
es

 th
e 

ra
te

.

Ja
ha

ng
ir

i e
t a

l. 
(2

01
1)

61
 w

om
en

 w
ho

 c
on

ce
iv

ed
 v

ia
 I

V
F 

an
d 

w
er

e 
pr

eg
na

nt
 w

ith
 s

in
gl

et
on

s 
(N

=
48

) 
or

 tw
in

s 
(N

=
13

) 
re

cr
ui

te
d 

fr
om

 a
 U

S 
un

iv
er

si
ty

-a
ff

ili
at

ed
 

re
pr

od
uc

tiv
e 

m
ed

ic
in

e 
cl

in
ic

D
ep

re
ss

io
n,

 a
nx

ie
ty

5–
8,

 1
0–

12
, a

nd
 2

0–
22

 
w

ee
ks

 G
A

 (
3 

as
se

ss
m

en
ts

/
pa

rt
ic

ip
an

t)

C
E

SD
, S

T
A

I
1

W
om

en
 e

xp
ec

tin
g 

tw
in

s 
w

er
e 

m
ar

gi
na

lly
 m

or
e 

an
xi

ou
s 

at
 1

0–
12

 
w

ee
ks

 G
A

 a
nd

 s
ig

ni
fi

ca
nt

ly
 m

or
e 

an
xi

ou
s 

at
 2

0–
22

 w
ee

ks
 G

A
.

2
W

om
en

 e
xp

ec
tin

g 
tw

in
s 

di
d 

no
t r

ep
or

t 
hi

gh
er

 d
ep

re
ss

iv
e 

sy
m

pt
om

s.

M
un

ro
 e

t a
l. 

(1
99

0)
15

8 
pa

re
nt

s 
of

 tw
in

s 
co

nc
ei

ve
d 

vi
a 

IV
F 

(N
=

79
),

 a
ft

er
 in

fe
rt

ili
ty

 w
or

ku
p 

w
/o

 I
V

F 
(N

=
30

),
 o

r 
N

C
 (

N
=

49
) 

re
cr

ui
te

d 
fr

om
 a

n 
A

us
tr

al
ia

n 
U

ni
ve

rs
ity

 I
V

F 
pr

og
ra

m

Ps
yc

hi
at

ri
c 

sy
m

pt
om

s
6 

m
on

th
s 

to
 5

 y
ea

rs
 8

 m
on

th
s 

PP
 (

1 
as

se
ss

m
en

t/p
ar

tic
ip

an
t)

G
H

Q
1

IV
F 

an
d 

N
C

 p
ar

en
ts

 h
ad

 s
im

ila
rl

y 
el

ev
at

ed
 s

co
re

s.

2
B

ot
h 

gr
ou

ps
 h

ad
 h

ig
he

r 
sc

or
es

 th
an

 th
e 

gr
ou

p 
th

at
 h

ad
 c

on
ce

iv
ed

 a
ft

er
 

in
fe

rt
ili

ty
 w

or
ku

p 
on

ly
.

3
N

o 
di

ff
er

en
ce

s 
in

 m
ot

he
rs

’ 
an

d 
fa

th
er

s’
 

sc
or

es
.

O
liv

en
ne

s 
et

 a
l. 

(2
00

5)
13

25
 m

ot
he

rs
 o

f 
tw

in
s 

(N
=

36
7)

 a
nd

 
si

ng
le

to
ns

 (
N

=
95

8)
 c

on
ce

iv
ed

 v
ia

 
IV

F/
IC

SI
 r

ec
ru

ite
d 

fr
om

 th
e 

da
ta

ba
se

 
of

 a
 F

re
nc

h 
or

ga
ni

za
tio

n 
th

at
 s

tu
di

es
 

ch
ild

re
n 

co
nc

ei
ve

d 
vi

a 
A

R
T

D
ep

re
ss

io
n,

 p
ar

en
tin

g 
st

re
ss

2–
5 

ye
ar

s 
PP

 (
1 

as
se

ss
m

en
t/

pa
rt

ic
ip

an
t)

E
D

S,
 P

SI
M

ot
he

rs
 o

f 
tw

in
s:

1
ha

d 
m

or
e 

pa
re

nt
in

g 
st

re
ss

 a
nd

 
de

pr
es

si
on

 a
nd

2
w

er
e 

le
ss

 li
ke

ly
 to

 e
xp

er
ie

nc
e 

pl
ea

su
re

 
in

 p
ar

en
tin

g.

R
oc

a-
de

 B
es

 e
t 

al
. (

20
11

)
63

6 
pa

re
nt

s 
26

5 
A

R
T

 (
12

5 
pa

re
nt

s 
of

 
si

ng
le

to
ns

, 1
40

 p
ar

en
ts

 o
f 

m
ul

tip
le

s)
 

an
d 

37
1 

no
n-

A
R

T
 (

20
9 

pa
re

nt
s 

of
 

D
ep

re
ss

io
n,

 p
er

ce
iv

ed
 s

tr
es

s
6 

m
on

th
s–

4 
ye

ar
s 

PP
 (

1 
as

se
ss

m
en

t/p
ar

tic
ip

an
t)

C
E

SD
, P

SS
Pa

re
nt

s 
of

 m
ul

tip
le

s 
re

po
rt

ed
 m

or
e 

de
pr

es
si

on
 b

ut
 

no
t m

or
e 

st
re

ss
.

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenze et al. Page 22

St
ud

y
P

ar
ti

ci
pa

nt
s

R
el

ev
an

t 
ou

tc
om

e(
s)

A
ss

es
sm

en
t 

ti
m

e 
po

in
t(

s)
M

ea
su

re
(s

)a
R

el
ev

an
t 

re
su

lt
s

singletons, 162 parents of multiples)























































































recruited from fertility units at a u
























































































iversity hospital and a private hospi























































































al in Spain
























































































Sh
ea

rd
 e

t a
l. 

(2
00

7)
17

5 
fi

rs
t-

tim
e 

m
ot

he
rs

 w
ho

 
co

nc
ei

ve
d 

si
ng

le
to

ns
 (

N
=

11
9)

, t
w

in
s 

(N
=

49
),

 o
r 

tr
ip

le
ts

 (
N

=
7)

 v
ia

 I
V

F 
re

cr
ui

te
d 

fr
om

 a
 r

es
ea

rc
h 

an
d 

tr
ea

tm
en

t u
ni

t a
t a

 B
ri

tis
h 

ho
sp

ita
l

D
ep

re
ss

io
n

6 
w

ee
ks

 P
P

E
PD

S
1

T
re

nd
 f

or
 m

ot
he

rs
 o

f 
m

ul
tip

le
s 

to
 h

av
e 

hi
gh

er
 d

ep
re

ss
io

n 
sc

or
es

.

2
T

re
nd

 f
or

 e
ac

h 
ad

di
tio

na
l b

ab
y 

to
 

in
cr

ea
se

 r
is

k 
of

 c
lin

ic
al

ly
 s

ig
ni

fi
ca

nt
 

de
pr

es
si

ve
 s

ym
pt

om
s.

3
H

av
in

g 
a 

m
ul

tip
le

 b
ir

th
 a

nd
 a

 b
ab

y 
w

/ 
a 

di
ff

ic
ul

t t
em

pe
ra

m
en

t r
es

ul
te

d 
in

 a
 

th
re

e-
fo

ld
 in

cr
ea

se
 in

 r
is

k 
of

 P
PD

.

Si
ng

er
 e

t a
l. 

(1
99

9)
M

ot
he

rs
 o

f 
20

6 
ve

ry
 lo

w
 b

ir
th

 w
ei

gh
t 

in
fa

nt
s 

re
cr

ui
te

d 
fr

om
 n

eo
na

ta
l 

in
te

ns
iv

e 
ca

re
 u

ni
ts

 a
t a

 M
id

w
es

te
rn

 
(U

S)
 h

os
pi

ta
l

M
en

ta
l h

ea
lth

, p
ar

en
tin

g 
st

re
ss

1,
 8

, 1
2,

 2
4,

 a
nd

 3
6 

m
on

th
s 

PP
B

SI
, P

SI
M

ot
he

rs
 o

f 
m

ul
tip

le
s 

ha
d 

si
m

ila
r 

le
ve

ls
 o

f 
m

en
ta

l 
he

al
th

 c
on

ce
rn

s 
an

d 
st

re
ss

 a
s 

m
ot

he
rs

 o
f 

si
ng

le
to

ns
.

T
ho

rp
e 

et
 a

l. 
(1

99
1)

13
9 

m
ot

he
rs

 o
f 

tw
in

s 
an

d 
12

,5
73

 
m

ot
he

rs
 o

f 
si

ng
le

to
ns

 b
or

n 
du

ri
ng

 1
 

w
ee

k 
in

 1
97

0 
in

 th
e 

U
K

D
ep

re
ss

io
n

5 
ye

ar
s 

PP
M

I
1

M
ot

he
rs

 o
f 

tw
in

s 
m

or
e 

lik
el

y 
to

 b
e 

de
pr

es
se

d 
th

an
 m

ot
he

rs
 o

f 
si

ng
le

to
ns

.

2
T

re
nd

 f
or

 r
is

k 
of

 d
ep

re
ss

io
n 

in
 m

ot
he

rs
 

of
 tw

in
s 

to
 b

e 
hi

gh
er

 th
an

 in
 w

om
en

 w
/ 

cl
os

el
y 

sp
ac

ed
 s

in
gl

et
on

s.

T
ho

rp
e 

et
 a

l. 
(1

99
5)

11
,2

08
 w

om
en

 e
xp

ec
tin

g 
tw

in
s 

(N
=

14
7)

 a
nd

 s
in

gl
et

on
s 

(N
=

11
,0

61
) 

in
 A

vo
n 

(U
K

) 
ov

er
 a

 2
1-

m
on

th
 

pe
ri

od
 f

ro
m

 1
99

1–
19

92

D
ep

re
ss

io
n

18
 a

nd
 3

2 
w

ee
ks

 G
A

E
PD

S
N

o 
di

ff
er

en
ce

s 
in

 r
at

es
 o

f 
de

pr
es

si
on

.

T
ul

ly
 e

t a
l. 

(2
00

3)
12

1 
m

ot
he

rs
 w

/ A
R

T
 tw

in
s 

an
d 

12
1 

m
ot

he
rs

 w
/ N

C
 tw

in
s,

 w
ho

 w
er

e 
pa

rt
 

of
 a

 p
ro

ba
bi

lit
y 

sa
m

pl
e 

fr
om

 
co

ns
ec

ut
iv

e 
bi

rt
h 

co
ho

rt
s 

(1
99

4 
an

d 
19

95
) 

in
 th

e 
U

K
 a

nd
 W

al
es

D
ep

re
ss

io
n

5 
ye

ar
s 

PP
D

IS
N

o 
di

ff
er

en
ce

s 
in

 r
at

es
 o

f 
de

pr
es

si
on

.

V
ils

ka
 e

t a
l. 

(2
00

9)
45

8 
co

up
le

s 
w

ho
 c

on
ce

iv
ed

 tw
in

s 
(N

=
91

 p
ai

rs
) 

or
 s

in
gl

et
on

s 
(N

=
36

7)
 

vi
a 

A
R

T
, a

nd
 3

99
 c

ou
pl

es
 w

/N
C

 
tw

in
s 

(N
=

20
 p

ai
rs

) 
or

 s
in

gl
et

on
s 

(N
=

37
9)

 r
ec

ru
ite

d 
fr

om
 5

 F
in

ni
sh

 
in

fe
rt

ili
ty

 c
lin

ic
s

A
nx

ie
ty

, d
ep

re
ss

io
n

2n
d 

tr
im

es
te

r 
(T

1)
, 2

 (
T

2)
 

an
d 

24
 (

T
3)

 m
on

th
s 

PP
G

H
Q

1
A

R
T

 m
ot

he
rs

 o
f 

tw
in

s 
ha

d 
lo

w
er

 
de

pr
es

si
on

 th
an

 N
C

 m
ot

he
rs

 o
f 

tw
in

s 
at

 T
1.

2
A

ll 
m

ot
he

rs
 o

f 
tw

in
s 

ha
d 

hi
gh

er
 

de
pr

es
si

on
 a

t T
2 

an
d 

T
3,

 a
nd

 m
or

e 
an

xi
et

y 
at

 T
2 

th
an

 a
ll 

m
ot

he
rs

 o
f 

si
ng

le
to

ns
.

3
N

C
 m

ot
he

rs
 o

f 
tw

in
s 

ha
d 

m
or

e 
an

xi
et

y 
th

an
 N

C
 m

ot
he

rs
 o

f 
si

ng
le

to
ns

 a
t T

3.

4
N

o 
di

ff
er

en
ce

s 
in

 d
ep

re
ss

io
n 

or
 a

nx
ie

ty
 

in
 a

ny
 f

at
he

rs
 a

t T
1.

5
A

ll 
fa

th
er

s 
of

 tw
in

s 
ha

d 
m

or
e 

sy
m

pt
om

s 
of

 d
ep

re
ss

io
n 

at
 T

2 
an

d 
T

3 

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenze et al. Page 23

St
ud

y
P

ar
ti

ci
pa

nt
s

R
el

ev
an

t 
ou

tc
om

e(
s)

A
ss

es
sm

en
t 

ti
m

e 
po

in
t(

s)
M

ea
su

re
(s

)a
R

el
ev

an
t 

re
su

lt
s

than all fathers of singletons, and more


















































symptoms of anxiety at T3.

















































Z
an

ar
do

 e
t a

l. 
(1

99
8)

15
 m

ot
he

rs
 a

nd
 1

1 
fa

th
er

s 
of

 3
0 

hi
gh

-r
is

k 
pr

em
at

ur
e 

tw
in

s,
 a

nd
 

pa
re

nt
s 

of
 1

5 
hi

gh
-r

is
k 

pr
em

at
ur

e 
si

ng
le

to
ns

 r
ec

ru
ite

d 
fr

om
 a

 n
eo

na
ta

l 
in

te
ns

iv
e 

ca
re

 u
ni

t a
t a

n 
It

al
ia

n 
ho

sp
ita

l

A
nx

ie
ty

D
is

ch
ar

ge
 o

f 
1s

t t
w

in
 a

nd
 1

 
m

on
th

 la
te

r
ST

A
I

1
T

re
nd

 f
or

 m
or

e 
an

xi
et

y 
in

 p
ar

en
ts

 o
f 

m
ul

tip
le

s.

2
T

re
nd

 f
or

 m
or

e 
an

xi
et

y 
in

 m
ot

he
rs

 
ve

rs
us

 f
at

he
rs

 in
 b

ot
h 

gr
ou

ps
.

a A
ll 

m
ea

su
re

s 
ex

ce
pt

 th
e 

D
IS

 w
er

e 
ad

m
in

is
te

re
d 

in
 s

el
f-

re
po

rt
 f

or
m

at

b Sn
ai

th
 e

t a
l. 

(1
97

6)

A
C

 a
ss

is
te

d 
co

nc
ep

tio
n,

 A
R

T
 a

ss
is

te
d 

re
pr

od
uc

tiv
e 

te
ch

no
lo

gy
, A

I 
ar

tif
ic

ia
l i

ns
em

in
at

io
n,

 G
A

 g
es

ta
tio

na
l a

ge
, I

C
SI

 in
tr

ac
yt

op
la

sm
ic

 s
pe

rm
 in

je
ct

io
n,

 I
V

F
 in

 v
itr

o 
fe

rt
ili

za
tio

n,
 m

ul
ti

p 
m

ul
tip

ar
ou

s,
 N

C
 

na
tu

ra
lly

 c
on

ce
iv

in
g/

co
nc

ei
ve

d,
 P

P
 p

os
tp

ar
tu

m
, P

P
D

 p
os

tp
ar

tu
m

 d
ep

re
ss

io
n,

 p
ri

m
ip

 p
ri

m
ip

ar
ou

s;
 m

ea
su

re
 a

bb
re

vi
at

io
ns

 a
nd

 r
ef

er
en

ce
s:

 B
SI

 B
ri

ef
 S

ym
pt

om
 I

nv
en

to
ry

 (
D

er
og

at
is

 1
99

2)
, C

E
SD

 C
en

te
r 

fo
r 

E
pi

de
m

io
lo

gi
ca

l S
tu

di
es

 D
ep

re
ss

io
n 

sc
al

e 
(R

ad
lo

ff
 1

97
7)

, D
IS

 D
ia

gn
os

tic
 I

nt
er

vi
ew

 S
ch

ed
ul

e 
(R

ob
in

s,
 C

ot
tle

r,
 B

uc
ho

lz
, a

nd
 C

om
pt

on
 1

99
5)

, E
D

S 
E

di
nb

ur
gh

 D
ep

re
ss

io
n 

Sc
al

e 
(T

ho
rp

e 
19

93
),

 E
P

D
S 

E
di

nb
ur

gh
 P

os
tn

at
al

 D
ep

re
ss

io
n 

Sc
al

e 
(C

ox
 1

98
6)

, G
H

Q
 G

en
er

al
 H

ea
lth

 Q
ue

st
io

nn
ai

re
 (

G
ol

db
er

g 
19

92
),

 G
H

Q
-3

0 
G

en
er

al
 H

ea
lth

 Q
ue

st
io

nn
ai

re
-3

0 
(G

ol
db

er
g 

an
d 

W
ill

ia
m

s 
19

88
),

 H
A

D
S 

H
os

pi
ta

l A
nx

ie
ty

 
an

d 
D

ep
re

ss
io

n 
Sc

al
e 

(Z
ig

m
on

d 
an

d 
Sn

ai
th

 1
98

3)
, M

H
I 

M
en

ta
l H

ea
lth

 I
nv

en
to

ry
 (

V
ei

t a
nd

 W
ar

e 
19

83
),

 M
I 

M
al

ai
se

 I
nv

en
to

ry
 (

R
ut

te
r,

 T
iz

ar
d,

 a
nd

 W
hi

tm
or

e 
19

80
),

 M
H

Q
 M

id
dl

es
ex

 H
os

pi
ta

l 
Q

ue
st

io
nn

ai
re

 (
C

ri
sp

 e
t a

l. 
19

78
),

 P
SI

 P
ar

en
tin

g 
St

re
ss

 I
nd

ex
 (

A
bi

di
n 

19
90

),
 P

SS
 P

er
ce

iv
ed

 S
tr

es
s 

Sc
al

e 
(C

oh
en

 a
nd

 W
ill

ia
m

so
n 

19
88

),
 S

T
A

I 
St

at
e-

T
ra

it 
A

nx
ie

ty
 I

nv
en

to
ry

 (
Sp

ie
lb

er
ge

r 
19

83
)

Arch Womens Ment Health. Author manuscript; available in PMC 2015 October 19.


