
Prevalence and predictors of anxiety disorders amongst low-
income pregnant women in urban South Africa: a cross 
sectional study

Thandi van Heyningen1,2, Simone Honikman1, Landon Myer2, Michael N. Onah1,4, Sally 
Field1, and Mark Tomlinson3

1Perinatal Mental Health Project, Alan J. Flisher Centre for Public Mental Health, Department of 
Psychiatry and Mental Health, University of Cape Town, South Africa

2Division of Epidemiology & Biostatistics, School of Public Health and Family Medicine, University 
of Cape Town, South Africa

3Alan J. Flisher Centre for Public Mental Health, Department of Psychology, Stellenbosch 
University, South Africa

4School of Public Health and Health Systems, Faculty of Applied Health Sciences, University of 
Waterloo, Canada

Abstract

Purpose—Anxiety is highly prevalent in many populations; however, the burden of anxiety 

disorders among pregnant women in low-resource settings is not well documented. We 

investigated the prevalence and predictors of antenatal anxiety disorders among low-income 

women living with psychosocial adversity.

Methods—Pregnant women were recruited from an urban, primary level clinic in Cape Town, 

South Africa. The MINI Plus diagnostic interview assessed prevalence of anxiety disorders. Four 

self-report questionnaires measured psychosocial characteristics. Logistic regression models 

explored demographic and socioeconomic characteristics, psychosocial risk factors and psychiatric 

comorbidity as predictors for anxiety disorders.

Results—Among 376 participants, the prevalence of any anxiety disorder was 23%. Although 

11% of all women had post-traumatic stress disorder, 18% of the total sample was diagnosed with 

other anxiety disorders. Multivariable analysis revealed several predictors for anxiety including: a 

history of mental health problems (Adjusted Odds Ratio [AOR]: 4.11; 95% confidence interval 

(CI): 2.03–8.32), MDE diagnosis (AOR: 3.83; CI 1.99–7.31), multi-gravidity (AOR: 2.87; CI: 

1.17–7.07), food insecurity (AOR: 2.57; CI: 1.48–4.46), unplanned and unwanted pregnancy 

(AOR: 2.14; CI: 1.11–4.15), pregnancy loss (AOR: 2.10; CI: 1.19–3.75); and experience of 

threatening life events (AOR: 1.30; CI: 1.04–1.57). Increased perceived social support appeared to 

reduce the risk for antenatal anxiety (AOR: 0.95; CI: 0.91–0.99).
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Conclusion—A range of antenatal anxiety disorders are prevalent amongst pregnant women 

living in low-resource settings. Women who experience psychosocial adversity may be exposed to 

multiple risk factors, which render them vulnerable to developing antenatal anxiety disorders.
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Introduction

The prevalence of Common Perinatal Mental Disorders (CPMD) may have been 

underestimated in low and middle income countries (LMICs); and although there is 

substantial comorbidity between depression and anxiety disorders, little is known about 

antenatal anxiety (Goodman et al. 2014; Biaggi et al. 2016). This is especially true in LMICs 

where most studies that report diagnostic prevalence of CPMD have investigated depression 

but not anxiety (Fisher et al. 2012).

Global prevalence estimates for antenatal anxiety disorders vary greatly between regions. 

For studies reporting any anxiety disorder, prevalence rates range between 4% and 39% 

(Sawyer et al. 2010; Goodman et al. 2014). Rates in LMICs, ranging between 15% and 39% 

are generally higher than those reported in high income countries (HIC’s) where reported 

rates range between 4 and 13% (Adewuya et al. 2006; Tesfaye et al. 2010; Fadzil et al. 

2013). Prevalences also vary according to study methodology, whether screening or 

diagnostic instruments were used (Fisher et al. 2012), and whether a specific anxiety 

disorder was investigated, rather than the overall prevalence of any anxiety disorder 

(Goodman et al. 2014).

In South Africa, the diagnostic prevalence of perinatal anxiety disorders range between 3% 

and 30% for PTSD (Spies et al. 2009; Choi et al. 2015), 1.5% for panic disorder, 2.3% for 

phobia and 0.8% for social phobia (Spies et al. 2009). Much of the existing research is 

focused on trauma and stressor-related disorders, and may be specific to the South African 

context, where there is frequent exposure to community and interpersonal violence or 

gender-based violence and trauma (Dunkle et al. 2004; Myer et al. 2008b; Troeman et al. 

2011; Mahenge et al. 2013; Kastello et al. 2015). A history of childhood trauma and abuse 

(Choi et al. 2015) and exposure to intimate partner violence (IPV) (Hartley et al. 2011) 

significantly increase the vulnerability for antenatal PTSD, especially in contexts where 

there are numerous stressors such as poverty, community-based violence and HIV (Shisana 

et al. 2010; Shisana et al. 2014).

Aetiology and outcomes of antenatal anxiety

There may be a high prevalence of either new onset or worsening of existing anxiety 

disorders during pregnancy (Heron et al. 2004). This may be due to the substantial 

hormonal, physiological, psychological and social changes that occur during this time. 

Antenatal anxiety has been associated with a range of adverse perinatal outcomes for women 

and their offspring including poor pregnancy and birth outcomes as well as compromised 

physical, psychological and cognitive development from infancy to adulthood (Wadhwa et 
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al. 1993; Bhagwanani et al. 1997; Kurki et al. 2000; Mulder et al. 2002; O’Connor et al. 

2002; Andersson et al. 2004; Van Den Bergh et al. 2005; Talge et al. 2007; Hanlon et al. 

2009; Nasreen et al. 2010; Misri et al. 2010; Uguz et al. 2013).

Anxiety disorders during the perinatal period are also associated with unhealthy maternal 

behaviours such as reduced attendance of antenatal care (Murray et al. 2003), substance use 

in pregnancy (Eaton et al. 2012; Russell et al. 2013; Eaton et al. 2014; Onah et al. 2016), 

lower pregnancy weight gain (Dayan et al. 2002) as well as delayed initiation of 

breastfeeding and diminished capacity of women to care for and nourish their infants 

(Hanlon et al. 2009). Antenatal anxiety is a significant risk factor for perinatal psychiatric 

morbidity as it is a strong predictor of perinatal depression (Heron et al. 2004; Milgrom et 

al. 2008; Hirst and Moutier 2010; Coelho et al. 2011). A history of anxiety disorder appears 

to confer a greater risk for postnatal depression and anxiety than a history of depressive 

disorder (Matthey et al. 2003).

Risk factors for antenatal anxiety

Few studies have specifically examined the risk factors for antenatal anxiety disorders, with 

most studies either reporting risk factors for depression or for comorbid depression and 

anxiety. A systematic review of risk factors for antenatal anxiety and depression reported the 

most significant predictors for anxiety during pregnancy to be: a previous history of mental 

illness, particularly a history of depression or anxiety; alcohol and substance use; perceived 

lack of social support; social conflict or IPV; and poor quality of relationship with a partner 

(Biaggi et al. 2016). In the same review, studies exploring socio-demographic factors such as 

age, education level, employment status, income and ethnicity, showed equivocal results 

(Biaggi et al. 2016). But there is consensus that experience of adverse life events can trigger 

depressive or anxiety symptoms (Faisal-Cury and Rossi Menezes 2007; Hadley et al. 2008; 

Biaggi et al. 2016). This is documented for exposure to IPV or emotional, physical or sexual 

abuse, which has been associated with antenatal anxiety, depression and PTSD symptoms 

(Mahenge et al. 2013; Fonseca-Machado et al. 2015). Regarding obstetric and pregnancy-

related risk factors, unintended or unwanted pregnancy, fear of pregnancy and fear of 

childbirth (tokophobia) were the most pertinent (Biaggi et al. 2016). The roles of gravidity 

and parity remain unclear, although primigravidity has been associated with depression, but 

not with anxiety. Lastly, women with current or past pregnancy complications or past 

delivery complications, and with a history of pregnancy loss, pregnancy termination or still-

birth have been found to be more likely to experience antenatal and pregnancy-specific 

anxiety (Biaggi et al. 2016).

In settings where women live in extreme poverty and experience high rates of societal stress 

and violence, the risk factors for CPMD may be intricately connected to their psychosocial 

and socioeconomic circumstances (Sawyer et al. 2010). However little is known about the 

diagnostic prevalence of and risk factors for antenatal anxiety disorders in these settings 

(Howard et al. 2014). This paper aims to establish the diagnostic prevalence of antenatal 

anxiety disorders in a low-income, primary care, urban setting, and to describe the 

associated demographic, socioeconomic and psychosocial risk factors.
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Methods

Study design and setting

This cross-sectional study was conducted at a community-based clinic in Hanover Park, an 

impoverished, densely populated, urban community in Cape Town, South Africa. Hanover 

Park has a population of approximately 35 000 people, who identify predominantly as 

“coloured”a, however, the community clinic serves a greater area, which includes black 

South African residents (Statistics South Africa 2013). The majority of residents live in 

overcrowded public housing units or informal shacks. Hanover Park experiences high levels 

of community-based violence, mostly perpetrated by organised gangs active in the area 

(Benjamin 2014). Local crime statistics indicate that there were 74 homicides reported in 

2015, which is 6 times higher than that reported in central Cape Town (Crimestatssa.com). 

High rates of unemployment (69%) and low levels of education (only 19% have completed 

high school) contribute to the poverty and lack of opportunity experienced by the majority of 

residents (Benjamin 2014). Alcohol and drug use are rife, as are IPV, physical and sexual 

abuse (Moultrie 2004).

Participants

Pregnant women were recruited from the Midwife Obstetric Unit (MOU) which provides 

primary care, nurse-driven antenatal services at the Hanover Park Community Health Centre 

(CHC). Women were included in the study if they were over 18 years of age, willing to give 

informed consent and able to communicate in any of the three commonly spoken languages 

of the area (English, Afrikaans or isiXhosa).

Ethics

The study was approved by the Faculty of Health Sciences human research ethics committee 

at the University of Cape Town (HREC REF: 131/2009), and by the Western Cape 

Department of Health Provincial Research Committee (ref: 19/18/RP88/2009).

Procedures

Data were collected by systematically sampling every third woman as they arrived for their 

first antenatal visit, prior to having their physical examination and routine HIV test, between 

November 2011 and August 2012. Written informed consent was obtained from all 

participants following a verbal explanation of the study and procedure. Willing participants 

were invited to a private consultation room where socio-demographic data were collected.

Measures

Prior to the commencement of the study all measures had been translated and back-

translated from English to Afrikaans and isiXhosa. Self-report questionnaires measuring 

psychosocial risk factors were administered. Perception of social support was assessed using 

the Multidimensional Scale of Perceived Social Support (MSPSS) (Zimet et al. 1988). The 

MSPSS has been used previously in South Africa with diverse populations (Bruwer et al. 

aIn South Africa, the term “coloured” refers to a grouping of people of mixed race ancestry that self-identify as a particular ethnic and 
cultural grouping.
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2008), and is psychometrically sound with good validity and reliability. The Revised 

Conflict Tactics Scales (CTS-2) was used to assess IPV in the current relationship. The 

CTS-2 has good cross-cultural reliability and has been used in low-resource settings (Nayak 

et al. 2010; Shamu et al. 2011; Kastello et al. 2015) and in South Africa (Dawes et al. 2006; 

Choi et al. 2014). A short form of the U.S. Household Food Security Survey Module 

(HFSSM) measured inadequacy of food each month, frequency of going hungry, and not 

having money to buy enough food for the individual or their household in the preceding 6 

months (Blumberg et al. 1999). The List of Threatening Experiences (LTE) assessed the 

number of threatening life experiences faced by women in the preceding 6 months (Brugha 

et al. 1985). It has been used in other low-resource settings, with antenatal populations 

(Hanlon et al. 2009) and has good concurrent validity when compared to longer scales 

(Herrman et al. 2005).

Subsequently, a registered mental health counsellor, trained and supervised by a clinical 

psychologist, administered the Mini-International Neuropsychiatric Interview (MINI Plus) 

(Sheehan et al. 1998). The MINI Plus diagnoses the major axis I psychiatric disorders in 

DSM-IV-TR. It has been validated for use in South Africa (Kaminer 2001) and validated 

translations were used for non-English speaking participants in this study (Myer et al. 

2008a; Spies et al. 2009).

Referral for mental health concerns

Women who received a diagnosis of severe psychopathology on the MINI Plus or who 

presented a high risk for suicide were referred to the emergency psychiatric services at the 

CHC. Women who received a diagnosis of a common mental disorder (CMD) on the MINI 

Plus were offered on-site follow-up counselling with the counsellor at an arranged 

appointment time.

Data analysis

Data were analysed using Stata 13.1 (StataCorp Inc., College Station, TX, USA). Diagnosed 

anxiety disorders were allocated to DSM-5-defined categories, namely: anxiety disorders 

(including generalised anxiety disorder, social phobia, agoraphobia, specific phobia and 

panic disorder); trauma-and stressor-related disorders (including post-traumatic stress 

disorder (PTSD)), and obsessive-compulsive and related disorders (including obsessive-

compulsive disorder (OCD)). For some of the analyses, we collapsed these three categories 

into one category to include all/any anxiety disorder diagnoses. The prevalence of MDE, 

comorbid MDE/anxiety and alcohol and drug use disorders were described.

The MSPSS, CTS-2 and HFSSM were assessed for internal consistency and scale reliability 

using the Cronbach’s α (Cronbach 1951). Frequency distributions described socio-

demographic, psychosocial and psychiatric variables of interest. Composite socioeconomic 

status scores were calculated from household ownership of assets including bank accounts 

and developed into an asset index using a principal component analysis (van Heyningen et 

al. 2016). The study population was then stratified into four quartiles: least poor, poor, very 

poor and poorest.
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Variables significantly associated with MINI-diagnosed anxiety disorders were identified 

using Fisher’s exact test for categorical variables and the Wilcoxon rank sum test (Mann-

Whitney test) for non-normally distributed continuous variables. Logistic regression was 

used to model which of these risk factors were significant predictors of antenatal anxiety 

diagnosis. Unadjusted odds ratios (OR) with 95% confidence intervals (CI) were calculated 

to determine the strength and direction of these associations.. To adjust for the potential 

impact of confounding variables, adjusted logistic regression models were specified. 

Variables included in the adjusted model were those with significant associations in the 

unadjusted analysis as well as those cited in the literature. Multi-collinearity was assessed 

among independent variables in the adjusted logistic regression models using the variance 

inflation factor (Chen et al. 2003). A probability value of p≤0.05 was selected as the level of 

significance. The coefficients from all regression models were reported as OR with a 95% 

CI.

Results

Demographic, socioeconomic and clinical characteristics of the sample

A total of 376 women (mean age 27 years; SD 5.8) were recruited. Demographic, 

socioeconomic and clinical characteristics are presented in Table 1. Almost half (48%) were 

in their 2nd trimester of pregnancy and the majority (74%) were multigravida. Although 90% 

were married or in a stable relationship, only 60% were living with their partner in the same 

household. While most women had received some high school education, more than half 

were unemployed. The overall socioeconomic status of the study sample was low, with 43% 

reporting a personal income below the lower bound poverty lineb, 42% reporting food 

insecurity and 13% reporting food insufficiency. Almost 30% of women had experienced at 

least one threatening life event during the past six months, 19% had experienced two and 

11% had experienced three such events. The MSPSS (Cronbach's α 0.89), the CTS2 

(Cronbach's α 0.85), and the HFSSM (Cronbach's α 0.83) all exhibited good internal 

consistency and reliability. The LTE (Cronbach’s α 0.51) demonstrated poor internal 

consistency and reliability.

Prevalence of anxiety disorders and comorbidity

The prevalence of any anxiety disorder was 23%, with 17% of women diagnosed within the 

group of anxiety disorders that include generalised anxiety disorder (2%), social phobia 

(7%), agoraphobia (0.3%), specific phobia (6%) and panic disorder (3%); 11% were 

diagnosed with PTSD and 4% with OCD. The diagnostic prevalence of current MDE was 

22%, 18% of women had current suicidal ideation and behaviour (SIB), 13% were using 

alcohol and 6% were using substances other than alcohol during the current pregnancy. 

There was a large comorbidity between antenatal anxiety disorders and MDE, with 12% of 

the total sample having a dual diagnosis. Of those women with a current anxiety diagnosis, 

52% also had a diagnosis of current depression (p<0.001). Figure 1 shows the distribution of 

anxiety diagnoses and the comorbidity with MDE.

bThis was a monthly income of R501 or less, equivalent to approximately 34 US$ per month. According to Statistics South Africa, 
people earning this amount or less would probably have to sacrifice some food items to be able to afford to buy essential non-food 
items. Approximately 37% of the South African population live in this income bracket (Statistics South Africa 2015).
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A number of antenatal factors were associated with anxiety diagnosis in the bivariate 

analysis, including: having increased gravidity, pregnancy and/or child loss; food insecurity 

and insufficiency; experience of IPV; experience of difficult life events, self-reported history 

of mental health problems; current MDE diagnosis; current suicidality, and current alcohol 

or substance abuse (see Table 1). Unadjusted odds ratios showed increased odds for anxiety 

diagnosis amongst women exposed to these factors, and additionally for those “sometimes” 

living with their partner. Perceived support from family and friends appeared to decrease the 

odds for anxiety.

Many of these same factors were also significant in the multivariable models (see Tables 2 

and 3). In the model controlling for demographic and socioeconomic factors, multigravidity 

tripled the risk for anxiety diagnosis; unintended and unwanted pregnancies also predicted 

anxiety as did previous pregnancy loss due to termination, miscarriage or stillbirth or the 

death of a child at any time. Women that were food insecure were two and a half times more 

likely to have a diagnosis of anxiety. However, age, socioeconomic status, trimester and 

whether a woman was living with her partner were not significant predictors. In the model 

controlling for psychosocial risk variables and comorbid psychiatric diagnoses, the strongest 

predictor for antenatal anxiety was a previous history of mental health problems, followed 

by MDE diagnosis. The experience of threatening life events significantly increased the odds 

of anxiety diagnosis by 1.3 times for every additional stressful event experienced. IPV was 

not associated with antenatal anxiety, despite it being a known risk factor in the literature. 

Higher levels of perceived social support from friends decreased the odds for diagnosis with 

anxiety, although perceived support from family did not. There was no significant predictive 

value for alcohol and other substance use.

Discussion

Our study contributes new knowledge about the prevalence and distribution of antenatal 

anxiety disorders in LMIC settings. Most of the existing literature from LMIC settings has 

focused on anxiety symptoms (as determined by self-reporting scales), with few data on 

clinically diagnosed disorders. The results of this study provide new evidence on the high 

prevalence of antenatal anxiety disorders as well as the distribution of these diagnoses within 

the anxiety disorder spectrum. Although PTSD accounts for the highest prevalence of a 

single anxiety disorder, 66% of all anxiety diagnoses are accounted for by disorders from the 

other anxiety disorder categories. This may be pertinent when developing screening 

protocols or therapeutic interventions for antenatal anxiety disorders in LMIC settings.

In LMIC settings, there are numerous contextual stressors that render women vulnerable to 

developing mental health problems (Herba et al. 2016). Experience of adverse or stressful 

life events is a known predictor of anxiety and depression (Hadley et al. 2008; Biaggi et al. 

2016) and results from this study show that for every additional stressful event experienced 

in the preceding 6 months, the risk for anxiety diagnosis increases by 1.3 times. Considering 

that a large proportion of participants reported experience of at least one or more of these 

events, women living in this setting seem to be exposed to high levels of stress, increasing 

their vulnerability to anxiety. This may also explain the high prevalence of antenatal PTSD 

in this sample, which is nearly three times higher than in HIC settings (Smith et al. 2004). 
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The high prevalence of antenatal PTSD in this setting, may also be attributable to contextual 

risk factors, whereby women living in a context with high levels of violence are highly 

vulnerable to experiencing interpersonal trauma and gender-based violence (Jewkes et al. 

2001; Jewkes and Abrahams 2002; Myer et al. 2008b; Gass et al. 2011). PTSD in the 

perinatal period is strongly associated with obstetric risk, poor birth outcomes (preterm 

delivery, preeclampsia; poor neonatal health, compromised infant development) and poor 

maternal-infant attachment (Muzik et al. 2012; Goodman et al. 2014). Given its high 

prevalence as a single disorder, it may be important to consider when developing mental 

health interventions for pregnant women living in contexts with elevated rates of violence 

and interpersonal trauma.

The results of this study confirm that a history of mental health problems and diagnosis with 

current MDE are strong risk factors for antenatal anxiety. Numerous studies on CPMD have 

found that a history of mental health disorders increases the risk for current diagnoses and 

that depression and anxiety are commonly comorbid in the perinatal period (Heron et al. 

2004; Littleton et al. 2007; Teixeira et al. 2009; Field et al. 2010; Matthey and Ross-Hamid 

2012; Bindt et al. 2012). Where depression and anxiety disorders occur simultaneously, the 

deleterious effects on maternal and child well-being may be compounded: symptoms may be 

more severe, duration of episodes of either disorder may be longer and have a chronic 

course, there may be worse impairment of maternal functioning, a poorer response to 

treatment and increased suicidality (Field et al. 2010). These findings support the necessity 

to improve detection of both disorders through screening pregnant women living in LMIC 

settings, as well as to ask about previous mental health problems.

Women living in this context experience adverse social and economic circumstances, which 

make them more vulnerable to experiencing food insecurity. Food insecurity has been 

associated with depression, hazardous drinking, alcohol and other drug use and suicidality 

amongst pregnant women in South Africa (Dewing et al. 2013; Onah et al. 2016; van 

Heyningen et al. 2016). Both food insecurity and CPMD have documented negative effects 

on women’s health and child health and development outcomes (Whitaker et al. 2006; Grote 

et al. 2010; Ivers and Cullen 2011; Scorgie et al. 2015; Bauer et al. 2016). In this study, food 

insecurity predicts antenatal anxiety, which is a novel finding in the South African context. It 

is not clear whether food insecurity predisposes pregnant women to developing anxiety, 

whether the reverse is true, or whether a bi-directional relationship exists. What is clear, 

however, is that women living in adverse settings, where there are high rates of 

unemployment and socioeconomic stressors, seem to be more likely to experience food 

insecurity, placing them at higher risk of mental health problems (Lund et al. 2010; Sorsdahl 

et al. 2011; Headey 2013; Muthayya et al. 2013; Doss et al. 2014).

In the presence of stressors such as poverty, food insecurity and adverse life events, 

perceptions of social support may be a mitigating factor for anxiety diagnosis (Tsai et al. 

2012; Reid and Taylor 2015). This is confirmed in our study, which finds perceived support 

from friends proving to be protective. However, contrary to the literature, perceived support 

from a significant other or from family was not. Interestingly, Reid and Taylor (2015) found 

that the source of social support, which mitigated the influence of stressful events, differed 

for married/cohabiting and for single women(Reid and Taylor 2015). Here, intimate partner 
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support had a greater impact on married/cohabiting women’s mental health than that for 

single women. However, support from family and friends was protective against depression 

during the perinatal period for all women, regardless of their relationship status (Reid and 

Taylor 2015). Support from friends has a greater protective influence on antenatal anxiety 

than support from intimate partner or family, which may reflect the quality and types of 

relationships that women have with their partner, family and friends and/or as a result of the 

stressful environment in which they live (Reid and Taylor 2015). One can hypothesise that 

where women have discordant, abusive or unstable relationships with their partner and/or 

family, that their friends may be perceived as more supportive and may act to buffer the 

stressful influence of conflict in the home.

Study limitations

There were several limitations to the study. Firstly, this was a cross-sectional study and 

women were only screened once, which limited the tracking of anxiety symptoms across 

trimesters. Secondly, as this study was clinic-based, women who were unable or unwilling to 

attend antenatal services, and may be the most vulnerable to mental health problems, were 

not included in the study. However, the antenatal service uptake rate for the Cape Town 

Metro area is 83% and thus, our sample is likely to be reasonably reflective of the majority 

of women in this area (Day and Gray 2013). The urban setting may also affect the 

generalizability of the results to rural communities. Thirdly, anxiety specific to pregnancy 

and childbirth, such as tokophobia, was not explored, nor were personality factors associated 

with anxiety. Fourthly, the cross-sectional design of the study doesn’t supply information on 

the causal direction of association between anxiety diagnosis and risk factors. Fifthly, the 

question about loss of a pregnancy or child is a very broad question and does not allow 

differentiation between antenatal loss, perinatal loss and loss of a child outside of the 

perinatal period. Asking separate questions about these concepts may have been more useful 

to explore the impact of previous pregnancy loss or stillbirth as distinct experiences to losing 

a child after birth. Lastly, the use of self-report measures may have been subject to recall 

bias and data could not be verified. Use of biological markers such as urine or blood samples 

to detect current alcohol and other substance use may have provided more accurate data.

Implications

These findings have important implications for those planning perinatal mental health 

services in low-income settings. Perinatal screening for depression is increasingly common, 

but we have shown that there is a need also to screen for anxiety to ensure early detection in 

primary care antenatal services. As the strongest predictors for antenatal anxiety are 

concurrent MDE and a history of mental health problems, it may be pertinent to screen for 

anxiety symptoms in conjunction with depression screening and to ask about mental health 

history.

Mental health services are needed for low-income women, during pregnancy. Where 

possible, these services should be integrated into existing antenatal services at primary care 

level (Honikman et al. 2012). There is little evidence from LMIC’s for treatment of non-

depressive disorders during pregnancy (Howard et al. 2014) so there is a need for 

development and testing of such interventions; or to evaluate whether interventions for 
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depression also impact anxiety. A treatment modality that could address either depression 

and/or anxiety symptoms may be the most practical and cost-effective approach. The 

Common Elements Treatment Approach (CETA), which has been developed to address 

mood and/or anxiety problems in LMICs, is one such modality that could be adapted for use 

within the perinatal period (Murray et al. 2014).

Lastly, in order to address some of the risk factors that are commonly experienced, these 

services may include targeted interventions, for example counselling for those who have 

experienced trauma, socio-economic support for women who are food insecure, or 

psychosocial support for women who have poor support structures (van Heyningen et al. 

2016).

In summary, antenatal anxiety is often neglected in studies on perinatal mental health and 

given low-priority, especially in LMIC settings. The high prevalence of antenatal anxiety 

disorders presents a serious public health concern as it presents a significant risk factor for 

maternal morbidity and poor child health and development. These effects may be separate 

from, and additional to, the effects of perinatal depression, and may be exacerbated by the 

large comorbidity between the disorders. Furthermore, antenatal anxiety is a strong, well-

known predictor for perinatal depression. Therefore, mental health screening of pregnant 

women should include investigation of anxiety as well as depression.
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Figure 1. 
Venn diagram illustrating comorbid diagnoses of MDE, PTSD and other anxiety disorders*

* Includes: generalised anxiety disorder, obsessive-compulsive disorder, social phobia, 

agoraphobia, specific phobia and panic disorder

van Heyningen et al. Page 16

Arch Womens Ment Health. Author manuscript; available in PMC 2018 December 01.

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

van Heyningen et al. Page 17

Ta
b

le
 1

C
ha

ra
ct

er
is

tic
s 

of
 th

e 
sa

m
pl

e,
 d

es
cr

ip
tiv

e 
an

d 
un

iv
ar

ia
te

 a
na

ly
si

s 
of

 M
IN

I-
de

fi
ne

d 
an

te
na

ta
l a

nx
ie

ty
 d

is
or

de
rs

 w
ith

 d
em

og
ra

ph
ic

 a
nd

 p
sy

ch
os

oc
ia

l f
ac

to
rs

.

N
 o

r
m

ea
n(

%
)

B
iv

ar
ia

te
 a

na
ly

si
s

U
ni

va
ri

at
e 

an
al

ys
is

P
ar

ti
ci

pa
nt

ch
ar

ac
te

ri
st

ic
s

N
 =

 3
76

N
o

an
xi

et
y

(%
)

D
ia

gn
os

is
w

it
h 

an
y

an
xi

et
y

di
so

rd
er

(%
)

p- va
lu

e
C

ru
de

O
R

95
%

 C
I

p- va
lu

e

So
ci

o-
de

m
og

ra
ph

ic
 v

ar
ia

bl
es

+  
A

ge
: 1

8 
– 

24
 y

ea
rs

14
6 

(3
9)

11
8 

(4
1)

28
 (

33
)

1.
00

(R
ef

er
en

ce
)

25
 –

 2
9 

ye
ar

s
11

4 
(3

0)
88

 (
30

)
26

 (
30

)
1.

25
0.

68
–2

.2
7

0.
47

5

≥3
0 

ye
ar

s
11

6 
(3

1)
84

 (
29

)
32

 (
37

)
0.

28
2

1.
61

0.
89

–2
.8

7
0.

10
9

+  
E

th
ni

ci
ty

: B
la

ck
13

3 
(3

5)
10

8 
(3

7)
25

 (
29

)
1.

00
(R

ef
er

en
ce

)

C
ol

ou
re

d 
(m

ix
ed

 r
ac

e)
22

4 
(6

0)
16

9 
(5

8)
55

 (
64

)
1.

41
0.

83
–2

.3
9

0.
20

8

W
hi

te
 &

 “
ot

he
r”

19
 (

5)
13

 (
4)

6 
(7

)
0.

34
0

1.
99

0.
69

–5
.7

6
0.

20
2

+  
H

ig
he

st
 le

ve
l o

f 
ed

uc
at

io
n:

 ≤
 g

ra
de

 1
0

15
1 

(4
0)

11
4 

(3
9)

37
 (

43
)

1.
00

(R
ef

er
en

ce
)

>
 g

ra
de

 1
0

22
5 

(6
0)

17
6 

(6
1)

49
 (

57
)

0.
53

4
0.

86
0.

53
–1

.3
9

0.
53

8

+  
E

m
pl

oy
m

en
t s

ta
tu

s:
 U

ne
m

pl
oy

ed
20

8 
(5

5)
16

2 
(5

6)
46

 (
53

)
1.

00
(R

ef
er

en
ce

)

In
fo

rm
al

/h
aw

ke
r

17
 (

5)
13

 (
4)

4 
(5

)
1.

08
0.

34
–3

.4
8

0.
89

3

C
on

tr
ac

t
23

 (
6)

20
 (

7)
3 

(3
)

0.
53

0.
15

–1
.8

6
0.

32
0

Pa
rt

-t
im

e
28

 (
7)

17
 (

6)
11

 (
13

)
2.

28
0.

99
–5

.2
1

0.
05

1

Fu
ll 

tim
e

10
0 

(2
7)

78
 (

27
)

22
 (

26
)

0.
25

6
0.

99
0.

56
–1

.7
7

0.
98

2

+  
So

ci
oe

co
no

m
ic

 s
ta

tu
s:

 L
ea

st
 p

oo
r

94
 (

25
)

71
 (

25
)

23
 (

27
)

1.
00

(R
ef

er
en

ce
)

Po
or

94
 (

25
)

72
 (

25
)

22
 (

26
)

0.
94

0.
48

–1
.8

4
0.

84
6

V
er

y 
po

or
96

 (
26

)
78

 (
27

)
18

 (
20

)
0.

71
0.

36
–1

.4
3

0.
33

9

Po
or

es
t

91
 (

24
)

68
 (

24
)

23
 (

27
)

0.
71

0
1.

04
0.

54
–2

.0
3

0.
89

9

+  
R

el
at

io
ns

hi
p 

ty
pe

: M
ar

ri
ed

14
6 

(3
9)

11
0 

(3
8)

36
 (

42
)

1.
00

(R
ef

er
en

ce
)

St
ab

le
 r

el
at

io
ns

hi
p,

 u
nm

ar
ri

ed
19

2 
(5

1)
14

9 
(5

2)
43

 (
50

)
0.

88
0.

53
–1

.4
6

0.
62

7

C
as

ua
l r

el
at

io
ns

hi
p

16
 (

4)
14

 (
5)

2 
(2

)
0.

44
0.

09
–2

.0
1

0.
28

8

N
o 

re
la

tio
ns

hi
p 

/ s
in

gl
e

22
 (

6)
15

 (
5)

5 
(6

)
0.

75
6

1.
02

0.
35

–2
.9

9
0.

84
4

Arch Womens Ment Health. Author manuscript; available in PMC 2018 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

van Heyningen et al. Page 18

N
 o

r
m

ea
n(

%
)

B
iv

ar
ia

te
 a

na
ly

si
s

U
ni

va
ri

at
e 

an
al

ys
is

P
ar

ti
ci

pa
nt

ch
ar

ac
te

ri
st

ic
s

N
 =

 3
76

N
o

an
xi

et
y

(%
)

D
ia

gn
os

is
w

it
h 

an
y

an
xi

et
y

di
so

rd
er

(%
)

p- va
lu

e
C

ru
de

O
R

95
%

 C
I

p- va
lu

e

+  
L

iv
es

 w
ith

 p
ar

tn
er

: N
o

97
 (

28
)

80
 (

30
)

17
 (

21
)

1.
00

(R
ef

er
en

ce
)

Y
es

20
9 

(6
0)

16
1 

(6
0)

48
 (

60
)

1.
40

0.
76

–2
.5

9
0.

28
0

So
m

et
im

es
44

 (
12

)
29

 (
10

)
15

 (
19

)
0.

09
6

2.
43

*
1.

08
–5

.4
9

0.
03

2

O
bs

te
tr

ic
 v

ar
ia

bl
es

+  
G

ra
vi

di
ty

: P
ri

m
ig

ra
vi

da
96

 (
26

)
87

 (
30

)
9 

(1
0)

1.
00

(R
ef

er
en

ce
)

M
ul

tig
ra

vi
da

28
0 

(7
4)

20
3 

(7
0)

77
 (

90
)

<
0.

00
1

3.
67

**
1.

76
–7

.6
4

0.
00

1

+  
Pa

ri
ty

: N
ul

lip
ar

ou
s

12
2 

(3
2)

10
2 

(3
5)

20
 (

23
)

1.
00

(R
ef

er
en

ce
)

Pr
im

ip
ar

ou
s

12
8 

(3
4)

99
 (

34
)

29
 (

34
)

1.
49

0.
79

–2
.8

1
0.

21
4

M
ul

tip
ar

ou
s

12
6 

(3
4)

89
 (

31
)

37
 (

43
)

0.
05

3
2.

12
*

1.
15

–3
.9

1
0.

01
6

+  
Pa

st
 e

xp
er

ie
nc

e 
of

 m
is

ca
rr

ia
ge

/a
bo

rt
io

n/
 s

til
lb

ir
th

/ d
ea

th
 o

f 
a 

ch
ild

 a
ny

 ti
m

e 
af

te
r 

bi
rt

h
11

6 
(3

1)
75

 (
26

)
41

 (
48

)
<

0.
00

1
2.

61
**

1.
59

–4
.2

9
≤0

.0
01

+  
T

ri
m

es
te

r:
 F

ir
st

90
 (

24
)

67
 (

23
)

23
 (

27
)

1.
00

(R
ef

er
en

ce
)

Se
co

nd
18

1 
(4

8)
14

5 
(5

0)
36

 (
42

)
0.

72
0.

39
–1

.3
2

0.
28

8

T
hi

rd
10

5 
(2

8)
78

 (
27

)
27

 (
31

)
0.

41
1

1.
00

0.
21

–0
.5

5
0.

98
0

+  
U

np
la

nn
ed

 p
re

gn
an

cy
23

7 
(6

3)
18

5 
(6

4)
52

 (
60

)
0.

52
6

1.
17

0.
72

–1
.9

3
0.

52
4

+  
N

ot
 p

le
as

ed
 to

 b
e 

pr
eg

na
nt

81
 (

22
)

57
 (

20
)

24
 (

28
)

0.
13

4
1.

58
0.

91
–2

.7
5

0.
10

4

Ps
yc

ho
so

ci
al

 v
ar

ia
bl

es

+  
M

ee
ts

 c
ri

te
ri

a 
fo

r 
fo

od
 in

se
cu

ri
ty

15
8 

(4
2)

10
7 

(3
7)

51
 (

59
)

<
0.

00
1

2.
49

**
1.

52
–4

.0
8

≤0
.0

01

+  
M

ee
ts

 c
ri

te
ri

a 
fo

r 
fo

od
 in

su
ff

ic
ie

nc
y

50
 (

13
)

29
 (

10
)

21
 (

24
)

0.
00

1
2.

91
**

1.
56

–5
.4

3
0.

00
1

++
 P

er
ce

iv
ed

 s
up

po
rt

 f
ro

m
 s

ig
ni

fi
ca

nt
 o

th
er

m
ea

n 
sc

or
e 

(S
D

)
24

 (
4)

24
 (

3.
9)

24
 (

4.
1)

0.
22

7
0.

97
0.

91
–1

.0
2

0.
22

9

++
 P

er
ce

iv
ed

 s
up

po
rt

 f
ro

m
 f

am
ily

m
ea

n 
sc

or
e 

(S
D

)
23

 (
5)

23
 (

4.
9)

21
 (

5.
3)

0.
00

1
0.

93
*

0.
89

–0
.9

7
0.

00
2

++
 P

er
ce

iv
ed

 s
up

po
rt

 f
ro

m
 f

ri
en

ds
 m

ea
n 

sc
or

e 
(S

D
)

20
 (

7)
21

 (
6.

5)
18

 (
7.

3)
<

0.
00

1
0.

94
**

0.
91

–0
.9

7
≤0

.0
01

+  
E

xp
er

ie
nc

e 
of

 I
PV

 (
C

T
S2

)
62

 (
16

)
41

 (
14

)
21

 (
24

)
0.

03
1

1.
96

*
1.

08
–3

.5
5

0.
02

6

++
 E

xp
er

ie
nc

e 
of

 th
re

at
en

in
g 

lif
e 

ev
en

ts
 (

M
ea

n 
sc

or
e 

(S
D

))
1.

3 
(1

.4
)

1.
1 

(1
.2

)
2.

2 
(1

.7
)

<
0.

00
1

1.
62

**
1.

36
–1

.9
2

≤0
.0

01

Arch Womens Ment Health. Author manuscript; available in PMC 2018 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

van Heyningen et al. Page 19

N
 o

r
m

ea
n(

%
)

B
iv

ar
ia

te
 a

na
ly

si
s

U
ni

va
ri

at
e 

an
al

ys
is

P
ar

ti
ci

pa
nt

ch
ar

ac
te

ri
st

ic
s

N
 =

 3
76

N
o

an
xi

et
y

(%
)

D
ia

gn
os

is
w

it
h 

an
y

an
xi

et
y

di
so

rd
er

(%
)

p- va
lu

e
C

ru
de

O
R

95
%

 C
I

p- va
lu

e

+  
Se

lf
 r

ep
or

te
d 

hi
st

or
y 

of
 m

en
ta

l h
ea

lth
 p

ro
bl

em
s

57
 (

15
)

25
 (

9)
32

 (
37

)
<

0.
00

1
6.

28
**

3.
45

–1
1.

44
≤0

.0
01

+  
C

ur
re

nt
 M

D
E

 d
ia

gn
os

is
81

 (
22

)
36

 (
12

)
45

 (
52

)
<

0.
00

1
7.

74
**

4.
47

–1
3.

40
≤0

.0
01

+  
C

ur
re

nt
 s

ui
ci

da
l i

de
at

io
n 

an
d 

be
ha

vi
or

69
 (

18
)

45
 (

16
)

24
 (

28
)

0.
01

1
2.

11
*

1.
19

–3
.7

2
0.

01
0

+  
C

ur
re

nt
 a

lc
oh

ol
 a

bu
se

 (
M

IN
I)

50
 (

13
)

33
 (

11
)

17
 (

20
)

0.
04

9
1.

92
*

1.
01

–3
.6

5
0.

04
7

+  
C

ur
re

nt
 s

ub
st

an
ce

 a
bu

se
 (

M
IN

I)
23

 (
6)

13
 (

4)
10

 (
12

)
0.

02
1

2.
80

*
1.

18
–6

.6
4

0.
01

9

* p 
<

0.
05

 >
0.

00
1

**
p 

≤ 
0.

00
1

+ Fi
sh

er
’s

 e
xa

ct
 te

st

++
W

ilc
ox

on
 r

an
k 

su
m

 te
st

Arch Womens Ment Health. Author manuscript; available in PMC 2018 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

van Heyningen et al. Page 20

Table 2

Multiple logistic regression model adjusted for demographic and socioeconomic characteristics

Predictors: AOR 95% CI p-value

Age: 18–24 1.00 Reference

   25 – 29 0.85 0.42–1.77 0.677

   ≥ 30 1.00 0.49–2.05 0.992

SES: Least poor 1.00 Reference

   Poor 1.10 0.51–2.36 0.805

   Very poor 0.92 0.43–2.01 0.849

   Poorest 1.48 0.69–3.23 0.312

Gravidity: primigravida 1.00 Reference

     Multigravida 2.87* 1.17–7.07 0.022

Trimester: 1st 1.00 Reference

     2nd 0.60 0.31–1.18 0.140

     3rd 0.86 0.42–1.81 0.705

Living with partner: No 1.00 Reference

     Yes 1.14 0.57–2.29 0.709

     Sometimes 2.29 0.95–5.51 0.064

Food insecure 2.57** 1.48–4.46 0.001

Unplanned and unwanted pregnancy1 2.14* 1.11–4.15 0.024

Loss of a previous pregnancy or death of a child 2.10* 1.19–3.75 0.011

*
p <0.05 >0.001

**
p ≤ 0.001

1The categories for unplanned pregnancy and not pleased to be pregnant were collapsed to create the variable “unplanned and 
unwanted pregnancy”.
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Table 3

Multiple logistic regression model adjusted for psychosocial risk factors and psychiatric comorbidity

Predictors: AOR 95% CI p-value

Perceived social support from significant other 1.06 0.97–1.15 0.188

Perceived social support from family 0.98 0.92–1.04 0.441

Perceived social support from friends 0.95* 0.91–0.99 0.014

Threatening life events 1.30** 1.06–1.59 0.013

Intimate partner violence 1.05 0.49–2.20 0.906

Self reported history of mental health problems 4.11** 2.03–8.32 0.000

MDE diagnosis (MINI defined) 3.83** 1.99–7.31 0.000

Current SIB (MINI defined) 1.97 0.99–3.91 0.053

Alcohol abuse (MINI defined) 1.23 0.58–2.81 0.542

Drug abuse (MINI defined) 0.88 0.29–2.59 0.812

*
p <0.05 >0.001

**
p ≤ 0.001
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