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Background. Postnatal depression (PND) is one of the most common complications following delivery. The development of PND is 
closely linked with biological, psychological, socioeconomic and cultural factors.  
Objectives. To determine the prevalence and identify risk factors for PND in mothers delivering at Steve Biko Academic Hospital (SBAH) 
whose babies were admitted to the neonatal unit.
Methods. We conducted a prospective observational study at SBAH, Pretoria, South Africa (SA). Women who delivered between 26 and 
42 weeks' gestation at SBAH and whose babies were admitted to the neonatal unit were recruited at delivery. Interview screening using 
the Edinburgh Postnatal Depression Scale (EPDS) was conducted regarding the mother’s experience of her pregnancy and delivery. 
Sociodemographic and psychosocial data from the mothers were included in a multiple logistic regression model to estimate association 
with PND symptoms.
Results. Between 11 March and 30 December 2017, 2 671 mothers delivered at SBAH. Of these, 196 (7.3%) babies were admitted to the 
neonatal intensive care unit (NICU) and 10 (0.3%) were admitted to the neonatal high care unit (NHC). Mothers’ accommodation during 
their babies’ admission to the neonatal unit (p=0.002), having poor interpersonal relationships (p<0.0001), and intimate partner violence 
(IPV) (p=0.004) were significantly associated with screening positive for PND. 
Conclusion. Accommodation during neonatal care, availability of counselling, inclusion of the partner in postnatal care and IPV are 
significant factors in the depressive symptoms experienced by mothers postpartum in this setting.
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Postnatal depression (PND) is one of the most common 
complications affecting women following delivery. It is characterised 
by physiological and psychological symptoms and signs in women 
four to six weeks after giving birth.[1] It is a major public health issue 
in western economically developed societies, affecting 10 - 15% of 
mothers postpartum.[1,2] The prevalence of PND in South Africa 
(SA) is high, but there is a lack of data on PND among HIV-infected 
women specifically.[2]

Postpartum psychiatric disorders range from mild and common 
postpartum 'blues' to the much rarer incidence of severe postpartum 
psychosis.[3] The prevalence of PND appears to vary greatly from site 
to site. Figures from developed countries indicate a rate of 10 - 15%[1] but 
in a review of 143 studies comprising 40 developed and developing 
countries by Norhayati et al.[4] there was a reported prevalence 
ranging from 0 to 60%.[4] Antenatal depression is the strongest 
predictor of PND.[5] 

Variation in the incidence of PND may be explained by various 
factors including the time point of evaluation, the assessment 
tool or diagnostic criteria used, differences in biological 
vulnerability and differences in socioeconomic environment 
and cultural backgrounds.[5] Therefore, the determination of the 
prevalence of and risk factors for PND across different cultures 
may help identify women at risk and provide evidence for early 
interventional strategies. Recently there has been growing interest 

regarding the risk factors of PND, though the aetiology of PND 
remains unclear.[5] The development of PND is closely linked with 
biological, psychological, socioeconomic and cultural factors.[6,7] 
Pre-natal depression is the most consistent risk factor that predicts 
the severity of PND.[2,6,7] Preterm infants account for up to 70% 
of neonatal mortality and morbidity, which can cause significant 
maternal stress because of the infant’s uncertain health.[6,7] The 
risk of anxiety is 2.7 times greater in mothers of preterm infants 
than those of term infants.[8,9] In addition, chronic prenatal pain, 
pregnancy loss, living in urban areas, low self-esteem, lack of social 
support, unplanned pregnancies, low socio-economic status, part-
time employment, being left alone in labour and marital conflict 
are the most common risk factors for PND.[8,9] PND has detrimental 
effects on mothers and their partners, and on the interaction 
between mother and child as well as the mental development 
of the child. PND is associated with low quality of life and poor 
mental health in mothers.[10,11] PND also has pervasive effects on 
mother-infant bonding in the short term and affects the emotional, 
cognitive and behavioural development of the child.[10,11] In long-
term follow-up studies, PND is associated with an increased risk for 
psychiatric disorders in the offspring during adolescence.[12] Most 
surveys and epidemiological studies focused on the prevalence 
and related factors of PND in western industrialised societies 
where women at risk are often recognised.[6,7,9] Therefore, there is a 
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need to evaluate the incidence of PND and its culturally-sensitive 
correlates in developing countries. Furthermore, there is a need to 
assess the impact of distinct environmental and cultural norms on 
PND. For example, PND is less prevalent within some traditional 
cultural settings, where a woman tends to rest in bed for four weeks 
after giving birth, while the womens' mothers or relatives attend to  
household issues and childcare.[13] The aims of the present study were 
to determine the prevalence and identify risk factors for postpartum 
depression in mothers delivering at Steve Biko Academic Hospital 
(SBAH), Pretoria, South Africa (SA) whose babies were admitted to 
either the neonatal intensive care (NICU) or neonatal high care units 
(NHC).

Methods
A prospective observational study was conducted at SBAH between 
11 March 2017 and 30 December 2017. SBAH is a tertiary hospital 
that has a high-risk obstetric unit. Mothers delivering between 26 
and 42 weeks' gestation at SBAH whose babies were admitted to 
either the NICU or NHC were eligible for recruitment at delivery. 
Mothers who consented to participate in the study were interviewed 
regarding their experience of pregnancy and delivery. They were 
screened for depression at recruitment using the Edinburgh 
Postnatal Depression Scale (EPDS),[14] Intimate partner violence 
(IPV) screen (Hurt, Insulted, Threatened with Harm and Screamed  
(HITS)),[15] and Interpersonal Support Evaluation List (ISEL-12).[16] 
Sociodemographic and psychosocial data were simultaneously 
captured. At 6 weeks post-delivery, mothers were re-interviewed and 
re-screened for PND either at the postnatal clinic or telephonically, 
using the aforementioned tools. An EPDS score ≥12 was regarded 
as screen positive for PND and the participant was referred to a 
psychologist or psychiatrist. The HITS domestic violence screening 
score[15] was used to screen for IPV. A score ≥10 was regarded as a 
positive screen and the mother was referred to a social worker. 
We used the ISEL-12[16] to evaluate the mother’s perceived social 
support, i.e. the availability of and potential for social interaction 
and support. The ISEL-12 includes sub-scales: (i) tangible evaluates 
the perceived availability of material aid; (ii) appraisal assesses the 
perceived availability of people with whom one can share one’s 
problems; and (iii) belonging assesses the perceived availability of 
people with whom one can engage in activities. Low scores indicate 
poor social support.

Data analysis
The data were analysed using SPSS software (IBM Corp., USA). 
Frequency distributions, means, ranges and standard deviations 
were used to describe measured variables in the study population. 
ISEL-12 was analysed as a holistic scale as well as by each sub-
scale, i.e. tangible, appraisal and belonging. Bivariate analysis was 
used to determine if women with symptoms of PND (EPDS ≥12) 
differ significantly from women without PND symptoms based on 
demographic and psychosocial factors. All factors were included in a 
multiple logistic regression model to estimate the association with PND 
symptoms. Statistical significance was set at ≤0.05. We also examined 
which combination of demographic and psychosocial factors were 
found to best predict PND symptoms in a logistic regression model. 
The study was approved by the University of Pretoria Health Sciences 
Research Ethics Committee (ref. no. 2016-0257). 

Results
Study participant characteristics 
In the study period of 11 March 2017 to 30 December 2017, 
2 671 mothers delivered at SBAH. Table 1 details the demographic 
information of 206 (7.7%) mothers who consented to and were 
included in the study. A total of 196 mothers (7.3%) had neonates 
admitted to NICU and 10 (0.3%) were admitted to NHC (Fig. 1). 
Table 2 details the perinatal factors and pregnancy outcomes. 
Most babies were admitted with the problems of prematurity and 
related respiratory distress syndrom (RDS) (66%). Approximately 
half the mothers were unmarried and 19 (9.2 %) reported being 
unaccompanied by partners or doulas to the delivery rooms. 
Twenty-five percent of mothers reported that they did not see their 
babies at birth. Most mothers were HIV-negative (60.7%), had 
unplanned pregnancies (80.6%), stayed at the mother lodger facility 
post-delivery (80.6%) and opted to breastfeed their infants (70.9%). 
Ninety-seven mothers (47.1%) reported having an underlying medical 
condition such as hypertension, diabetes mellitus and asthma. About 
50% of mothers reached secondary education level, while only 39% 
completed tertiary level. There was an unemployment rate of 64.6 % 
in the study population. Among those who were employed (35.4%), 
only 32% earned more than ZAR2 500 per month, which was below 
the minimum wage at the time of the study. 

Factors associated with increased risk of PND
Ninety women (43.7%) screened positive (score >12) on the EDPS 
and of these, 87 (42.2%) had babies admitted to NICU, with 3 (1.4 %) 
admitted to the HCU. Table 3 compares mothers who screened 
positive with those that screened negative on the Edinburgh Postnatal 
depression score. Overall, there was no significant difference between 
the reason for admission and the risk of PND (screen positive on 
EPDS). Shona, the Zimbabwean language, accounted for 11.7% of 
the languages spoken by mothers delivered and admitted to the 
unit. Shona was more common than any other SA languages except 
Afrikaans. However, this was not a risk for PND (p=0.478), but might 
have had an impact on support structures. The factors significantly 
associated with PND were mothers’ accommodation during the baby’s 
admission to the neonatal unit (p=0.002), having poor interpersonal 
relationships as assessed by the ISEL (p<0.0001), and IPV was 
determined by the HITS score (p=0.004). When these factors were 
included in a logistic regression model, having poor interpersonal 
relationships was the only factor that remained significant (p<0.0001). 

Prematurity/respiratory distress syndrom

Structural abnormalities

Metabolic derangements

Other

66.3%
(n=136)

13.7%
(n=28)

9.3%
(n=19)

10.7%
(n=22)

Fig. 1. Indications for admission to neonatal intensive care unit and 
high care unit.
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Discussion 
PND is a significant health concern. Prevalence rates of up to 30% 
have been reported in SA.[19,20] Rates of postpartum depression are even 
higher in mothers whose infants are admitted to a neonatal unit and 
have a prolonged hospitalisation and medical intervention.[6,7,17] For those 
mothers who experience considerable stress, anxiety and depression, 
demographic and psychosocial factors may further put them at risk 
for postnatal depression. Furthermore, in low-to-middle income 
countries, being the victims of IPV, being socially disadvantaged and 
receiving poor social support may further exacerbate the symptoms of 
PND.[1,11,13,18]

Identifying women who may be at increased risk for PND is an 
important clinical goal. Despite growing knowledge that PND is a 
major childbirth complication, postpartum depression screening is 

not yet included in the standard of care in the USA or in SA. Although 
there are various studies on PND in an SA population, none of these 
studies have focused on the mothers whose infants require neonatal 
care.[19-21] It is known that mothers whose newborns are admitted to 
NICE are more stressed about uncertainty regarding their newborn 
babies.[22,23] 

In the present study, we demonstrated that the mother’s place 
of accommodation, having poor interpersonal relationships 
and history of prior exposure to IPV played a key role in putting 
mothers at increased risk for postpartum depression. Other studies 
highlighted factors such as antenatal depression as a paramount 
factor responsible for postpartum depression in most cases, but 
this was not demonstrated in our study.[4,6] In addition, being 
unmarried, unemployed, and having underlying medical conditions 

Table 1. Description of the mothers of babies admitted to the neonatal unit
Characteristic Total (N=206), n (%)* NICU admission (N=196), n (%)* HCU admission (N=10), n (%)*
Mean age, years (range) 27.96 (17 - 41) 28.2 (17 - 44) 30.4 (19 - 41)
HIV status

Negative
Positive

125 (60.7)
81 (39.3)

121 (58.7)
78 (37.3)

6 (66.7)
3 (33.3)

Medical conditions
Yes
No

97 (47.1)
109 (52.9)

91 (44.1)
106 (51.4)

6 (66.7)
3 (33.3)

Planned pregnancy
Yes
No

40 (19.4)
166 (80.6)

61 (29.6)
135 (66)

5 (2.4)
4 (1.9)

Difficulty in conceiving
Yes
No

40 (19.4)
166 (80.6)

36 (17.4)
161 (78.1)

4 (1.9)
5 (2.4)

Home language
English   
Afrikaans
Tswana
Zulu  
Swati
Ndebele        
Tsonga     
Sepedi     
Venda         
isiXhosa 
Shona        
Portuguese

19 (9.2)
37 (18)
9 (4.4)
22 (10.7)
9 (4.4)
7 (3.4)
21 (10.2)
42 (20.4)
6 (2.9)
9 (4.4)
24 (11.7)
1 (0.5)

18 (8.7)
36 (17.5)
9 (4.4)
22 (10.7)
8 (3.9)
7 (3.4)
20 (9.7)
41(19.9)
6 (2.9)
9 (4.4)
22 (10.7)
0 (0.0)

1 (0.4)
1 (0.4)
0
0
1 (0.4)
0
1 (0.4)
1 (0.4)
0
0
2 (0.9)
1 (0.4)

Relationship status
Divorced/single
In a relationship
Married

19 (9.2)
109 (52.9)
78 (37.9)

15 (7.2)
106 (51.4)
74 (35.9)

4 (1.9)
3 (1.4)
4 (1.9)

Living with partner
Yes
No

117 (56.8)
88 (42.9)

113 (54.0)
83 (40.0)

4 (1.9)
5 (2.4)

Education
Primary
Secondary
Tertiary

21 (10.2)
103 (50.0)
82 (39.8)

18 (8.7)
98 (47.0)
81 (39.0)

3 (1.4)
5 (2.4)
1 (0.4)

Employment
Yes
No

73 (35.4)
133 (64.6)

71 (34.0)
123 (59.7)

2 (0.9)
7 (3.3)

Income, ZAR
<2 500
≥2 500

5 (2.4)
66 (64.6)

2 (0.9)
60 (29)

3 (1.4)
6 (2.9)

NICU = neonatal intensive care unit; HCU = high care unit.
*Unless otherwise specified.
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are also known risk factors which were not found in the study 
population.[4,6] 

Prenatal assessment for PND risk is an imprecise endeavour. At 
present, no reliable, valid, prenatal screening instrument is available 
for routine use.[4] The use of assessment measures and clinical 
interviewing may detect known prenatal risk factors and depressive 
symptoms. Therefore, a two-pronged approach to identify pregnant 
women at risk of PND is recommended: identification of PND risk 
factors and current psychosocial situation in the health history, 
followed by a depression symptom assessment. The 10-item EPDS-10 was 
validated and found to be effective in the SA population.[14,21] Universal 
screening for PND comes with a financial implication and an 
increased burden to healthcare workers. Sub-population screening can 
be more cost-effective in the short term, but the challenge of missing 
mothers at risk of developing depression while no antenatal risk factors 
remains.[24] The effects of PND on the mother, her marital relationship, 
and her children make it an important condition to diagnose, treat 
and prevent.[10,11,18,24,25] If postpartum depression is to be prevented 
by clinical or public health intervention, its risk factors need to 
be reliably identified. Postpartum depression is often treated with 
psychotherapy (also called talk therapy or mental health counselling), 
medication or both. Mothers may find it helpful to talk through their 
concerns with a psychiatrist, psychologist or other mental health 
professional. Therapy can assist mothers with finding better ways to 
cope with their feelings, solve problems, set realistic goals and respond 
to situations in a positive way. Sometimes family or relationship 
therapy also helps. Antidepressants can be used with caution if a 

mother is breastfeeding.[3,9,26] Untreated postpartum depression can 
lead to an increase in suicide and postpartum psychosis. In addition, 
untreated postpartum depression has a negative impact on future 
generations.[27] 

In addition to the classical symptomatology associated with major 
depressive episodes, women with PND often report having a lack 
of confidence in their ability to take care of their children. Sleep 
disturbances and fatigue are common after childbirth and during the 
postpartum period, making it harder to diagnose PND.[27] Consequently, 
a large percentage (~50%) of PND cases remain undetected.[28] Some 
biological risk factors for PND have been identified including 
genetic and epigenetic factors and endocrine deregulations.[4-6] 
Many sociodemographic and psychosocial characteristics as well 
as psychiatric disorders have been associated with PND in the 
literature.[4-6,28]

The duration of postpartum depression varies from study to 
study, with some authors finding that postpartum depression had 
remitted by 4 - 12 months.[29] Cooper et al.[30] found a PND rate of 
35% in a group of 147 women in Khayelitsha, Cape Town, SA who 
had delivered two months earlier.[30] Others found that 14% still had 
symptoms at 1 year postpartum and others found that more women 
were depressed at 9 months postpartum than at 3 months.[31,32]

Conclusion
In this study, we found that the majority of mothers who scored 
13 and more on the EDPS were those admitted to mother lodger 
facilities while their babies were admitted to NICU. Our study 

Table 2. Obstetric factors (antenatal, intrapartum and postnatal)
Characteristic  Total (N=206), n (%)* NICU admission (N=196), n (%)*      HCU admission (N=9), n (%)* 
Antenatal complications

Yes
No

71 (34.5)
135 (65.5)

64 (32.7)
132 (67.3)

6 (6.7)
3 (3.3)

Mean GA at delivery, weeks (range) 34.65 (26 - 41) 34 (26 - 41) 36.6 (27 - 41)
Mode of delivery 

NVD
Caesarean section    
Instrumental delivery

141 (68.4)
58 (28.2)
7 (3.4)

143 (69)
55 (26.)
3 (1.4)

4 (44.4)
3 (33.3)
2 (22.2)

Intrapartum problems 
Yes
No

80 (38.8)
126 (61.2)

75 (36.4)
122 (59.2)

5 (2.4)
4 (1.9)

Someone present during birth† 
Yes
No

187 (90.8)
19 (9.2)

159 (77.1)
18 (8.7)

8 (3.8)
1 (0.4)

Mean birthweight, g (range) 2 268
(500 - 4 400)

2 295
(500 - 4 200)

2 322
(830 - 4 400)

Apgar score at 5 min 
<7
 ≥7
Unknown

52 (25.9)
93(45.1)

42 (20.3)
92 (44.6)
72 (59.0)

5 (2.4)
2 (0.97)
2 (0.97)

Saw baby at birth 
Yes
No

153 (74.3)
53 (25.7)

149 (72.3)
43 (20.8)

4 (1.94)
5 (2.4)

Infant feeding 
Breastmilk
Expressed breastmilk
Bottle/formula

146 (70.9)
46 (22.3)
14 (6.8)

141 (68.4)
43 (20.4)
13 (6.3)

5 (2.4)
3 (1.4)
1 (0.4)

Accommodation during baby admission 
Inpatient
Lodger
Home

32 (15.5)
166 (80.6)
8 (3.9)

31 (15)
158 (76.6)
8 (3.8)

1 (0.4)
8 (3.8)
0

NICU = neonatal intensive care unit; HCU = high care unit; GA = gestational age; NVD = normal vaginal delivery. 
*Unless otherwise specified.
†For example husband, doula.
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Table 3. Comparison of mothers based on the EDPS
Characteristic EPDS ≤12 (N=116), n (%)*      EPDS >12 (N=90), n (%)*       p-value
Mean age, years (range) 28.4 (18 - 41) 7.4 (18 - 41) 0.541
Parity, mean (range) 1.72 (0 - 6) 1.58 (0 - 6) 0.133
Mean GA at delivery, weeks (range) 34.4 (26 - 41) 34.8 (26 - 41) 0.184
Mode of delivery 

NVD
Caesarean section    
Instrumental delivery

76 (65.4)
36 (31.0)
4 (3.4)

65 (72.2)
22 (24.4)
3 (3.3)

0.545

Mean birthweight, g (range) 2 100 (830 - 3 400) 2 400 (830 - 3 400) 0.753
HIV status

Negative
Positive

70 (60.3)
46 (39.7)

52 (25.0)
38 (18.0)

Medical conditions
Yes
No

51 (44.0)
65 (56.0)

46 (51.1)
44 (48.9)

0.308

Apgar score at 5 min§

<7
≥7     

59 (57.0)
29 (33.0)

34 (59.6)
23 (40.4)

0.364

Saw baby at birth
Yes
No

86 (74.1)
30 (25.9)

67 (74.4)
23 (25.6)

0.960

Planned pregnancy
Yes
No

41 (35.3)
75 (64.7)

 25 (27.8)
65 (72)

0.248

Perceived fertility problems
Yes
No

21 (18.1)
95 (81.9)

19 (21.1)
71 (78.9)

0.588

Antenatal problems
Yes
No

38 (32.8)
78 (67.2)

33 (36.7)
57 (63.3)

0.558

Intrapartum problems
Yes
No

39 (33.6)
77 (66.4)

41 (45.6)
49 (54.4)

0.081

Someone present during birth 
Yes
No

105 (90.5)
11 (9.5)

82 (91.1)
8 (8.9)

0.884

Where are you staying?
Inpatient
Lodger ward
Home    

23 (19.8)
85 (73.3)
8 (6.9)

9 (10.0)
81 (90.0)
0

0.002

Infant feeding
Breastmilk
Bottle/formula

96 (82.8)
10 (8.6)

86 (95.6)
4 (4.4)

0.487

Relationship status
Divorced /single
In a relationship
Married

8 (6.9)
64 (55.2)
44 (37.9)

11 (12.2)
35 (50.0)
34 (37.8)

0.404

Living with partner‡

Yes
No

81 (39.3)
3 (1.4)

30 (14.5)
2 (0.9)

0.236

Education
Primary
Secondary
Tertiary

8 (6.9)
59 (50.9)
49 (42.2)

13 (14.4)
44 (48.9)
33 (36.7)

0.195

Employment
Yes
No

37 (31.9)
79 (68.1)

36 (40.0)
54 (60.0)

0.228

Income, ZAR 
<2 500
≥2 500

2 (5.7)
33 (94.3)

3 (8.3)
33 (91.3)

1

HITS score, mean (SD) 8.4 (18.0) 8.3 (2.5) 0.004
ITS list, mean (SD) 35.8 (3.1) 32.6 (4.2) <0.0001

EPDS = Edinburg Postnatal depression score; GA = gestational age; NVD = normal vaginal delivery; HITS = Hurt, Insulted, Threatened with Harm and Screamed; ITS = Interpersonal Support Evaluation; 
SD = standard deviation.
*Unless otherwise specified.
†For example husband, doula.
§Missing data for 61 newborns.
‡Missing data for 90 mothers.
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further demonstrated that a lack of interpersonal support and a 
history of prior exposure to IPV were contributory to the development 
of PND features.

It is of paramount importance that the motehr's accommodation 
facilities are modified or improved to provide a safer, more 
conducive environment for mothers. We need to develop a strategy 
to incorporate family members (in particular partners/husbands) 
to be actively involved in supporting their pregnant partners during 
the antepartum and postpartum periods. This will assist in reducing 
the high incidence of antepartum depression, which seems to be a 
persistent risk factor contributory to the development of PND.
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