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Background Achieving World Health Organization (WHO) recommendations for postnatal care (PNC) within the first few weeks of life is vital
to eliminating early mother–to–child transmission of HIV (MTCT) and
improving infant health. Almost half of the annual global deaths among
children under five occur during the first six weeks of life. This study
aims to identify uptake of three PNC visits within the first six weeks of
life as recommended by WHO among South African mother–infant
pairs, and factors associated with uptake.
Methods We analyzed data from three facility–based, nationally representative surveys (2010, 2011/12 and 2012/13) primarily designed to
determine the effectiveness of the South African program to prevent
MTCT. This analysis describes the proportion of infants achieving the
WHO recommendation of at least 3 PNC visits. Interviews from 27 699
HIV–negative and HIV–positive mothers of infants aged 4–8 weeks receiving their six week immunization were included in analysis. Data
were analyzed using STATA 13.0 and weighted for sample ascertainment
and South African live births. We fitted a multivariable logistic regression model to estimate factors associated with early PNC uptake.
Results Over half (59.6%, 95% confidence interval (CI) = 59.0–60.3)
of mother–infant pairs received the recommended three PNC visits during the first 6 weeks; uptake was 63.1% (95% CI = 61.9–64.3) amongst
HIV exposed infants and 58.1% (95% CI = 57.3–58.9) amongst HIV unexposed infants. Uptake of early PNC improved significantly with each
survey, but varied significantly by province. Multivariable analysis of the
pooled data, controlling for survey year, demonstrated that number of
antenatal visits (4+ vs <4 Adjusted odds ratio (aOR) = 1.13, 95%
CI = 1.04–1.23), timing of initial antenatal visits (≤12 weeks vs >12
weeks, aOR = 1.13, 95% CI = 1.04–1.23), place of delivery (clinic vs hospital aOR = 1.5, 1.3–1.6), and infant HIV exposure (exposed vs unexposed aOR = 1.2, 95% CI = 1.1–1.2) were the key factors associated with
receiving recommended PNC visits.
Conclusions Approximately 40% of neonates did not receive three or
more postnatal care visits in the first 6 weeks of life from 2010–2013. To
improve uptake of early PNC, early antenatal booking, more frequent antenatal care attendance, and attention to HIV negative women is needed.

Global efforts to improve the health of children under one year of age have
succeeded in reducing preventable infant deaths, yet infant mortality remains high in sub–Saharan Africa, especially in settings of high HIV preva-
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lence [1,2]. Neonatal deaths occur predominantly from complications with preterm births, intrapartum–
related issues, sepsis, and pneumonia – all requiring medical intervention within the health system if they
are to be averted [3]. Most infant deaths occur during the postnatal period from birth to six weeks, making health care interactions important during this critical time [1,3,4]. If mother to child transmission of
HIV (MTCT) has not occurred during pregnancy or delivery, it can occur during the early postnatal period, if adherence to maternal triple antiretroviral therapy (ART) is inadequate during breastfeeding and
maternal viral load is not suppressed [5]. Interactions with the health system during the early postnatal
period can aid in averting these causes of neonatal death and reducing early HIV transmission.
South Africa, as a country with slowly reducing infant mortality and static perinatal mortality, within the
context of the greatest HIV epidemic in the world, suffers in the dual and associated burdens of child
mortality and HIV [6]. Although infant mortality reduced from 39 per 1000 live births in 2009 to 29 per
1000 live births in 2013, neonatal mortality rates and antenatal HIV prevalence remain stable at 11 per
1000 live births since 2012 [7], and almost one third (29.7%) of pregnant women were living with HIV
in 2013 [8]. This ultimately places infant populations at greater risk for HIV acquisition and death [9].
While South Africa demonstrates commitment to adopting and implementing prevention of mother to
child transmission (PMTCT) guidelines [10–12], there is a paucity of data on uptake of early postnatal
care (PNC). The World Health Organization (WHO) recommends that infants receive at least three PNC
visits within the first six weeks of life timed at 3 days, 7–14 days, and 6 weeks to ensure positive health
outcomes [4]. The WHO recommends three PNC visits over fewer PNC visits based on evidence regarding the timing and prevalence of causes of infant mortality and morbidity and is further described in the
“WHO Recommendations on Postnatal Care of the Mother and Newborn” [4]. It is important to note that
the optimum number and timing of PNC visits is the subject of debate, especially in resource limited settings [13]. South Africa has not yet adopted the WHO recommendation and promotes two early PNC
visits within 6 days post–delivery and 6 weeks [14]. These visits support infant and child health through
delivery of immunizations and dissemination of health messages to mothers such as appropriate feeding
practices and recognition of danger signs. No routine home –based PNC visits were part of national policy in South Africa, at the time of this work.
National statistics regarding early PNC focus on attendance to the PNC visit timed before 6 days post–
delivery. Estimates from 2014–2015 indicate that about 74.3% of mothers and infants achieved this visit, falling slightly short of the national target of 80% [14].
This paper aims to describe the current status of population–level achievement of at least three PNC facility–based visits during the first six weeks postpartum among infants achieving the 6–week immunization visit in South Africa, and to identify associated factors. This analysis identifies areas of potential intervention to improve progress toward achieving the global WHO recommendation in the interest of
optimizing neonatal health.

METHODS
Study population
Data for this secondary data analysis were collected through the “Evaluation of the effectiveness of the
national Prevention of Mother–to–Child Transmission programme on infant HIV in South Africa” surveys
conducted in 2010 (June–December 2010), 2011/12 (August 2011–March 2012), and 2012/13 (October 2012–May 2013). Public sector health facilities were sampled using multi–stage, probability proportional to size methodology, and the study was powered to produce nationally–representative results of
MTCT. More detailed information about the survey is available in previous publications [10,15].
For this study, mother/caregiver–infant pairs were enrolled during the infant’s first postpartum immunization visit at six weeks since national coverage of this visit is known to be very high in South Africa [11].
Infants presenting severely ill at the facility were not included in the study, and by nature of the sampling
method, infants who died before 6 weeks of age were not included. A total of 30 751 mother/caregiver–
infant pairs over the three survey years were eligible for the study and completed interviews.

Data collection
Trained fieldworkers (nurses) interviewed mothers and caregivers about socio–demographic information,
infant health and feeding practices, and postnatal care. Mothers were also interviewed about their HIV
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Data analysis
This particular analysis was restricted to 27 699 mothers (not other caregivers) with available PNC information, regardless of the availability of infant HIV test results (9278 from 2010, 9542 from 2011/12, and
8879 from 2012/13). Data were weighted to adjust for sampling methods, sample ascertainment, and
South African live births. We performed frequencies to assess the proportion of infants who achieved at
least 3 PNC visits in a facility within the first six weeks post–delivery vs those who had fallen short of the
recommended visits. The six–week immunization visit was included as a PNC visit.
We performed frequencies to describe socio–demographic characteristics of the mother–infant pairs, as
well as frequencies to examine factors related to antenatal and delivery care. HIV exposure was defined
by maternal self–reported HIV status during pregnancy and labor. To determine whether variables predicting uptake of early PNC were different by HIV exposure status, we tested the associations between
each variable of interest and the PNC outcome variable separately among HIV exposed infants and among
HIV unexposed infants. When it was established that the same associations were seen regardless of HIV
exposure status, we pooled these data. Justification was also established to pool the data from all survey
years when significant changes were not seen among independent variables over time.
To estimate uptake of early PNC as an odds ratio adjusted for all covariates, we fitted a multivariable logistic regression model using purposeful selection of variables [12]. Parameters were initially included in
the multivariable model if they had a Wald test result that was significant at 25% in bivariate logistic regression. Prior studies indicate that traditional cut–off levels for significance, such as the commonly used
5% significance level, fail to identify important variables [16,17]. Variables were then eliminated from the
model if they were no longer significant at 10% in the multivariable model and if their removal did not
change any parameter by more than 15%. Variables not significant in bivariate regression were then placed
in the model and retained if they became significant when added to the multivariable model or if they
changed any parameter by more than 15% [12]. All analyses were performed using STATA 13.

Ethical consideration
The protocol for the cross–sectional survey was approved by Human Subjects Division at the United States
Centers for Disease Control and Prevention within the Center for Global Health and the institutional review board of the South African Medical Research Council. Mothers provided written informed consent
prior to the onset of the interview.

RESULTS
Population characteristics
Within the population included for this analysis, one third (30.0%, 95% CI = 29.4–30.6) of infants were
HIV exposed based on maternal self–reported HIV status (Table 1). Most infants were 6 weeks old (79.9%,
95% CI = 79.3–80.4) at the time of the interview, while smaller proportions were 4–5 weeks old or 7–8
weeks old. Almost all infants were black (92.8, 95% CI = 92.5–93.1).
The mean age of mothers was 26.1 years (standard deviation: 6.3) and the majority of them were single
(75.5%, 95% CI = 74.9–76.1). Most women reported that their highest level of education attended was
grades 8–12 (79.3%, 95% CI = 78.7–79.8). Over half of the women were multiparous (61.1%, 95%
CI = 60.4–61.7). Over half of the women (55.9%, 95% CI = 55.2–56.5) were able to correctly identify all
modes of MTCT.

Uptake of early PNC
About 60% (59.6%, 95% CI = 59.0–60.3) of those included in the survey achieved at least 3 PNC visits
in the first 6 weeks of life, with a median of 3 PNC visits per infant (Table 2). Approximately 46.0% (95%
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status and testing practices, and care received during the antenatal and intrapartum periods. Infant dried
blood spot samples (iDBS) were taken at the time of the interview (4–8 weeks postpartum) to detect the
presence of maternal HIV antibodies and infant HIV infection. Responses to the question on facility–based
PNC were based on maternal recall; however, fieldworkers cross–checked information recalled by the
mother with information documented in the infant’s Road to Health booklet. Gestational age was abstracted from the infant Road to Health booklet.
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Table 1. Characteristics of study population, overall and by year (N = 27 699)
Total N = 27 699
Unweighted N (%)

Weighted %,
(95% CI)

Survey year 2010,
n = 9278

Survey year 2011,
n = 9542

Survey year 2012,
n = 8879

Weighted %
(95% CI)

Weighted %
(95% CI)

Weighted %
(95% CI)

VIEWPOINTS
PAPERS

Infant HIV exposure
Mother's self–reported HIV status (proxy for HIV exposure):
HIV unexposed

19 035 (68.72)

66.80 (66.16–67.43)

67.73 (66.59–68.85)

65.90 (64.81–66.97)

66.79 (65.70–67.86)

7693 (27.77)

30.00 (29.39–30.63)

29.79 (28.69–30.92)

28.88 (27.84–29.94)

30.00 (29.39–30.63)

No response (NR)

895 (3.23)

2.95 (2.74–3.17)

2.13 (1.83–2.49)

4.96 (4.51–5.45)

2.95 (2.74–3.17)

Chose not to answer

76 (0.27)

0.25 (0.20–0.32)

0.34 (0.24–0.50)

0.26 (0.18–0.39)

0.25 (0.20–32.02)

Gauteng

4673 (9.24)

26.83 (26.19–27.47)

29.56 (28.37–30.79)

27.09 (26.02–28.20)

23.88 (22.88–24.90)

Eastern Cape

2560 (9.24)

9.63 (9.27–10.01)

8.48 (7.81–9.19)

9.41 (8.85–9.99)

10.99 (10.33–11.68)

Free State

2947 (10.64)

4.96 (4.78–5.16)

4.96 (4.66–5.28)

4.77 (4.45–5.10)

5.17 (4.83–5.52)

Kwa–Zulu Natal

3356 (12.12)

21.43 (20.81–22.07)

21.17 (20.63–22.82)

21.46 (20.40–22.57)

21.13 (20.05–5.53)

Limpopo

3077 (11.11)

10.81 (10.44–11.19)

9.99 (9.37–10.64)

10.64 (10.01–11.31)

11.78 (11.14–12.44)

Mpumalanga

3211 (11.59)

7.79 (7.52–8.06)

7.64 (7.21–8.09)

7.88 (7.43–8.35)

7.84 (7.33–8.37)

Northern Cape

1227 (4.43)

2.04 (1.93–2.16)

1.69 (1.51–1.89)

2.21 (2.02–2.42)

2.22 (2.01–2.44)

North West

2949 (10.65)

7.46 (7.19–7.74)

7.44 (7.01–7.89)

7.19 (6.76–7.65)

7.75 (7.24–8.30)

Western Cape

3699 (13.35)

9.05 (8.76–9.35)

8.54 (8.06–9.04)

9.35 (8.86–9.87)

9.25 (8.74–9.80)

Mean age
(standard deviation)

26.14 (6.29)

26.11 (6.28)

25.95 (6.18)

26.09 (6.37)

26.29 (6.30)

≤19

4188 (15.12)

15.15 (14.67–15.63)

15.47 (14.63–16.35)

15.92 (15.12–16.77)

14.05 (13.26–14.87)

20–24

8395 (30.31)

30.52 (29.91–31.13)

30.45 (29.36–31.57)

30.18 (29.15–31.22)

30.91 (29.87–31.97)

25–34

11 763 (42.47)

42.29 (41.64–42.95)

42.54 (41.36–43.73)

41.42 (40.31–42.53)

42.93 (41.82–44.05)

≥35

3282 (11.85)

11.75 (11.33–12.18)

10.63 (9.92–11.38)

12.48 (11.75–13.25)

12.11 (11.40–12.86)

NR

71 (0.26)

0.30 (0.23–0.39)

0.91 (0.69–1.19)

0 (0.00)

0 (0.00)

Grades 1–7

3996 (14.42)

13.61 (13.17–14.06)

14.54 (13.74–15.38)

12.95 (12.23–13.71)

13.37 (12.63–14.14)

Grades 8–12

21 795 (78.69)

79.27 (78.73–79.80)

78.14 (77.15–79.09)

79.85 (78.93–80.73)

79.80 (78.89–80.68)

Completed tertiary/
technical/ university

1459 (5.27)

5.60 (5.30–5.92)

5.42 (4.89–5.99)

5.75 (5.24–6.31)

5.65 (5.15–6.18)

None/NA

449 (1.62)

1.52 (1.37–1.68)

1.91 (1.63–2.25)

1.46 (1.22–1.74)

1.19 (0.97–1.46)

20 393 (73.62)

75.46 (74.90–76.01)

75.36 (74.33–76.35)

75.07 (74.11–76.01)

75.96 (75.01–76.88)

7306 (26.38)

24.54 (23.99–25.10)

24.64 (23.65–25.67)

24.93 (23.99–25.89)

24.04 (23.12–24.99)

Multiparous

16 868 (60.90)

61.08 (60.43–61.72)

59.50 (58.32–60.66)

61.43 (60.33–62.52)

62.28 (61.17–63.37)

Primiparous

10 831 (39.10)

38.92 (38.28–39.57)

40.50 (39.34–41.68)

38.57 (37.48–39.67)

37.72 (36.63–38.83)

HIV exposed

Maternal characteristics:
Province

Age category:

Level of education:

Marital status:
Single/widowed/divorced/
separated
Married/co–habiting
Parity:

Correct identification of all MTCT modes:
Yes

15 166 (54.75)

55.86 (55.20–56.52)

46.83 (45.64–48.03)

61.39 (60.30–62.47)

59.16 (58.05–60.26)

No

12 533 (45.25)

44.14 (43.48–44.80)

53.17 (51.97–54.36)

38.61 (37.53–39.70)

44.14 (43.48–44.80)

Male

13 926 (50.28)

50.34 (49.67–51.00)

50.26 (49.07–51.46)

50.11 (48.98–51.24)

50.64 (49.51–51.77)

Female

13 773 (49.72)

49.66 (49.00–50.33)

49.74 (48.54–50.93)

49.89 (48.76–51.04)

49.36 (48.23–50.49)

Infant characteristics:
Gender:

Age:
4–5 weeks

1959 (7.07)

6.28 (5.98–6.59)

7.83 (7.26–8.45)

7.18 (6.64–7.76)

3.85 (3.44–4.29)

21 753 (78.53)

79.86 (79.33–80.38)

73.64 (72.60–74.65)

80.49 (79.60–81.36)

85.32 (84.51–86.09)

3987 (14.39)

13.87 (13.42–14.32)

18.53 (17.64–19.45)

12.33 (11.61–12.08)

10.84 (10.16–11.55)

Black

24 911 (89.93)

92.79 (92.49–93.07)

92.99 (92.46 – 93.48)

92.33 (91.81 – 92.82)

93.04 (92.54 – 93.52)

White

135 (0.49)

0.47 (0.39 - 0.57)

59.32 (43.11 - 81.57)

0.46 (0.34–0.64)

0.35 (0.25–0.51)

Coloured

2541 (9.17)

6.27 (6.01–6.53)

5.861 (5.43–6.32)

6.69 (6.26–7.16)

6.24 (5.79–6.71)

Indian

73 (0.26)

0.36 (0.28–0.46)

0.43 (0.28–0.65)

0.40 (0.27–0.61)

0.25 (0.16–0.40)

Other

39 (0.14)

0.12 (0.08–0.16)

0.13 (0.08–0.22)

0.11 (0.05–0.21)

0.11 (0.06–0.20)

6 weeks
7–8 weeks
Population group:
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Total N = 27 699
Unweighted N (%)

Weighted %,
(95% CI)

Gestational age from Road to Health Booklet:
≥37 weeks
18 843 (68.03)
69.05 (68.44–69.65)
<37 weeks
3646 (13.16)
12.62 (12.19–13.06)
NR
5210 (18.18)
18.33 (17.84–18.83)
Hospitalized within first 6 weeks of life:
No
25 708 (92.81)
92.88 (92.53–93.22)
Yes
1966 (7.10)
7.06 (6.72–7.41)
NR
25 (0.09)
.06 (0.04–0.09)
ANC and delivery
characteristics:
Received support from community health worker:
No
8953 (32.32)
31.51 (30.90–32.13)
Yes
14 419 (52.06)
51.39 (50.72–52.05)
NR
4327 (15.62)
17.1 (16.61–17.61)
ANC visits:
0–3 visits
4382 (15.82)
16.43 (15.94–16.94)
4–5 visits
8212 (29.65)
30.66 (30.05–31.28)
≥6 visits
6519 (23.54)
22.77 (22.22–23.33)
NR
8586 (31.00)
30.13 (29.53–30.74)
Timeliness of first ANC visit:
≤12 weeks
7695 (27.78)
26.20 (25.63–26.78)
13–20 weeks
10 061 (36.32)
37.25 (36.61–37.90)
≥21 weeks
6536 (23.60)
24.55 (23.98–25.13)
NR
3407 (12.30)
11.99 (11.57–12.43)
Delivery location:
Hospital
21 466 (77.50)
78.14 (77.59–78.67)
Clinic
4724 (17.05)
16.61 (16.13–17.10)
Home/other
1282 (4.63)
4.48 (4.21–4.76)
NR
227 (0.82)
0.78 (0.68–0.89)
Delivery method:
Vaginal delivery
21 424 (77.35)
76.83 (76.26–77.39)
Caesarean section
5957 (21.51)
22.17 (21.62–22.73)
Do not know
38 (0.14)
0.12 (0.08–0.17)
NR
280 (1.01)
0.87 (0.76–1.00)

Survey year 2010,
n = 9278

Survey year 2011,
n = 9542

Survey year 2012,
n = 8879

Weighted %
(95% CI)

Weighted %
(95% CI)

Weighted %
(95% CI)

82.03 (81.12–82.90)
17.97 (17.10–18.88)
0 (0.00)

62.28 (61.19–63.35)
10.04 (9.40–10.72)
27.68 (26.70–28.69)

63.11 (62.02–64.18)
9.97 (9.32–10.67)
26.92 (25.95–27.91)

91.04 (91.34–91.69)
8.88 (8.23–9.58)
0.08 (0.04–0.15)

91.67 (91.01–92.28)
8.28 (7.67–8.93)
0.05 (0.03–0.11)

95.90 (95.41–96.35)
4.04 (3.60–4.53)
0.06 (0.03–0.13)

38.75 (37.59–39.93)
61.25 (60.07–62.41)
0 (0.00)

26.35 (25.40–27.32)
48.30 (47.17–49.42)
25.36 (24.36–26.37)

29.59 (28.59–30.62)
44.82 (43.69–45.95)
25.59 (24.61–26.59)

19.14 (18.20–20.13)
28.39 (27.13–29.49)
19.91 (18.99–20.86)
32.56 (31.47–33.67)

15.85 (15.04–16.68)
31.94 (30.90–33.01)
23.06 (22.14–24.02)
29.15 (28.13–30.19)

14.37 (13.60–15.17)
31.61 (30.57–32.67)
25.27 (24.29–26.28)
28.75 (27.73–29.78)

23.46 (22.49–24.45)
33.60 (32.48–34.74)
28.95 (27.86–30.06)
13.99 (13.19–14.84)

25.19 (24.24–26.17)
36.90 (35.82–38.00)
23.44 (22.49–24.42)
14.46 (13.69–15.27)

29.92 (28.89–30.95)
41.18 (40.07–42.30)
21.35 (20.44–22.29)
7.55 (6.99–8.15)

77.88 (76.88–78.85)
16.39 (15.53–17.29)
5.73 (5.20–6.30)
0 (0.00)

78.63 (77.70–79.53)
15.68 (14.88–16.50)
4.28 (3.85–4.75)
1.42 (1.19–1.68)

77.89 (76.94–78.80)
17.76 (16.92–18.63)
3.46 (3.06–3.90)
0.90 (0.71–1.14)

78.51 (77.51–79.48)
21.42 (20.46–22.42)
0.07 (0.04–0.13)
0 (0.00)

75.48 (74.48–76.45)
21.75 920.81–22.71)
0.18 (0.10–0.30)
2.60 (2.27–2.97)

76.55 (75.57–77.50)
23.33 (22.38–24.31)
0.12 (0.07–0.20)
0 (0.00)

NR – not recorded

CI = 44.8–47.2) of respondents from the 2010 survey, 58.2% (95% CI = 57.1–59.0) from the 2011/12
survey, and 74.4% (95% CI = 73.4–75.3) of respondents from the 2012/13 survey year achieved the three
WHO recommended PNC visits. The province with the highest proportion of infants receiving at least 3
PNC was Free State (85.1%, 95% CI = 83.7–86.4). The province with the lowest proportion of infants receiving at least 3 PNC was Northern Cape (2.04%, 95% CI = 1.93–2.16). Notably, over 94% (94.36, 95%
CI = 92.48–96.30) of infants at the 6–week immunization visit had achieved at least 2 early PNC visits
(the current guideline in South Africa).

Factors associated with early PNC uptake
A higher proportion of infants who were HIV exposed achieved 3 PNC (63.1%, 95% CI = 61.9–64.3),
compared to HIV unexposed infants (58.1%, 95% CI = 57.3–58.9) (Table 3). This relationship persisted
(aOR = 1.2, 95% CI = 1.1–1.2) when adjusted for all other covariates (Table 4).
Province of residence was highly associated with uptake of WHO recommended early PNC. Infants residing in all provinces (except Eastern Cape) were at least 30% more likely to receive 3 or more early PNC
visits compared to infants in Gauteng Province, with those in Free State Province almost seven times more
likely to receive recommended PNC (aOR = 6.6, 95% CI = 5.8–7.5) compared with Gauteng Province residents.
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Table 2. Pooled analysis of uptake of ≥3 postnatal care visits in the first six weeks post delivery
Total N = 27 699

VIEWPOINTS
PAPERS

Postnatal care utilization
Percent of participants achieving ≥3 postnatal visits, by province
South Africa (National)
Gauteng
Eastern Cape
Free State
Kwa–Zulu Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape
Percent of participants achieving ≥3 postnatal visits, by HIV exposure
HIV unexposed
HIV exposed
Unknown/Chose not to respond
Percent of participants achieving ≥3 postnatal visits, by survey year
2010
2011/12
2012/13
Number of early postnatal care visits (National)
0 visits
1 visit
2 visits
3 visits
4 visits
5+ visits
Average postnatal visits
Median (Quartile 1, Quartile 3)

Unweighted
N (%)
≥3 PNC
17 351 (62.64)
2238 (47.89)
1115 (43.55)
2518 (85.44)
2190 (65.26)
1776 (57.72)
2148 (66.90)
768 (62.90)
2330 (79.01)
2268 (61.31)

Weighted
% (95% CI)
≥3 PNC
59.61 (58.95–60.26)
46.89 (45.43–48.35)
43.94 (41.94–45.96)
85.08 (83.70–86.37)
66.36 (64.70–67.98)
56.81 (55.02–58.59)
67.97 (66.31–69.59)
62.92 960.16–65.60)
81.13 (79.72–82.47)
61.67 (60.08–63.24)

11 661 (61.25)
5076 (65.95)
349 (36.24)

58.06 (57.26–58.85)
63.09 (61.86–64.30)
59.30 (55.74–62.77)

5040 (54.32)
5784 (60.62)
6527 (73.51)

46.02 (44.84–47.20)
58.19 (57.07–59.30)
74.35 (73.37–75.31)

0 (0.00)
1230 (4.44)
9118 (32.92)
13 511 (48.78)
2678 (9.67)
1162 (4.20)

0 (0.00)
5.63 (5.31–5.96)
34.76 (34.13–35.40)
46.95 (46.29–47.62)
8.98 (8.61–9.36)
3.67 (3.45–3.92)

3 (2, 3)

3 (2, 3)

PNC – postnatal care

Mothers who delivered in a clinic vs a hospital, who achieved at least four ANC visits, or who booked an
ANC appointment before 12 weeks gestation were far more likely to achieve at least 3 recommended early PNC visits (aOR = 1.5, 95% CI = 1.3–1.6, ; aOR = 1.1, 95% CI = 1.04–1.2, and aOR = 1.13, 95% CI = 1.04–
1.23, respectively). However, those who received support during pregnancy and delivery from a community health worker (CHW) were less likely than those who did not receive this support to have at least
3 early PNC visits (aOR = 0.9, 95% CI = 0.8–0.9). Those who delivered via Caesarean section had lower
achievement of early PNC visits than those with vaginal delivery (aOR = 0.7, 95% CI = 0.7–0.8).
Infants who required hospitalization during the first six weeks of life were more likely than those who
were not hospitalized to have 3 early PNC visits (aOR = 1.6, 95% CI = 1.4–1.8). Similarly, those born prematurely (before 37 weeks gestational age) were more likely to achieve the recommended 3 PNC visits
than those born at full term (aOR = 1.6, 95% CI = 1.4–1.8). Infants classified as Non–Black (Coloured,
White, Indian, or other) were more likely to achieve 3 early PNC visits compared with infants classified
as Black (aOR = 1.2, 95% CI = 1.1–1.4).

DISCUSSION
The WHO recommends that all mother–infant pairs should receive three postnatal care visits during the
first 6 weeks of life. Our analysis of data from three nationally representative population–based surveys
demonstrated that approximately 60% of infants achieving the 6–week immunization visit access the
WHO recommended number of postnatal care visits in the first six weeks of life. Access to early postnatal care visits significantly increased between 2010 and 2012.
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Table 3. Factors associated with uptake of ≥3 early PNC visits in the first 6 weeks post delivery

Infant HIV exposure:
Mother's self–reported HIV status:
HIV unexposed
HIV exposed
NR/Chose not to respond*
Maternal characteristics:
Province:
Gauteng
Eastern Cape
Free State
Kwa–Zulu Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape
Age:
≤19
20–24
25–34
≥35
NR
Level of education:
Grades 1–7
Grades 8–12
Completed tertiary/ technical/ university
None/NR
Marital status:
Single/widowed/divorced/separated
Married/co–habiting
Parity:
Multiparous
Primiparous
Correct identification of all MTCT modes:
Yes
No
Infant characteristics:
Gender:
Male
Female
Age:
4–5 weeks
6 weeks
7–8 weeks
Population group:
Black
Non–black
Gestational age from the Road to Health Booklet:
≥37 weeks
<37 weeks
NR
Hospitalized within first 6 weeks of life:
No
Yes
NR
ANC and delivery characteristics:
Received support from community health worker:
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• doi: 10.7189/jogh.07.021001

Weighted percentage achieving
3 PNC by covariate level,
% (95% CI)

Weighted, Unadjusted OR,
(3 PNC visits vs <3
PNC visits)

11 661/19 039
5076/7697
614/963

58.06 (57.26–58.85)
63.09 (61.86–64.30)
59.30 (55.74–62.77)

1.00
1.23
1.05

1.16–1.31
0.91–1.22

2238/4673
1115/2560
2518/2947
2190/3356
1776/3077
2148/3211
768/1227
2330/2949
2268/3699

46.89 (45.43–48.35)
43.94 (41.94–45.96)
85.08 (83.70–86.37)
66.36 (64.70–67.98)
56.81 (55.02–58.59)
67.97 (66.31–69.59)
81.13 (79.72–82.47)
61.67 (60.08–63.24)
59.61 (58.95–60.26)

1.00
0.89
6.46
2.23
1.49
2.40
1.92
4.87
1.82

0.80–0.98
5.73–7.29
2.03–2.45
1.36–1.64
2.19–2.64
1.69–2.19
4.38–5.42
1.67–1.99

2575/4188
5289/8395
7421/11 763
2031/3282
35/ 71

58.74 (57.03–60.43)
59.82 (58.62–61.01)
60.16 959.15–61.16)
58.69 (56.77–60.58)
40.00 (27.94–53.41)

1.00
1.05
1.06
0.99
0.47

0.96–1.14
0.98–1.15
0.90–1.11
0.27–0.81

2556/3996
13 783/21 795
743/1459
269/ 449

60.44 (58.69–62.16)
60.45 (59.71–61.18)
46.24 943.44–49.05)
57.68 (52.44–62.75)

1.00
1.00
0.56
0.89

0.92–1.08
0.49–0.64
0.71–1.12

12873/20 393
4478/7306

60.56 (59.80–61.32)
56.68 (55.38–57.96)

1.00
0.85

0.80–0.91

10 635/16 868
6716/10 831

60.27 (59.43–61.10)
58.57 (57.51–59.63)

1.00
0.93

0.88–0.99

9656/15 166
7695/12 533

60.94 (60.06–61.82)
57.92 (56.93–58.90)

1.00
0.88

0.84–0.93

8723/13 926
8628/13 773

59.38 (58.45–60.30)
59.84 (58.91–60.77)

1.00
1.02

097–1.08

1202/1959
13 733/21 753
2376/3987

58.38 (55.85–60.86)
60.25 (59.51–60.99)
56.44 (54.68–58.18)

0.93
1.00
0.85

15567/24 911
1784/2788

59.51 (58.82–60.20)
60.83 (58.76–62.85)

1.00
1.06

0.96–1.16

11 433/18 843
2249/3646
3669/5210

57.20 (56.39–58.00)
57.81 (55.97–59.63)
69.92 (68.54–71.26)

1.00
1.03
1.74

0.94–1.11
1.62–1.87

15 985/25 708
1351/1966
15/ 25

59.04 (58.36–59.72)
67.03 (64.59–69.38)
58.08 (37.38–76.28)

1.00
1.41
0.96

1.26–1.58
0.41–2.23

7

95% CI

0.83–1.03
0.79–0.92
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Table 3. Continued
Unweighted proportion
achieving 3 PNC by
covariate level (x/n)

Weighted percentage achieving
3 PNC by covariate level,
% (95% CI)

Weighted, Unadjusted OR,
(3 PNC visits vs <3
PNC visits)

5713/8953
8837/14 419
2801/4327

62.24 (61.10–63.38)
56.08 (55.15–57.01)
65.33 (63.80–66.84)

1.00
0.77
1.14

0.73–0.82
1.05–1.24

2571/4382
14 780/23 317

55.27 (53.61–56.92)
59.57 (58.37–60.76)

1.00
1.24

1.15–1.33

10 404/16 597
5116/7695
1831/3407

59.83 (58.98–60.67)
64.69 (63.46–65.89)
47.37 (45.49–49.26)

1.00
1.23
0.60

1.15–1.31
0.56–0.66

13 047/21 466
3326/4724
978/1509

57.53 (56.78–58.28)
68.86 (67.35–70.34)
61.24 (58.37–64.03)

1.00
1.63
1.17

1.51–1.76
1.03–1.32

13 766/21 424
3364/5597
221/ 318

61.25 (60.51–61.99)
53.79 (52.36–55.22)
62.02 (55.59–68.06)

1.00
0.74
1.03

0.69–0.79
0.79–1.35

5040/9278
5784/9542
6527/8879

46.02 (44.84–47.20)
58.19 (57.07–59.30)
74.35 (73.37–75.31)

1.00
1.63
3.40

1.53–1.74
3.17–3.65

No
Yes
NR
ANC visits:
<4 visits
≥4 visits
Timeliness of first ANC visit:
>12 weeks
≤12 weeks
NR
Delivery location:
Hospital
Clinic
Home/other/NR
Delivery method:
Vaginal delivery
Caesarean section
DK/NR
Survey year:
2010
2011/12
2012/13

95% CI

CI – confidence interval, PNC – postnatal care, NR – no response, ANC – antenatal care
*Categories of “Don't know” “No response” “None” and/or “Chose not to answer” were combined in cases where one or both categories were <1%. See
Table1 for full descriptive report.

This study was the first of its kind to assess achievement of the WHO recommendation for early PNC at
a national level in South Africa, and to track changes in access to early PNC over time (2010–2013).
Our findings are consistent with the levels of early PNC uptake documented by the 2014–15 District
Health Barometer which, using routine data, demonstrated 74.3% achievement of the first PNC visit
within the first 6 days post–delivery [14].
Although approximately 40% of infants did not receive the required number of early PNC visits, our finding that the majority (59.6%) of infants received three or more PNC visits indicates a much higher early
PNC coverage in South Africa, an upper middle income country, compared with rural Tanzania and Ghana, low income and lower middle income countries respectively [18]. These countries reported that fewer than 10% of women achieved three or more PNC [19,20]. Identification of factors associated with
achieving this recommendation is necessary to inform programmatic efforts that improve coverage in
South Africa and other sub–Saharan African countries.

Factors associated with early PNC uptake
Achievement of recommended interactions with the health system along the continuum of care has been
shown to arise from a combination of health system, community, household, and individual–level determinants [21–26]. This study focused on individual–level predictors such as maternal socio–demographic factors, infant HIV exposure, infant socio–demographic factors, and health seeking behavior during
pregnancy and delivery.

Province of residence
Adherence to WHO recommended early PNC was highly influenced by province of residence, with those
residing in Gauteng Province less likely than those in almost every other province to achieve at least 3
early PNC visits. Eastern Cape Province was the only province that had lower achievement of at least 3
PNC visits than Gauteng Province. Populations in Gauteng and Eastern Cape Provinces are highly mobile
and thus may demonstrate reduced consistency in attendance to health visits [14,27,28]. Populations
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Table 4. Multivariable logistic regression of factors associated with uptake of ≥3 early PNC visits in the first 6 weeks post delivery*
3 early PNC visits vs <3 PNC visits

Variable

Infant HIV exposure:
Mother's self–reported HIV status
(proxy for HIV exposure)
Maternal characteristics:

Level of education

Marital status
Correct identification of all MTCT modes
Province

Population group
Gestational age
Hospitalized within first 6 weeks of life
Received support from community health
worker (CHW)
ANC visits
Timeliness of first ANC visit
Delivery location
Delivery method
Survey year

HIV exposed vs HIV unexposed

Age (years):
20–24 vs ≤19
25–34 vs ≤19
≥35 vs ≤19
Grades 8–12 vs Grades 1–7
Completed tertiary/ technical/ university vs Grades 1–7
None/NA vs Grades 1–7
Married/co–habiting vs Single/widowed/divorced/separated
No vs Yes
Eastern Cape vs Gauteng
Free State vs Gauteng
Kwa–Zulu Natal vs Gauteng
Limpopo vs Gauteng
Mpumalanga vs Gauteng
Northern Cape vs Gauteng
North West vs Gauteng
Western Cape vs Gauteng
Infant characteristics:
Non–black vs Black
<37 weeks vs ≥37 weeks
Yes vs No
ANC and delivery characteristics:
CHW support vs No CHW support
≥4 visits vs <4 visits
≤12 weeks vs >12 weeks
Clinic vs Hospital
Home/other vs Hospital
Caesarean vs Vaginal
2011/12 vs 2010
2012/13 vs 2010

Weighted Adjusted OR

95% CI

1.16

1.10–1.23

1.06
1.11
1.05
1.05
0.67
0.92
0.94
0.90
0.76
6.60
2.15
1.27
2.42
1.55
4.22
1.71

0.97–1.17
1.01–1.21
0.93–1.19
0.96–1.14
0.58–0.77
0.72–1.17
0.88–1.01
0.85–0.96
0.68–0.85
5.79–7.52
1.94–2.37
1.15–1.41
2.18–2.68
1.33–1.80
3.78–4.72
1.52–1.91

1.21
1.22
1.62

1.08–1.37
1.11–1.34
1.44–1.83

0.87

0.81–0.93

1.13
1.13
1.45
1.14
0.74
1.61
3.49

1.04–1.23
1.04–1.23
1.33–1.58
0.99–1.32
0.68–0.79
1.49–1.73
3.21–3.79

CI – confidence interval, PNC – postnatal care, OR – odds ratio
*All “Don't know” or “No answer” categories were not included since they are not interpretable.

with high mobility have been shown to have reduced health seeking behavior and access to care globally
[29]. Such mobility may also contribute to mothers seeking PNC in provinces other than their province
of residence, which was not captured in the questionnaire. Differences in uptake of early PNC observed
between provinces are likely explained by a complex network of differences in relative strength of the
provincial health systems, messaging surrounding the importance of PNC to infant health, the general
status of health, and geography.

HIV exposure status
An infant’s exposure to HIV was found to be predictive of meeting recommended early PNC visits, with
HIV exposed infants being more likely to receive at least three PNC visits than HIV unexposed infants.
Since the early 2000s, South Africa has aggressively adopted each updated WHO recommendation for
PMTCT, and has update postnatal care guidelines [30–35]. Programmatic PMTCT messages emphasize
the importance of three or more early PNC visits for maternal and infant health [5]. The targeted nature
of these messages to HIV positive mothers within PMTCT programming along the continuum of care
likely contributes to the differential in PNC uptake among HIV exposed and unexposed infants. The care
provided in PMTCT programs likely incentivizes HIV positive mothers to seek PNC at a higher rate than
those perceiving themselves as HIV negative. On a population level this is concerning as HIV negative
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women comprise the majority of the population. Similarly, HIV positive women have been shown to be
more likely to practice safer infant feeding than HIV negative mothers [36].
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PAPERS

Continuum of care
Our findings show that a woman’s compliance with antenatal recommendations were predictive of early
PNC uptake for her infant, as seen in similar studies [19,20]. Uptake of ANC within the first 12 weeks
of pregnancy and achievement of at least four ANC visits constitute the recommended timing and frequency of interaction with the health system during pregnancy [37]. This finding indicates that promotion of vital health visits taking place earlier in the continuum of care also work to encourage visits later
in the continuum of care.
Receipt of support by a CHW during pregnancy, delivery, and/or postnatal care had the opposite effect
on uptake of early PNC. CHW have been increasingly adopted in South Africa as a method to improve
access to important health messages and services through lower–level cadres of health workers who are
more mobile within the community [38,39]. Results from a randomized control trial in Western Cape,
South Africa indicated improved outcomes for mothers and infants from home visits by CHW [40]. By
improving health understanding among mothers and by referring infants to higher levels of care when
necessary, CHWs may reduce the need for all mother–infant pairs to seek early PNC in a clinic setting
[41]. We did not collect Information in this national survey regarding frequency and timing of postnatal
care provided by CHW. The relationship seen by this analysis indicating lower achievement of 3 early, facility–based PNC visits among those who had received antenatal or delivery care by a CHW could be explained by mothers receiving care from CHW in the early postnatal period instead of in facilities. Replacement of facility visits by CHW visits and the potential associated differences or similarities in health
outcomes should be assessed separately to understand whether CHW are having the intended effect of
reducing health system burdens and maintaining or improving maternal and child health in South Africa.
Women who delivered in a clinic were more likely than those who delivered in a hospital or outside of a
facility to achieve three early PNC visits. While any facility delivery (hospital or clinic) has been observed
in similar studies as a predictor of PNC [19,20] compared to non–facility delivery, our findings distinguished that clinic delivery led to higher likelihood of three early PNC visits than hospital delivery. While
ANC services are provided at most clinics, only hospitals and maternity outpatient units (MOU) perform
deliveries [31]. It is likely that many of the women who indicated delivering in a “clinic” in the current
study actually delivered in a MOU and received ANC services there. These women likely returned to the
MOU for PNC services. The women who delivered in a hospital were referred to the hospital by the clinic where they received ANC. It is known that 20% of ANC patients are lost in the referral process to delivery care [42], indicating that inconsistent receipt of care along the continuum may influence failure to
achieve recommended early PNC. Additional costs incurred from hospital delivery, such as transport costs
if the facility is far, may also deter continuation of care with early PNC visits [24-26,31].
Infants delivered through Caesarean section vs vaginal delivery were less likely to achieve 3 early PNC
visits. This is surprising due to the high risk nature of Caesarean delivery, yet may be explained by longer
duration in the hospital reducing the need for early PNC visits. This further supports the finding that
hospital delivery was associated with lower uptake of early PNC visits.

Correct identification of MTCT modes and health seeking behavior
The positive relationship between health knowledge and health seeking behavior by mothers has been
shown in multiple studies [43,44] and was supported by our findings. Mothers unable to identify all three
modes of MTCT (pregnancy, delivery, and breastfeeding), were less likely to comply with recommendations for early PNC than mothers who correctly identified all MTCT modalities. PMTCT messaging which
empowers mothers with knowledge of MTCT modes and preventive behaviors appears to be succeeding
in encouraging interaction with the health system during the early postnatal period.
Contrarily, mothers with a high level of education (tertiary/technical, or university education) were less
likely than those with a low achievement of education (grade 1–7) to seek at least 3 PNC visits during the
first 6 weeks. Studies examining relationships between knowledge, risk perception, and health behaviors
indicate that low understanding of a disease may influence perception of high risk and, in turn, perception of high risk motivates health seeking behavior [45–47]. This could imply that mothers with low levels of education, who have low confidence in their own knowledge of health, are more compliant with
health professional recommendations, while those with higher education feel confident in their under-
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standing of health and seek less health care. Further, mothers with higher education may be employed at
higher levels than those with lower education, leading to time conflicts that reduce health seeking.

Premature infants are at higher risk for adverse health in early infancy and thus are recommended to receive more than three early PNC visits, so this finding that premature infants achieve at least 3 visits at a
higher frequency than full–term infants is consistent with expectations [4]. Our finding concerning racial
differential in PNC health seeking is consistent with previous findings that children of non–black ethnicity achieve higher levels of health care than black children [48,49]. Health messaging and programming
should be equitable across ethnic groups and should stress the importance of early PNC. Health care access, finances, time available, and employment status influence health care seeking and likely contribute
to this racial differential.
Women aged 25–34 were more likely than adolescent women (19 and younger) to achieve recommended PNC. Related literature is inconclusive about the relationship between maternal age and health seeking behavior, however our finding is reflective of observations from studies in similar settings indicating
that younger and less experienced women are less likely to adhere to recommended health care [50,51].
Attendance to at least three early PNC visits should be emphasized to all mothers regardless of age and
perceived experience.
Respondents from the 2011/12 and 2012/13 survey years were much more likely to succeed in reaching
the recommendation for early PNC than the 2010 survey year. This suggests a pattern of improvement
in compliance with WHO recommended early PNC over time, likely due to the influence of non–governmental organizations partnering with the South African government to implement the PMTCT program. From 2008 to 2010 South Africa revised national PMTCT guidelines, adding specification of a
postnatal visit within 3 days of delivery in addition to the 6 week visit specified within guidelines from
2008 and prior. This change may have enhanced health messaging focused on the postnatal period to influence an increase in attendance to early PNC.
Our results highlighted the need to reinforce messages about the importance of completing all health behavior and health visit recommendations along the continuum of care, regardless of infant HIV exposure
status. Lessons should be taken from provinces achieving higher uptake of PNC (such as Free State Province and North West Province) to improve uptake in lower performing provinces (such as Gauteng Province and Eastern Cape Province). Messages about the importance of PNC should target those who do not
attend at least four ANC, those who initiate ANC after 12 weeks gestation, those who deliver outside of
the clinic setting, and those with demographic characteristics predictive of lower PNC utilization.

Limitations
As a secondary data analysis, the original survey was not designed to specifically answer the question addressed by this analysis. By the nature of this study design, responses to the questions about health behavior were retroactive and may have introduced information bias; however there is no reason to believe
that maternal memory was affected differentially between the group who met the recommended number
of PNC visits and those who did not. Infants that died before 4–8 weeks and those who were severely ill
were excluded from the study based on the survey sampling method, even though their cases could have
been some of the most informative regarding the importance of PNC.
Only the responses of mothers were included in this study (excluding responses from other caregivers
(3.2% of survey participants). Mothers were excluded from this analysis if they did not provide information about number of PNC visits, however the proportion missing PNC responses was only 6.93% of
mothers. . The potential effects of missing data were accounted for in the process of developing weights
to analyze this data set as representative of the national population of mothers in South Africa. For some
variables, the proportion of “Do not know” or “No answer” responses was greater than 10%, thus interpretability is limited. We did not ascertain information regarding the timing, contents, and quality of PNC
visits, thus limiting the extent to which we could assess the productiveness of the care received. The location where ANC, delivery care, and PNC were received was not collected within this study, thus our
ability to explain patterns in PNC uptake by district were limited to province of residence. This study focused on health care received in the formal health system and did not include information about home
care or traditional care.
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CONCLUSIONS
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While South Africa has not yet officially adopted the WHO recommendation for 3 early PNC visits as the
national standard of practice, uptake of these important visits is high and coverage appears to have increased between 2010 and 2013. Uptake of at least 2 PNC visits, the current national standard in South
Africa, is very high (over 94%), indicating strong implementation of this guideline—an encouraging prospect for potential implementation of the WHO recommendation for 3 early PNC visits. South Africa seen
only mild improvements in infant survival over the past decade and has not seen improvements in neonatal survival. Adoption of the global postnatal guideline for 3 early PNC visits, or adoption of more community–based postnatal care, may be the next necessary step toward achieving optimal neonatal and infant health outcomes. Our findings suggest that efforts to encourage a woman’s compliance with global
recommendations along the continuum of care–such as facility–based delivery, timely initiation of ANC,
and achieving 4 or more ANC visits–increase the likelihood of her infant completing the recommended
number of early PNC. Messages from the health system should be strengthened during ANC, labor and
delivery, and PNC to ensure that all expectant and breastfeeding mothers understand the minimum recommended visits along the continuum of care and work with health care providers to achieve them. These
messages should specifically target women who have been non–adherent to at least one recommended
health behavior or interaction with a facility.
As HIV prevention moves toward elimination of maternal to child HIV transmission and reduction in
neonatal mortality, South Africa must strengthen the implementation of policies and programs aimed at
achieving high utilization of early PNC in order to ensure the health and well–being of new generations
during the postnatal period and beyond.
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