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Abstract

HIV-exposed infants born to depressed women may be at risk for adverse developmental 

outcomes. Half of HIV-infected women in rural South Africa (SA) may suffer from pregnancy-

related depression. This pilot study examined the impact of depression in HIV-infected women in 

rural SA on infant development. Mother-infant dyads (n = 69) were recruited in rural SA. 

Demographics, HIV disclosure, depression, male involvement, and alcohol use at baseline 

(18.35±5.47 weeks gestation) were assessed. Male involvement, depression, infant HIV serostatus 

and development were assessed 12 months postnatally. Half of the women (age=29±5) reported 

depression prenatally and one-third reported depression postnatally. In multivariable logistic 

regression, not living with their male partner, nondisclosure of HIV status, and postnatal 

depression predicted cognitive delay; decreased prenatal male involvement predicted delayed gross 

motor development (ps<0.05). Assessing pregnancy-related depression among HIV-infected 

women and infant development and increasing male involvement may reduce negative 

developmental outcomes among HIV-exposed or infected infants.

Corresponding Author: Deborah L. Jones, PhD, MEd, Professor, Department of Psychiatry and Behavioral Sciences, University of 
Miami Miller School of Medicine. Address: 1400 NW 10th Avenue, Miami, FL, 33136, Dominion Tower 404A. Telephone: (305) 
243-2041. d.jones3@med.miami.edu. 

Ethical Approval
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional 
and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed Consent
Informed consent was obtained from all individual participants included in the study.

Conflict of Interest
The authors declare that they have no conflict of interest.

HHS Public Access
Author manuscript
AIDS Behav. Author manuscript; available in PMC 2019 June 01.

Published in final edited form as:
AIDS Behav. 2018 June ; 22(6): 1766–1774. doi:10.1007/s10461-017-1925-0.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Palabras Clave

women; infant development; HIV; depression; South Africa

Introduction

Depression during pregnancy is not unusual and occurs in 14 - 23% of women (1), 

increasing the risk of post-partum depression (2). In Africa, 11% to 36% (3) of women 

become depressed during pregnancy, and 18 to 48% post-partum (4-6). In fact, depression 

during pregnancy is widespread in sub-Saharan Africa, e.g., in a sample drawn from rural 

South Africa, Mpumalanga Province, about half of pregnant HIV-infected women reported 

depressed mood (7), compared to an estimated 13 – 19% in high-income countries (8). 

Pregnancy-related depression is associated with several adverse outcomes for women living 

with HIV (WLHIV) (4, 9-15) and is likely to be accompanied by social isolation, 

interpersonal disengagement, decreased male partner pregnancy involvement, and lower 

rates of perceived social support by family and friends (7, 16-19). In addition to affecting 

maternal outcomes, maternal depression has been associated with multiple adverse effects 

for infants, including delayed development, behavioral and emotional problems, preterm 

birth and low birth weight (4, 20). In general, children of mothers with pre- and postnatal 

depression have been found to perform poorly on cognitive assessments (21-24) display 

insecure attachment (25), and may exhibit less playfulness and positive affect (8, 26, 27). In 

a previous study, teachers reported that boys born to mothers with postpartum depression 

and low socioeconomic status were more active and distractible, impairing school 

adjustment (25). Despite high rates of depression among pregnant WLHIV in South Africa 

and the risk of its detrimental influence on infant development, the impact of maternal pre- 

and postnatal depression on infant development has not been examined in that setting.

Infants born to WLHIV are also at increased risk of delayed development, poor stress 

regulation, lower birth weight and physical growth (4, 28-30), which may persist into 

childhood and adulthood (31-33), e.g., delayed cognitive functioning or learning disabilities 

among uninfected infants and children of HIV-infected mothers (34, 35). Developmental 

delays in early infancy have significant implications across the life span. Developmental 

delay has been associated with the emergence of behavioral problems by age two (36, 37) 

that may continue through adolescence (38). Psychopathological trajectories among those 

developmentally delayed may be exacerbated by heightened maternal depression (39, 40); 

early developmental delays have been associated with challenges with employment and 

independent living in adulthood (41).

A recent meta-analysis on the effect of parent psychopathology on infant outcomes 

identified only four studies conducted in sub-Saharan Africa (42). Studies identified in 

South Africa found no association between postnatal depression and social withdrawal in 

HIV-infected mother-infant dyads at 10 to 12 months of age (43). In other South African 

studies, postnatal maternal depression predicted externalizing symptoms in 2-year old 

infants, and was mediated by stunted infant growth (44), and postpartum depression was 

associated with insecure attachment at 18 months of age, and was mediated by the quality of 
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the infant-mother relationship (45). Finally, a cross-sectional study in Ethiopia found 

maternal depression to be associated with delays in most developmental outcomes (46).

This pilot study evaluated the effect of maternal depression on infant development at 12 

months of age, assessing cognitive functioning, expressive and receptive communication, 

and fine and gross motor skills among infant-mother dyads living in Mpumalanga Province, 

a rural area with one of the highest rates of antenatal HIV in South Africa (47). The primary 

study hypothesis was that the combined effect of pre- and post-natal depression would be 

stronger than pre- or post-natal depression alone. It was anticipated that results could 

provide guidance for healthcare provider interventions to enhance infant outcomes (48), as 

well as inform the development of pedagogical approaches to manage developmental delay 

among infants born to depressed HIV-affected families.

Method

Prior to study onset, ethical approval was obtained from the Department of Health, the 

Human Sciences Research Council (HSRC) and the University of Miami Miller School of 

Medicine.

Participants and Procedures

Participants were recruited from an ongoing clinical trial in 12 community health centers 

(CHCs) in Mpumalanga Province, South Africa aimed at testing the impact of male partner 

participation during the antenatal and postnatal periods on clinic attendance, medication 

adherence, and family planning (47). The current study was retrospectively designed with a 

cross-sectional add-on follow-up on infant development; a randomly chosen subset of 

mothers (n = 69) from the larger study were invited to participate with their infants at 12-

months of age; all women invited agreed to participate. Participating women for the larger 

trial and the present study were HIV-infected and at least 18 years of age with an identified 

male partner. Candidates were enrolled after provision of informed consent. Baseline 

assessments were completed at 7 to 21 weeks (M = 18.35 weeks; SD = 5.47) of pregnancy, 

and 12-months assessments 8 to 17 months (M = 16.41 months; SD = 2.81) later.

Maternal assessments at baseline and 12-month follow-up were conducted using an Audio 

Computer Assisted Self Interview (ACASI) system to obtain more accurate reporting of 

sensitive information in comparison with standard interviewing (49). All materials for 

maternal assessments were provided in English and local languages (Sesotho, Zulu) and 

assessments were approximately 60 minutes in duration. Blood samples were collected from 

infants by heel stick and stored as dried blood spots (DBS). Two clinical psychologists from 

the US trained two assessors in administration of the Bayley Scales of Infant Development-

III (50) (BSID-III); training included and role-playing and hands-on practice assessments 

with infants in the same age range as those in the study. The BSID-III was administered to 

infant participants in the presence of their mothers. Participants were compensated 100 

South African Rand (ZAR; ~US$10).

Study personnel received advanced training to assist women who self-reported severe 

depression or thoughts of self-harm, to assess level of risk, and to refer for further 
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assessment, hospitalization, or outpatient treatment, as needed (47). At all times, CHCs had 

access to licensed psychiatric nurses and social workers, and were able to contact 

psychiatrists and clinical psychologists at the district hospital as needed. All women who 

reported thoughts of self-harm or severe depression were counseled, and a total of n = 16 

women were referred for further treatment after evaluation.

Measures

Sociodemographics, and HIV-related questions—At baseline, women were asked to 

self-report on demographic information, such as age, education, income, relationship status 

including living arrangements with male partner, disclosure of HIV serostatus, time since 

HIV diagnosis, and alcohol use in the past month. Alcohol use was assessed using a 

dichotomous response to the question “Have you had more than two drinks with alcohol in 

the past month?”

Infant Development—The BSID-III (50) screening test was used to evaluate five domains 

of infant development at 12 months of age: cognitive, receptive communication, expressive 

communication, fine motor, and gross motor skills. The BSID-III has been previously used 

in South Africa to assess infants at 3, 6, 9, and 12 months of age (51). An earlier version 

(second edition) of the BSID has also been used in children of a mean age = 15.8 months in 

South Africa (52), which was administered by a trained researcher fluent in English and a 

local language, as in this study. Raw scores were dichotomized into competent or at 

emerging risk/at risk using standard validated cut-offs (50) to 1) maximize predictive power 

given the small sample size, 2) use a standard metric across infants, and 3) identify infants 

who normally be classified to be at risk in clinical settings and in need of intervention. 

Neurodevelopmental testing guidelines recommend dichotomization and also advise against 

the use of 1-SD cut-offs (53). This assessment has been previously used in South Africa to 

assess infants at 3, 6, 9, 12, and 16 months of age without adaptation (52). As in previous 

studies, adaptation or translation of the assessment was not deemed necessary due to the age 

of the infants and to maximize the generalizability of the findings (30, 54, 55). Although 

translation and adaptation of the assessment were not deemed due to the age of the infants, 

an assessor was available to explain the procedures and translate instructions for the mother 

as necessary. Assessors were two Bachelor- and Master-degree level research personnel 

fluent in English and the local languages spoken by the mothers (Sesotho, Zulu); both 

assessors had extensive assessment and data collection experience in this setting and had 

worked with the present sample for three years at the time of BSID-III administration. After 

training, the assessors administered additional practice tests; two licensed clinical 

psychologists in the US provided ongoing supervision. Two doctoral students in 

developmental and clinical psychology reviewed scoring for each of the individual 

assessments to ensure accuracy.

Maternal Depression—Pre- and postnatal depressive symptomatology was assessed at 

baseline and 12-months, respectively, using the 10-item Edinburgh Postnatal Depression 

Scale (56), which contains items appropriate to pre-and post-partum depression. Women 

indicated the frequency of depressive symptoms over the past 7 days. For prenatal 

depression, baseline scores were used (α = 0.78), and for postnatal depression, 12-month 
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follow-up scores were used (α = 0.74). Continuous depression scores were used as 

independent variables; for prevalence rates, a cut-point of ≥ 12 was used to define depressive 

symptoms, as in previous studies in South Africa (57).

Male involvement—Mother-reported male involvement during pregnancy was measured 

using an adaptation of the Male Involvement Index, used in previous research in South 

Africa and Uganda (7, 58), which consisted of 11 items addressing male partner involvement 

at baseline (antenatal care) and 12-month follow-up (postpartum). Total possible scores 

range from 0 to 11, with higher scores representing greater male partner involvement. 

Reliability for this scale was acceptable (α = 0.81). Male involvement was assessed in 

relation to infant development based on previous research showing that male involvement is 

associated with decreased risk of developmental delays (64); as such, it was important to 

control for this variable when assessing the impact of maternal depression on infant 

development.

Infant HIV status—Infant HIV status at 12-months of age was assessed using an HIV 

polymerase chain reaction (PCR) test. Five drops of blood were obtained from the infant 

using a sterile lancet and a Guthrie card with five wells. The DBS was collected by trained 

nursing staff at each study CHC and couriered to an independent laboratory at the University 

of Cape Town Division of Pharmacology for confirmation of HIV status.

Statistical Analyses

Univariate analyses were used to describe the sample, and 95% confidence intervals (CI) 

were calculated using 1000 bootstrap samples. Bivariate analyses were used to assess 

bivariate associations between domains of cognitive development (competent or at emerging 

risk/at risk) and maternal demographic and psychosocial characteristics, as well as 

depression and infant HIV status.

A series of multivariable logistic regression models were then built to examine cognitive, 

receptive and expressive communication, and fine and gross motor functioning as outcomes, 

and pre- and postnatal depression independent variables; all models accounted for the effect 

of using two trained assessors to administer the BSID-III assessments and infant HIV 

serostatus. Because infant age and development are closely related as part of natural 

developmental progression, the inclusion of age as a statistical control was redundant. As 

such, given the total possible scores for each of the subscales depended on infant age, in 

months and days, and infant age ranged from 10 to 19 months for this study, raw scores were 

dichotomized into “competent” versus “at emerging risk”/“at risk for developmental delay”, 

which allowed all infants to be on the same scale regardless of age (50). Demographic and 

psychosocial variables associated with cognitive, receptive and expressive communication, 

and fine and gross motor development at p < 0.10 in bivariate analyses were also included as 

independent variables in all models. Additive interactions between pre- and postnatal 

depression predicting the aforementioned domains of infant development, consistent with 

the primary study hypothesis, were tested for all models. A cutoff of p < 0.05 was used for 

statistical significance. Statistical Analysis Software (SAS) v9 was used for all statistical 

analyses.
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Results

Demographic and Psychosocial Characteristics

Women were 19 – 41 years old (M = 29.23; SD = 5.26). One-third (32%) had completed 12 

years of education and had a monthly household income of 1000 ZAR (~US$100). Two-

thirds of women were not married and were not living with their partner. Women had been 

diagnosed with HIV for a mean of 34 months (SD = 48.68); 45% were diagnosed with HIV 

during the current pregnancy, and 59% had disclosed their HIV serostatus to their partner. 

Male involvement during pregnancy was moderate (M = 6.95; SD = 2.89). Pre- and 

postnatal depressive symptoms were on average 11.69 (SD = 5.67) and 8.83 (SD = 5.53), 

respectively. Alcohol use (> 2 drinks) in the past month was reported by 10% of women. At 

12 months, 6% [95% CI: 1.4, 11.8] (n = 4) of infants (M age = 12.85 months; SD = 2.09) 

tested positive for HIV using DBS. Further detail of demographic and psychosocial 

characteristics is in Table 1.

One infant could not complete the expressive communication subscale, and another could 

not complete the fine motor subscale, resulting in a sample size of 68 infants for these two 

subscales. Two infants could not complete the gross motor subscale, resulting in a sample 

size of n = 67 for gross motor functioning. Falling asleep was the primary reason for not 

completing the full measure.

Prevalence of Maternal Depression and Infant Developmental Delay

At baseline, 45% (n = 31) of women met the criteria for possible prenatal depression. Post-

partum, 35% (n = 24) met criteria for possible postpartum depression. At 12 months, 46% (n 

= 32) of infants were at emerging risk or at risk for cognitive delay, 39% (n = 27) for 

delayed receptive communication, and 38% (n = 26) for delayed expressive communication. 

Fine motor skills were delayed in 43% (n = 30) of infants and gross motor functioning was 

delayed in 51% (n = 35) of infants. A total of n = 19 (28%) infants were delayed on all 

domains.

Bivariate Associations with Infant Developmental Delay

In bivariate analyses, nondisclosure of HIV serostatus to partner at baseline was associated 

with risk for cognitive delay at 12-months (p = 0.048). Decreased male involvement during 

pregnancy was associated with delayed fine motor functioning at 12-months (p = 0.034). 

Decreased male involvement was associated with delayed gross motor development (p = 

0.002). No other bivariate associations were found. Specifically, there were no bivariate 

associations between pre- and postnatal depression and any of the domains of infant 

development.

Multivariable Associations with Infant Developmental Delay

In multivariable logistic regression models, after controlling for prenatal depression and 

infant HIV serostatus, not living with their male partners (p = 0.028), nondisclosure of HIV 

serostatus (p = 0.016) at baseline predicted infant cognitive delay, and postnatal depression 

(p = 0.038) was associated with infant cognitive delay at 12 months. Controlling for 

relationship status, prenatal depression, and infant HIV serostatus, decreased male 
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involvement during pregnancy predicted gross motor developmental delay at 12-months (p = 

0.003). No associations were found for receptive and expressive communication. Additive 

interactions between pre- and postnatal depression were tested to examine whether excess 

risk was conferred by the presence of both pre- and postnatal depression, though all 

interaction terms were non-significant (ps > 0.180). Multivariable model summaries can be 

found in Table 2.

Discussion

This pilot study evaluated the effect of maternal depression on infant development at 12 

months of age, and assessed cognitive functioning, linguistic and communicative 

performance, and fine and gross motor skills among infant-mother dyads living in rural 

South Africa. Overall, lack of male involvement during pregnancy and not living with 

partners predicted delays in infant cognitive functioning, gross motor development and 

receptive communication; there was also an association between postnatal depression and 

these domains of cognitive development. Contrary to our hypothesis, the combined effect of 

pre- and post-natal depression did not appear to confer additional risk for developmental 

delays beyond that of pre- or post-natal depression alone.

One-third of women participating reported depression post-partum, which was associated 

with cognitive delay in infants, supplementing previous research among HIV uninfected 

women (21-23). The impact of parental psychopathology on child developmental outcomes 

has been widely documented (42). Prenatal depression, though more prevalent than post-

natal depression (45%) in this sample, did not appear to influence cognitive development. 

Though previous studies in sub-Saharan Africa have not assessed the impact of prenatal 
depression on infant development (43-46), studies in Greece (59), United States, and United 

Kingdom (60) have found associations between prenatal depression and developmental 

delays, whereas other studies have not found an association (61, 62). Because recruitment 

was conducted at an antenatal clinic, nearly half of the women were diagnosed with HIV at 

the time of recruitment and assessment of prenatal depression, which may explain the 

greater prevalence of depression prenatally; rates of depression are the highest immediately 

following diagnosis (63). As such, symptoms of depression for some women may have 

subsided by the 12-month assessment, given that there was a gap of more than one year 

between the pre- and post-natal assessment. Furthermore, while most women reported 

having disclosed their HIV status to their partners, partner participation in pregnancy was 

modest. In this sample, decreased male involvement during pregnancy predicted gross motor 

developmental delay at 12-months – the beneficial effect of male involvement has been 

reported in other settings and contexts (64). In a systematic review of the literature, frequent, 

active paternal engagement predicted a variety of positive infant incomes, including 

enhanced cognitive development, as well as decreased rates of externalizing disorders later 

in life (64).

Limitations

A number of limitations must be considered when interpreting these findings. The small 

sample size limits generalizability to other populations and does not allow us to assess more 
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complex causal patterns using more advanced statistical techniques, such as structural 

equation modeling. A small sample may also be subject to finite sample bias. There may be 

other important predictors, moderators, and mediators affecting infant development not 

assessed that could have unveiled more complex relationships and pathways between 

depression and infant development. All infants were exposed to HIV, and as such, were all at 

risk for developmental delays, which may account for the high prevalence of delays in this 

sample (28). Finally, depression was assessed via self-report and may have been 

underreported, although a computerized system was used to reduce bias in self-report (65).

Future Research and Recommendations

As the biological mechanisms associated with prenatal depression, e.g., dysregulation of 

dopamine, serotonin, cortisol, norepinephrine (24), as well as lifestyle factors, e.g., smoking, 

alcohol use, diet (66) have previously been associated with cognitive delays, future research 

should also address reducing the impact of prenatal depression, targeting its intensity and 

duration (66) in HIV-infected women. Given the greater prevalence of prenatal depression 

compared to post-natal depression (45% versus 35%), research should also examine the 

relative impact of HIV and depression and the longitudinal course of infant development 

among depressed HIV-infected and uninfected mothers (67), as well as the role of tailored 

clinical interventions for post-partum depression.

Public health initiatives to increase the cultural acceptability of male involvement in 

pregnancy may be an important step in reducing the vulnerability of infants to suboptimal 

developmental outcomes. Promotion of male involvement in antenatal care programs should 

be maintained, and strategies to integrate “men friendly” antenatal and post-natal services 

may thereby improve neonatal development outcomes. Interventions to decrease depression 

in pregnant HIV-infected women, such as cognitive behavioral therapy (4) and increase male 

partner involvement (67) could also be applied to enhance infant developmental outcomes.

Conclusions

This pilot study highlighted the high rates of depression among women living in rural South 

Africa and the risk of infant developmental delays. The importance of training healthcare 

providers to assess antenatal and postpartum depression in HIV-infected women is apparent 

(48, 68), and the need for tailored pedagogical approaches to manage developmental delay 

that may arise among infants merits intervention. Programs to support the mental health of 

HIV-infected women pre-and post-partum represent an important opportunity to optimize 

infant health outcomes in rural South Africa.
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Table 1

Demographic and psychosocial characteristics of infant-mother dyads participants (N = 69)

Characteristic

Mean(SD)

n(%)

Mother

Age (years) 29.23(5.26)

Educational attainment

 Grade 0 – 11 47(68.1%)

 Grade 12 or more 22(31.9%)

Monthly household income (Rand)

 < 999 (~ $76) 47(68.1%)

 1000 or more 22(31.9%)

Relationship Status

 Unmarried, living separately 39(56.5%)

 Unmarried, living together 17(24.6%)

 Married 13(18.8%)

Months since HIV diagnosis 31.62(43.43)

Diagnosed with HIV during this pregnancy

 No 38(55.1%)

 Yes 31(44.9%)

Disclosure of serostatus (to mother’s partner)

 No 28(40.6%)

 Yes 41(59.4%)

Male involvement 6.84(2.97)

Prenatal depression 11.77(5.38)

Postnatal depression 9.55(5.57)

Alcohol use (>2 drinks) past month

 No 59(85.5%)

 Yes 10(14.5%)

Infant

Age (months) 12.85(2.09)

HIV serostatus

 Negative 65(94.2%)

 Positive 4(5.8%)

Bayley Scales of Infant Development-III: Raw Scores

Cognitive 15.69(3.97)

Expressive Communication 11.31(4.62)

Receptive Communication 11.31(3.47)

Gross Motor 15.01(3.56)

Fine Motor 13.07(3.39)

AIDS Behav. Author manuscript; available in PMC 2019 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rodriguez et al. Page 14

Ta
b

le
 2

M
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

s 
pr

ed
ic

tin
g 

co
gn

iti
ve

, e
xp

re
ss

iv
e 

co
m

m
un

ic
at

io
n,

 r
ec

ep
tiv

e 
co

m
m

un
ic

at
io

n,
 a

nd
 f

in
e 

an
d 

gr
os

s 
m

ot
or

 f
un

ct
io

ni
ng

 

(N
 =

 6
9)

P
re

di
ct

or
C

og
ni

ti
ve

a  
O

R
 [

95
%

 C
I]

R
ec

ep
ti

ve
 

C
om

m
un

ic
at

io
nb

 O
R

 
[9

5%
 C

I]

E
xp

re
ss

iv
e 

C
om

m
un

ic
at

io
nc

 O
R

 
[9

5%
 C

I]

F
in

e 
M

ot
or

d  
O

R
 [

95
%

 
C

I]
G

ro
ss

 M
ot

or
e  

O
R

 [
95

%
 

C
I]

E
du

ca
tio

n 
(r

ef
 =

 G
ra

de
 0

 –
 1

1)
N

S
N

S
N

S
N

S
0.

33
 [

0.
09

, 1
.1

7]
ˆ

R
el

at
io

ns
hi

p 
St

at
us

 
U

nm
ar

ri
ed

, l
iv

in
g 

to
ge

th
er

 (
un

m
ar

ri
ed

, 
liv

in
g 

se
pa

ra
te

)
4.

69
 [

1.
18

, 1
8.

60
]*

N
S

N
S

N
S

N
S

 
M

ar
ri

ed
 (

re
f 

=
 u

nm
ar

ri
ed

, l
iv

in
g 

se
pa

ra
te

)
0.

71
 [

0.
16

, 3
.1

3]
N

S
N

S
N

S
N

S

D
is

cl
os

ur
e 

of
 H

IV
 S

ta
tu

s 
(r

ef
=

N
o)

0.
23

 [
0.

07
, 0

.7
6]

*
N

S
N

S
N

S
N

S

M
al

e 
In

vo
lv

em
en

t
N

S
N

S
N

S
0.

86
 [

0.
71

, 1
.0

4]
0.

71
 [

0.
57

, 0
.8

9]
**

Pr
en

at
al

 D
ep

re
ss

io
n

0.
97

 [
0.

87
, 1

.0
8]

0.
99

 [
0.

89
, 1

.1
0]

0.
99

 [
0.

90
, 1

.0
9]

0.
97

 [
0.

87
, 1

.0
7]

0.
92

 [
0.

83
, 1

.0
4]

Po
st

na
ta

l D
ep

re
ss

io
n

1.
12

 [
1.

01
, 1

.2
5]

*
1.

09
 [

0.
98

, 1
.2

1]
ˆ

1.
01

 [
0.

92
, 1

.1
1]

1.
02

 [
0.

93
, 1

.1
2]

0.
96

 [
0.

86
, 1

.0
7]

A
lc

oh
ol

 U
se

 (
re

f 
=

 N
o)

N
S

N
S

N
S

3.
41

 [
0.

72
, 1

6.
20

]
N

S

H
IV

 S
er

os
ta

tu
s

1.
22

 [
0.

12
, 1

2.
55

]
2.

29
 [

0.
24

, 2
1.

65
]

3.
44

 [
0.

66
, 1

7.
86

]
2.

64
 [

0.
22

, 3
1.

79
]

2.
28

 [
0.

02
, 2

36
.2

6]

N
ot

e.
 N

S 
=

 N
ot

 S
ig

ni
fi

ca
nt

 in
 b

iv
ar

ia
te

 a
na

ly
se

s 
an

d 
as

 s
uc

h,
 w

as
 n

ot
 in

cl
ud

ed
 in

 f
in

al
 m

od
el

.

ˆ p 
<

 0
.1

0

* p 
<

 0
.0

5

**
p 

<
 0

.0
10

**
* p 

<
 0

.0
01

.

A
ll 

m
od

el
s 

pr
ed

ic
te

d 
co

m
pe

te
nt

 o
ve

r 
em

er
gi

ng
 r

is
k/

at
 r

is
k 

an
d 

co
nt

ro
lle

d 
fo

r 
as

se
ss

or
.

a H
os

m
er

 a
nd

 L
em

es
ho

w
 χ

2  
=

 6
.3

8,
 p

 =
 0

.6
05

; N
ag

el
ke

rk
e 

R
2  

=
 0

.2
87

b H
os

m
er

 a
nd

 L
em

es
ho

w
 χ

2  
=

 4
.9

3,
 p

 =
 0

.7
66

; N
ag

el
ke

rk
e 

R
2  

=
 0

.1
72

c H
os

m
er

 a
nd

 L
em

es
ho

w
 χ

2  
=

 6
.3

6,
 p

 =
 0

.6
07

; N
ag

el
ke

rk
e 

R
2  

=
 0

.0
57

d H
os

m
er

 a
nd

 L
em

es
ho

w
 χ

2  
=

 1
2.

82
, p

 =
 0

.1
18

; N
ag

el
ke

rk
e 

R
2  

=
 0

.1
50

e H
os

m
er

 a
nd

 L
em

es
ho

w
 χ

2  
=

 7
.8

4,
 p

 =
 0

.4
49

; N
ag

el
ke

rk
e 

R
2  

=
 0

.3
47

AIDS Behav. Author manuscript; available in PMC 2019 June 01.


	Abstract
	Introduction
	Method
	Participants and Procedures
	Measures
	Sociodemographics, and HIV-related questions
	Infant Development
	Maternal Depression
	Male involvement
	Infant HIV status

	Statistical Analyses

	Results
	Demographic and Psychosocial Characteristics
	Prevalence of Maternal Depression and Infant Developmental Delay
	Bivariate Associations with Infant Developmental Delay
	Multivariable Associations with Infant Developmental Delay

	Discussion
	Limitations
	Future Research and Recommendations
	Conclusions

	References
	Table 1
	Table 2

