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Abstract: Background: Despite the existence of evidence-based HIV-exposed infant feeding guide-

lines, infants in Africa still acquire HIV through inappropriate feeding practices.  

Objective: To identify predictors of HIV-exposed infant feeding knowledge and counseling practice 

among health care workers (HCW) in Nigeria. 

Methods: Structured, pretested questionnaires were administered to HCW (n=262) in a tertiary 

health facility in Kano, Nigeria. Multivariate logistic regression was used to determine predictors of 

HIV-exposed infant feeding knowledge and counseling practice.  

Results: Of 262 respondents, (58.0%, n=152) had good knowledge of recommended feeding op-

tions. Respondents listed exclusive breastfeeding (57.6%, n=151), human milk substitutes (45.4%, 

n=119), HIV-negative wet-nursing (37.0%, n=97), heated expressed human milk (20.6%, n=54) and 

mixed feeding (13.4%, n=35) as appropriate feeding choices. Over half (57.3%, n=150) of the re-

spondents have ever counseled a HIV-positive mother on infant feeding. Knowledge was predicted 

by female sex (Adjusted Odds Ratio (AOR)=2.47, 95% Confidence Interval (CI):1.35-4.52), profes-

sion (physician vs. laboratory scientist, AOR=4.00, 95%CI:1.25-12.87; nurse/midwife vs. laboratory 

scientist, AOR=2.75, 95%CI:1.17-9.28), infant feeding counseling training (AOR=3.27, 

95%CI:1.87-5.71), and number of children (2-4 vs. 0, AOR=1.75, 95%CI:1.23-3.92). Infant feeding 

counseling was predicted by female sex (AOR=2.85, 95%CI:1.39-5.85), age (>40 vs. <30 years, 

AOR=3.87, 95%CI:1.27-15.65), knowledge of infant feeding options (good vs. fair/poor, 

AOR=3.96, 95%CI:2.07-7.59), training (AOR=2.60, 95%CI:1.42-5.32), and profession (physician 

vs. laboratory scientist, AOR=10.7, 95%CI:2.85-40.54; nurse/midwife vs. laboratory scientist, 

AOR=4.8, 95%CI:1.26-18.02).  

Conclusion: The practice of infant feeding counseling among HCW in Nigeria is associated with 

sex, knowledge, and profession. Our findings may inform the development of targeted training pro-

grams for HCW in similar settings.  

Keywords: Health care workers, HIV, Infant feeding, human milk, cross-sectional study, counseling. 

1. INTRODUCTION 

Human milk is the ideal source of nutrients for the new-
born, but mother’s milk is also a vehicle for the transmission 
of infectious agents, as in infants born to women living with 
HIV [1-6]. Before the availability of effective interventions, 
about 15% of HIV-exposed infants acquired HIV infection 
through breastfeeding [7-9]. However, effective antiretrovi-
ral therapy (ART) in mothers lowers postnatal transmission  
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rates in breastfed infants to 0.3% and 0.58% at 6 months and 
24 months, respectively [10, 11].  

In low-resource settings, the World Health Organization 
(WHO) recommends lifelong ART therapy for women living 
with HIV, and exclusive breastfeeding for 6 months for HIV-
exposed infants [12]. With this recommendation, the infant 
receives only mother’s own milk without any other liquids or 
solids, not even water, except for oral rehydration solution, 
vitamins, minerals or medicines, and breastfeeding continued 
thereafter, along with complementary feeds until 24 months 
[12]. In contrast, replacement feeding is recommended for 
their counterparts in high-income countries [13]. However, 
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evidence suggests that healthcare workers in low-resource 
settings struggle to keep up with the rapidly evolving infant 
feeding policies and fail to convey current best practice rec-
ommendations to mothers [14-16]. This practice deficit in-
creases the risk of vertical HIV transmission [15, 17-20].  

Nigeria is a high burden country with a HIV prevalence 

of 1.5% and 0.2% among adults and children (<15 years), 

respectively, [21, 22] and a large gap in the uptake of serv-
ices for prevention of mother-to-child HIV transmission 

(PMTCT) [23-27]. The Nigeria national HIV policy advises 

healthcare workers to counsel mothers to exclusively breast-
feed HIV-exposed infants for the first 6 months and continue 

breastfeeding with complementary feeds for 12 months [28]. 

Healthcare workers constitute a trusted source of information 
[29, 30] and serve as important role models for mothers [31]. 

The personal biases, knowledge of guidelines, and counsel-

ing skills of healthcare workers could, therefore, influence 
infant feeding practices [32]. A recent study found sub-

optimal exclusive breastfeeding rates among HIV-positive 

mothers attending a tertiary health center in northern Nigeria 
[33], and little is known about healthcare workers’ counsel-

ing practices [34].  

The objective of the study is to identify predictors of 

knowledge and HIV exposed infant feeding counseling prac-

tice among healthcare workers in a tertiary facility in Kano, 
Nigeria. Our findings could inform the development of tar-

geted training interventions for HCW that would impact ini-

tiatives for eliminating mother-to-child transmission of HIV. 

2. MATERIALS AND METHODS 

2.1. Study Area and Population 

The study was conducted in Aminu Kano Teaching Hos-
pital, Nigeria (AKTH), a tertiary referral center for more 

than 13 million people located in Kano, the most populous 

city in northern Nigeria [35]. With 750 bed capacity and 
2,188 healthcare workers, AKTH provides prevention, 

treatment, and care to over 6,000 people living with HIV. 

Mothers are counseled on infant and young child feeding 
based on national guidelines [28]. In addition to antiretrovi-

ral treatment for mothers and infant nevirapine prophylaxis, 

caregivers are counseled to exclusively breastfeed for the 
first six months. Complementary feeds are then introduced 

with continued breastfeeding during infancy. Proper attach-

ment and nipple care are demonstrated to mothers and risks 
associated with nipple cracks, mastitis and infant mouth ul-

cers [36-40] communicated. The safety of expressed pasteur-

ized human milk and HIV-negative wet-nursing (i.e. the 
breastfeeding of an infant by someone other than the infant’s 

biological mother) are also explained.  

The study population included health care professionals 

providing clinical care, namely physicians, nurses/midwives, 

pharmacists, and laboratory scientists. Other participants 
were social workers, counselors and community health ex-

tension workers. Only eligible healthcare workers employed 

at AKTH who provided informed consent were included. 
Workers providing non-clinical, administrative and support 

services were excluded. Further, staff on study leave, sick 

leave and those who withheld consent were excluded. The 

study protocol was reviewed and approved by the AKTH 

research ethics committee. 

2.2. Study Design and Sampling 

The study was cross-sectional in design. A target sample 

size of 286 was estimated from Fisher’s formula for a single 

proportion [41], using the proportion of healthcare workers 
that counseled mothers on feeding options in a previous 

study (79.0%) [34], 95% confidence level and tolerable error 

of 5%. This number was increased by 10% to account for 
anticipated non-response.  

A two-stage sampling method was employed. In the first 
stage, healthcare workers were stratified by professional 

categories as physicians, nurses/midwives, pharmacists, 

laboratory scientists and others (community health extension 
workers, social workers, counselors and community health 

officers). Probability proportionate to size was used to assign 

numbers to the strata. In stage two, eligibility was first de-
termined and using a systematic sampling process, sampling 

intervals were obtained for each stratum. The first respon-

dent in each stratum was randomly selected using a serial 
number between 1 and the sampling interval. Subsequent 

respondents were obtained by adding the sampling interval 

to the previous respondent’s serial number. Sampled 
healthcare workers were then recruited into the study after 

providing informed consent.  

2.3. Questionnaire and Measures 

A 24-item structured self-administered questionnaire was 

derived from WHO recommendations [12] and previous 

studies [33, 42]. The questionnaire was pretested to enhance 
clarity and validated among 30 healthcare workers in Mo-

hammed Abdullahi Wase Specialist Hospital, Kano, Nigeria. 

Content validity was confirmed by two specialist pediatri-
cians, who agreed that the questions are valid measures of 

knowledge and infant feeding counseling practice among 

healthcare workers. Reliability was obtained for the knowl-
edge and infant feeding counseling practice sections (Cron-

bach’s alpha values of 0.87 and 0.85, respectively). The 

questionnaire had 3 sections. In the first section, 11 items 
elicited socio-demographic characteristics, including age, 

sex, marital status, ethnicity, education, religion, marital 

status, professional category, work experience, number of 
children, and hospital unit. The second section included 12 

items that assessed knowledge of HIV transmission risks and 

options for feeding HIV-exposed infants (yes, no, or don’t 
know responses). Correct responses were awarded 1 mark, 

while incorrect and ‘don’t know’ responses were scored 0. 

Total scores of ≤4, 5-8 and 9-12 were graded as poor, fair 
and good knowledge, respectively [19]. Section 3 assessed 

self-reported HIV-exposed infant feeding counseling prac-

tice. Respondents who answered ‘Yes’ to the question ‘Have 
you ever counseled a woman living with HIV on how to feed 

her infant?’ were considered to have practiced infant coun-

seling.  

2.4. Study Procedures 

After securing the permission of hospital management 
and the cooperation of the various professional unions, for-
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mal communications were sent to department heads to in-
form their staff about the study. Sampled eligible respon-
dents were individually contacted by trained research assis-
tants and provided detailed information on the study objec-
tives and what participation entails. Respondents were in-
formed that participation was voluntary, and that there are no 
consequences for withholding or withdrawing consent. 
Healthcare workers were approached individually in their 
workplaces. Sampled respondents who signed an informed 
consent form were provided a paper questionnaire in an en-
velope and were requested to fill the questionnaires inde-
pendently. A research staff returned at an agreed time on the 
same day to collect the completed questionnaire. Two data 
entry clerks checked and independently double-entered the 
data in a password-protected database at the Centre for Infec-
tious Disease Research. To ensure confidentiality, serial 
numbers were assigned and no identifiers were collected. 
Research assistants were trained in human research partici-
pant protection and the consent process.  

2.5. Statistical Analyses 

Data were analyzed using SPSS Version 22.0 [43]. 
Means and standard deviation or medians and range/ inter-
quartile range were used to summarize numeric data, as 
appropriate. Frequencies and percentages were obtained for 
categorical variables. Pearson’s Chi-square [44] or Fisher’s 
exact test [45] was used to assess significant associations 
between socio-demographic and training variables and the 
outcomes. Type I error was fixed at 5% for all tests. Binary 
logistic regression models were developed for knowledge 
and HIV-exposed infant feeding counseling. Independent 
variables included socio-demographic, work experience 
and training variables with p<0.10 at the bivariate level and 
those considered conceptually important [46]. For the in-
fant feeding counseling practice model, knowledge was 
included. The outcome measure were predictors of knowl-
edge and HIV-exposed infant feeding counseling practice 
among healthcare workers at AKTH, Nigeria. Adjusted 
odds ratios (AORs) and the 95% CIs were used to measure 
the strength and direction of effect of the independent vari-
ables on the outcomes.  

3. RESULTS 

3.1. Participant Demographics 

Of the 286 healthcare workers contacted, 262 completed 
the questionnaires (response rate of 91.6%). The mean age of 
participants was 35.4±8.14 years. Most participants were 
female (55%, n=144), of Hausa/Fulani ethnic group (72.5%, 
n=190), Muslim (83.6%, n=219), and married (68.7%, 
n=180). Over half (60.7%, n=159) of respondents had at 
least 5 years of work experience and (42.0%, n=110) had 
been trained on infant and young child feeding counseling. 
The participants included physicians (37.4%, n=98) 
nurses/midwives (35.2%, n=92), pharmacists (7.6%, n=20), 
laboratory scientists (7.6%, n=20) and other healthcare 
workers (12.2%, n=32). Approximately 44% of the partici-
pants (n=115) had two to four children (Table 1). 

 

Table 1.  Characteristics of health care workers, Aminu Kano 

Teaching Hospital, Kano, Nigeria. 

Characteristics 
Frequency No. (%) 

N=262 

Sex - 

Male 118 (45.0) 

Female 144 (55.0) 

Age group - 

<30 71 (27.1) 

30-39 114 (43.5) 

≥40 77 (29.4) 

Ethnicity - 

Hausa 136 (51.9) 

Fulani 54 (20.6) 

Others* 72 (27.5) 

Religion - 

Islam 219 (83.6) 

Christianity 43 (16.4) 

Marital status - 

Single 75 (28.6) 

Married 180 (68.7) 

Divorced/Widowed 7 (2.7) 

Professional category - 

Physician 98 (37.4) 

Nurse/Midwife 92 (35.2) 

Pharmacist 20 (7.6) 

Laboratory Scientist 20 (7.6) 

Others** 32 (12.2) 

Years of experience - 

<5 102 (38.9) 

5-9 72 (27.5) 

≥10 87 (33.2) 

No. of children - 

0 80 (30.5) 

1 28 (10.7) 

2-4 115 (43.9) 

≥5 39 (14.9) 

Hospital Unit - 

Obstetrics & Gynecology 58 (22.1) 

Pediatrics 58 (22.1) 

S S Wali ART center 24 (9.2) 

GOPD 12 (4.6) 

Others*** 110 (42.0) 

Others* include Yoruba, Igbo, Kanuri, Egbira, Igala 
Others** include social workers, community health officers, and community health 
extension workers 

Others*** include specialty clinics, pediatric outpatient and special care baby unit 
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Table 2.  Knowledge of HIV transmission and feeding options among health care workers, Kano, Nigeria. 

- - Frequency No. (%) 

S. No. - Yes No Don’t know 

- HIV transmission - - - 

1. HIV transmissible during pregnancy 183 (69.8) 79 (30.2) - 

2. HIV transmissible during delivery 231 (88.2) 31 (11.8) - 

3. HIV transmissible during breastfeeding 227 (86.6) 35 (13.4) - 

4. Possible for an HIV-positive mother to breastfeed without infecting her baby 209 (79.8) 53 (20.2) - 

- Recommended feeding options - - - 

5. Exclusive breastfeeding 151 (57.6) 111 (42.4) - 

6. Human milk substitutes 119 (45.4) 143 (54.6) - 

7. HIV-negative wet nursing 97 (37.0) 165 (63.0) - 

8. Heated expressed human milk 54 (20.6) 208 (79.4) - 

9. Mixed feeding (human milk and infant formula or other feeds) 35 (13.4) 227 (86.6) - 

10. Recommended duration of exclusive breastfeeding for exposed infants - - - 

- (i). 6 months 195 (74.4) - - 

- (ii). 4 months 12 (4.6) - - 

- (iii). One year 19 (7.3) - - 

- (iv). As long as is convenient for the mother 11 (4.2) - - 

- (v). Others 5 (1.9) - - 

- (vi). Don't know 20 (7.6) - - 

11. Continued breastfeeding (with complementary feeding) for HIV exposed infants after 6 months? 109 (41.6) 119 (45.4) 34 (13.0) 

12. Recommended weaning age for HIV exposed infants - - - 

- (i). 9 months 14 (5.3) - - 

- (ii). 12 months 70 (26.7) - - 

- (iii). 18 months 11 (4.2) - - 

- (iv). 24 months 14 (5.3) - - 

- (v). Don’t know 153 (58.4) - - 

13. Breastfeeding is encouraged for mothers with unknown HIV status? 159 (60.7) 65 (24.8) 38 (14.5) 

14. Avoidance of breastfeeding increases the chance of HIV transmission 50 (19.1) 185 (70.6) 27 (10.3) 

15. Mastitis increases chance of HIV transmission 159 (60.7) 53 (20.2) 50 (19.1) 

16. Mouth ulcer in infant increases risk of HIV acquisition 207 (79.0) 23 (8.8) 32 (12.2) 

17. HIV-positive mothers should breastfeed exclusively for 6 months like all other mothers 210 (80.2) 27 (10.3) 25 (9.5) 

18. ART in mothers reduce the risk of HIV transmission to the baby 236 (90.1) 4 (1.5) 22 (8.4) 

19. All babies breastfed by HIV positive mothers will become HIV-positive 28 (10.7) 209 (79.8) 25 (9.5) 

20. The breast milk of all HIV-positive mothers contain the virus 191 (72.9) 40 (15.3) 31 (11.8) 

 
3.2. Knowledge of HIV Transmission Risk and Feeding 
Options 

Most (86.6%, n=227) of the respondents were aware of 
the risk of HIV transmission through breastfeeding. The pro-
portions of respondents with good, fair and poor knowledge 
of recommended feeding options for HIV-exposed infants 

were 58.0%, (n=152), 36.0% (n=94) and 6.0% (n=16), re-
spectively. The feeding options mentioned by respondents 
included exclusive breastfeeding (57.6%, n=151), human 
milk substitutes (45.4%, n=119), HIV-negative wet-nursing 
(37.0%, n=97), heated expressed human milk (20.6%, n=54) 
and mixed feeding with human milk and infant formula or 
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other feeds (13.4%, n=35). Similarly, three-fourths of the 
participants stated that HIV-exposed infants should be exclu-
sively breastfed for 6 months, with less than half (41.6%, 
n=109) recommending continued breastfeeding thereafter. 
Whereas more than a quarter of respondents felt that HIV-
exposed infants should be weaned at 12 months, more than 
one-half of them (58.4%, n=153) did not know (Table 2).  

3.3. Infant Feeding Counseling Practice 

Over half (57.3%, n=150) of the respondents have ever 
counseled a HIV-positive mother on infant feeding options. 
Although most participants (77.9%, n=204) opined that 
counseling should be provided during prenatal visits, less 
than half of them counselled mothers during that period, 
while more than half (57.3%, n=150) did so after delivery.  

3.4. Predictors of Knowledge and Infant Feeding Coun-
seling Practice  

At the bivariate level, knowledge of feeding options was 
associated with respondents’ sex, age, marital status, profes-
sional category, years of experience, training in infant feed-
ing, and the number of children (p<0.05) (Table 3).  

At the multivariate level, knowledge of feeding options 
was predicted by sex (female versus male, Adjusted Odds 
ratio (AOR) =2.47, 95% Confidence Interval (CI): 1.35-
4.52), profession (physician versus laboratory scientist, 
AOR=4.00, 95%CI: 1.25-12.87), (nurse/midwife versus 
laboratory scientist, AOR=2.75, 95%CI: 1.17-9.28), number 
of children (1 versus 0, AOR=1.20, 95%CI: 1.11-6.12; 2-4 
versus 0, AOR=1.75, 95%CI: 1.23-3.92) and training on 
infant and young child feeding counseling (AOR=3.27, 
95%CI: 1.87-5.71) (Table 4). 

At the bivariate level, infant feeding counseling was as-
sociated with respondents’ sex, age group, knowledge of 
infant feeding options, marital status, professional category, 
years of experience, training on infant feeding, number of 
children and hospital unit (p<0.05). At the multivariate level, 
infant feeding counseling practice was independently pre-
dicted by participants’ sex (female versus male, AOR=2.85, 
95%CI (1.39-5.85), age (30-39 versus <30 years, AOR=1.58 
95% CI: 1.15-4.85; >40 versus <30 years, AOR=3.87, 
95%CI: 1.27-15.65), knowledge of infant feeding options 
(good versus fair/poor, AOR=3.96, 95%CI: 2.07-7.59), pro-
fession (physician versus laboratory scientist, AOR=10.7, 
95%CI: 2.85-40.54; nurse/midwife versus laboratory scien-
tist, AOR=4.8, 95%CI: 1.26-18.02) (Table 5). All models 
were of a good fit, as demonstrated by Hosmer-Lemeshow 
test results of ᵪ2=14.6, p=0.067 and ᵪ2=13.6, p=0.093 for the 
knowledge and HIV-exposed infant feeding counseling prac-
tice models, respectively. 

4. DISCUSSION 

In this study, the predictors of HIV-exposed infant feed-
ing knowledge and counseling practices among healthcare 
workers in Kano, Nigeria were assessed. Inadequate knowl-
edge and sub-optimal infant feeding counseling practices 
among study participants were found. Knowledge was pre-
dicted by respondents’ sex, the number of children, previous 
training, and profession, whereas counseling practice was 

independently predicted by sex, age, knowledge, previous 
training, and profession. 

Our findings are consistent with reports from other parts 
of Nigeria [47], Kenya [48], and South Africa [49]. For in-
stance, the proportion of respondents with good knowledge 
of HIV-exposed infant feeding options was similar to the 
figure (61.1%) from Benin City, Nigeria [47]. Similarly, the 
proportion of the respondents who were aware of the trans-
mission risk through breastfeeding and of preventive meas-
ures was consistent with figures of 86.6% and 92% from 
Kenya, respectively [48]. The proportion of participants rec-
ommending exclusive breastfeeding for HIV exposed infants 
also concurred with reports from Uganda [18] and Tanzania 
[14], but not South Africa (97%) [42].  

Consistent with our findings, discrepancies between 
healthcare worker recommendations and national guidelines 
were reported in South Africa, [50] Kenya [48] and Papua 
New Guinea [51]. In South Africa, these incongruities were 
related to breastfeeding initiation, feeding frequency, giving 
water and the duration of breastfeeding [50]. Up to 93% of 
the respondents correctly indicated that breastfeeding should 
be initiated within the first hour. However, contrary to the 
guidelines, 71% and 50% would allow water and solid feeds 
before age six months [50]. Further, relative to our respon-
dents, higher proportions of healthcare workers (45%-
49.7%) in other African studies considered pasteurized hu-
man milk to be safe for HIV-exposed infants [42, 48]. Com-
pared to other studies, a lower proportion of our respondents 
were aware of the transmission risk associated with mastitis 
and infant mouth ulcers [36]. These differences could be 
related to the opportunities and intensity of training, access 
to current guidelines and confusing infant feeding guidelines 
for low and high-income countries [52]. Consistent with our 
findings, two-thirds of participants in Kenya recommended 
exclusive breastfeeding to mothers of unknown HIV status 
[48]. 

In keeping with our findings, less than half of healthcare 
workers in Papua New Guinea encouraged the continuation 
of breastfeeding during infancy, with the introduction of 
complementary feeds at 6 months [51]. The proportion was 
even lower (26%) in South Africa [42]. This finding suggests 
that a substantial proportion of healthcare workers doubt the 
safety of breastfeeding beyond six months, hence their reluc-
tance to recommend it to mothers, despite evidence to the 
contrary [53]. This finding could also be a carry-over effect 
from the previous recommendation of a shorter duration of 
exclusive breastfeeding and abrupt cessation [54]. Healthcare 
workers could misconstrue breastfeeding of HIV exposed 
infants beyond six months as a form of mixed feeding. Evi-
dence, however, suggests that, unlike in younger infants, by 
the age of 6 months, the gut mucosa is mature and able to 
process complementary feeds [55]. Future qualitative inter-
views could reveal the reasons why substantial proportions 
of healthcare workers still recommend cessation of breast-
feeding at 6 months for HIV-exposed infants. Variations in 
the pre-service curriculum, learning opportunities and priori-
tization of infant and young child feeding could explain the 
differences.  

Compared to previous studies, a sizeable proportion of 
our respondents recommended human milk substitutes [42]. 
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Table 3.  Factors associated with health care worker knowledge of HIV exposed infant feeding options and counseling practice 

(n=262), Kano, Nigeria. 

- Knowledge of HIV Exposed Infant Feeding Options HIV Exposed Infant Feeding Counseling Practices 

Characteristics 
Good Knowledge

a
 

No. (%) 

Fair/Poor Knowledge 

No. (%) p Value 

Ever Counseled HIV+ 

Mother on Infant Feeding 

Options
b 

No. (%) 

Have Never Counseled 

HIV+ Mother on Infant 

Feeding Options 

No. (%) p Value 

Sex - <0.001* - 0.004* 

Male 54 (45.8) 64 (54.2) 56 (47.5) 62 (52.5) 

Female 98 (68.1) 46 (31.9) 94 (65.3) 50 (34.7) 

Age group - 0.004* - 0.001* 

<30 30 (42.2) 41 (57.8) 29 (40.9) 42 (59.2) 

30-39 69 (60.5) 45 (39.5) 67 (58.8) 47 (41.2) 

≥40 53 (68.8) 24 (31.2) 54 (70.1) 23 (29.9) 

Ethnic group - 0.69 - 0.97 

Hausa 58 (42.7) 78 (57.3) 77 (56.6) 59 (43.4) 

Fulani 20 (37.0) 34 (63.0) 31 (57.4) 23 (42.6) 

Others* 32 (44.4) 40 (55.6) 42 (58.3) 30 (41.7) 

Religion - 0.095 - 0.59 

Islam 132 (60.3) 87 (39.7) 127 (58.0) 92 (42.0) 

Christianity 20 (46.5) 23 (53.5) 23 (53.5) 20 (46.5) 

Marital status - <0.001* - <0.001* 

Single 30 (40.0) 45 (60.0) 31 (41.3) 44 (58.7) 

Ever Married 122 (65.2) 65 (34.8) 119 (63.6) 68 (36.4) 

Professional category - 0.007* - <0.001* 

Physician 60 (61.2) 38 (38.8) 73 (74.5) 25 (25.5) 

Nurse/Midwife 60 (65.2) 32 (34.8) 63 (68.5) 29 (31.5) 

Others** 27 (51.9) 25 (48.1) 10 (19.2) 42 (80.8) 

Laboratory Scientist 5 (25.0) 15 (75.0) 4 (20.0) 16 (80.0) 

Years of experience - 0.008* - 0.04* 

<5 51 (49.5) 52 (50.5) 50 (48.5) 53 (51.5) 

5-9 39 (54.2) 33 (48.3) 42 (58.3) 30 (41.7) 

≥10 62 (71.3) 25 (28.7) 58 (66.7) 29 (33.3) 

Trained in infant feeding  
counseling 

- <0.001* - <0.001* 

Yes 82 (74.6) 28 (25.4) 99 (90.0) 11 (10.0) 

No 70 (46.1) 82 (53.9) 51 (33.6) 101 (66.4) 

Number of Children - 0.002* - 0.006* 

0 33 (41.2) 47 (58.8) 33 (41.3) 47 (58.8) 

1 20 (71.4) 8 (28.6) 17 (60.7) 11 (39.3) 

2-4 71 (61.7) 44 (38.3) 74 (64.4) 41 (35.7) 

≥5 28 (71.8) 11 (28.2) 26 (66.7) 13 (33.3) 

(Table 3) contd…. 
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- Knowledge of HIV Exposed Infant Feeding Options HIV Exposed Infant Feeding Counseling Practices 

Characteristics 
Good Knowledge

a
 

No. (%) 

Fair/Poor Knowledge 

No. (%) p Value 

Ever Counseled HIV+ 

Mother on Infant Feeding 

Options
b 

No. (%) 

Have Never Counseled 

HIV+ Mother on Infant 

Feeding Options 

No. (%) p Value 

Hospital Unit - 0.61 - <0.001* 

Obstetrics & Gynecology 24 (42.4) 34 (56.6) 41 (70.7) 17 (29.3) 

Pediatrics 21 (36.2) 37 (63.8) 45 (77.6) 13 (22.4) 

S S Wali ART Center 8 (33.3) 16 (66.7) 14 (58.3) 10 (41.7) 

GOPD 6 (50.0) 6 (50.0) 6 (50.0) 6 (50.0) 

Others*** 51 (46.4) 59 (53.6) 44 (40.0) 66 (60.0) 

Knowledge of HIV exposed 
infant feeding options 

- - - <0.001* 

Good NA NA 41 (37.3) 69 (62.7) 

Fair/poor NA NA 109 (71.7) 43 (28.3) 

aGood knowledge of HIV exposed infant feeding options. 
bHealth care workers that have ever counseled HIV+ mothers on infant feeding options. 

Others* include Yoruba, Igbo, Kanuri, Egbira, Igala. 
Others** include social workers and community health extension workers. 

Others*** include specialty clinics, pediatric outpatient and special care baby unit. 

 

Table 4.  Logistic regression model for predictors of knowledge of HIV exposed infant feeding options among health care workers, 

Kano, Nigeria, 2018 (n=262). 

Characteristics Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)
a
 P-value 

Sex - - - 

Male Ref - - 

Female 2.53 (1.53-4.18) 2.47 (1.35-4.52) 0.03b 

Age group - - - 

<30 Ref - - 

30-39 2.10 (1.15-3.83) 1.86 (0.69-5.01) 0.36 

≥40 3.02 (1.54-5.92) 1.95 (0.54-6.99) 0.22 

Marital status - - - 

Single Ref - - 

Ever Married 2.82 (1.62-4.89) 1.15 (0.42-3.16) 0.21 

Professional category - - - 

Physician 4.74 (1.59-14.1) 4.00 (1.25-12.87) 0.016b 

Nurse/Midwife 5.63 (1.87-16.90) 2.75 (1.17-9.28) 0.032b 

Others* 3.24 (1.03-10.22) 2.79 (1.24-9.11) 0.027b 

Laboratory Scientist Ref - - 

Years of experience - - - 

<5 Ref - - 

5-9 1.21 (0.66-2.20) 0.75 (0.32-1.75) 0.76 

≥10 2.53 (1.38-4.63) 1.34 (0.87-3.61) 0.44 

(Table 4) contd…. 
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Characteristics Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)
a
 P-value 

Trained in infant feeding counseling - - - 

Yes 3.43 (2.10-5.86) 3.27 (1.87-5.71) 0.013b 

No Ref - - 

Number of Children - - - 

0 Ref - - 

1 3.56 (1.40-9.05) 1.20 (1.11-6.12) 0.012b 

2-4 2.30 (1.28-4.12) 1.75 (1.23-3.92) 0.034b 

≥5 3.63 (1.59-8.29) 1.21 (0.31-4.73) 0.47 

aLogistic model includes the following variables: sex, age group, marital status, professional category, years of experience, training in infant counseling and number of children.  
b Significant at p<0.05; OR: Odds Ratio, CI: confidence interval; Ref: reference group *Others include social workers and community health extension workers. 

 
The persistence of this advice in low resource settings could 
be attributed to previous guidelines that supported human 
milk substitutes when acceptable, feasible, affordable, sus-
tainable and safe [54], and the current recommendations for 
HIV-exposed infants in high-income countries [13]. The 
differences in guidelines for low-resource and high-income 
countries should be emphasized during in-service and con-
tinuing professional development courses [52]. More trou-
bling was the mention of mixed feeding (breast milk and 
infant formula or other feeds) as a safe option for HIV-
exposed infants in low resource settings by a proportion of 
our respondents (13.4%), despite the recognized dangers. 
Similar findings were observed among their contemporaries 
in South Africa [56]. Mixed feeding in early infancy has 
been reported to increase the HIV transmission risk 3-4 fold 
as a result of gut mucosal damage and to impact HIV-free 
infant survival [57-64].  

Healthcare workers often serve as experts and are fre-
quently consulted for breastfeeding advice by mothers, espe-
cially in complex situations, such as the feeding of HIV-
exposed infants. It is, therefore, worrisome that, as is the 
case with their colleagues in other parts of Nigeria (34.1%), 
a low proportion of our respondents had been trained on 
HIV-exposed infant feeding [47]. Similarly, a low proportion 
of respondents had ever counseled HIV-positive mothers on 
infant feeding, as reported elsewhere in Africa [48, 50]. Al-
though most of our participants knew that infant feeding 
counseling should commence during prenatal visits, most of 
them counseled mothers only during postnatal care, by which 
time some of the infants would have received inappropriate 
feeds, thereby increasing the risk of HIV transmission. The 
importance of counseling women early in their pregnancy 
should be stressed during the training of healthcare workers.  

In most cultural settings, gender roles often influence in-
fant feeding behavior [65-67], and infant feeding is fre-
quently considered the responsibility of the mother [68, 69]. 
The predictive role of female sex on the knowledge of infant 
feeding, therefore, came as no surprise. Apart from formal 
training, female healthcare workers acquire experience 
breastfeeding their infants. Variations in curricula content 
and clinical roles could explain the advantage of some pro-
fessions [47]. As expected, training predicted knowledge of 
healthcare workers [47], although that was not the case else-
where [49]. Further, healthcare workers’ parity predicted 

knowledge in some studies [70], but not others [47]. Unlike 
in our sample, other researchers reported a positive influence 
of years of experience on breastfeeding knowledge [51]. This 
finding could be due to the frequent updates in guidelines 
and limited training opportunities [12, 54]. Recently quali-
fied health care professionals are more likely to have been 
trained on the current guidelines than those who graduated 
before the release of the new guidelines.  

The perception in traditional cultures that mothers are re-
sponsible for infant feeding [32] concurs with the beliefs in 
other parts of Nigeria [71] sub-Saharan Africa [70] and 
elsewhere [72], and could explain the predictive role of sex 
on infant feeding counseling. In addition, the preponderance 
of females in the health care professions in developing coun-
tries, especially, in nursing and midwifery and the likely 
preference of mothers for female counselors confer practice 
opportunities on females [73]. Similarly, the increasing trend 
in counseling with age could reflect the advantages conferred 
by clinical and personal experience, as observed elsewhere 
[74]. Expectedly, respondent knowledge of breastfeeding 
options was predictive of counseling practice, as reported 
elsewhere [70]. The dominance of infant feeding counseling 
among physicians and nurses/midwives compared to other 
healthcare workers has been reported earlier [75]. This could 
be due to the varied clinical roles of the health care profes-
sions, with prenatal and postnatal care handled mostly by 
nurses and midwives and the complicated cases referred to 
physicians. 

This study was conducted in a large HIV treatment center 
in northern Nigeria, and our findings could differ if respon-
dents were drawn from the primary and secondary treatment 
centers. Hence, the need for caution when extrapolating our 
findings. Future research should focus on providers at these 
lower levels. Other limitations include the risk of social de-
sirability bias, as our respondents might want to answer 
questions in a manner that will be favorably viewed by in-
vestigators, rather than actual practice. In contrast, atten-
dance at previous training on infant feeding could be under-
reported in anticipation of being selected for future training. 
Our use of anonymous self-completed questionnaires and 
detailed explanations of the study objectives could have re-
duced these biases.  



Healthcare Workers’ Knowledge of HIV-Exposed Infant Feeding Options Current HIV Research, 2020, Vol. 18, No. 1     37 

Table 5.  Logistic regression model for predictors of HIV-exposed infant feeding counseling practices among health care workers, 

Kano, Nigeria, 2018 (n=262). 

Characteristics Crude Odds Ratio (95% CI) 
Adjusted Odds Ratio  

(95% CI)
a
 

P-value 

Sex - - - 

Male Ref - - 

Female 2.1 (1.26-3.43) 2.85 (1.39-5.85) 0.024b 

Age group - - - 

<30 Ref - - 

30-39 2.1 (1.13-3.77) 1.58 (1.15-4.85) 0.017b 

≥40 3.4 (1.72-6.71) 3.87 (1.27-15.65) 0.025b 

Knowledge of HIV exposed infant 
 feeding options - - - 

Good 4.3 (2.53-7.20) 3.96 (2.07-7.59) 0.010b 

Fair/poor Ref - - 

Marital status - - - 

Single Ref - - 

Ever Married 2.5 (1.44-4.30) 0.71 (0.20-2.48) 0.29 

Professional category - - - 

Physician 11.7 (3.57-38.24) 10.7 (2.85-40.54) 0.013b 

Nurse/Midwife 8.7 (2.67-28.30) 4.8 (1.26-18.02) 0.026b 

Others* 0.95 (0.26-3.48) 0.45 (0.10-1.93) 0.56 

Laboratory Scientist Ref - - 

Years of experience - - - 

<5 Ref - - 

5-9 1.48 (0.81-2.72) 1.06 (0.39-2.85) 0.37 

≥10 2.12 (1.18-3.82) 0.55 (0.19-1.65) 0.34 

Trained in infant feeding counseling - - - 

Yes 2.88 (1.32-6.33) 2.60 (1.42-5.32) 0.014b 

No Ref - - 

Number of Children - - - 

0 Ref - - 

1 2.20 (0.91-5.30) 0.68 (0.17-2.78) 0.57 

2-4 2.57 (1.43-4.62) 1.15 (0.33-4.00) 0.19 

≥5 2.85 (1.28-6.34) 0.86 (0.20-3.78) 0.84 

Hospital Unit - - - 

Obstetrics & Gynecology Ref - - 

Pediatrics 1.44 (0.62-3.31) 1.47 (0.51-4.21) 0.67 

S.S Wali ART Center 0.58 (0.22-1.56) 0.46 (0.12-1.82) 0.34 

GOPD 0.41 (0.12-1.47) 0.33 (0.05-2.19) 0.25 

Others** 0.28 (0.14-0.55) 0.53 (0.19-1.48) 0.16 

aLogistic model includes the following variables: sex, age group, knowledge of HIV exposed infant feeding options, marital status, professional category, years of experience, training 
in infant counseling, number of children and hospital unit.  
bSignificant at p<0.05; OR: Odds Ratio, CI: confidence interval; Ref: reference group  

*Others include social workers and community health extension workers 

**Others include specialty clinics, pediatric outpatient and special baby care unit 
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CONCLUSION 

Knowledge gaps and misconceptions and sub-optimal in-
fant feeding counseling practice among healthcare workers at 
a major tertiary center in northern Nigeria were identified. 
Although these HCW were actively involved in the care of 
women living with HIV, the knowledge and practices of 
some respondents did not conform to current national guide-
lines. To accelerate the elimination of mother-to-child 
transmission of HIV, it is important to provide regular in-
service training to enable healthcare workers to stay abreast 
of current best practices regarding infant feeding. Nutrition 
counseling training can improve caregiver feeding practices, 
and enhance the nutritional status and general health of HIV-
positive children [76, 77]. Pre-service curricula and continu-
ing professional courses should be reviewed regularly to 
build the capacity of health care providers to counsel moth-
ers on HIV-exposed infant feeding choices. Messages re-
garding appropriate feeding options for HIV-exposed infants 
should be communicated in a clear and consistent fashion to 
mothers during individual and group counseling sessions.  

ETHICS APPROVAL AND CONSENT TO PARTICI-

PATE 

Ethical clearance for this study was obtained from the 
Aminu Kano Teaching Hospital Ethics Review Board, Nige-
ria, (Approval no. NHREC/21/08/2008/AKTH/EC/2269). 

HUMAN AND ANIMAL RIGHTS 

No animals were used in this research. All human re-
search procedures were in accordance with the articles set 
forth in the Declaration of Helsinki of 1975, as revised in 
2013. 

CONSENT FOR PUBLICATION 

Aminu Kano Teaching Hospital Ethics Review Board 
approved the use of the data. Patient consent was obtained as 
described. Data were entered in a password-protected data-
base at the Centre for Infectious Disease Research, Bayero 
University, Nigeria. To ensure confidentiality, serial num-
bers were assigned and no identifiers were collected. 

AVAILABILITY OF DATA AND MATERIALS 

The dataset that supports the results and findings of this 
research is available from [ZI] as the corresponding author 
upon request. 

FUNDING 

None 

CONFLICT OF INTEREST 

The authors declare no conflict of interest, financial or 
otherwise. 

ACKNOWLEDGEMENTS 

We thank the staff of the Centre for Infectious Disease 
Research, Bayero University, Nigeria. 

REFERENCES 

[1] UNAIDS. Joint United Nations Programme on HIV/AIDS. 1998. A 

review of HIV transmission through breastfeeding. 
https://www.unaids.org/sites/default/files/media_asset/jc180-hiv-

infantfeeding-3_en_0.pdf 
[2] Black RF. Transmission of HIV-1 in the breast-feeding process. J 

Am Diet Assoc 1996; 96(3): 267-74. 
 http://dx.doi.org/10.1016/S0002-8223(96)00079-X PMID: 

8613662 
[3] Nicoll A, Killewo JZ, Mgone C. HIV and infant feeding practices: 

epidemiological implications for sub-Saharan African countries. 
AIDS 1990; 4(7): 661-5. 

 http://dx.doi.org/10.1097/00002030-199007000-00009 PMID: 
2397059 

[4] John GC, Kreiss J. Mother-to-child transmission of human immu-
nodeficiency virus type 1. Epidemiol Rev 1996; 18(2): 149-57. 

 http://dx.doi.org/10.1093/oxfordjournals.epirev.a017922 PMID: 
9021309 

[5] The United Nations Joint Programme on HIV/AIDS and the World 
Health Organization. A Review of HIV transmission through 

Breastfeeding. Geneva, Switzerland: UNAIDS and WHO 1998. 
[6] De Cock KM, Fowler MG, Mercier E, et al. Prevention of mother-

to-child HIV transmission in resource-poor countries: translating 
research into policy and practice. JAMA 2000; 283(9): 1175-82. 

 http://dx.doi.org/10.1001/jama.283.9.1175 PMID: 10703780 
[7] Mofenson LM, Lambert JS, Stiehm ER, et al. Risk factors for 

perinatal transmission of human immunodeficiency virus type 1 in 
women treated with zidovudine. Pediatric AIDS Clinical Trials 

Group Study 185 Team. N Engl J Med 1999; 341(6): 385-93. 
 http://dx.doi.org/10.1056/NEJM199908053410601 PMID: 

10432323 
[8] Kourtis AP, Jamieson DJ, de Vincenzi I, et al. Prevention of human 

immunodeficiency virus-1 transmission to the infant through 
breastfeeding: new developments. Am J Obstet Gynecol 2007; 

197(3)(Suppl.): S113-22. 
 http://dx.doi.org/10.1016/j.ajog.2007.03.003 PMID: 17825642 

[9] Coutsoudis A. Breastfeeding and HIV. Best Pract Res Clin Obstet 
Gynaecol 2005; 19(2): 185-96. 

 http://dx.doi.org/10.1016/j.bpobgyn.2004.10.006 PMID: 15778109 
[10] Mallampati D, MacLean RL, Shapiro R, et al. Optimal breastfeed-

ing durations for HIV-exposed infants: The impact of maternal 
ART use, infant mortality and replacement feeding risk. J Int AIDS 

Soc 2018; 21(4): e25107. 
 http://dx.doi.org/10.1002/jia2.25107 PMID: 29667336 

[11] Flynn PM, Taha TE, Cababasay M, et al. PROMISE Study Team. 
Prevention of HIV-1 Transmission Through Breastfeeding: Effi-

cacy and Safety of Maternal Antiretroviral Therapy Versus Infant 
Nevirapine Prophylaxis for Duration of Breastfeeding in HIV-1-

Infected Women With High CD4 Cell Count (IMPAACT PROM-
ISE): A Randomized, Open-Label, Clinical Trial. J Acquir Immune 

Defic Syndr 2018; 77(4): 383-92. 
 http://dx.doi.org/10.1097/QAI.0000000000001612 PMID: 

29239901 
[12] World Health Organization, United Nations Children’s Fund. 

Guideline: Updates on HIV and infant feeding: The duration of 
breastfeeding, and support from health services to improve feeding 

practices among mothers living with HIV. Geneva: World Health 
Organization 2016. 

[13] Panel on Treatment of HIV-Infected Pregnant Women and Preven-
tion of Perinatal Transmission Recommendations for use of antiret-

roviral drugs in pregnant HIV-1-infected women for maternal 
health and interventions to reduce perinatal HIV transmission in the 

United States 2010. 
  http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf 

[14] Leshabari SC, Blystad A, Moland KM. Difficult choices: Infant 
feeding experiences of HIV-positive mothers in northern Tanzania. 

SAHARA J 2007; 4(1): 544-55. 
 http://dx.doi.org/10.1080/17290376.2007.9724816 PMID: 

18040533 
[15] van Lettow M, Bedell R, Landes M, et al. Uptake and outcomes of 

a prevention-of mother-to-child transmission (PMTCT) program in 
Zomba district, Malawi. BMC Public Health 2011; 11: 426. 

 http://dx.doi.org/10.1186/1471-2458-11-426 PMID: 21639873 



Healthcare Workers’ Knowledge of HIV-Exposed Infant Feeding Options Current HIV Research, 2020, Vol. 18, No. 1     39 

[16] Siegfried N, van der Merwe L, Brocklehurst P, Sint TT. Antiretro-

virals for reducing the risk of mother-to-child transmission of HIV 
infection. Cochrane Database Syst Rev 2011; 7(7): CD003510. 

 http://dx.doi.org/10.1002/14651858.CD003510.pub3 PMID: 
21735394 

[17] Rujumba J, Tumwine JK, Tylleskär T, Neema S, Heggenhougen 
HK. Listening to health workers: Lessons from Eastern Uganda for 

strengthening the programme for the prevention of mother-to-child 
transmission of HIV. BMC Health Serv Res 2012; 12: 3. 

 http://dx.doi.org/10.1186/1472-6963-12-3 PMID: 22222064 
[18] Fadnes LT, Engebretsen IM, Moland KM, Nankunda J, Tumwine 

JK, Tylleskär T. Infant feeding counselling in Uganda in a chang-
ing environment with focus on the general population and HIV-

positive mothers - a mixed method approach. BMC Health Serv 
Res 2010; 10: 260. 

 http://dx.doi.org/10.1186/1472-6963-10-260 PMID: 20815932 
[19] Sprague C, Chersich MF, Black V. Health system weaknesses 

constrain access to PMTCT and maternal HIV services in South 
Africa: a qualitative enquiry. AIDS Res Ther 2011; 8: 10. 

 http://dx.doi.org/10.1186/1742-6405-8-10 PMID: 21371301 
[20] Tuthill E, McGrath J, Young S. Commonalities and differences in 

infant feeding attitudes and practices in the context of HIV in sub-
Saharan Africa: a metasynthesis. AIDS Care 2014; 26(2): 214-25. 

 http://dx.doi.org/10.1080/09540121.2013.813625 PMID: 23879637 
[21] Joint United Nations Programme on HIV/AIDS (UNAIDS). New 

survey results indicate that Nigeria has an HIV prevalence of 1·4%. 
 http://www.unaids.org/en/resources/presscentre/pressreleaseands

tatementarchive/2019/march/20190314_nigeria 
[22] Adeyinka DA, Olakunde BO, Oladimeji O, Ezeanolue EE. HIV 

Indicator and Impact Survey: considerations for Nigeria. Lancet 
HIV 2019; 6(6): e348-50. 

 http://dx.doi.org/10.1016/S2352-3018(19)30153-5 PMID: 
31162110 

[23] Chabikuli ON, Gwarzo U, Olufunso A, Reidpath D, Allotey P, 
Ibrahim M, et al. Closing the prevention of mother-to-child trans-

mission gap in Nigeria: An evaluation of service improvement in-
tervention in Nigeria. S Afr Fam Pract 2014; 55(1): 96-102. 

 http://dx.doi.org/10.1080/20786204.2013.10874310 
[24] Joint United Nations Programme on HIV/AIDS (UNAIDS). The 

Gap Report. Geneva, Switzerland: UNAIDS 2014. 
[25] Olakunde BO, Adeyinka DA, Olawepo JO, et al. Towards the 

elimination of mother-to-child transmission of HIV in Nigeria: a 
health system perspective of the achievements and challenges. Int 

Health 2019; 11(4): 240-9. 
 http://dx.doi.org/10.1093/inthealth/ihz018 PMID: 31028402 

[26] Joint United Nations Programme on HIV/AIDS (UNAIDS). Pro-
gress Report on the Global Plan. Geneva, Switzerland: UNAIDS 

2015. 
[27] Aliyu MH, Varkey P, Salihu HM, Iliyasu Z, Abubakar IS. The 

HIV/AIDS epidemic in Nigeria: progress, problems and prospects. 
Afr J Med Med Sci 2010; 39(3): 233-9. 

PMID: 21416794 
[28] Federal Ministry of Health (FMOH), Department of Family Health, 

Abuja. National policy on infant and young child feeding in Nige-
ria 2010. 

[29] Cutilli CC. Seeking health information: what sources do your pa-
tients use? Orthop Nurs 2010; 29(3): 214-9. 

PMID: 20505493 
[30] Swoboda CM, Van Hulle JM, McAlearney AS, Huerta TR. Odds of 

talking to healthcare providers as the initial source of healthcare in-
formation: updated cross-sectional results from the Health Informa-

tion National Trends Survey (HINTS). BMC Fam Pract 2018; 
19(1): 146. 

 http://dx.doi.org/10.1186/s12875-018-0805-7 PMID: 30157770 
[31] Iliyasu Z, Galadanci HS, Emokpae P, Amole TG, Nass N, Aliyu 

MH. Predictors of exclusive breastfeeding among health care 
workers in urban Kano, Nigeria. J Obstet Gynecol Neonatal Nurs 

2019; 48(4): 433-44. 
 http://dx.doi.org/10.1016/j.jogn.2019.04.285 PMID: 31132334 

[32] Al-Mujtaba M, Sam-Agudu N, Khatri RJ. Barriers to the practice 
of exclusive breastfeeding among HIV-positive mothers in sub-

Saharan Africa: A scoping review of counselling, socioeconomic 
and cultural factors. J AIDS HIV Res 2016; 8(6): 70-9. 

 http://dx.doi.org/10.5897/JAHR2015.0353 

[33] Iliyasu Z, Galadanci HS, Iliyasu ML, et al. Determinants of Infant 

Feeding Practices Among HIV-Infected Mothers in Urban Kano, 
Nigeria. J Hum Lact 2019; 35(3): 592-600. 

 http://dx.doi.org/10.1177/0890334419835171 PMID: 31002763 
[34] Samuel FO, Olaolorun FM, Adeniyi JD. A training intervention on 

child feeding among primary healthcare workers in Ibadan Munici-
pality. Afr J Prim Health Care Fam Med 2016; 8(1): e1-6. 

 http://dx.doi.org/10.4102/phcfm.v8i1.884 PMID: 27796119 
[35] National Population Commission (NPC) [Nigeria] and ICF Macro. 

Nigeria Demographic and Health Survey 2008 Abuja, Nigeria: Na-
tional Population Commission and ICF Macro 2009. 

[36] Lunney KM, Iliff P, Mutasa K, et al. Associations between breast 
milk viral load, mastitis, exclusive breast-feeding, and postnatal 

transmission of HIV. Clin Infect Dis 2010; 50(5): 762-9. 
 http://dx.doi.org/10.1086/650535 PMID: 20121424 

[37] Shapiro RL, Smeaton L, Lockman S, et al. Risk factors for early 
and late transmission of HIV via breast-feeding among infants born 

to HIV-infected women in a randomized clinical trial in Botswana. 
J Infect Dis 2009; 199(3): 414-8. 

 http://dx.doi.org/10.1086/596034 PMID: 19090775 
[38] Semrau K, Kuhn L, Brooks DR, et al. Dynamics of breast milk 

HIV-1 RNA with unilateral mastitis or abscess. J Acquir Immune 
Defic Syndr 2013; 62(3): 348-55. 

 http://dx.doi.org/10.1097/QAI.0b013e31827e64d4 PMID: 
23202812 

[39] Willumsen JF, Filteau SM, Coutsoudis A, et al. Breastmilk RNA 
viral load in HIV-infected South African women: Effects of sub-

clinical mastitis and infant feeding. AIDS 2003; 17(3): 407-14. 
 http://dx.doi.org/10.1097/00002030-200302140-00015 PMID: 

12556695 
[40] Willumsen JF, Filteau SM, Coutsoudis A, Uebel KE, Newell ML, 

Tomkins AM. Subclinical mastitis as a risk factor for mother-infant 
HIV transmission. Adv Exp Med Biol 2000; 478: 211-23. 

 http://dx.doi.org/10.1007/0-306-46830-1_19 PMID: 11065074 
[41] Lwanga SK, Lemeshow S. Sample size determination in health 

studies: A practical manual. World Health Organization 1991; pp. 
29-32. 

[42] Van Rensburg LJ, Nel R, Walsh CM. Knowledge, opinions and 
practices of healthcare workers related to infant feeding in the con-

text of HIV. Health SA Gesondheid 2016; 21: 129-36. 
 http://dx.doi.org/10.1016/j.hsag.2015.12.001 

[43] Corp IBM. IBM SPSS Statistics for Windows, Version 22.0. Ar-
monk, NY: IBM Corp. Released 2013. 

[44] Pearson K. On the criterion that a given system of deviations from 
the probable in the case of a correlated system of variables is such 

that it can be reasonably supposed to have arisen from random 
sampling. Philos Mag 1900; 5(50): 157-75. 

 http://dx.doi.org/10.1080/14786440009463897 
[45] Fisher RA. On the interpretation of χ2 from contingency tables, and 

the calculation of P. J R Stat Soc 1922; 85: 87-94. 
 http://dx.doi.org/10.2307/2340521 

[46] Katz MH. Multivariable analysis-A practical guide for clinicians 
and public health researchers. Cambridge, U.K.: Cambridge Uni-

versity Press 2011; pp. 45-51. 
 http://dx.doi.org/10.1017/CBO9780511974175 

[47] Ashipa T, Ofili AN, Onakewhor JUE, Adejumo AO. Health Work-
ers’ Knowledge of Preventing Mother-To-Child Transmission of 

HIV in Benin City, Edo State, Nigeria. J Community Med Prim 
Health Care 2017; 29(1): 1-10. 

[48] Murila F, Obimbo MM, Musoke R, Tsikhutsu I, Migiro S, Ogeng’o 
J. Breast-feeding and human immunodeficiency virus infection: as-

sessment of knowledge among clinicians in Kenya. Int J Nurs Pract 
2015; 21(1): 37-42. 

 http://dx.doi.org/10.1111/ijn.12218 PMID: 24256108 
[49] Mkontwana P, Steenkamp L, Von der Marwitz J. Challenges in the 

implementation of the Infant and Young Child Feeding policy to 
prevent mother-to-child transmission of human immunodeficiency 

virus in the Nelson Mandela Bay District. South Afr J Clin Nutr 
2013; 26(2): 25-32. 

 http://dx.doi.org/10.1080/16070658.2013.11734447 
[50] Shah S, Rollins NC, Bland R. Child Health Group. Breastfeeding 

knowledge among health workers in rural South Africa. J Trop Pe-
diatr 2005; 51(1): 33-8. 

 http://dx.doi.org/10.1093/tropej/fmh071 PMID: 15601651 
[51] Vallely LM, Kelly A, Kupul M, et al. Infant feeding in the context 

of HIV: a qualitative study of health care workers’ knowledge of 



40    Current HIV Research, 2020, Vol. 18, No. 1 Iliyasu et al. 

recommended infant feeding options in Papua New Guinea. Int 

Breastfeed J 2013; 8(1): 6. 
 http://dx.doi.org/10.1186/1746-4358-8-6 PMID: 23742201 

[52] Piwoz EG, Ferguson YO, Bentley ME, et al. UNC Project BAN 
Study Team. Differences between international recommendations 

on breastfeeding in the presence of HIV and the attitudes and coun-
selling messages of health workers in Lilongwe, Malawi. Int 

Breastfeed J 2006; 1(1): 2. 
 http://dx.doi.org/10.1186/1746-4358-1-2 PMID: 16722580 

[53] West NS, Schwartz SR, Yende N, et al. Infant feeding by South 
African mothers living with HIV: implications for future training of 

health care workers and the need for consistent counseling. Int 
Breastfeed J 2019; 14(11): 11. 

 http://dx.doi.org/10.1186/s13006-019-0205-1 PMID: 30815026 
[54] WHO. Consensus statement. WHO HIV and infant feeding techni-

cal consultation held on behalf of the inter-agency task team 
(IATT) on prevention of HIV infections in pregnant women, moth-

ers, and their infants. Geneva 2006. www.who.int/child-adolescent-
health/New_Publications/NUTRITION/consensus_statement.pdf 

[55] Moore RE, Townsend SD. Temporal development of the infant gut 
microbiome. Open Biol 2019; 9(9): 190128. 

 http://dx.doi.org/10.1098/rsob.190128 PMID: 31506017 
[56] Goga AE, Doherty T, Jackson DJ, et al. Infant feeding practices at 

routine PMTCT sites, South Africa: results of a prospective obser-
vational study amongst HIV exposed and unexposed infants - birth 

to 9 months. Int Breastfeed J 2012; 7: 4. 
 http://dx.doi.org/10.1186/1746-4358-7-4 PMID: 22472507 

[57] Sankar MJ, Sinha B, Chowdhury R, et al. Optimal breastfeeding 
practices and infant and child mortality: a systematic review and 

meta-analysis. Acta Paediatr 2015; 104(467): 3-13. 
 http://dx.doi.org/10.1111/apa.13147 PMID: 26249674 

[58] Magoni M, Bassani L, Okong P, et al. Mode of infant feeding and 
HIV infection in children in a program for prevention of mother-to-

child transmission in Uganda. AIDS 2005; 19(4): 433-7. 
 http://dx.doi.org/10.1097/01.aids.0000161773.29029.c0 PMID: 

15750397 
[59] Njom Nlend AE, Motaze ACN, Sandie A, Fokam J. HIV-1 trans-

mission and survival according to feeding options in infants born to 
HIV-infected women in Yaoundé, Cameroon. BMC Pediatr 2018; 

18(1): 69. 
 http://dx.doi.org/10.1186/s12887-018-1049-3 PMID: 29458337 

[60] Anígilájé EA, Dabit OJ, Olutola A, Ageda B, Aderibigbe SA. HIV-
free survival according to the early infant-feeding practices; a ret-

rospective study in an anti-retroviral therapy programme in Ma-
kurdi, Nigeria. BMC Infect Dis 2015; 15: 132. 

 http://dx.doi.org/10.1186/s12879-015-0871-6 PMID: 25888418 
[61] Becquet R, Bland R, Leroy V, et al. Duration, pattern of breast-

feeding and postnatal transmission of HIV: pooled analysis of indi-
vidual data from West and South African cohorts. PLoS One 2009; 

4(10): e7397. 
 http://dx.doi.org/10.1371/journal.pone.0007397 PMID: 19834601 

[62] Becquet R, Ekouevi DK, Menan H, et al. ANRS 1201/1202 
Ditrame Plus Study Group. Early mixed feeding and breastfeeding 

beyond 6 months increase the risk of postnatal HIV transmission: 
ANRS 1201/1202 Ditrame Plus, Abidjan, Côte d’Ivoire. Prev Med 

2008; 47(1): 27-33. 
 http://dx.doi.org/10.1016/j.ypmed.2007.11.014 PMID: 18190955 

[63] Coovadia HM, Rollins NC, Bland RM, et al. Mother-to-child 
transmission of HIV-1 infection during exclusive breastfeeding in 

the first 6 months of life: an intervention cohort study. Lancet 
2007; 369(9567): 1107-16. 

 http://dx.doi.org/10.1016/S0140-6736(07)60283-9 PMID: 
17398310 

[64] Coutsoudis A, Pillay K, Spooner E, Kuhn L, Coovadia HM. South 
African Vitamin A Study Group. Influence of infant-feeding pat-

terns on early mother-to-child transmission of HIV-1 in Durban, 

South Africa: a prospective cohort study. Lancet 1999; 354(9177): 

471-6. 
 http://dx.doi.org/10.1016/S0140-6736(99)01101-0 PMID: 

10465172 
[65] Bobat R, Moodley D, Coutsoudis A, Coovadia H. Breastfeeding by 

HIV-1-infected women and outcome in their infants: a cohort study 
from Durban, South Africa. AIDS 1997; 11(13): 1627-33. 

 http://dx.doi.org/10.1097/00002030-199713000-00012 PMID: 
9365768 

[66] Earle S, Hadley R. Men’s views and experiences of infant feeding: 
A qualitative systematic review. Matern Child Nutr 2018; 14(3): 

e12586. 
 http://dx.doi.org/10.1111/mcn.12586 PMID: 29349895 

[67] Engebretsen IM, Moland KM, Nankunda J, Karamagi CA, Tylle-
skär T, Tumwine JK. Gendered perceptions on infant feeding in 

Eastern Uganda: Continued need for exclusive breastfeeding sup-
port. Int Breastfeed J 2010; 5: 13. 

 http://dx.doi.org/10.1186/1746-4358-5-13 PMID: 20977712 
[68] Radzyminski S, Callister LC. Mother’s Beliefs, Attitudes, and 

Decision Making Related to Infant Feeding Choices. J Perinat Educ 
2016; 25(1): 18-28. 

 http://dx.doi.org/10.1891/1058-1243.25.1.18 PMID: 26848247 
[69] McCarter-Spaulding D. Is breastfeeding fair? Tensions in feminist 

perspectives on breastfeeding and the family. J Hum Lact 2008; 
24(2): 206-12. 

 http://dx.doi.org/10.1177/0890334408316076 PMID: 18436973 
[70] Dachew BA, Bifftu BB. Breastfeeding practice and associated 

factors among female nurses and midwives at North Gondar Zone, 
Northwest Ethiopia: A cross-sectional institution based study. Int 

Breastfeed J 2014; 9: 11. 
 http://dx.doi.org/10.1186/1746-4358-9-11 PMID: 25057283 

[71] Akinyinka MR, Olatona FA, Oluwole EO. Breastfeeding Knowl-
edge and Practices among Mothers of Children under 2 Years of 

Age Living in a Military Barrack in Southwest Nigeria. Int J MCH 
AIDS 2016; 5(1): 1-13. 

 http://dx.doi.org/10.21106/ijma.79 PMID: 27622007 
[72] Mahmood SE, Srivastava A, Shrotriya VP, Mishra P. Infant feed-

ing practices in the rural population of north India. J Family Com-
munity Med 2012; 19(2): 130-5. 

 http://dx.doi.org/10.4103/2230-8229.98305 PMID: 22870418 
[73] Genetu H, Yenit MK, Tariku A. Breastfeeding counseling and 

support are associated with continuous exclusive breastfeeding 
from one week to six months of age among HIV exposed infants in 

north Gondar zone, Ethiopia: a cross-sectional study. Int Breastfeed 
J 2017; 12: 21. 

 http://dx.doi.org/10.1186/s13006-017-0113-1 PMID: 28439291 
[74] Chale LE, Fenton TR, Kayange N. Predictors of knowledge and 

practice of exclusive breastfeeding among health workers in 
Mwanza city, northwest Tanzania. BMC Nurs 2016; 15: 72. 

 http://dx.doi.org/10.1186/s12912-016-0192-0 PMID: 28050163 
[75] Ogbonna K, Govender I, Tumbo J. Knowledge and practice of the 

prevention of mother-to-child transmission of HIV guidelines 
amongst doctors and nurses at Odi Hospital, Tshwane District. S 

Afr Fam Pract 2016; 1(1): 1-5. 
 http://dx.doi.org/10.1080/20786190.2016.1228561 

[76] Sunguya BF, Poudel KC, Mlunde LB, et al. Effectiveness of nutri-
tion training of health workers toward improving caregivers’ feed-

ing practices for children aged six months to two years: a system-
atic review. Nutr J 2013; 12: 66. 

 http://dx.doi.org/10.1186/1475-2891-12-66 PMID: 23688174 
[77] Sunguya BF, Mlunde LB, Urassa DP, et al. Improving feeding and 

growth of HIV-positive children through nutrition training of front-
line health workers in Tanga, Tanzania. BMC Pediatr 2017; 17(1): 

94. 
 http://dx.doi.org/10.1186/s12887-017-0840-x PMID: 28376725 

 

 


	Healthcare Workers’ Knowledge of HIV-Exposed Infant Feeding Optionsand Infant Feeding Counseling Practice in Northern Nigeria
	Abstract:
	Objective:
	Methods:
	Results:
	Conclusion:
	Keywords:
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	Table 1.
	3. RESULTS
	Table 2.
	4. DISCUSSION
	Table 3.
	Table 4.
	Table 5.
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES

