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Introduction: HIV risk perception is seen as a key motivation for individuals to use biomedical HIV prevention interventions, including pre-exposure prophylaxis (PrEP). We determined HIV risk perception and associated factors among pregnant and breastfeeding women in Lusaka, Zambia.



Methodology: We conducted a cross sectional study among pregnant and breastfeeding women not living with HIV in a hospital setting in Lusaka, Zambia. Study team members administered a structured questionnaire to pregnant and breastfeeding women at the hospital's maternal and child health clinic to get information on socio-demographics, obstetrics and pregnancy history, sexual behavior and HIV risk perception. Participants assessed their HIV risk perception (outcome variable) as no, low, moderate, or high; these were later collapsed into a binary variable of lower vs. higher risk. Logistic regression analysis was used to determine factors associated with high HIV self-risk perception.



Results: From September to December 2021, we recruited 389 pregnant and breastfeeding women in our study. Of these, 172 (44%) were pregnant and 217 (56%) were breastfeeding. Most participants were aged between 25 and 34 years 181 (47%), and the majority 338 (87%) never used a condom with their regular sexual partner. About 129 (33%) of participants perceived higher HIV risk. This appeared higher in breastfeeding vs. pregnant women (40% vs. 25%).Over half (52%) of participants with unknown partner HIV status and one-third (33%) of those who never used condoms with their regular sexual partners perceived higher HIV risk. In adjusted models, higher HIV self-risk perception was associated with breastfeeding status (AOR = 1.82; 95% CI: 1.14–2.91), having more than 5 lifetime sexual partners (AOR = 4.27; 95% CI: 1.84–9.90), and having a partner of unknown HIV status (AOR = 2.15; 95% CI: 1.22–3.78).



Conclusion: A low proportion of women perceived higher HIV risk, even when their sexual behaviours and partner characteristics would suggest HIV exposure. HIV prevention programs should focus on the accurate assessment of HIV risk to improve uptake of PrEP in the study population.
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Introduction

In sub-Saharan Africa, pregnant and breastfeeding women are at substantial risk for HIV infection (1). Zambia has a national HIV prevalence that stands at 11%, with approximately 1.1 million adults living with HIV. Women have a higher prevalence (13.9%) compared to their male counterparts (8%) (2). Childbearing in this population also begins early. About 6% of women would have already begun childbearing at age 15, and by 19 years more than half (53%) would have had a child (3). Although Zambia has recorded a steady decline in the total fertility rate, the figure is still high, with each woman expected to have on average, 4.7 children by the time she reaches menopause (3), suggesting that women spend a substantial amount of time either pregnant or breastfeeding. Pregnant women who newly acquire HIV during pregnancy and breastfeeding face additional co-morbidities over the course of their lives and have a higher risk of vertical transmission of HIV (4).

Ending the HIV epidemic as a public health threat by 2030 calls for implementation of interventions targeted at populations at highest risk for HIV acquisition. Pregnant and breastfeeding women are an important group for HIV prevention interventions owing to their elevated risk for HIV infection due to biological, social and behavioural factors (5–9). PrEP is recommended for pregnant and breastfeeding women at substantial risk of HIV infection (10). Despite WHO and local guidelines recommending the use of PrEP in this target population (11)—and high stated intention of pregnant and breastfeeding women in Zambia to use PrEP (12)—uptake remains low (13).

HIV risk perception is an important driver for HIV prevention service uptake, including for PrEP. Nunn et al. proposed a PrEP continuum of care which highlights the need for enhanced self-perceived HIV risk awareness among individuals at highest risk for HIV infection (14). The inclusion of HIV risk perception in the PrEP care cascade as a target mechanism for promoting PrEP uptake underscores the importance of risk perception in influencing PrEP uptake. This calls for deliberate efforts to understand how women who would benefit from interventions such as PrEP perceive their individual risk for HIV infection. Women who perceive themselves at high risk for HIV infection are most likely be interested to consider PrEP (15).

Promoting PrEP uptake among pregnant and breastfeeding women would involve targeting a wide range of factors, including the low knowledge about PrEP, anticipated lack of support from male partners and health system related factors such as negative health care provider attitude (16). We determined HIV risk perception and profiled factors likely to influence one's risk perception during pregnancy and breastfeeding, as critical early steps towards improving PrEP uptake in antenatal and postnatal settings in Zambia.



Methodology

A cross-sectional study was conducted among pregnant and breastfeeding women without HIV, aged 18 years or older, and seeking care at Chipata Level 1 District Hospital (Lusaka, Zambia). HIV status was determined by checking the women's medical records, including their ANC record cards. Participants were purposively selected among those that were seeking antenatal or postnatal services at the maternal and child health clinic within the hospital. The study site has a catchment population of over 100,000 and averages 400–450 new antenatal patients attending ANC clinic each month with an additional 900–1,000 return ANC visits. The HIV prevalence among pregnant women attending this health facility is approximately 16%, slightly higher than the current national prevalence of HIV among women according to the Zambia Population-based HIV Impact Assessment (14%) (2).

The parent study collected data to explore salient beliefs, preferences and intention to use PrEP among pregnant and breastfeeding women in Zambia in order to inform PrEP scale up in antenatal and postnatal settings (12, 16, 17). In this secondary analysis, our outcome variable was HIV risk perception, which was assessed by the following question: “How do you perceive your risk of HIV infection, at present?” Participants were prompted to select one of four options: no risk, low risk, moderate risk, and high risk. During analyses, the outcome variable was dichotomized into lower risk perception (no risk and low risk) vs. higher risk perception (moderate and high risk). Independent variables included socio-demographic characteristics such as maternal status (pregnant vs. breastfeeding), age, marital status, and educational attainment. They also included sexual behavioural characteristics such as condom use, number of sexual partners, and knowledge of partner HIV status. Before commencing data collection, members of our study team read the information sheet together with the participants. Participants were invited to ask questions about the study. Those that agreed to participate in the study were asked to provide written consent. Data was collected using a structured paper-based questionnaire in English, Nyanja and Bemba (the two local languages commonly spoken in the study area). The questionnaire was verbally administered at the site by members of our study team. Ethical clearance was obtained from the University of Zambia Biomedical Research Ethics Committee (Lusaka, Zambia) and the Wits Human Research Ethics Committee (Johannesburg, South Africa).

All analyses were conducted using Stata v17 (StataCorp LLC, College Station, TX, USA). Descriptive statistics were used to summarize background characteristics while the Pearson's chi-square test was used to describe the distribution of women's risk perception by various background characteristics. Bivariate logistic regression analysis was used to determine the strength of association between HIV self-risk perception and the independent variables, at 10% level of significance. Variables that were statistically associated with risk perception at the 10% level were included in the final model where multivariable logistic regression analysis was used to control for confounding and obtain adjusted estimates (odds ratios and 95% CIs) for factors associated with HIV self-risk perception. Variables that met this threshold (and were thus adjusted in our multivariable model) included education, maternal status, sex under intoxication, number of lifetime sexual partners, partner HIV status. We also ran a full model that included all variables in order to assess whether there would be difference in factors likely to influence risk perception. To select the best model, the Bayesian information criteria (BIC) and Akaike's information criteria (KIA) were used. The model with the lowest value was preferred, which was the model with few variables. The Hosmer-Lemeshow test was used to evaluate the goodness of fit of the final model (p = 0.94).



Results

From September to November 2022, we surveyed 389 pregnant and breastfeeding women receiving either antenatal or postnatal care at the study facility. Results in Table 1 show that most of the participants were aged between 25 and 34 years (47%) and 18–24 years (41%). More than half of the women had attained secondary education (58%) and very few had tertiary education (3%). The majority were married and cohabiting with their partners (84%), never used a condom with their regular sexual partner (87%), and knew the HIV status of their partners (82%). About one-third of women in our study perceived higher HIV risk (33%). Among women who were married and cohabiting with their partners, 33% perceived themselves to be at high risk of HIV infection compared to 30% among those that were not married. Over half (52%) of participants with unknown partner HIV status and one-third (33%) of those who never used condoms with their regular sexual partners perceived higher HIV risk (Table 1).



TABLE 1 Sociodemographic characteristics and HIV risk perception among pregnant and breastfeeding women.



	Characteristic
	Frequency (%)N = 389





	Age



	 18–24
	161 (41)



	 25–34
	181 (47)



	 35+
	47 (12)



	Marital status



	 Not married
	44 (11)



	 Married, cohabiting
	327 (84)



	 Married, not cohabiting
	18 (5)



	Educational attainment



	 No formal education
	22 (6)



	 Primary
	130 (33)



	 Secondary
	226 (58)



	 Tertiary
	11 (3)



	Employment status



	 Not working
	269 (69)



	 Working for wages
	27 (7)



	 Self employed
	93 (24)



	Maternal status



	 Pregnant
	172 (44)



	 Breastfeeding
	217 (56)



	Lifetime sexual partners



	 1 partner
	119 (31)



	 2 to 5 partners
	235 (60)



	 More than 5 partners
	35 (9)



	Sex under intoxication



	 No
	373 (96)



	 Yes
	16 (4)



	Condom use



	 Never
	338 (87)



	 Sometimes
	36 (9)



	 Always
	15 (4)



	Partner HIV status



	 Unknown
	71 (18)



	 Known
	318 (82)



	HIV self-risk perception



	 Low
	260 (67)



	 High
	129 (33)








Factors associated with HIV risk perception

Results from the chi-square test of association as reported in Table 2 showed that HIV self-risk perception was associated with educational attainment, maternal status, having sex under intoxication, number of lifetime sexual partners, and knowledge of partner's HIV status. In simple logistic regression analysis (Table 3), higher HIV self-risk perception was associated with maternal breastfeeding status, number of life-time sexual partners, and lack of awareness of their partner's HIV status. The odds of perceiving oneself to be at higher risk for HIV infection was nearly two-fold among breastfeeding compared to pregnant women (OR = 1.97; 95% CI: 1.27–3.06). Women who reported more than 5 lifetime sexual partners had much higher odds of perceiving higher HIV risk compared to those that reported 1 lifetime sexual partner (OR = 4.80; 95% CI: 2.16–10.68). Women who knew their partners' HIV status had lower odds of perceiving themselves to be at higher risk for HIV compared to their counterparts who did not know the status of their partners (OR = 0.37; 95% CI: 0.22–0.63). Higher HIV risk perception was also associated with having sex under intoxication (OR = 2.71; 95% CI: 0.99–7.45) compared to women who did not report having sex under intoxication. There was also an association between high HIV risk perception and attaining tertiary and secondary education compared to not having any formal education (OR = 0.12; 95% CI: 0.01–1.11 and OR = 0.47; 95% CI: 0.20–1.15), respectively.



TABLE 2 Distribution of HIV risk perception by background characteristics of pregnant and breastfeeding women.



	Characteristic
	Low riskN = 260 (67%)
	High riskN = 129 (33%)
	p-value





	Age
	
	
	0.55



	 18–24
	112 (70)
	49 (30)



	 25–34
	119 (66)
	62 (34)



	 35+
	29 (62)
	18 (38)



	Marital status
	
	
	0.27



	 Not married
	31 (70)
	13 (30)



	 Married, cohabiting
	220 (67)
	107 (33)



	 Married, not cohabiting
	9 (50)
	9 (50)



	Educational attainment
	
	
	0.012



	 No formal education
	12 (54)
	10 (46)



	 Primary
	76 (58)
	54 (42)



	 Secondary
	162 (72)
	64 (28)



	 Tertiary
	10 (91)
	1 (9)



	Employment
	
	
	0.45



	 Not working
	177 (66)
	92 (34)



	 Working for wages
	21 (78)
	6 (22)



	 Self employed
	62 (67)
	31 (33)



	Maternal status
	
	
	0.002



	 Pregnant
	129 (75)
	43 (25)



	 Breastfeeding
	131 (60)
	86 (40)



	Sex under intoxication
	
	
	0.04



	 No
	253 (68)
	120 (32)



	 Yes
	7 (44)
	9 (56)



	Lifetime sexual partners
	
	
	<0.001



	 1 partner
	88 (74)
	31 (26)



	 2–5
	159 (68)
	76 (32)



	 More than 5
	13 (37)
	22 (63)



	Condom use
	
	
	0.74



	 Never
	228 (67)
	110 (33)



	 Sometimes
	22 (61)
	14 (39)



	 Always
	10 (67)
	5 (33)



	Partner HIV status
	
	
	<0.001



	 Unknown
	34 (48)
	37 (52)



	 Known
	226 (71)
	92 (29)









TABLE 3 Unadjusted and adjusted odds ratios (with 95% confidence intervals) for factors associated with higher HIV risk perception among pregnant and breastfeeding women.



	Characteristic
	UOR (95% CI)
	p-value
	AORa (95% CI)
	p-value





	Age group



	 15–24
	1.00
	
	
	



	 25–34
	1.19 (0.76–1.88)
	0.452
	
	



	 35+
	1.42 (0.72–2.79)
	0.311
	
	



	Marital status



	 Single, not married
	1.00
	
	
	



	 Married, cohabiting
	1.16 (0.58–2.31)
	0.673
	
	



	 Married, not cohabiting
	2.38 (0.77–7.37)
	0.131
	
	



	Education



	 No formal education
	1.00
	
	
	



	 Primary education
	0.85 (0.34–2.12)
	0.731
	0.89 (0.34–2.31)
	0.805



	 Secondary education
	0.47 (0.20–1.15)
	0.099
	0.60 (0.23–1.56)
	0.299



	 Tertiary
	0.12 (0.01–1.11)
	0.061
	0.16 (0.02–1.51)
	0.109



	Employment



	 Not working
	1.00
	
	
	



	 Working for wages
	0.55 (0.21–1.41)
	0.213
	
	



	 Self employed
	0.96 (0.58–1.48)
	0.879
	
	



	Maternal status



	 Pregnant
	1.00
	
	
	



	 Breastfeeding
	1.97 (1.27–3.06)
	0.003
	1.82 (1.14–2.91)
	0.012



	Sex under intoxication



	 No
	1.00
	
	
	



	 Yes
	2.71 (0.99–7.45)
	0.053
	2.61 (0.87–7.85)
	0.088



	Life partners



	 1
	1.00
	
	
	



	 2–5
	1.36 (0.83–2.22)
	0.224
	1.37 (0.82–2.29)
	0.224



	 >5
	4.80 (2.16–10.68)
	<0.001
	4.27 (1.84–9.90)
	<0.001



	Condom use



	 Never
	1.00
	
	
	



	 Sometimes
	1.32 (0.65–2.68)
	0.443
	
	



	 Always
	1.04 (0.35–3.11)
	0.949
	
	



	Partner HIV status



	 Known
	1.00
	
	
	



	 Unknown
	2.67 (1.58–4.52)
	<0.001
	2.15 (1.22–3.78)
	<0.008




	aAdjusted for education, maternal status, sex under intoxication, number of lifetime sexual partners, and partner HIV status.







In the multivariable model, we further adjusted for education, maternal status, sex under intoxication, number of lifetime sexual partners, and partner HIV status, as shown in Table 3. HIV self-risk perception was associated with being a breastfeeding mother, having more than 5 lifetime sexual partners and knowledge of partner's HIV status. In the adjusted model, breastfeeding women were almost twice as likely to perceive higher HIV risk compared to pregnant women (AOR = 1.82; 95% CI: 1.14–2.91). The adjusted odds of higher HIV risk perception were higher among women with more than 5 lifetime sexual partners compared to women with only 1 lifetime sexual partner (AOR = 4.27; 95%CI: 1.84–9.90). Women who knew the HIV status of their partners had lower odds of perceiving higher HIV risk than women who did not know their partners' HIV status (AOR = 0.43; 95%CI: 0.25–0.74).




Discussion

In our study, despite identifiable population and individual factors that may increase the chances of HIV acquisition, only one-third of pregnant and breastfeeding women perceived themselves to be at higher risk. In the adjusted logistic regression models, high HIV self-risk perception was associated with having more than 5 lifetime sexual partners, being a breastfeeding mother, and not knowing one's partner's HIV status. These findings add to the growing body of literature on identifying HIV risk perception profiles among unique vulnerable populations in sub-Saharan Africa.

Our findings are consistent with another study in Zambia, which showed that HIV perceptions of risk were generally low during pregnancy and breastfeeding. Out of 858 participants, 56% perceived themselves to be at no to low risk for HIV infection (18). Similar results have been reported in other populations. In a cohort study in Malawi, for example, most adolescent girls and young women perceived no risk of HIV infection (15). Similarly, in South Africa, the majority of women in the FEM-PrEP trial (34% in Bloemfontein and 39% in Pretoria) incorrectly perceived their risk for HIV infection to be low (19).

We found that high HIV risk perception was associated with having more than 5 lifetime sexual partners, similar to other studies (2, 18, 19). We also found that being a breastfeeding mother was associated with high HIV risk perception compared to being a pregnant woman. Available literature suggests that cultural practices regarding postpartum abstinence combined with male extramarital sexual relationships in some African settings could contribute to women's perceived HIV risk during the postpartum period. In a qualitative study conducted in South Africa among pregnant and postpartum women without HIV, women believed that it was important to abstain from sex after birth as sex may affect the baby's health and beauty or attractiveness, with others reporting that women needed to abstain for 12 months post birth (9). In a study in Eswatini, participants were told by elderly women that early resumption of sexual intercourse after delivery would make their spouses sick, and that the sickness could even lead to death (20). However, postpartum abstinence could possibly lead to extramarital relationships. This was echoed by women in Eswatini who felt that while they were observing post-partum abstinence, their partners got to sleep with other sexual partners, and raised concerns that the practice increased the risk of acquiring HIV and sexually transmitted infections (20). Similar concerns were reported in focus group discussions with pregnant and breastfeeding women in Malawi, South Africa, Uganda and Zimbabwe (21).

Although we did not ask women to disclose the HIV status of their partners, we found that knowing a partner's HIV status was associated with reduced odds of high HIV risk perception among pregnant and breastfeeding women. Similar findings were reported in South Africa and Kenya, where women who did not know the HIV status of their partners had high HIV risk perception (19). Pintye and others also identified having a male partner with unknown HIV status as an important predictor that they included in the HIV risk assessment tool for identifying pregnant women who could benefit from PrEP (22). The relatively low proportion of women with unknown partner HIV status who perceived higher HIV risk, in this study, could also be a reflection of poor knowledge on factors that put women at risk for HIV infection, which translates to inaccurate assessment of one's risk. This may highlight the need for further HIV risk education for women in antenatal and postnatal care settings.

Higher proportions of women in our study who had attained secondary and those with tertiary education perceived low risk for HIV infection, a finding of potential concern. Population-based surveys suggest that women who had attained tertiary education had the highest prevalence of HIV (16.3%), compared to those categories reporting no education (12.5%) or primary education only (14.5%) (2). The discrepancy between risk perception by educational status, compared to population-based HIV prevalence surveys, further suggests potential inaccuracies in risk assessment. This could signal a need for interventions aimed at enhancing more educated women's ability to correctly assess their risk for HIV infection and more directed campaigns to raise awareness regarding HIV prevention products, such as PrEP.

In our study population, the lower-than-expected perception of higher HIV risk is a source of concern. The sample was drawn from a population with a high HIV prevalence, and in a country with a generalized HIV epidemic where HIV prevalence is markedly higher among women (2). The low risk perception and therefore misalignment between perceived and actual risk could be the result of limited knowledge about HIV risk factors, possibly making women think that they are at low risk when in fact not. In a study that was conducted across 33 countries in sub-Saharan Africa, only about 35% had comprehensive knowledge about HIV (23). In Bondo and Pretoria, 52% of FEM-PrEP participants who seroconverted reported that they had no chance of acquiring HIV in the next four weeks (24). There is need for health care providers in the maternal and child health clinics to incorporate messages on risk factors for HIV infection as one of the ways through which pregnant and breastfeeding women's ability to accurately assess their risk for HIV infection could be enhanced.

These patterns of low HIV risk perception have implications for uptake of PrEP (15). In line with the HIV PrEP care continuum, risk awareness is an essential step leading to uptake of PrEP as well as adherence and retention in PrEP care (14). Pregnant and breastfeeding women who perceive themselves to be at risk for HIV infection may be more motivated to take PrEP. In Malawi, adolescent girls and young women who perceived themselves to be at high risk of HIV infection were twice as likely to be very interested in PrEP compared to their counterparts with low risk perception (15). In a PrEP demonstration trial in South Africa and Kenya, low risk perception was cited as a reason for non-adherence to PrEP (25). Given the established association of perceived HIV risk and PrEP interest, and in some instances actual uptake and adherence (19), it can be argued that enhancing pregnant and breastfeeding women's ability to correctly assess their own risk for HIV infection would be an important step towards improving demand for PrEP in the target population.

Although our study has many strengths, we recognize important limitations as well. First, we conducted this study at a single health facility and therefore results cannot be generalized to all pregnant and breastfeeding women in Zambia. Second, we did not use any validated tool for the assessment of HIV risk. Rather, HIV risk perception was measured using only one question, which may have been understood or interpreted differently by study participants. Third, HIV risk perception does not always align with risk behaviours or epidemiologic risk, as shown by some studies (15, 18). Finally, we were unable to investigate how HIV risk perception would influence actual PrEP uptake in the study population as PrEP had not yet been approved for pregnant and breastfeeding women in Zambia at the time the study protocol was approved and implemented.



Conclusion

In this study, we found that the majority of pregnant and breastfeeding women had low HIV risk perception, and that risk perception was associated with having more lifetime sexual partners, a partner of unknown HIV status and being a breastfeeding woman. The low risk perception observed in our study has important implications for PrEP use in antenatal and postnatal settings, as it may likely lead to low uptake of PrEP among those at high HIV risk, and poor adherence and retention in care for pregnant and breastfeeding women who choose to use PrEP. Incorporating HIV risk education as a fundamental component of ANC, just like birth preparedness and complications readiness, may improve women's knowledge of HIV risk factors and therefore enhance their ability to correctly assess their own risk of HIV infection. There is need for further research to determine the role of risk perception in influencing actual PrEP use among pregnant and breastfeeding women in Zambia.
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