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Abstract 

Background  The syndemic effects of poverty, food insecurity and living with HIV are recognized as global health pri-
orities, including through the United Nations Sustainability Goals 1, 2 and 3. Today, women and girls account for 63% 
of all new HIV infections in eastern and southern Africa, including Kenya. Pregnant and postpartum women living 
with HIV in this setting face unique challenges including increased financial insecurity as women leave the work force 
to care for their newborn infants. This contributes to poverty, food scarcity and stress.

Methods  To address financial insecurity, improve infant feeding and reduce stress among mothers living with HIV 
in this setting, we developed a multilevel intervention, Supporting Healthy Mothers, consisting of 10 monthly uncon-
ditional cash transfers (10,000 KES, ~$75 USD/month) and personalized infant feeding support from pregnancy to 7 
months postpartum. We conducted a non-randomized feasibility trial of this intervention among women engaged 
in HIV care in Kisumu, Kenya. From February 23, 2022 to March 23, 2022, we enrolled a total of 40 women who were 
20–35 weeks pregnant—20 women to the intervention group at a public clinic, and 20 women to the control group 
at a similar clinic. Our aim was to assess feasibility, acceptability, and the potential impact of the intervention on food 
security, infant feeding and maternal mental health.

Results  Analyzing data from all 40 participants, we found a significant reduction in food insecurity scores from base-
line for the intervention group when compared to the control group at 6 weeks and 6 months postpartum (p = 0.0008 
and p < 0.0001, respectively). Qualitative exit interviews with intervention group participants confirmed women felt 
more financially secure and had newly acquired practical knowledge and skills related to infant feeding. Women 
found the two intervention components highly acceptable and described an overall positive impact on wellbeing.

Conclusions  The Supporting Healthy Mothers intervention has potential to positively impact women across the per-
inatal period and beyond by increasing financial security and supporting women to overcome infant feeding chal-
lenges and should be assessed in larger trials.

Trial registration  Supporting Healthy Mothers was registered with ClinicalTrials.gov Protocol Registration and Results 
System, initially published on February 1, 2022. ClinicalTrials.gov ID: NCT05219552 Protocol ID: K23MH116807.
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Background
The United Nations Sustainable Development Goals 1, 2 
and 3 prioritize ending poverty and hunger and promot-
ing good health and wellbeing for all [1]. Despite great 
progress, achieving these goals remains an urgent matter 
for sub-Saharan Africa given a disproportionate number 
of people suffer from extreme poverty and severe food 
insecurity in this region, which simultaneously bears an 
unequal share of the global HIV disease burden [2, 3]. 
Women and girls now account for 63% of all new HIV 
infections in sub-Saharan Africa [4]. In addition, lower 
education levels and less access to paid work and prop-
erty ownership make women more likely to experience 
poverty [2]. The combined challenges of poverty, food 
insecurity and living with HIV are especially difficult 
for pregnant and postpartum (perinatal) women, many 
of whom are newly infected during pregnancy or while 
breastfeeding [4].

During the perinatal period, women have increased 
dietary needs and are generally less able to perform paid 
work as they face physical limitations and must dedicate 
time to caring for their infant [5, 6]. Perinatal women liv-
ing with HIV (WLWH) also worry about the possibility 
of transmitting HIV to their baby which can occur dur-
ing pregnancy, childbirth or during breastfeeding [7]. 
Optimal nutrition, including breastfeeding, is of critical 
importance to the health of HIV exposed infants, and as 
such, it is a chief concern for mothers in this setting [8, 
9]. Current evidence-based guidelines universally recom-
mend exclusive breastfeeding for the first 6 months of 
life followed by continued breastfeeding along with safe 
and adequate complementary feeding until 24 months 
or beyond [7, 10]. Yet, in sub-Saharan Africa, including 
Kenya, adherence to these guidelines is threatened by 
many factors such as contradictory cultural norms, wor-
ries about transmitting HIV through breastmilk and lim-
ited access to food and water [11–16].

In Kisumu County, Kenya, the prevalence of HIV 
among women (15–49 years old) is approximately 17.4% 
(compared to 5.2% among women nationally), and the 
rate of mother to child transmission of HIV is 8.7% with 
87% of perinatal WLWH engaged in care at prevention 
of mother to child transmission of HIV (PMTCT) clinics 
[17]. Longitudinal exploratory research, among WLWH 
engaged in HIV care in Kisumu, has revealed that finan-
cial and food insecurity negatively impact women’s men-
tal health and wellbeing and act as central barriers to 
optimal infant feeding for HIV exposed infants across 
time [18].

To address financial and food insecurity and sub-opti-
mal infant feeding for HIV exposed infants while sup-
porting the health and well-being of WLWH, we applied 
Transitions Theory [19] to develop a multilevel interven-
tion incorporating unconditional cash transfers and per-
sonalized infant feeding support—Supporting Healthy 
Mothers. We conducted a feasibility trial of Supporting 
Healthy Mothers to assess the feasibility of implement-
ing the intervention, the acceptability of the interven-
tion’s components and trends in our primary outcomes, 
including food insecurity, mental health and breastfeed-
ing behaviors.

Methods
Design and setting
We applied mixed-methods in this non-randomized feasi-
bility trial, which took place at two PMTCT clinics within 
public hospitals in Kisumu. The clinics were similar in terms 
of size, services offered and socioeconomic status of the 
population served. Twenty participants from one clinic were 
enrolled into the intervention group and 20 to the control 
group at a second clinic (N = 40). Separate clinics were used 
for each group to ensure there was no social interaction 
between control and intervention group participants.

Sample size
Sample size was determined based on standardized feasi-
bility procedures [20, 21].

Participants
Recruitment was carried out between February 23, 2022 
and March 23, 2022. Women greater than 18-years-old, 
20–35 weeks pregnant (based on last menstrual period), 
living with HIV and currently prescribed antiretroviral 
therapy (ART) were included. Women were excluded if 
they were having a high-risk pregnancy for reasons other 
than HIV status (e.g., pregnancy complications, preec-
lampsia, gestational diabetes, preterm labor), already 
participating in another ART adherence-related study, 
unable to understand the consent process, or planning to 
relocate out of the greater Kisumu area within 12 months.

Clinic staff conducted an initial screening of all preg-
nant WLWH being seen at the clinic. Interested women 
were then referred to our on-site research coordinators 
who met individually in a private room with women to 
verify their eligibility and interest to participate in the 
trial; women who remained willing and able to partici-
pate provided written informed consent.
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Supporting Healthy Mothers intervention
The Supporting Healthy Mothers intervention con-
sisted of two components: 1) unconditional cash trans-
fers, and 2) personalized infant feeding support. To 
develop the intervention we utilized previous research 
and applied Transitions Theory as a theoretical frame-
work [19, 22]. The unconditional cash transfer was 
delivered to women via M-PESA, a mobile phone-
based money transfer system that links money to a tel-
ephone number. Each intervention group participant 
received 10 monthly payments of 10,000 Kenyan Shil-
lings (KES; approx. $75USD) beginning 1 month after 
enrollment until around 7 months postpartum. The 
number of monthly payments and targeted period of 
time were based on previous research which identi-
fied late pregnancy and early postpartum as the time 
of greatest financial insecurity for perinatal WLWH 
[23]. The amount to be given, frequency, and the form 
of payment were based the estimated range of income  
from informal employment in Kisumu, previously 
collected data about women’s estimated expenses, 
and previous studies involving cash transfers in this 
setting [24–26].

The second intervention component consisted of 
five personalized, in-person, infant feeding support 
sessions. The sessions were delivered by a locally 
trained, experienced doula and lactation special-
ist who assessed women’s practices, addressed chal-
lenges, and provided teaching about optimal infant 
feeding and care. The first infant feeding support 
session was delivered during pregnancy shortly after 
enrollment, and follow-up sessions occurred at 2, 4, 
6 and 12 weeks postpartum. Detailed information 
about the lactation sessions is outlined in a separate 
publication [27].

Intervention group participants completed sur-
veys using REDCap at enrollment, 2 weeks, 4 weeks, 
6 weeks, 12 weeks, and 6 months postpartum. In addi-
tion, at each postpartum encounter, infant weights 
were measured [28–31]. To better understand women’s 
experiences, and gain feedback on the acceptability and 
perceived impact of the intervention, we conducted 
qualitative, semi-structured exit interviews at 7 months 
postpartum. This timing was chosen in order to capture 
women’s experiences with complementary feeding—
a component of the infant feeding support sessions 
which most women initiated after 6 months of breast-
feeding exclusively.

At each of the eight research encounters, participants 
received refreshments and were reimbursed 800KES 
($5.80 USD) for their transportation expenses (in addi-
tion to the cash transfer).

Control group
Women who participated in the control group received 
standard perinatal and PMTCT care. Upon enrollment 
and at 2 weeks, 4 weeks, 6 weeks, 12 weeks and 6 months 
postpartum, women completed electronic surveys, and at 
each postpartum encounter, infant weights were meas-
ured [28–31]. Women in the control group were pro-
vided refreshments and transportation reimbursement 
(800KES/$5.80 USD) at the six research encounters.

Outcomes
Food insecurity
The Household Food Insecurity Access Scale (HFIAS), 
which has been successfully applied in similar Eastern 
African settings [32, 33], was used to measure food 
insecurity [34]. We looked at HFIAS scores as both a 
continuous variable (range 0 to 27 with higher scores 
indicating greater food insecurity) and when scores 
were categorized as food secure, mildly food insecure, 
moderately food insecure, or severely food insecure.

Mental health
We used the Patient Health Questionnaire-9 (PHQ-9) to 
assess for symptoms of depression, including anhedonia, 
depressed mood, insomnia, fatigue, appetite disturbance, 
guilt, diminished ability to think, psychomotor disrup-
tion, and suicidal ideation. The PHQ-9 uses a 4-point 
Likert Scale with scores ranging from 0 to 27 with higher 
scores corresponding to more depressive symptoms [35]. 
Women’s perceived stress was measured using the Per-
ceived Stress scale-10 (PSS-10) consisting of 10 items 
which are responded to using a 5-point Likert scale. 
Score can range from 0 to 40 with higher scores indicating 
greater perceived stress [36, 37].

Breastfeeding behaviors
Women self-reported their breastfeeding behaviors via 
electronic surveys. We posed a variety of direct questions 
at various timepoints and allowed for explanations to be 
recorded along with the multiple choice/ select all that 
apply survey responses.

Statistical analysis
Descriptive statistics
Frequencies, or means and standard deviations (or 
medians and interquartile ranges (IQR), if skewed) 
were calculated to describe food insecurity, depressive 
symptoms and perceived stress at three timepoints.

Association of group status with outcomes
To test for an association of these scores with the inter-
vention versus control condition we utilized linear 
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mixed models (LMM) with the package lme4 v1.1.27.1 
[38] in R v4.1.0 [39] utilizing a non-parametric bootstrap 
(10,000 iterations; percentile confidence intervals) with 
the package boot v1.3.28 [40, 41] to handle slight devia-
tions from normality. Covariates included whether inter-
vention (vs. control), the time-point measured, and the 
interaction term between them (main coefficient of inter-
est, measures if intervention differs from controls, from 
baseline).

Exit interview analysis
We analyzed 20 exit interviews, using the framework 
approach beginning with open coding where we applied 
short descriptive phrases or labels to women’s experi-
ences or feedback about the intervention [42]. From the 
open coding, we then created an analytical framework—
a set of codes (based on the labels applied during open 
coding) organized into categories. We then developed 
descriptive written summaries of the coded excerpts 
including outliers (comments or experiences pertaining 
to one/few participants). Finally, we categorized these 
summaries according to the following questions: 1) How 
was the unconditional cash transfer used? 2) What hap-
pened when financial insecurity was reduced for women? 
3) What practical skills and knowledge were gained from 
the infant feeding support sessions that women could 
apply? 4) What was the perceived impact of the infant 

feeding support sessions? 5) Was the intervention accept-
able to women (Fig. 1)? 

Results
Participant characteristics
The mean age of participants was approximately 28 years 
at enrollment. Most had completed primary level edu-
cation (60%), and 55% lived in informal housing (i.e., 
not regulated by the state in terms of building codes or 
safety regulations and/or no legally identified owner 
or address). The majority of our participants were mar-
ried and living with their partners with 25 and 35% of 
participants’ partners having additional wives/partners 
in the intervention and control groups respectively (see 
Table 1).

Associations between the intervention and food security 
and depressive symptoms
Food insecurity decreased during the study period with 
median scores of 11.5 and 2.0 for the intervention group 
compared to 12.0 and 9.0 for the control group at base-
line and 6 months postpartum, respectively (see Table 2). 
There was a significantly greater reduction in food inse-
curity scores from baseline observed in the intervention 
group when compared to the control group at 6 weeks 
and 6 months postpartum (p = 0.0008 and p < 0.0001, 
respectively, Table  2). More than half of participants in 

Fig. 1  Consort pilot and feasibility flow diagram modified for Supporting Healthy Mothers
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Table 1  Baseline characteristics

Intervention Group (n = 20) Control Group (n = 20)

Mean age (years) 27.95 28.50

Level of education

  None 1 (5%) 0

  Some primary 7 (35%) 7 (35%)

  Primary graduate 2 (10%) 4 (20%)

  Some secondary 2 (10%) 5 (25%)

  Secondary graduate 5 (25%) 3 (15%)

  Some college 3 (15%) 1 (5%)

Type of Housing

  Informal housing 11 (55%) 11 (55%)

  Town apartment 3 (15%) 4 (20%)

  Rural home 2 (!0%) 3 (15%)

  Town house 0 2 (10%)

  Other (rural rented house) 4 (20%) 0

Relationship with the father of the baby

  Married 12 (60%) 15 (75%)

  Living together as married 4 (20%) 2 (10%)

  Boyfriend who lives separately 2 (10%) 2 (10%)

  Divorced 1 (5%)

  No relationship, single 2 (10%)

Currently living with father of baby?

  Yes 15 (75%) 16 (80%)

  No 5 (25%) 4 (20%)

Baby’s father has other wives or lives with other women as if married?

  Yes 5 (25%) 7 (35%)

  No 15 (75%) 10 (50%)

  Unsure 0 3 (15%)

Primary Occupation

  Trading 5 (25%) 14 (70%)

  Day labor 2 (10%) 4 (20%)

  None 13 (65%) 2 (10%)

Average household income (KES)

10,800 13,935

Average needed per month to meet basic needs (KES)

15,035 (group mean) 17,350 KES (group mean)

Average travel time from home to the clinic

39 minutes 39.75 minutes

Was this a planned or unplanned pregnancy?

  Planned 4 (20%) 12 (60%)

  Unplanned 16 (80%) 8 (40%)

First pregnancy?

  Yes 4 (20%) 3 (15%)

  No 16 (80%_ 17 (85%)

Number of years in HIV Care

   ≤ 2 years 5 (25%) 7 (35%)

   > 2 years 15 (75%) 13 (65%)
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each group were severely food insecure at baseline, but 
by 6 months postpartum, three (15%) women in the 
intervention group compared to 10 (50%) women in the 
control group were severely food insecure (see Table  2, 
see also Fig. 2 for categorized HFIAS scores across time).

Median PHQ-9 scores for the intervention group 
decreased from 8.5 at baseline to 3.0 at 6 months postpar-
tum, and in the control group median scores decreased 
from 6.5 to 5.0 between baseline and 6 months postpartum. 

The overall decrease in PHQ-9 scores for both groups was 
significant at 6 weeks and 6 months postpartum (p < 0.0001 
and p = 0.029, respectively) but there was no significant dif-
ference in decrease between groups (see Table 2, see also 
Fig. 3 for categorized PHQ-9 scores across time).

Mean PSS scores decreased (indicating decreased 
stress) across the intervention period. For the interven-
tion group, scores decrease from 17.9 at baseline to 12.6 
at 6 months postpartum and for the control group scores 

Table 2  Measured scores and linear mixed model

Measured total scores HFIAS PHQ-9 PSS-10
Value Median (IQR) [n] Median (IQR) [n] Mean (SD) [n]

Intervention Group
Baseline 11.5 (9.0, 16.2) [20] 8.5 (6.0, 9.2) [20] 17.9 (6.4) [20]

6 weeks postpartum 1.0 (0.0, 7.0) [20] 3.0 (2.0, 6.2) [20] 12.2 (6.0) [20]

6 months postpartum 2.0 (0.0, 3.5) [20] 3.0 (1.0, 5.2) [20] 12.6 (6.3) [20]

Control Group
Baseline 12.0 (7.0, 15.0) [20] 6.5 (5.0, 9.8) [20] 15.8 (8.4) [20]

6 weeks postpartum 9.5 (5.8, 12.5) [20] 3.0 (0.8, 5.0) [20] 12.2 (7.1) [20]

6 months postpartum 9.0 (6.0, 11.5) [20] 5.0 (1.0, 8.0) [20] 15.1 (6.7) [20]

Linear mixed model HFIAS PHQ-9 PSS-10
Baseline, all participants 10.74 (8.51, 12.86) [< 0.0001] 7.99 (6.21, 10.06) [< 0.0001] 15.85 (12.40, 19.70) [< 0.0001]

Intervention vs. Control 1.36 (−1.94, 4.61) [0.42] 0.06 (−2.45, 2.41) [0.94] 2.05 (−2.56, 6.54) [0.37]

All participants at 6 weeks postpartum (vs. baseline) −1.93 (−4.43, 0.39) [0.11] − 4.41 (− 6.48, − 2.56) [< 0.0001] −3.54 (− 8.41, 1.38) [0.15]

All participants at 6 months postpartum (vs. baseline) −1.50 (− 4.21, 1.20) [0.27] −3.05 (− 5.75, − 0.39) [0.029] −0.70 (− 5.36, 3.63) [0.77]

Change from baseline (Intervention vs. Control) 
at 6 weeks postpartum

−6.62 (− 10.14, − 3.17) [0.0008] 0.21 (−2.11, 2.68) [0.88] − 2.21 (− 8.24, 3.75) [0.46]

Change from baseline (Intervention vs. Control) 
at 6 months postpartum

−8.05 (− 11.51, − 4.58) [< 0.0001] − 1.40 (− 4.51, 1.84) [0.38] −4.55 (− 10.00, 1.28) [0.12]

Fig. 2  HFIAS scores by categories of food security
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decreased from 15.8 to 15.1 between baseline and 6 
months (there was no statistically significant decrease or 
difference between groups, see Table 2).

Breastfeeding behaviors
Most women in both groups planned to exclusively breast-
feed at baseline, but around a quarter of women overall 
either did not believe they would produce enough breast-
milk or were unsure. Follow-up surveys revealed that all 
women in the intervention group consistently reported 
feeding their babies “breastmilk only” while three (15%) 
women in the control group reported already giving their 
baby water at 2 weeks postpartum. In terms of perceived 
milk insufficiency, most women in both groups reported 
they were producing enough milk to satisfy their baby 
from 2 to 12 weeks postpartum. However, when asked if 
anything could help them to produce more breastmilk, 
most women in the control group answered, “yes, more 
food”, whereas nearly all women in the intervention group 
answered “no” (i.e., they were not lacking anything needed 
to support breastmilk production). At around 6 months 
postpartum, most women in the intervention group 
reported introducing complementary foods or had plans 
to begin doing so at 6 months postpartum or shortly there-
after. Meanwhile, less than half of the women in the con-
trol group reported introducing complementary feeding at 
6 months postpartum with at least three women introduc-
ing earlier than recommended and nine women planning 
to wait until their baby was 7-months-old (see Table 3).

Exit interview findings

1.	 How was the unconditional cash transfer used?

Above all and without exception, women used the 
money to purchase food and water. In addition to 
these basic needs, most women also reported buying 
clothes, baby items, or other household items such as 
mattresses for sleeping or pots for cooking. Using the 
money for rent, school fees, medical bills, or for trans-
portation to the clinic was also mentioned by most. 
More than a quarter of women used part of the funds 
to revive or start-up small businesses, and around the 
same number of women allocated money to support 
the needs of their close family members or church. 
Women also paid off debts and/or saved some of the 
money.

2.	 What happened when financial insecurity was reduced 
for women?

“It has changed my life” is how most participants 
described their experience with Supporting Healthy 
Mothers. Women explained, the money transfers had 
spared them from desperate circumstances such as 
needing to beg for money or food. Financial insecu-
rity had been a primary stressor for women—straining 
relationships and leaving at least two women feeling so 
hopeless they had thoughts of ending their life.

Fig. 3  PHQ-9 scores by categories of depressive symptom severity
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PID 18- It would have been bad [without the 
money]. I do not think this marriage would have 
survived…Because (sighs) you cannot be staying 
together, and the children are not going to school 

and you are just there and you know you also need 
food. The children also need food, they need clothes 
to put on, it would have been very tough, it would 
have been a tough life…(Sighs).

Table 3  Baseline and follow-up questions about breastfeeding behaviors
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According to participants, the funds provided instant 
relief from overwhelming worries, through increased 
food security, improved relationships and better options 
for caring for their infants and other children. Women 
explained that this relief brought them joy, happiness and 
hopefulness.

PID 20: It relieved me from the stress I had in my 
heart. I can see the progress I have made, and it has 
helped me in so many ways.

Several women, also mentioned using the funds to sup-
port their engagement in HIV care.

PID 20: Yes. I am currently experiencing a lot of 
changes even when my VL [viral load] test is done, 
the levels are going down, my weight is good.

The unconditional cash transfers also decreased women’s 
dependence on others and increased their ability to pro-
vide for their family, which together with the relief from 
stress led women to feel empowered, strong, motivated 
and courageous.

PID 04- I just felt totally empowered. It has moti-
vated me with my baby because you know when you 
lack, and you have a baby, sometimes you can be 
angry, you can react…overreact, but as of now, I was 
living a comfortable life.

Naturally, women sought ways to sustain this financial 
security/ independence. Nearly all women were planning 
to engage in income generating activities or were already 
working by the time of the exit interview including eight 
of nine women who, at baseline, reported having no 
occupation or independent source of income even prior 
to pregnancy.

PID 06- I used to work in a kiosk, I have a kiosk. I 
used to buy soap, detergent, sugar. It collapsed, and 
when I began receiving this money, I began saving bit 
by bit, I was not using it all. I would save little by lit-
tle… I began stocking…Currently I have everything, 
I am selling charcoal, kerosene and the likes. I have 
developed with the help of this money, it has helped 
me by the way, yes.

Most relationships between women and their part-
ners improved during the study period. Over half of 
the women told their partners about the money either 
because they felt disclosure was unavoidable or because 
they wanted to tell. In contrast, many did not disclose or 
withheld details such as the amount being received or the 
number of payments because they feared their partners 
would stop providing or try to take control of the money. 
Among women who reported a lack of support or prob-
lems with partners during the intervention, all reported 

the problems were preexisting and/or unrelated to the 
money and no women reported being worse off in their 
relationship. Regardless of whether or not women told 
their partners about the money, relationships improved 
for most in various ways. Some women reported feeling 
closer to their partners as they collaborated to decide 
about how to spend the money.

PID 15- Yes, very much. We became close, we could 
tell stories, we could do stuff together and he could 
even laugh whenever we were talking.

For others, having the money made them feel more 
respected or valued by their partners.

PID 18- He does not speak rudely to me because he 
knows I am everything. If a child was in need of any-
thing, he can send the child to ask me for it because 
he knows I have it.

Women also reported improved infant feeding experi-
ences related to the unconditional cash transfers. For 
example, several women noted that improved food secu-
rity facilitated adequate breastmilk production.

PID 11- The intervention? Giving us that money 
helped us. I would go and buy food with that money 
because I know the baby had to breastfeed. So, I had 
to eat the food so that I can have plenty of milk for 
the baby to breastfeed and get satisfied.

Other women noted the money allowed them (stress 
free) time to stay home from work, breastfeed and care 
for their baby or that it allowed them to purchase ade-
quate complementary foods.

PID 02- Since you started funding me, I have not 
been outside my door, I have not been leaving. So, 
people are like, (mentions her own name) stays at 
home, how has she been paying her rent? How does 
she feed when she is just home? You see, the stress of 
rent and how I feed is gone.

When asked how they felt about the money transfers 
ending, most women described feeling positive, prepared 
or grateful. That said, some believed a bit more time sup-
ported by the money would put them in a better position 
to sustain themselves as their baby would be older and/or 
their business more established and income more stable. 
Others wished the money transfers would be extended 
to sustain optimal infant care—continued breastfeed-
ing, optimal complementary feeding and more time with 
their baby before starting back to work.

PID 13- [explaining why the money should con-
tinue for another year] R: Okay, sometimes some-
one has not organized himself/herself, how I was 
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eating the balanced diet will reduce and the way to 
feed the baby good food as recommended can also 
reduce. Sometimes it will reduce, and she will be 
unable to access the food well, and she will not be 
able to get sufficient milk, so I do not know.

3.	 What practical skills and knowledge were gained 
from the infant feeding support sessions that women 
could apply?

The majority of women were able to accurately recall 
what they learned about breastfeeding technique, 
including many technical skills such as how to position 
their baby, how to achieve an effective latch, how and 
why to burp their baby, how to understand whether or 
not their baby was getting enough milk and the impor-
tance of feeding on demand and giving their attention 
to their baby while breastfeeding. Most women also 
recalled key knowledge including the primary factors 
that impact milk production and the concepts of fore-
milk and hindmilk. Understanding foremilk and hind-
milk provided women with a rationale for breastfeeding 
duration and frequency and for alternating between 
breasts. In addition, women explained that watery 
foremilk was evidence that their babies did not need 
water in addition to breastmilk (a commonly held belief 
among women locally) [43, 44].

PID 09- the more the baby breastfeeds, the more 
milk is produced…. It signals the brain to produce 
milk when there is none, and the more you breast-
feed, the more milk is produced. I felt that was 
true, because when I was breastfeeding her, despite 
how hungry I felt, more milk would still be pro-
duced whenever I breastfeed her.

Women also credited the lactation specialist with 
teaching them about the many benefits of breastfeeding 
and specifically exclusively breastfeeding for the first 6 
months.

PID 07 - I had thought that I would wean her at 
2 months because considering that I was going to 
leave her with someone else while I go to work. 
When I received the information, I continued 
breastfeeding her and I did not wean her until 6 
months.

Finally, nearly all women gained important (and new) 
information about complementary feeding including the 
types of food to give, how to prepare baby’s food and the 
consistency and quantity of food their baby needs at each 
stage.

PID 10 - Actually before the lessons, before lessons, 
I didn’t know how to feed the baby. After giving me 
that balanced diet, that chart, yes, I know what to 
give and what not to give.

4.	 What was the perceived impact of the infant feeding 
support sessions?

Women reported that the information and support 
given in the sessions about breastfeeding and their 
baby’s progress as well as the opportunity to talk about 
their concerns reduced their worries and made them 
feel more happy, confident, informed and capable.

PID 11- You see, I normally have stress and I do 
not talk about it but whenever I come here, I tell 
you about my issues, I pour them out to you, I 
leave you with that burden…when I leave here, I 
am okay, I do not even remember those things 
(Laughter). But when I keep them to myself, they 
eat me up, it becomes a problem, and even eating 
is a problem because the stress affects me every-
where.

A major concern the lactation specialist addressed for 
women was worry about mother to child transmission 
of HIV.

PID 13- All along I was worried that I would infect 
the baby with HIV, so the information gave me 
courage and made me know that…it removed my 
worries that I previously had. It removed the wor-
ries that I had and made me courageous, and I just 
breastfed my baby until he was 6-months-old.

The information, support, reassurance and encourage-
ment women received was also critical to helping women 
resist social/cultural pressures that impede optimal infant 
feeding and health, including “plastic teeth” removal (a 
practice that involves a traditional provider cutting an 
infant’s gums or actually extracting the infant’s primary 
tooth buds while claiming to have removed “plastic teeth” 
that are allegedly plaguing the infant) [45, 46].

PID 12- No, since you had told me about it [refer-
ring to plastic teeth removal], I am now an expert 
on them, I am an expert, I can tell someone else 
not to take the baby to the metal place [to the tra-
ditional healer who “removes plastic teeth”].

Seeing their infants’ weight at the beginning of each 
session was additional reassurance for women that 
their baby was getting enough breastmilk and many 
women noted that this increased their confidence and 
contentment with their baby’s progress.
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PID 04- According to me, it was about weight gain, 
it made me so happy. I was happy with it because 
every month I went, I could see him grow, change, 
and gain weight and I became confident, and I was 
also happy.

For some participants, knowledge gained through the 
sessions led to improved complementary feeding prac-
tices, such as not forcefully feeding the baby.

PID 18- The information I got from the lactation 
specialist helped me big time, because with the other 
children, the older ones, I would begin forcefully 
feeding them porridge once they were 6-months-old. 
The lactation specialist informed us that we should 
not forcefully feed the baby, so I do not forcefully feed 
my last baby, I did not force him.

Notably, several women were experiencing challenges 
with complementary feeding (baby not taking food or 
spitting up porridge) at the time of the exit interview and 
wished for continued support.

5.	 Was the intervention acceptable to women?

All women reported that the intervention was good 
just the way it was delivered, reporting that it helped, 
it changed their life, that there was nothing negative 
and/or that they felt supported. All women thought the 
intervention should continue helping women and/ or be 
expanded to reach other women (who are suffering).

With regards to the infant feeding support sessions: 
Most women were happy with the length and timing of 
the sessions, though a few would have liked to meet with 
the lactation specialist immediately after birth and some 
women wished for the sessions to continue until they 
were done breastfeeding or until they had overcome the 
challenges of complementary feeding. Women liked that 
the sessions were private/ personalized, that the lactation 
specialist and research coordinator held their baby, that 
refreshments were given, that they were free to call with 
concerns and that much more than the standard infor-
mation and support were provided (i.e., much more in 
comparison to the PMTCT clinic).

With regards to the money transfers: More than half 
said, the money was a major help but that they needed 
more to meet all the basic needs of their house, with 
most saying 15–20,000KES ($110-145USD) would have 
been enough. Just less than half said the money was suf-
ficient or more than sufficient for all basic needs. Most 
were happy with payments being delivered monthly and 
some specifically noted they appreciated that the money 
was given: without conditions, on time, at the beginning 

of the month and/or via M-PESA. M-PESA proved par-
ticularly effective and secure. Even in the two cases 
when women lost access to their phones, they were able 
to recover their funds, since the money is delivered to a 
specific registered phone number, and not connected to 
a physical phone or sim card. In terms of being socially 
acceptable, most women did not tell anyone except for 
their partner about the money, and no one disclosed to 
more than one or two close friends/ relatives. Women 
did not discuss the money with others for a variety of 
reasons. Some felt being associated with such an inter-
vention would reveal their HIV status, others thought 
people might think the money came from “evil” and some 
preferred not to tell simply because they believed others 
would ask them to share the money. Several family mem-
bers who heard about the unconditional cash transfers 
were indeed suspicious about the source of the funds 
but eventually accepted or came to understand that the 
money came from a benign source. Overall, disclosing or 
not disclosing information about the money received was 
not problematic for women. In fact, we screened women 
at every visit, asking “Was there any negative thing you 
experienced as a result of receiving this money?” and all 
women at every visit responded, “no”.

Discussion
Our objective was to assess the feasibility, acceptability 
and potential impact of a multilevel intervention aimed 
at addressing financial insecurity and suboptimal infant 
feeding through an unconditional cash transfer and per-
sonalized, professional infant feeding support. Women 
found the two intervention components highly accept-
able and described an overall positive impact on well-
being. The intervention was feasible to implement with 
100 % retention and did not require any adjustments or 
changes to the protocol. Our findings show a statisti-
cally significant reduction in food insecurity scores for 
the intervention group as compared to baseline and the 
control group. During exit interviews, women confirmed 
they felt more financially secure and confident to exclu-
sively breastfeed because of their newly acquired prac-
tical knowledge and skills related to infant feeding. To 
our knowledge, this is the first multi-level intervention 
to address financial insecurity and suboptimal infant 
feeding.

Dramatic improvements in HFIAS (food insecurity) 
scores were directly aligned with exit interview findings 
that described profound relief from food and financial 
stress. Prior interventions using cash transfers among 
perinatal WLWH have been conditional, using smaller 
payments and mainly centered on impacting engagement 
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in perinatal and HIV related care. In these cases, cash 
transfers have positively impacted appointment attend-
ance among perinatal women in sub-Saharan Africa 
[47, 48]. This intervention differs from previous cash 
transfer interventions in that we provided a larger and 
unconditional cash transfer meant to cover basic needs 
(10,000 KES/ $75USD per month compared to 550–685 
KES/$4–6 USD per visit). We found that addressing this 
major upstream barrier (financial insecurity) without 
conditions positively impacted food security and mater-
nal and infant wellbeing downstream.

Women also reported positive changes within their 
relationships. This was in stark contrast to previous 
research in this setting that indicated that many relation-
ships were strained or broken down during the perinatal 
period when women leaned heavily on their support sys-
tems to make ends meet [18].

The wealth of knowledge and skills women gained 
throughout the five infant feeding support sessions is of 
particular significance given even one gap in knowledge or 
technique can derail a woman’s breastfeeding experience. 
Many barriers have been identified that prevent women 
from maintaining breastfeeding practice in this setting 
such as perceived milk insufficiency [44, 49], positioning 
and latch [50], cultural norms or social pressures [44, 51, 
52] and returning to the workforce [23, 52, 53]. In their 
scoping review of 59 publications investigating women’s 
perceptions and experiences breastfeeding, Beggs et  al., 
2021 found women were motivated and assumed it would 
be easy to breastfeed and yet most experienced challenges 
they were unprepared to overcome [54]. In Kenya, Andare 
et  al. [53], found similar results among WLWH showing 
strong knowledge and acceptance to exclusively breast-
feed, but still incomplete success in practice. Setting up 
women for success by acknowledging breastfeeding chal-
lenges while having supportive programs in place to over-
come them is clearly warranted. In this way, women in the 
intervention group gained skills to overcome challenges, 
felt more confident and able to resist social pressures to 
introduce foods and fluids before 6 months, and expressed 
satisfaction with their breastfeeding experience.

Women credited both the unconditional cash trans-
fer and the infant feeding support sessions with mak-
ing them happy and hopeful, with the majority noting 
marked relief from stress and worry about both finances 
and their infant’s nutrition and health. These exit inter-
view findings and the positive trend we observed in 
PHQ-9 and PSS-10 scores are consistent with findings 
from several previous studies in this setting which found 
improvements in psychological wellbeing among cash 
transfer recipients [25, 55, 56]. Our findings also align 
with several studies that point to a positive correlation 
between mental health and breastfeeding [57–59].

Public health implications
In effect, Supporting Healthy Mothers provided women 
with financial security similar to paid maternity leave. 
In low- and middle-income countries, longer durations 
of paid maternity leave have been associated with lower 
infant mortality [60], and in Kenya, 3 months of paid 
maternity leave is mandated by law [61]. Unfortunately, 
women working in the informal sector (this applies to 
many women and the vast majority of the participants 
in our study) are not eligible for this benefit. Supporting 
Healthy Mothers shows the potential benefits of financial 
support across the perinatal period, calling for further 
research to evaluate the costs associated with providing a 
financial safety net compared to the short- and long-term 
benefits to health and wellbeing.

Our findings also point to the need for improved infant 
feeding counseling and support. Currently, in this setting, 
inadequate and inaccurate counseling is a documented 
barrier to optimal infant feeding [52], and standard care 
generally offers no assessment of practices or practical 
solutions for overcoming challenges/barriers [62, 63]. 
Meanwhile, lactation specialists (also referred to as lac-
tation consultants) are underutilized despite providing 
low-cost, low-risk, non-invasive, evidence-based, high-
impact interventions [64–67]. A lactation specialist’s 
support with position and latch during the early postpar-
tum period may facilitate the development of an effective 
breastfeeding practice during a time that is critical to the 
establishment of the maternal milk supply [68]. Trusted 
relationships between mothers and lactation special-
ists, such as were developed during Supporting Healthy 
Mothers, may also help mothers to prioritize sound, 
evidence-base advice over deeply ingrained, long stand-
ing cultural practices which are often less safe (e.g., “plas-
tic teeth” removal or force feeding) [63]. Recent efforts 
to improve infant feeding support, such as the Baby 
Friendly Community Initiative launched by the Kenyan 
Ministry of Health in 2016, have also shown great poten-
tial [69, 70]. However, there is little evidence of the pro-
gram’s sustainment in this setting since funding for the 
program’s development and roll-out ended (December 
2017) [50]. In sum, the potential impact of high-quality 
infant feeding support underscores the need to bolster 
healthcare teams including through lactation specialists 
and community counterparts, who are vital to sustaining 
and expanding such important initiatives.

Limitations
Given our multi-component intervention and study 
design, we are unable to assess the lactation support ses-
sions and unconditional cash transfer separately. The 
two components may contribute uniquely to perinatal 
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women’s experiences and future research may be needed 
to understand the extent to which desired outcomes are 
impacted by each component. We also acknowledge the 
possibility that the control group received some ben-
efits beyond standard of care that could have positively 
impacted their perinatal experiences such as reimburse-
ment for travel expenses, positive interactions with our 
research coordinators on site, and seeing their infants’ 
weight at each research encounter.

Our study was limited to pregnant and postpartum 
women living with HIV on ART in Kisumu County, 
Kenya, and therefore findings may not be generalizable 
to other populations. That said, the potential benefits of 
both intervention components would likely hold true for 
other perinatal women in low-resource settings. Future 
trials, should consider offering additional infant feeding 
support sessions for up to 6 months and beyond to sup-
port women during the transition from exclusive breast-
feeding to complementary feeding. Extended financial 
support and information about budgeting or small busi-
ness management might also ensure more women sus-
tain an income post intervention.

Despite these limitations, we believe our mixed-meth-
ods findings indicate that the Supporting Healthy Moth-
ers intervention has great potential for impact and is 
highly acceptable to the target population.

Conclusions
The Supporting Healthy Mothers intervention consisting 
of unconditional cash transfers and personalized profes-
sional infant feeding support was feasible and acceptable. 
We observed improvements in women’s food insecurity 
scores, and women reported the intervention positively 
affected their mental health and infant feeding experi-
ences. The Supporting Healthy Mothers pilot interven-
tion has potential to positively impact women during a 
vulnerable transition and beyond by increasing financial 
security, knowledge and skills, and should be assessed in 
larger trials.
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