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Abstract 

Background Cash‑based assistance in humanitarian contexts has grown substantially in recent years, yet little 
is empirically known about differential impacts of cash for diverse beneficiaries, which could better inform assistance 
targeting. In the context of increasing food insecurity and extreme levels of famine in South Sudan despite significant 
scale‑up of humanitarian assistance, this analysis examined food security and household economy outcomes to bet‑
ter understand the impact of cash assistance and characteristics associated with worsened household food security 
and coping strategies.

Methods In 2019–2021, a prospective cohort study was conducted leveraging a program providing cash for work 
in community gardens. 1213 households receiving cash prior to the start of the study (Cohort A/B), 582 non‑interven‑
tion households (Control), and 300 households that received cash after the start of the study (Cohort C) completed 2 
interviews spaced one year apart to measure household food insecurity and coping mechanism adoption.

Results There were no significant differences in change over time in household hunger score (p = 0.074), livelihoods 
coping strategy index score (p = 0.104), or meal frequency (p = 0.113) between program participants and the compari‑
son group. The comparison group had a significantly larger increase in dietary diversity over time (0.6 vs. 0.2 in Cohort 
A/B, p = 0.005); however, at endline there were no significant differences in dietary diversity between program partici‑
pants and the non‑intervention group (4.3 in both groups). There were few factors associated with increased likeli‑
hood of worsened food security and coping outcomes, the most noticeable being recent investment livestock, which 
was associated with 1.5 times greater odds of worsened hunger and 1.63 times greater odds of worsened coping 
strategy adoption.

Conclusion Cash transfers did not appear to have lasting benefits on food security and livelihoods coping strategy 
use. Larger transfer sizes may need to be considered in future programming to achieve more substantial improve‑
ments in household food security; however, maintaining rather than improving household food security may be 
sufficient in worsening food crises contexts.

Keywords South Sudan, Humanitarian emergency, Humanitarian assistance, Cash transfer, Food insecurity, Food 
crisis

Background
Cash-based assistance in humanitarian contexts has 
grown substantially in recent years. In 2021, cash and 
voucher assistance (CVA) accounted for 21% of all inter-
national humanitarian assistance with approximately 
US$5.3 billion in CVA provided, representing an increase 
of 3.9% from 2020 and 141% from 2016 [1]. In the third 
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quarter of 2019 (when this study was initiated), a total 
of US$4 million in CVA was provided to 137,000 house-
holds, including more than 800,000 people, in South 
Sudan, of which 95% was provided through the Food 
Security and Livelihood cluster [2]. Nearly three-quar-
ters of this assistance was provided as cash and most 
was unconditional (i.e., with no qualifying restrictions). 
In 2022, CVA accounted for more than US$7 million of 
South Sudan’s humanitarian response and the use of mul-
tipurpose cash assistance, cash-for-work, and cash-for-
assets have all expanded [3]. CVA has long been seen as 
a more effective and efficient means for addressing out-
comes in multiple sectors (particularly food security), 
strengthening the dignity of crisis-affected populations, 
and supporting local economies [4–7]. Little is empiri-
cally known, however, about differential impacts of cash 
for diverse beneficiaries, including factors associated 
with worsened or improved outcomes following receipt 
of cash assistance, which could better inform targeting of 
assistance [15, 16].

Recently, South Sudan faced increasing food insecurity 
and extreme levels of famine despite significant scale-up 
of humanitarian assistance. At study initiation in 2019, 
there were an estimated 7 million people in South Sudan 
facing crisis or worse (Integrated Food Security Phase 
Classification System (IPC) Phase 3 or above). Where the 
study was conducted, Gogrial West County in Warrap 
State, the population faced emergency (IPC Phase 4) lev-
els of food insecurity and acute malnutrition in mid-2019 
[8]. In 2020, food insecurity worsened in Warrap and 
some counties worsened to Phase 5, famine/catastrophe 
[18] By 2021, South Sudan was included among the worst 
global food crises with 7.2 million people facing crises 
or above level food insecurity, including 2.4 million in 
the emergency phase (IPC 4) and 110,000 facing famine/
catastrophe (IPC 5) levels of food insecurity [9]. Driven 
by the protracted conflict, economic crisis, high food 
prices, impacts of COVID-19, and unprecedented flood-
ing, food insecurity levels in 2021 were the highest ever 
recorded in South Sudan [19]. Warrap was among the 
most food insecure states in South Sudan, and disruption 
of agricultural activity and hindered market access and 
functioning due to continued sub-national conflict and 
flooding continue to drive Warrap’s high levels of food 
insecurity [10, 11]

To address these gaps in light of the worsening food 
crisis and, given hypotheses regarding improved house-
hold economy and the associated increase in food secu-
rity and improved coping strategies, [13] we examined 
food security and household economy outcomes within 
a larger study that evaluated the effect of cash assis-
tance on intimate partner violence (IPV) in South Sudan 
to better understand the impact of cash assistance and 

characteristics associated with worsened household food 
security and coping strategies.

Methods
The present analysis was nested within a prospective 
cohort study conducted from October 2019 through 
August 2021 in Gogrial West County where World Vision 
implemented BRACEII, a multi-year program that aimed 
to strengthen food and nutrition security and resilience 
among food insecure households. BRACEII provided 
cash transfers conditional upon households’ participa-
tion in schemes to strengthen their own crop production 
and build community assets such as feeder roads, clin-
ics, schools, market stalls, and ponds. The population 
of Gogrial West is predominantly rural Dinka agro-pas-
toralists and includes some internally displaced persons 
(IDPs) from the contested area of Abyei. The study design 
leveraged the existing BRACEII program in a real-world 
humanitarian setting, strengthening external validity 
and research impact. No other significant food security 
interventions were covering the population at the time of 
study implementation. Annual household enrolment of 
BRACEII in communities and non-BRACEII neighboring 
households formed the study’s cohorts with outcomes 
of interest observed at 2 time points. The BRACEII pro-
gram enrolled approximately 3000 households in 2018 
(Cohort A) and 1500 households in 2019 (Cohort B), 
each of which received cash transfers valued at US$40 
to $49 per month during the subsequent 2 lean seasons 
(for 6 months in the first and 3 months in the second). A 
timeline of the studied intervention and quantitative data 
collection is provided in Fig. 1. The initial study sample 
drew from Cohorts A and B, stratified proportionally to 
each; with the extension of the BRACEII program to an 
additional 2000 households in 2020 (Cohort C), the study 
was extended to include this new group.

Sampling
Sample size calculations were based on the primary out-
come of the study, change in IPV prevalence in the pre-
ceding year, using difference-in-difference analysis and 
are detailed in Additional file 1 and also in the paper that 
presents the study’s IPV findings [12]. Cohort C was not 
considered in sample size calculations because it was not 
part of the initial study design and data were collected 
at a later time when the food insecurity context had 
changed. Sample sizes for each study group are presented 
in Table 1. Cohort A & B samples were analyzed together; 
1562 households were recruited for the study and 1213 
(77.7%) households were included in the final analysis. 
Additionally, 769 control households were recruited, of 
which 582 (75.7%) were included in the final analysis. The 
primary outcome for the food insecurity analysis was the 
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proportion of households facing moderate or severe hun-
ger based on the Household Hunger Scale [13]. Using a 
baseline proportion of 70% (observed baseline propor-
tions were 66.9% in Cohort A/B and 73.2% among con-
trols), Type I error (α) of 0.05, and a Type II error (β) of 
0.20, the analyzed sample was sufficient to detect endline 
differences ≥ 6.3% between BRACEII beneficiaries and 
the non-intervention control group [14, 15].

All study participants were required to be female, age 
15–65  years, married or in a relationship with a part-
ner, and willing to be interviewed for the duration of the 
research study. For the intervention group, a systematic 
list-based sample was used to randomly select house-
holds from among planned BRACEII beneficiaries in 
each cohort. Sample allocation was done proportion-
ally to the number of BRACEII households at accessible 
project sites (flooding precluded access to some areas). 
A neighborhood sampling approach was used to identify 
control households, which were matched to Cohort B 
households [because Cohort B households received cash 
transfers during the study period whereas Cohort A did 
not]. In this approach, the nearest household to Cohort 

B study participants was recruited and screened; if the 
household was not eligible, the next nearest household 
was approached until one meeting eligibility criteria that 
consented to participate was identified.

Data collection and outcome measures
Due to high illiteracy levels, verbal informed consent was 
obtained from all women for their participation in the 
study prior to enrolment and initiation of the first inter-
view. An abbreviated oral consent was used for subse-
quent data collection to affirm agreement for continued 
participation. All interviews took place in the respond-
ent’s home or in a mutually agreeable, private location in 
the community except for Cohort C baseline interviews, 
which were performed at or near the location where 
participants were registered for the BRACEII program. 
Participants were asked to complete 2 in-person ques-
tionnaire-based interviews spaced approximately 1 year 
apart. Interviews were conducted in Dinka by trained 
female interviewers and responses recorded on a tab-
let. Interviews collected background information on the 
respondent and their household including household 
economy and receipt of humanitarian assistance, food 
insecurity, and coping mechanism adoption, as well as 
decision-making behaviors and gender-based violence. 
The baseline and endline questionnaires are provided in 
Additional file 2.

In this manuscript, several secondary outcomes of 
interest related to household food security are presented, 
notably household hunger and coping strategy adoption. 
Change in household hunger was analyzed using the 
Household Hunger Scale (HHS), both as a continuous 
outcome and categorical (little to no, moderate, or severe 

120202029102
  Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 
Seasonal Calendar 
Agriculture Plan�ng Growing Land Prep Plan�ng Growing Land Prep Plan�ng Growing 
Hunger Seasonality Lean season Harvest season Lean season Harvest season Lean season 

Rainfall   Floods & Rainy 
Season 

Floods & Rainy 
Season 

Floods & 
Rain 

BRACEII Cash 
Transfers 
Cohort A1 3 months CFW2

Cohort B   6 months CFW2 3 months CFW3

Cohort C 6 months CFW3 3 months CFW4

Quan�ta�ve Data 
Collec�on 
Quan�ta�ve Data 
Collec�on Periods

A, B, 
Controls C Only     A, B, Controls      C Only 

Cohort A �meline   Cohort A Baseline: 3 months a�er 2nd cash Cohort A Endline: ~15 months a�er 2nd cash 
Cohort B �meline Cohort B Baseline: End of 1st cash Cohort B Endline: 5-6 months a�er 2nd cash 
Cohort C �meline Cohort C Baseline: Before 1st cash Cohort C Endline: A�er last cash 
1 Also received 6 months of CFW from May-Oct 2018 
2 Transfer values = US$44.50 per household per month (equivalent to 17 - 31% of monthly food basket cost) 
3 Transfer values = US$49 per household per month (equivalent to 21 - 30% of monthly food basket cost); double payment (US$98) given in April and August 2020 
4 Transfer values = US$49 per household per month in May 2021 and US$45 in July and August 2021 (equivalent to 63 - 67% of monthly food basket cost). No transfers provided in June 2021. 

Fig. 1 Seasonal calendar and timelines for cash transfers and study data collection

Table 1 Enrolled and analyzed sample by group

Study group Enrolled sample Analyzed sample

Initial intervention groups 1562 1213 (77.7%)

Cohort A 830 628 (75.7%)

Cohort B 732 585 (79.9%)

Control 769 582 (75.7%)

Cohort C 338 300 (88.8%)

Total sample (all groups) 2669 2095 (78.5%)
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hunger) [23]. In addition to analyzing change in house-
hold hunger, we examined potential predictors of wors-
ened household hunger, defined as having a more severe 
category of household hunger at endline than at baseline 
(e.g., moving into moderate or severe hunger). Change 
in household food expenditures in the past month, meal 
frequency on the preceding day, and household dietary 
diversity were also analyzed. Change in coping strategy 
adoption was also evaluated using the livelihood-based 
coping strategy index to identify both the prevalence of 
households adopting any coping strategy in each sever-
ity grouping (stress, crisis, and emergency), and based 
on the most severe coping strategy category adopted by 
a household [16] Potential predictors of worsened coping 
strategy adoption (e.g., households that adopted a more 
severe level of coping strategy at endline relative to base-
line) were also examined.

Data analysis
Analyses were performed on data from all households 
that completed both baseline and endline interviews, 
which consisted of 2095 total households, including 1213 
households in Cohorts A and B that received cash trans-
fers through the BRACEII program before study enroll-
ment, 582 control households that never received cash 
through the BRACEII program during the study period, 
and 300 households in Cohort C that started receiving 
cash through BRACEII after the start of the study. Base-
line characteristics for the 21.5% of households lost to 
follow-up during the study period did not significantly 
differ from households in the final analyzed sample (i.e., 
those who completed an endline interview). Data analysis 
was performed using Stata 15 (College Station, TX).

Income and expenditure amounts were visually 
inspected for outliers using the general guidance that 
points falling 4 or more standard deviations from the 
mean should be considered as potential outliers. Outly-
ing values that appeared to be the result of misreporting 
or recording errors were corrected or removed from the 
dataset; others were checked with field teams for accu-
racy and corrected as needed. The remaining income and 
expenditure outliers were Winsorized to 4 standard devi-
ations from the mean. Differences in descriptive statistics 
between study groups (i.e., Cohort A/B, control, Cohort 
C) were examined using chi-square and t-test methods 
for binary/categorical and continuous variables, respec-
tively (Tables 2 and 3). Given known differences (includ-
ing residence location, intervention receipt timing, and 
sociodemographic characteristics) between Cohort C 
and the other study participants, p-values were calcu-
lated to assess statistically significant differences across 
all 3 groups in addition to those between only Cohort 
A/B and controls (all of which had data collected at the 

same time resided in the same communities). Given the 
lack of statistically significant differences at endline for 
food security and coping measures (Additional file  3), 
Cohorts A + B were combined into an ‘ever cash’ group 
to improve power and simplify interpretation of findings.

Regression models were used to evaluate change in 
food security and coping outcomes from baseline to end-
line, both unadjusted and controlling for differences in 
household characteristics at baseline. Linear probability 
models were used to estimate differences in binary out-
comes between study groups from baseline to endline 
with main terms for study group (i.e., Cohort A/B, con-
trol, Cohort C), time period (i.e., baseline or endline), and 
the interaction between study group and time period. All 
models utilized cluster-robust standard errors with clus-
tering defined at the individual level, allowing for correla-
tion between baseline and endline observations for each 
study participant. Logistic regression analysis including 
adjustment for study group was used to examine inde-
pendent predictors of households with worsened house-
hold hunger score category and coping strategy adoption 
at endline relative to baseline for all study participants. 
Independent variables included in adjusted regression 
models were selected based on a demonstrated relation-
ship with outcome(s) of interest in previous studies, pri-
oritizing modifiable characteristics (i.e., those that could 
be changed with future intervention such as drinking 
water source, toilet type, income sources, savings/lending 
group membership, etc.) and are described in Additional 
file 4 [17–20]. Adjusted models examining change in food 
security and coping strategy use over time included inde-
pendent variables with statistically significant differences 
across all 3 groups at baseline except for redundant, cor-
related, and/or otherwise statistically restrictive vari-
ables. Independent variables included in models seeking 
to identify potential predictors of worsened household 
hunger and coping strategy adoption were selected based 
on how adaptable they are to intervention and/or their 
previously demonstrated relationship with household 
hunger and/or coping strategy adoption.

Ethical review
The study was approved by the Institutional Review 
Board at the Johns Hopkins Bloomberg School of Pub-
lic Health and the South Sudan National Bureau of 
Statistics.

Results
Study population characteristics
A total of 2669 women were enrolled in the study, of 
which 2095 (78.5%) also completed endline interviews 
and were retained for analysis. Of the final sample, 1213 
were in Cohort A/B (57.9%), 582 in the control group 
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(27.8%), and 300 in Cohort C (14.3%). Baseline charac-
teristics for each group are presented in Table 2. Control 
group participants were younger than those in Cohort 

A/B and were more likely to have had some formal 
schooling. Compared to controls, Cohort A/B house-
holds were larger (8.0 vs. 7.7 members) and had lived in 

Table 2 Respondent and household demographic characteristics and living conditions at baseline

1 Given the large number of respondents unsure of precise age, two questions were used to capture age: exact age (in years) and categorical age based on important/
memorable events (Born before 2nd peace agreement and after military seizes power = 14–29 years old, born before military seizes power and after 2nd civil war 
begins = 30–35 years old, born before beginning of 2nd civil war and after 1st peace agreement = 36–46 years old, born before 1st peace agreement and after civil war 
begins = 47–56 years old, born before 1st civil war = 57 years or older)
2 Safe drinking water sources include borehole, protected or covered well, and other safe drinking water source (piped or public tap, protected spring)
3 Improved sanitation facilities include unshared traditional latrines (pit with slab, ventilated or VIP latrine)

Cohort A/B Control Cohort C P-value

(N = 1213) (N = 582) (N = 300) All 3 groups A + B vs Control

% (95% CI) % (95% CI) % (95% CI)

Respondent and household characteristics

Respondent  age1

 14–29 years 22.5% (20.2–24.9) 32.8% (29.0–36.6) 26.0% (21.0–31.0)  < 0.001  < 0.001

 30–35 years 30.3% (27.7–32.9) 31.3% (27.5–35.0) 29.0% (23.8–34.2)

 36–46 years 30.9% (28.3–33.5) 22.7% (19.3–26.1) 32.3% (27.0–37.7)

 47+ years 16.2% (14.2–18.3) 13.2% (10.5–16.0) 12.7% (8.9–16.5)

Highest level of education completed

 Never attended 85.9% (83.9–87.9) 80.4% (77.2–83.6) 90.3% (87.0–93.7) 0.001 0.015

 Attended but did not complete primary 9.7% (8.1–11.4) 12.2% (9.5–14.9) 9.0% (5.7–12.3)

 Primary complete 2.4% (1.5–3.3) 3.4% (2.0–4.9) 0.7% (− 0.3–1.6)

 Secondary complete 2.0% (1.2–2.8) 3.8% (2.2–5.3) 0.0% –

 Female headed household 19.5% (17.3–21.8) 22.0% (18.6–25.4) 38.0% (32.5–43.5)  < 0.001 0.226

Household size

 Median 8.0 7.0 8.0

 Mean 8.0 (7.9–8.2) 7.7 (7.5–7.9) 7.7 (7.4–7.9) 0.007 0.010

Time living in current community

 Entire life 68.6% (66.0–71.2) 62.7% (58.8–66.7) 65.7% (60.3–71.1)  < 0.001 0.002

 More than 5 years 22.8% (20.4–25.1) 24.7% (21.2–28.3) 21.3% (16.7–26.0)

 Less than 5 years 5.3% (4.0–6.5) 9.8% (7.4–12.2) 12.7% (8.9–16.5)

Displacement status

 Never displaced 81.4% (79.2–83.6) 83.8% (80.9–86.8) 54.7% (49.0–60.3)  < 0.001 0.428

 Returnee (formerly displaced) 11.0% (9.3–12.8) 8.8% (6.5–11.1) 41.7% (36.1–47.3)

 Currently displaced from elsewhere 7.5% (6.0–9.0) 7.4% (5.3–9.5) 3.7% (1.5–5.8)

Living conditions

 Safe drinking water  source2 74.8% (72.3–77.2) 73.4% (69.8–77.0) 49.3% (43.6–55.0)  < 0.001 0.523

 Improved  sanitation3 2.6% (1.7–3.5) 4.1% (2.5–5.7) 0.0% –  < 0.001 0.226

Residence type

 Tukul (s) 95.1% (93.8–96.3) 92.3% (90.1–94.4) 91.0% (87.7–94.3) 0.009 0.023

 House/house and tukul(s) 4.9% (3.7–6.1) 7.2% (5.1–9.3) 9.0% (5.7–12.3)

Crowding (people/sleeping room)

 Mean 4.5 (4.4–4.6) 4.3 (4.2–4.5) 4.5 (4.3–4.8) 0.392 0.207

 % of all HHs w/ 5 + per room 35.3% (32.6–38.0) 34.7% (30.8–38.6) 36.0% (30.5–41.5) 0.927 0.801

 Household has electricity 1.8 (1.1–2.6) 2.7% (1.4–4.1) 0.3% (− 0.3–1.0) 0.062 0.153

Receipt of humanitarian assistance (past 3 months, other than BRACEII)

 In‑kind food assistance 23.8% (21.4–26.2) 2.6% (1.3–3.9) 5.3% (2.8–7.9)  < 0.001  < 0.001

 Cash or voucher food assistance 19.0% (16.8–21.2) 1.0% (0.2–1.9) 1.3% (0.0–2.6)  < 0.001  < 0.001

 Food or cash for work 3.3% (2.3–4.3) 1.0% (0.2–1.9) 0.7% (− 0.3–1.6) 0.001 0.004
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the community longer (68.6% of Cohort A/B always lived 
in their community vs. 62.7% of controls, and 5.3% of 
Cohort A/B lived there < 5 years vs. 9.8% of controls). Liv-
ing conditions for Cohort A/B and control participants 
were largely similar, though a larger proportion of control 
participants lived in houses [and not tukuls] compared 
to Cohort A/B beneficiaries (7.2% vs. 4.9%). Reported 
receipt of in-kind food assistance in the past 3  months 
was also substantially higher in Cohort A/B than in the 
control group (23.8% vs. 2.6%) at baseline.

Cohort C participants differed from those in Cohort 
A/B and the control group in many notable ways 
(Table  2), likely a result of coming from different com-
munities and data collection being conducted at different 
time points. Women in Cohort C had differing age dis-
tribution and were less likely to have any formal school-
ing. More Cohort C households were female-headed 
and many more were returnees. Living conditions for 
Cohort C participants were worse than the other groups 
with fewer having access to safe drinking water and none 
to improved sanitation, though a few more lived in a 
house. Few Cohort C participants reported receipt of any 
humanitarian assistance prior to baseline.

Baseline household economy
Reported household (cash) income and expenditures 
at baseline are presented in Table  3. While household 
expenditures in the prior month were similar in Cohort 
A/B and control group households, the mean household 
income in the past 3 months was substantially higher in 
Cohort A/B compared to the control group (7810 SSP 
vs.6008 SSP) and Cohort A/B was more likely than the 
control group to have multiple type of income sources 
(mean 1.3 vs. 1.1). Similar proportions of Cohort A/B 
and control households were engaged small business, 
livestock production, and market sales but fewer control 
households were engaged in farming (21.5% vs. 32.0%) or 
casual labor (16.0 vs. 20.3%). More Cohort A/B house-
holds reported receiving humanitarian assistance (9.3% 
vs. 1.0%), while more control group households reported 
receiving remittances (14.9% vs.11.2%). Saving was more 
common in Cohort A/B than among controls (34.4% vs. 
21.3%); however, the mean amount saved was similar 
between the 2 groups. Cohort A/B households were more 
likely than controls to report livestock purchase in the 
past 3 months (28.8% vs. 10.3%) and to have participated 
in village savings and lending groups (13.9% vs. 6.7%).

In Cohort C, household expenditures in the preced-
ing month were similar to the other groups, and mean 
household income in the preceding was intermediate 
at 7167 SSP (vs. 7810 SSP in Cohort A/B and 6008 SSP 
among controls) (Table  3). Cohort C households aver-
aged 1.1 types of income sources, of which small business 

and livestock production were the most frequent. Sav-
ing was less common in Cohort C than in Cohort A/B, 
but similar to controls, and the amount saved was lower 
(p = 0.058). Cohort C also was less likely to have pur-
chased livestock in the past months or participate in vil-
lage savings or lending groups.

Household food security
Household food security at baseline and endline are pre-
sented in Table  4 along with change over time. Cohort 
A/B and control households had similar monthly food 
expenditures at baseline (5540 SSP and 5408 SSP; 
p = 0.736) and endline (13,602 SSP and 14,318 SSP; 
p = 0.245), representing similar increases (8062 SSP 
Cohort A/B and 8910 SSP controls; p = 0.244). Food 
expenditures as a percentage of total household expendi-
tures were also similar between Cohort A/B and the con-
trol group at baseline (32.6% and 34.8%; p = 0.149) and at 
endline (44.9% and 47.4%; p = 0.079); this represents sim-
ilar increases of 12.2% for Cohort A/B (CI 10.0–14.5%) 
and 12.6% for the control group (CI 9.1–16.2%).

Mean meal frequency on the preceding day was rela-
tively unchanged and similar from baseline to endline 
in both groups. At baseline, Cohort A/B consumed 
an average of 1.8 meals compared to 1.7 in the control 
group (p = 0.005); at endline both groups reported con-
suming an average of 1.7 meals (p = 0.647). The propor-
tion of households consuming one or fewer meals on 
the preceding day was higher for the control group at 
both baseline and endline; and both groups worsened 
by similar amounts: Cohort A/B from 26.4 to 35.1% 
(p < 0.001) and controls from 32.6 to 38.7% (p = 0.023). 
Baseline dietary diversity, defined as the number of food 
groups consumed on the preceding day, was greater 
in Cohort A/B than controls (4.1 vs. 3.7; p = 0.001), but 
both groups had a mean dietary diversity score of 4.3 at 
endline (p = 0.791). This translates to increases in mean 
food groups consumed of 0.2 (CI 0.0–0.4) in Cohort A/B 
and 0.6 (CI 0.4–0.8) in the control group, with greater 
improvement among controls (p = 0.005). The propor-
tion of households with adequate dietary diversity was 
similar in both groups at baseline (35.9% of Cohort 
A/B, 31.8% of controls; p = 0.089) and endline (42.8% of 
Cohort A/B, 44.8% of controls; p = 0.410), representing 
similar increases in In Cohort A/B (6.9%, CI 3.2–10.6%) 
and the control group (13.1%, CI 7.8–18.4%) (p = 0.060). 
In adjusted models, changes of 5.2% (CI 2.1–8.4%) in 
Cohort A/B and 10.3% (CI 5.3–15.3%) in the control 
group were observed (p = 0.078).

Average household hunger scores were higher in the 
control group than in Cohort A/B at baseline (2.4 vs. 
2.1; p = 0.007), but at endline both groups had average 
scores of 2.4 (p = 0.534). Crude changes in HHS scores 
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were similar between the 2 groups (p = 0.074) with 
Cohort A/B seeing an increase of 0.2 (CI 0.1–0.3) and 
the control group increasing 0.1 (CI −  0.1–0.2). View-
ing hunger categorically (Fig. 2), a smaller proportion of 
Cohort A/B reported little to no hunger at baseline than 
controls 33.1% vs. 26.8%), but by endline households 
in the 2 groups were similarly distributed across hun-
ger categories (p = 0.490). Both Cohort A/B (−  10.4%, 
CI −  13.8,−  7.0%) and the control group (−  4.8%, CI 
− 9.4,− 0.2%) saw decreases in the proportion of house-
holds with little to no hunger over time (p = 0.095). While 
the proportion of households with severe hunger did not 
significantly change in either group (and neither crude 
[p = 0.579] nor adjusted [p = 0.529] changes were statis-
tically significantly different between groups), moderate 
hunger significantly increased by 8.2% (CI 4.3–12.0%) 
in Cohort A/B and 1.0% (CI −  4.3–6.4%) in the control 
group.

Cohort C was notably worse off than the other groups 
on nearly all food security outcomes (Table 4). Cohort C 
households reported substantially higher food expendi-
tures at both time periods and a larger share of expen-
ditures on food at baseline. While the other groups saw 
increases in the share of expenditures on food, Cohort C 
saw a significant decrease (group comparison p < 0.001). 
Despite higher expenditures, Cohort C had significantly 
lower mean meal frequency at baseline and endline but 
was the only group to see a decrease in the proportion of 
households consuming one or fewer meals daily (group 
comparison p = 0.003). Dietary diversity was also lowest 
in Cohort C at both baseline and endline despite having 
a larger increase between time periods (group compari-
son p < 0.001). Cohort C also had the smallest proportion 
of households with adequate dietary diversity at baseline 
and endline, but again saw the largest increase both in 
crude (group comparison p = 0.001) and adjusted change 
(group comparison p = 0.002). Household hunger was 
highest in Cohort C at baseline and nominally higher at 
endline; Cohort C was the only group with a decrease in 
HHS score (group comparison p < 0.001). Cohort C had 
the largest proportion of households with severe hunger 
at baseline, but this proportion was similar to the other 
groups at endline. Cohort C was the only group to see 
fewer households with severe hunger at endline than at 
baseline (group comparison p = 0.002).

Coping strategy adoption
Livelihood-based coping strategy adoption at baseline 
and endline, as well as change over time, is presented 
in Table  4 and Fig.  3. The proportion of households 
adopting any livelihood-based coping strategy at base-
line was higher in Cohort A/B than in the control group 
(75.8% vs. 70.6%; p = 0.001) but the groups converged 

at endline (94.2% controls vs. 95.7% Cohort A/B; 
p = 0.191) with a substantial increase for both, though 
larger for controls (25.1%, CI 21.0–29.2% controls vs 
18.4%, CI 15.7–21.1% Cohort A/B; p = 0.030). When 
analyzed as a weighted continuous score (range = 0–25; 
higher indicating more severe coping strategy adop-
tion), coping strategy adoption at baseline was similar 
in Cohort A/B and the control group (mean 4.3 vs. 4.2; 
p = 0.566). At endline, coping was higher in the con-
trol group than in Cohort A/B (6.0 vs. 5.6; p = 0.043). 
Change in coping scores during the study in Cohort 
A/B (1.3, CI 0.9–1.6) and the control group (1.8, CI 
1.3–2.3) were similar (p = 0.104).

Examining adoption of coping strategies based on 
level of severity, use of any stress coping strategy was 
higher in Cohort A/B than controls at baseline (56.1% 
vs. 51.0%; p = 0.042), but similar at endline (74.4% vs. 
73.7%; p = 0.740). The proportion of households using 
stress coping strategies increased by 18.3% (CI 14.7–
21.9%) in Cohort A/B and 22.7% (CI 17.5–27.9%) in the 
control group, and these changes were similar in mag-
nitude (p = 0.256). Use of any crisis coping strategy was 
similarly common in both groups at baseline (56.1% of 
Cohort A/B, 43.8% of controls, p = 0.105) and at endline 
(75.5% of Cohort A/B, 78.2% of controls, p = 0.214); how-
ever, the increase in crisis coping strategy use was greater 
(p = 0.048) in the control group (34.4%, CI 29.0–39.7%) 
compared to Cohort A/B (27.6%; CI 23.9–31.3%). Use of 
emergency coping strategies (the most severe type) was 
also similar between groups at baseline (26.9% of Cohort 
A/B, 28.0% of controls, p = 0.614) and at endline (28.5% 
of Cohort A/B, 29.9% of controls, p = 0.548). Changes in 
emergency coping strategy adoption were small and not 
statistically significant in either group, and neither crude 
(p = 0.951) nor adjusted (p = 0.869) changes were statisti-
cally significantly different between the 2 groups.

As with food security, Cohort C was the worst off at 
baseline with the highest coping strategy index score; it 
was the only group to see a decrease in coping mecha-
nism use such that by endline mean CSI was similar 
across groups (Table  4). At baseline, Cohort C had the 
largest proportion of households reporting any cop-
ing strategy use, stress coping strategy use, crisis cop-
ing strategy use, and emergency coping mechanism use. 
Cohort C was also the only group to see a decrease in the 
proportion of households adopting stress coping strat-
egies (group comparison p < 0.001) and had a smaller 
increase in adoption of crisis coping strategies (group 
comparison p < 0.001). Cohort C was also the only group 
that saw a decrease in emergency coping mechanism 
use during the study (p < 0.001), though differences in 
adjusted change across all 3 groups were not statistically 
significant (p = 0.081).
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Worsened household hunger and coping
Overall, 29.0% of participants saw worsened household 
hunger at endline relative to baseline (Table 5). The larg-
est proportion of households with worsened hunger was 
in Cohort A/B (32.2%) compared to 27.8% in the control 
group and 18.7% in Cohort C (p < 0.001). Worsened cop-
ing strategy adoption was more common overall (43.5%), 
though a significantly larger proportion of control group 
households (48.1%) adopted severe coping strategies at 
endline compared to Cohort A/B (45.3%) and Cohort C 
(27.3%) (p < 0.001). A sizable proportion of households 
(42.9%) did not see deterioration in hunger or coping, 
and relatively few households saw worsening in both 
outcomes (15.4%) or in hunger but not coping (13.6%) 
(Fig.  4). More than one-quarter (28.1%) of households 
had more severe coping but not worsened hunger at 
endline.

There was no statistically significant association 
between worsened hunger and household size, crowding, 
time living in the current community, income generation 
activities, savings, and participation in savings or lending 
groups. Worsened household hunger was significantly 
associated with formal education, expenditure quartile, 
and having purchased livestock. Women who attended 
any formal education, even if not completed, had 26% 
lower odds of worsened hunger (OR = 0.74, CI 0.55–
0.98). Conversely, relative to those in the bottom quartile, 
women in the third quartile of household expenditures 
had increased odds of worsened hunger (OR = 1.37, CI 
1.05–1.80), as did women who reported purchasing live-
stock in the past 3 months (OR = 1.63, CI 1.27–2.09).

As with worsened hunger, crowding, time living in the 
current community, number of income source types, sav-
ings, and participation in savings or lending groups were 
not significantly associated with adoption of more severe 
coping strategies at endline relative to baseline. Unlike 
hunger, larger household size was associated with signifi-
cantly higher odds of worsened coping strategy adoption 
(OR = 1.05, CI 1.01–1.09). Higher spending, however, 
was associated with decreased odds of worsened cop-
ing with those in the second (OR = 0.68, CI 0.54–0.85), 
third (OR = 0.67, CI 0.51–0.86), and top (OR = 0.65, CI 
0.49–0.87) expenditure quartiles seeing lower odds rela-
tive to those in the bottom expenditure quartile. Several 
income generation activities were also associated with 
reduced odds of worsened coping strategy adoption 
including generating income from livestock (OR = 0.59, 
CI 0.46–0.76), casual/daily/temporary labor (OR = 0.70, 
CI 0.54–0.91), and market stall/vending/sales (OR = 0.38, 
CI 0.28–0.52). Like worsened hunger, livestock purchase 
in the past 3 months was associated with increased odds 
of worsened coping (OR = 1.63, CI 1.27–2.09).

Discussion
The originally proposed study sought to compare BRA-
CEII beneficiaries to non-intervention households in 
the same communities using data collected at the same 
time before and after the program; however, baseline 
data collection occurred after Cohort A/B had begun to 
receive cash transfers and agriculture production sup-
port. This is a likely reason for the group’s higher and 
more diverse incomes, greater savings, livestock pur-
chases, and receipt of assistance at baseline compared 
to the control group [21]. Despite these seemingly con-
siderable advantages for Cohort A/B, the differences in 
baseline food security were modest. The proportions 
of households consuming 2 + meals per day and having 
adequate dietary diversity, respectively, were only 6.2% 
and 4.1%, greater in the Cohort A/B while both groups 
had a similar proportion of households experiencing 
severe hunger. At endline, the proportion of households 
consuming 2+ meals per day declined (6.0–8.7%) and 
dietary diversity increased (5.2–10.3%) similarly in both 
groups. The proportion of households with little to no 
hunger decreased in both groups, and again, the magni-
tude of change was small (2.0–3.4% in adjusted models) 
and not statistically significantly different, suggesting 
that agriculture and community assets production and 
cash transfers did not have sustained impacts on food 
security. Sharing of food and/or cash was reported by 
approximately 20–25% of households (both giving and 
receiving), which may have reduced the magnitude of 
difference observed between the comparison groups 
and resulted in BRACEII benefits extending beyond 
targeted beneficiaries.

This finding is further supported by the 18–24% 
increase in coping mechanism use that was observed in 
both Cohort A/B and the control group; a significantly 
larger proportion of control households adopted coping 
strategies (25.1% vs. 18.4%) compared to Cohort A/B, but 
few households adopted emergency coping strategies in 
either group (< 2%). Further analysis considering wors-
ened status for hunger and adoption of coping strategies 
saw no differences between Cohort A/B and the control 
group for either outcome; however, Cohort C, which was 
enrolled later, had notably better outcomes with fewer 
households transitioning to worsened hunger and cop-
ing categories. This observation suggests that the broader 
context and trends in food availability, access, and prices 
may be more important drivers of household food secu-
rity than participation in the BRACEII intervention [22, 
23]. Considering previous evidence of the variation in 
cash transfers’ impact on a range of outcomes (including 
nutrition) depending on transfer amounts, timing/fre-
quency, and duration, this is not unsurprising given that 
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BRACEII is not an emergency food assistance program 
and that the transfer amount was intended to cover only 
a modest proportion of household food needs [15, 24, 
25].Moreover, as Cohort A received no cash assistance 
through BRACEII after the start of the study and Cohort 
B received cash for only 3 months in 2020, our findings 
related to worsening hunger and coping may support 
previous evidence of the detrimental impact of stopping 
cash assistance even after receiving it for extended peri-
ods [26] More evidence is needed to understand the rela-
tionship between transfer value, duration, and household 
vulnerability to inform future cash programming.

An important outcome of this analysis is understand-
ing which households were likely to experience a deterio-
ration in food security or adoption of worsened coping 
strategies. Identifying risk factors for poor outcomes in 
acute food crisis can improve targeting, beneficiary selec-
tion, and the effectiveness of food assistance in future 
crises [27, 28]. Surprisingly, there were few significant 
associations between household demographic charac-
teristics and worsened food outcomes. One potential 
reason for this is that only households with labor capac-
ity were eligible, thus beneficiary households were likely 
less diverse than the community at large [17, 20].House-
hold size and length of time residing in the community 
were not associated with worsened food security or 

coping outcomes; larger households were slightly more 
likely to adopt more severe types of coping strategies and 
households with any amount of formal schooling were 
less likely to experience worsened hunger. Interestingly, 
households in higher income quartiles were more likely 
to experience worsened hunger, potentially because those 
in the lowest expenditure quartile were already in the 
most severe hunger category. Being in a higher expendi-
ture quartile was, however, protective against adoption of 
more extreme coping strategies. There was no association 
between primary income source or number of income-
generating activities and increased risk of worsened hun-
ger, which is surprising given that different households 
with different livelihoods strategies are often differen-
tially affected in food crises [29]. It was also unexpected 
that having savings and participation in savings and lend-
ing groups were not significantly associated with reduced 
risk of worsened hunger or coping strategy adoption. It 
may be that the expected benefits of savings and lending 
were insufficient to offset contextual factors that limited 
the availability of and access to markets and food dur-
ing this time, but still have positive longer-term impacts 
[30]. Surprisingly, recent livestock purchase was associ-
ated with the greatest odds of both worsened hunger and 
worsened coping strategy adoption. This is somewhat 
non-intuitive given that livestock are typically purchased 
as a form of savings, however, the livestock situation in 
South Sudan notably deteriorated during the study with 
reported increases in livestock losses and volatile mar-
ket prices due to periods of extensive flooding and pro-
longed dry spells, intensified conflict, spread of livestock 
diseases, and COVID-19 restrictions in Warrap State 
and throughout the country [31–33]. If households lost 
animals, could not sell animals, or were forced to sell 
them at a loss, this could reflect the food security situa-
tion at a zonal/regional level and poorly timed livestock 
acquisition.

Limitations
This analysis leveraged an ongoing study during COVID-
19 and a severe food crisis to examine the effectiveness 
of components of a resilience intervention on household 
food security and coping mechanism use. As a result of 
COVID-19 and the ongoing food crisis, there were unan-
ticipated challenges in program delivery and changes in 
receipt of [non-BRACEII] humanitarian assistance over 
time that were unpreventable. The analysis attempted to 
control for baseline differences in beneficiary character-
istics and humanitarian assistance receipt, but receipt of 
humanitarian assistance was not monitored for the full 
project period, preventing the ability to account for assis-
tance received outside the 3 months preceding data col-
lection. The project leveraged an ongoing intervention, 
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meaning it was not possible to have an intervention 
group that had not received assistance at baseline in the 
original design. Cohort C was added when the project 
was expanded to serve as such an intervention group; 
however, it was not possible to control for temporal and 

contextual differences and Cohort C was sampled from 
different communities, which made a rigorous compari-
son challenging.

Conclusions
This study examined food security and livelihoods-
related coping mechanism use among resilience program 
participants in South Sudan during an acute food crisis. 
The program provided seasonal cash for work, valued at 
50% of an average household’s food needs, where house-
holds were compensated for time spent working in com-
munity gardens. The primary comparison focused on 
households from the same community that were and 
were not engaged in the program, for whom data were 
collected at the same time periods. There were no sig-
nificant differences in change over time in household 
hunger score, livelihoods coping strategy index score or 
meal frequency between program participants and the 

Table 5 Prevalence of and characteristics associated with worsened outcomes at endline relative to baseline

Models also adjust for study group (i.e., Cohort A/B, control group, Cohort C)
1 Includes households that moved at least one category worse (into moderate or severe hunger) from baseline to endline
2 Includes households that adopted a more severe level coping strategy at endline vs baseline

Overall prevalence Outcome:
Worsened Hunger 1

Outcome: Worsened Coping Strategy 
Adoption 2

% (95% CI) P-value % (95% CI) P-value

 Cohort A/B 32.2% (29.5–34.8)  < 0.001 45.3% (42.5–48.1)  < 0.001

 Control Group 27.8% (24.2–31.5) 48.1% (44.1–52.2)

 Cohort C 18.7% (14.3–23.1) 27.3% (22.3–32.4)

Associated characteristics OR (95% CI) P‑value OR (95% CI) P‑value

Demographic characteristics

 Any formal education (including incomplete) 0.74 (0.55–0.98) 0.037 1.21 (0.93–1.56) 0.160

 Household size 0.99 (0.95–1.03) 0.652 1.05 (1.01–1.09) 0.020

 Crowding (5 + HH members per room) 0.85 (0.69–1.05) 0.121 0.84 (0.69–1.03) 0.091

 Living in current community < 5 years 1.26 (0.88–1.81) 0.210 1.06 (0.75–1.50) 0.748

Household income and expenditures

 Expenditure quartile

  Bottom quartile Reference Reference

  2nd quartile 1.13 (0.88–1.45) 0.339 0.68 (0.54–0.85) 0.001

  3rd quartile 1.37 (1.05–1.80) 0.022 0.67 (0.51–0.86) 0.002

  Top quartile 1.14 (0.84–1.55) 0.396 0.65 (0.49–0.87) 0.004

Income generation activities

 Small business 1.10 (0.86–1.42) 0.436 1.12 (0.88–1.42) 0.352

 Crop/vegetable farming 1.19 (0.93–1.53) 0.168 1.24 (0.98–1.58) 0.075

 Livestock 0.90 (0.69–1.17) 0.438 0.59 (0.46–0.76)  < 0.001

 Casual/daily labor (temporary) 0.85 (0.65–1.13) 0.262 0.70 (0.54–0.91) 0.008

 Market stall, vendor, or sales 1.04 (0.77–1.41) 0.788 0.38 (0.28–0.52)  < 0.001

 More than one type of income source 1.05 (0.77–1.44) 0.748 1.13 (0.83–1.52) 0.439

 Any savings 1.12 (0.90–1.41) 0.312 0.89 (0.71–1.10) 0.287

 Purchased livestock 1.50 (1.16–1.92) 0.002 1.63 (1.27–2.09)  < 0.001

 Savings/lending group member 0.77 (0.55–1.09) 0.139 0.73 (0.53–1.01) 0.060

15.4% 17.1% 16.2%
7.3%

13.6% 15.1% 11.7%

11.3%

28.1% 28.2% 32.0%

20.0%

42.9% 39.7% 40.2%

61.3%

0%

20%

40%

60%

80%

100%

Overall Cohort A/B Control Cohort C

Neither worsened

Only coping worsened

Only HHS worsened

Both worsened

Fig. 4 Worsened household hunger and coping from baseline 
to endline by group
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comparison group. The comparison group had a signifi-
cantly larger increase in dietary diversity over time; how-
ever, at endline there were no significant differences in 
dietary diversity between program participants and the 
non-intervention group.

These findings suggest that additional food access 
from community gardens and modest size cash trans-
fers did not have immediate benefits for household food 
security. It is likely that seasonality influenced these 
findings and that newer gardens may have lower pro-
duction, which may have limited their benefit in terms 
of food consumption and/or additional income. Given 
the high levels of food insecurity and deteriorating situ-
ation along with extensive unmet household needs, the 
cash transfer amount may have been too small to trans-
late into significant gains, particularly as benefits (e.g., 
improved consumption) may be relatively short lived. 
There were few factors associated with increased likeli-
hood of worsened food security and coping outcomes, 
the most noticeable being recent investment livestock, 
suggesting this is a poor household asset strategy 
within the context of crisis level food insecurity.

Limited humanitarian assistance funding necessitates 
decision making between increased beneficiary caseloads 
and larger benefits for a smaller number of beneficiaries. 
In the case of this study, cash transfers did not appear 
to have substantial lasting benefits on food security and 
livelihoods coping strategy use. In future food assistance 
and resilience programming, larger transfer sizes may 
need to be considered if more substantive gains in house-
hold food security are desired, though within the context 
of a worsening food crises, maintaining household food 
security as opposed to improving it may be sufficient.
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