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Background: Despite their utility for program planning, acute malnutrition treatment coverage estimates at the national and sub-national levels are rarely available. Prior work has identified methodological concerns with current approaches.

Methods: We estimated the point prevalence and treatment coverage of acute malnutrition in 11 districts (or similar subnational areas) across four high-burden countries in Africa using representative cluster-based population survey methods and compared these estimates to those derived from administrative data and other direct methods where available. We also aimed to assess information about risk factors for malnourished children by coverage status.

Results: The point estimate of coverage suggests that <20% of eligible children with severe acute malnutrition (SAM) were enrolled in treatment in nine administrative areas. We found that in some contexts, coverage estimates derived using administrative data are useful, while in others, they are not – and that their accuracy can vary by month and year. By comparison, coverage estimates from other direct methods were overestimated and/or outdated, and practitioners tended to overestimate coverage. Coverage did not differ significantly by sex or age of the child but did vary by mid-upper arm circumference (MUAC) at assessment. Measured SAM coverage did not correlate either with measured SAM prevalence or with expected coverage estimated a priori by program staff.

Conclusion: Our findings suggest that in the assessed high-burden countries, many more children are eligible for treatment than are enrolled. We present this methodology as an alternative to existing primary methods and a complement to coverage estimates from routine program and population data.
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1 Introduction

Acute malnutrition, or wasting, is a biological coping mechanism to disease, infections, or inadequate dietary intake characterized by a rapid deterioration in nutritional status. An estimated 45 million children suffer from acute malnutrition (1). Analysis of historical cohort data suggests that severe acute malnutrition (SAM) is associated with an 11-fold increase in the risk of death, while moderate acute malnutrition (MAM) is associated with a 3-fold increase compared to children without acute malnutrition living in the same communities (2).

Routine treatment of severe acute malnutrition among children without medical complications includes the use of ready-to-use therapeutic food (RUTF), usually in the form of a fortified peanut paste, as part of community-based management of acute malnutrition (CMAM) programs (3, 4). Evidence from select programs with strong programmatic support and supervision suggests a high proportion of children recover from acute malnutrition when treated using CMAM protocols implemented with fidelity (3, 5, 6). Unpublished routine data suggests International Rescue Committee (IRC) programs meet the SPHERE standards for the management of severe acute malnutrition, with over 75% recovery rates (7).

While effective, these programs face various supply and demand barriers to scale, including underfunding, frequent stockouts of supply, health systems constraints, sociocultural barriers and insecurity (8, 9). Therefore, ensuring all children with acute malnutrition are able to access care remains a challenge globally. Geographic coverage (often measured as the percent of all health facilities offering services) is typically higher than treatment coverage (percent of eligible children receiving care) (8–10). As a result, despite relatively straightforward treatment protocols (compared, for example, to antiretroviral therapy for HIV/AIDS) and being highly effective, modeled estimates of coverage of wasting treatment suggest coverage remains low, but these estimates are sparse. Based on the total number of children with SAM treated and the total estimated SAM burden, estimated treatment coverage changed from 33%in 2018 to 39.8% in 2019 (11). We were not able to identify a similar global estimate for MAM.

Despite their utility for program planning, management, and monitoring purposes, treatment coverage estimates at the national and sub-national levels are rarely available (12). While coverage of other interventions such as vaccines are regularly integrated in large-scale surveys (Multiple Indicators Cluster Survey (MICS), Demographic and Health Survey (DHS)) using probability sampling methods and substantial technical assistance, the sample size of severely malnourished children is often too small to ascertain program coverage of SAM and MAM (13–15). Thus acute malnutrition treatment coverage has typically been calculated using one of three approaches: (1) “indirect” estimates using administrative data, (2) “direct” estimates using either Semi-Quantitative Evaluation of Access and Coverage (SQUEAC), or (3) Simplified Lot Quality Assurance Sampling Evaluation of Access and Coverage (SLEAC) (16, 17). Prior work has identified methodological concerns with each of these three approaches (16, 18, 19).Estimates using administrative data are derived by dividing reported admissions by the estimated eligible population. While this approach requires the fewest assumptions, the accuracy of the calculation depends on the availability and accuracy of administrative data, including admission figures, population figures, prevalence estimates, and the average duration of a malnutrition episode (16). Given these challenges, coverage can also be assessed through cross-sectional assessments designed specifically for measuring coverage. SQUEAC and SLEAC are methodologies for such assessments. The SQUEAC method is a conjugate Bayesian analysis of a formulated expected coverage (‘prior’) and small-scale survey using active and adaptive case finding (AACF), which uses case definitions to snowball sample children (17). The final coverage estimate can be biased by the formulated prior (18), and AACF has been demonstrated to introduce upward bias (19). Furthermore, given that acute malnutrition is a sensitive and stigmatized condition across a wide range of contexts (9, 20–22), it is worth considering whether this form of case finding could cause social harm (19). The SLEAC is a similar method used to classify and map coverage, typically at a larger geographic level of aggregation. In contrast to a SQUEAC, SLEAC provides limited information on barriers and does not produce a coverage estimate with an associated confidence interval, but uses the same AACF approach during primary quantitative data collection (17).

The cluster survey method for estimating the coverage of acute malnutrition presented here is proposed as an alternative methodology that aims to limit the biases present in the other methodologies. The proposed approach limits the possibility of selection bias through an exhaustive enumeration of households within selected clusters. While the approach involves more time intensive primary data collection, it aims to provide more reliable measures of treatment coverage and allows for concurrent estimation of prevalence. The approach has been conducted in prior research settings, but never at scale for programmatic benefit (18).

To address the lack of reliable coverage estimates at the subnational level, we estimated the point prevalence and treatment coverage of acute malnutrition in 11 districts (or similar subnational areas) across four high burden countries in Africa using representative cluster-based population survey methods.

Our research question was: what is the program coverage of acute malnutrition treatment when measured using population-based cluster surveys, and can program coverage measured using these methods be compared to indirect estimates using administrative data or other direct estimates? We report our findings from eleven distinct administrative areas in four countries to demonstrate relevance to other contexts where acute malnutrition treatment programs are offered. We compared these estimates to those derived from administrative data and other direct methods where available. We also assessed information about risk factors for malnourished children by coverage status.



2 Methods


2.1 Survey settings

Eleven surveys were conducted in the catchment areas of health facilities supported by the IRC CMAM Avancé project for the treatment of SAM in Burkina Faso, Chad, Democratic Republic of the Congo (DRC), and Niger between September 2021 and January 2022 (Table 1).



TABLE 1 Description of survey settings in terms of treatment services in place and catchment population served.
[image: Table1]

Strategies aimed at increasing coverage funded by the CMAM Avancé project, such as mass screening campaigns and mid-upper arm circumference (MUAC) screening by caregivers, did not start until after the coverage surveys. However, programs providing treatment for acute malnutrition were operational in most administrative areas for several years prior to when coverage surveys were conducted (Table 1). Notable disruptions in service provision in the months preceding the surveys are also noted in the table, including regional disruptions associated with RUTF stockouts in DRC in areas where partners were not supporting treatment and national stockouts in Chad (June – August 2021).

Additionally, active outreach activities were ongoing to identify children eligible for treatment and refer them for care in some surveyed settings. Mass screening was integrated into national vaccination campaigns in Burkina Faso, Chad, and Niger. Active screening was also implemented by compensated community health workers or uncompensated volunteers in all countries, except for DRC, where the community health volunteer network was inactive in the catchment areas. In addition to active outreach by trained providers in select countries, caregivers were provided with MUAC tapes and trained to use the tapes to monitor the nutritional status of their children in Chad and Niger (Family MUAC).



2.2 Sampling methodology

For each administrative area assessed, sampling was conducted in two stages: cluster sampling at the village or other primary sampling unit (PSU) level and exhaustive sampling of children within the clusters.

Target sample size, expressed in the number of clusters, was proportional to the average number of households per cluster and expected SAM prevalence (Equation 2) (18). The required sample size in terms of the number of children with severe acute malnutrition (SAM children) required in that formula was estimated using Equation 1 (18). The parameters for sample size calculations are included in Supplementary File 1.
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MAM coverage was not assessed in Burkina Faso or Chad, where supplies for referral facilities were not available at the time of data collection.

Expected coverage estimates were estimated by IRC technical staff in each country office, informed by stakeholder consultation, and a review of factors that can boost or inhibit coverage, including the food security situation, partner presence prior to the project, availability of MAM treatment, insecurity/ physical accessibility, population displacement, and available coverage survey data. Non-response was estimated to be 5% unless the rate in the most recent Standardized Monitoring and Assessment of Relief and Transitions (SMART) survey or Demographic and Health Survey (DHS) was higher. Desired precision ranged from 6.5–12%, based on the expected change in coverage after 1 year of implementation, as well as the operational feasibility. Expected prevalence of SAM and population age distribution were based on available data from the most recently available SMART or other population-based survey in each context. Average cluster size was calculated based on the list of all selected PSU’s (18).
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The total number of households in the sample was higher in contexts where the expected SAM prevalence was lower. For full details and parameters used in sample size calculation, see Supplementary File 1.

Cluster selection was made using spatial stratified systematic sampling or probability proportional to size (PPS) depending on the context. Spatial stratified systematic sampling was conducted in contexts with less variation in cluster size, whereas PPS was preferred in areas with high variation in cluster size. In Burkina Faso, Niger, and DRC, for stratified systematic sampling, a complete list of clusters was sorted by geographically delimited health area, and villages were selected using systematic random sampling to yield a reasonably even spatial sample across health areas. In Chad, for probability proportional to size, selected clusters were selected using ENA (Emergency Nutrition Assessment) for SMART software (23). The list of PSU’s was based on the most recent population-based survey in each administrative area of the project.



2.3 Training and data collection

Enumerators received 4–5 days of training, including classroom-based training, a MUAC-based standardization test, and a pilot test. Data were collected by two-person teams, including an interviewer and a measurer. Enumerators were hired as interviewers if they achieved a Technical Error of Measurement (TEM) of 1.3 mm or better during the standardization exercise (24). Teams were supervised by IRC staff trained in nutrition, monitoring and evaluation, and the survey methodology.

All households in the selected cluster were administered informed consent. Consenting households were eligible for inclusion if they had a child less than 6 years old. Household definitions were based on the most recent SMART or other population-based survey. Household questionnaires were administered to the head of the household. Collected information included the number of children younger than 6 years old in the household, age, household distance to the health facility, and questions about care seeking. Age was recorded from birth certificates and vaccination cards where available, or estimated using local events calendar if not for all children younger than 6 years old. For children, 6–59 months of age, mid-upper-arm circumference (MUAC) and edema were assessed. Standard MUAC tapes were used for children 6–59 months. Bilateral pitting edema was assessed and verified by photo. All data were collected directly on tablets using the CommCare platform (Dimagi, Inc.) (25). Printed paper forms accompanied enumerators in case of issues with mobile data collection. All not currently treated cases were referred to the nearest treatment facility.

To improve data quality, ranges of values were programmed into CommCare for implausible data for select fields (i.e., MUAC <40 or > 250 mm). PowerBi dashboards were configured with CommCare for daily feedback to survey managers with an overview of areas assessed, enumerator performance, and flagged data. Additional analyses were conducted in RStudio by the headquarters Nutrition Specialist every other day during data collection. Quality control procedures included Geographic Position System coordinates per household compared to cluster location, household response rate, number of visits, duration of data collection per child measured, duration of data collection per acutely malnourished child, the age distribution of measured children, terminal digit rounding, and distribution dispersion of MUAC values. Data reviews were scheduled in between sequenced surveys.



2.4 Calculation of coverage estimates from secondary sources

We derived indirect coverage according to available administrative data. This method has been described elsewhere and involves dividing reported admissions by the expected children with SAM according to the estimated population 6–59 months multiplied by the SAM prevalence by an incidence correction factor (16). Source and methods per country are detailed in Supplementary File 2 (26–38).



2.5 Definitions

Severe acute malnutrition was defined as MUAC <115 mm and/or edema, whereas MAM was defined as MUAC <125 mm and MUAC > = 115 mm without edema. Point coverage was calculated as the number of cases currently in treatment divided by the number of cases currently eligible for treatment. Program enrolment was evaluated based on a review of treatment cards, the presence of therapeutic food sachet, and/or parent recall. Cases meeting the national definition of a defaulter -- two consecutive weeks of missed visits for SAM (3 weeks in Burkina Faso), and 4 weeks of missed visits for MAM – were not considered as currently in treatment.



2.6 Statistical analysis

Analyses were conducted using R (V.4.0.4) (39). The gtsummary package was used for summarizing descriptive statistics and differences in coverage (40). Kruskal-Wallis rank-sum tests for continuous variables and Chi-squared test of independence for categorical variables with all expected cell counts > = 5 were used (40). Spearman correlation coefficients were used to test the association between measured and expected coverage and measured and expected prevalence (40). Survey weights for coverage estimates accounted for any unequal selection probabilities based on the sample design, as well as varying response rates in different clusters.




3 Results

The final samples ranged from 1,877 households in Baro, Chad to 15,026 households in Nyemba, DRC (Table 2). The household response rate was higher than 90% in most surveys, except for two in Niger. Absentee rates ranged from <0.1% in Sig-Noghin, Burkina Faso, to 17% in Filingué, Niger. Refusal rates ranged from 0 in Mangalmé, Chad, to 8.6% in Bogodogo, Burkina Faso. The surveys recruited 10% or more of the targeted catchment population in 7 of 11 surveys.



TABLE 2 Survey completion (households).
[image: Table2]

Demographic characteristics, nutritional status, and access to care of the final sample are presented in Table 3. The sex distribution of measured children was nearly equal across contexts (49–51% male). The mean age of all measured children ranged from 31–32 months. Proximity to the health facility varied between contexts. Whereas most measured children lived within 1 hour of the health facility in Burkina Faso, DRC, and Niger, less than 50% of children lived within 1 hour of the health facility in Chad. Significant differences in distance to the nearest facility were detected between catchment areas in all four countries.



TABLE 3 Characteristics of children surveyed.
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Prevalence of Global Acute Malnutrition (GAM), according to MUAC and edema was highest in Chad (6.0–8.5%), followed by Niger (5.5–7.0%), DRC (4.3–7.3%), and Burkina Faso (2.2–2.6%). Prevalence of Severe Acute Malnutrition (SAM) according to MUAC and edema ranged from 1.3–2.7% in DRC, 1.6–2.5% in Chad, 1.5–2.5% in Niger, and 0.6–1.2% in Burkina Faso. The highest number of edema cases were identified in DRC, followed by Chad and Niger. No edema cases were identified in Burkina Faso.

Point coverage for SAM ranged from nearly 2.2% in Filingué, Niger, to 45.1% in Baro, Chad (Table 4). Fewer than 1 in 5 eligible children were enrolled in treatment in 9 of 11 catchment areas. MAM coverage was less than 10% in all assessed catchment areas.



TABLE 4 Coverage of malnutrition treatment among acutely malnourished children aged 6–59 months.
[image: Table4]

Measured SAM coverage did not correlate either with measured SAM prevalence (Rho 0.35; p-value 0.30) or with expected coverage estimated a priori (Rho 0.45; p-value 0.16). In 7 of 11 assessed administrative areas, the confidence interval of the measured coverage included the expected coverage estimate. In the other administrative areas with available, expected coverage, the upper confidence limit of the measured coverage was lower than the expected coverage (Figure 1).

[image: Figure 1]

FIGURE 1
 Measured coverage vs. practitioner expectations.


Administrative estimates of coverage were available in Burkina Faso, Chad, and Niger (Supplementary Tables 2.1.1–2.1.3). In Burkina Faso, administrative estimates from 2020 range from 14.3–23.7%, but exceeded 100% in 2021 (Supplementary Table 2.1.1). In Niger, administrative estimates from 2020 data also exceed 100%. In Chad, we obtained monthly admission data from 2019 and 2020. Monthly coverage derived from administrative data varied from thirty to sixty-eight percentage points in the same year (Supplementary Table 2.1.2). In 2020, the median monthly coverage ranged from 22% in Mangalmé to 62.6% in Baro. In 2019, the median monthly coverage ranged from 39.1% in Mangalmé to 67.4% in Baro.

Evaluated factors associated with coverage of SAM and MAM are presented in Tables 5, 6, respectively. With respect to child characteristics, coverage did not differ significantly by sex or age of the child, but did vary by MUAC at assessment. In DRC and Niger, mean MUAC of covered children with SAM was significantly lower than the mean MUAC of non-covered children. Prior training of the caregiver in identification and referral of malnutrition, as evaluated by enrollment in the ‘Family MUAC’ program was also associated with coverage. In Chad, 18% of covered SAM children had one or more family members who had been previously trained in the Family MUAC approach, compared to 3.6% of non-covered SAM children. Geographic access was also a significant predictor of coverage in select countries. In Chad, a significantly higher percentage of covered children lived within an hour of the treatment facility, compared to non-covered children.



TABLE 5 Characteristics of covered and non-covered SAM children.
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TABLE 6 Characteristics of covered and non-covered MAM children.
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4 Discussion

This analysis presents treatment coverage for acute malnutrition using representative cluster-based population survey methods in eleven administrative areas of four high-burden countries. Coverage of treatment for acute malnutrition was universally below global standards (7) but variable across and within countries. The point estimates of coverage suggest that fewer than one in five eligible SAM children were enrolled in treatment in nine administrative areas. These results were obtained in the areas where treatment was available prior to the survey. In Chad, one administrative area had significantly lower SAM coverage than the other areas assessed in the same country.

Given low coverage, we aimed to characterize individual, household, and population level characteristics associated with enrollment in treatment. Little evidence exists on child-level factors that may be correlated with coverage. Our findings suggest no significant differences in SAM or MAM coverage by child age in the populations assessed. We also did not detect sex differences in SAM or MAM coverage, despite evidence to suggest sex differences in prevalence (41, 42).We did identify differences in MUAC across covered and non-covered populations in two countries. In DRC and Niger, enrolled cases had lower MUAC than non-enrolled cases. As the time to presentation is a key determinant of successful treatment in the CMAM model, this is an interesting finding that should be monitored with routine program data (43). It is possible that in some contexts, more visible signs of malnourishment (i.e., lower MUAC) may increase the urgency to take the child to be screened or stay enrolled in the program.

At the household level, we found a significant association between individual treatment status and distance to the health facility for SAM treatment coverage in Chad. Here, the relationship was as expected – significantly higher percentage of covered SAM cases (Chad) lived within the 1 h traveling distance to the treatment facility compared to non-covered cases. In all other assessed countries, this relationship was non-significant. Despite evidence that improving geographic access to health facilities increases the use of maternal and child health services (44, 45), and distance to the facility is a well-established primary barrier to CMAM coverage (46), little routine work is done to map locations to CMAM sites and understand the spatial distribution of coverage (17). Many CMAM programs track treatment availability (the number of facilities offering services) and effectiveness (cure rates), without understanding accessibility (the population who can reasonably use the service) (47). Targets ensuring geographic access to care are rarely, if ever, set.

An association between individual treatment status and caregiver involvement in screening was observed in one country (Chad). To improve early detection and referral of acutely malnourished children, the Family MUAC approach trains caregivers to screen children at home on a regular basis, as opposed to waiting for screening by a community-based volunteer or at the facility. In Chad, a significantly higher percentage of covered children had a caregiver who was previously trained in the Family MUAC approach, compared to non-covered children. While the cross-sectional and observational nature of our study prevents us from making causal inferences, this finding is in line with promising but limited peer-reviewed evidence and operational findings on the approach’s effectiveness (48, 49).

At the population level, SAM treatment coverage was unrelated to SAM prevalence. Despite their effectiveness, CMAM programs are regularly underfunded and not integrated into the national healthcare systems. Where resources are limited, we would assume areas with higher prevalence might be prioritized for services (50). However, this was not observed in our study, or it may be that there is a disconnect in supply through treatment provision and demand detected in enrollment and retention in the program. Overall, the factors that drive wasting may also be associated with lower coverage, which was supported by our study. While we are unable to draw determinations from our surveys regarding population density to facility, we note in Niger estimated ratio of children 6 to 59 months per facility ranged widely between the three districts, and that coverage was lowest where this ratio was nearly two-fold higher than the other districts. In Baro, Chad, where population density was the lowest, we note the highest SAM coverage (45.1%). While we do not note a consistent trend in estimated population density to coverage, we feel that our work supports efforts to further decentralize care to CHW’s such that catchment areas are feasible geographic and population size (4).

Because we used novel methods to assess coverage, we compared our findings to previous estimates derived using conventional methods and secondary data sources. We first compared our findings to estimates derived using administrative data (Supplementary File 2). Our data is cross-sectional, directly measuring the percentage of eligible children enrolled at one point in time, whereas estimates derived from programmatic data reflect enrollment over a given period (i.e., monthly or annually). In Burkina Faso, administrative estimates from 2020 were somewhat similar to our findings (Supplementary Table 2.1.1). This was the exception, as administrative coverage estimates from 2021 in Burkina Faso and in other countries ranged from much lower to much higher than our findings, sometimes implausibly exceeding 100%. This may be due to outdated population and/or prevalence estimates. For example, in Niger, coverage estimates were clearly implausible (ranging from 188 to 235%) (Supplementary Table 2.1.3). It is important to note that in this context, prevalence figures for combined SAM (all anthropometric criteria) were not available- only those disaggregated as SAM by MUAC/ edema, and SAM by WHZ. While this likely contributed to an underestimation of expected SAM admissions, the direction and magnitude of the discrepancy varied by country and year.

In Chad, we obtained monthly admission data from 2019 and 2020. Acute malnutrition prevalence is driven by seasonality, climate, and conflict crises, and if enrollment does not increase during the peaks, coverage will decrease when the burden surges (51). Our findings in Chad suggest the population estimates for prevalence or population are not representative of some months of the year, and/or coverage fluctuated by month. Monthly coverage derived from administrative data varied from thirty to sixty-eight percentage points in the same year (Supplementary Table 2.1.2). In 2020, the median monthly coverage was higher than our findings in two districts and lower in one district. In 2019, the median monthly coverage was higher than our findings in all three districts.

As administrative coverage estimates leverage routinely collected data, they also rely on the accuracy and precision of this data (16). We use the general incidence correction factor 1.6, whereas recent work suggests this may be an underestimate in many contexts (52–54).Ultimately, our findings suggest that coverage estimates derived using administrative data are unreliable. The direct measurements from our data help assess the accuracy of coverage estimates from administrative data where they are available.

We also compared our findings to SQUEAC and SLEAC, the two most frequently used methods for direct assessment of acute malnutrition coverage. Both are based on data collected through active and adaptive case finding, which is then adjusted by a Bayesian model that relies on numerous assumptions and estimated parameters. SQUEAC produces coverage estimates with an associated 95% confidence interval, whereas SLEAC classifies treatment coverage as low, medium, or high based on contextualized thresholds.

Coverage estimates produced by SQUEAC or SLEAC were only available for Chad and Niger and were quite outdated (from 2013 to 2016) (Supplementary File 2, Supplementary Tables 2.2.1, 2.2.2). These prior estimates from SQUEAC and SLEAC (except for one in Mangalme, Chad, in 2015) were considerably higher than the coverage estimates obtained in our study. While it is possible that coverage has decreased over time in some areas, that seems an unlikely explanation for the differences, given active work in all countries to scale up coverage (12). Our findings support the theoretical concern that the active and adaptive case finding at the core of the SQUEAC method carries a risk of upward bias (55). Our findings suggest a similar risk with SLEAC, though the broad classification thresholds make a comparison to our point coverage estimates difficult. In one case in Chad, SLEAC coverage classification was higher than our findings, whereas in the other, it was lower (2015). In Niger, the SLEAC coverage classification was higher than our findings in all cases (2014 and 2015).

Lastly, we compared our findings to practitioner expectations (Supplementary File 2, Supplementary Table 2.3). Expected coverage estimates were estimated by IRC technical staff in each country office, informed by stakeholder consultation, and a review of factors that can boost or inhibit coverage, including the food security situation, partner presence prior to the project, availability of MAM treatment, insecurity/ physical accessibility, population displacement, and available coverage survey data. The specific approach to this exercise varied by office, but in all cases, it was not as extensive as the formulation of a prior per the SQUEAC and SLEAC methodologies (17). In 7 contexts, predicted coverage for SAM was within the 95% CI for measured coverage. In 4 other contexts, predicted coverage for SAM was higher than the 95% CI for measured coverage, indicating practitioners were overly optimistic regarding coverage.

In addition to presenting findings with respect to coverage, we demonstrated the feasibility of population-based methods themselves in a variety of contexts. In contexts where SAM prevalence was higher, data collection required 5–7 days of fieldwork. In lower prevalence contexts, 14–20 days were required. We made a reasoned choice to select clusters using spatial stratified systematic sampling or PPS depending on the context. Spatial stratified systematic sampling did not require weighting analyses for unequal probability of cluster selection, and thus we recommend practitioners use this method.

The key strength of this study is the direct measurement of acute malnutrition treatment coverage using gold-standard population-based methods. This approach avoids the imprecision and bias potentially introduced by pre-assessment assumptions, post-hoc modeling, or correction factors. These methods resulted in direct population representative estimates for administrative areas where coverage estimates were previously unavailable, outdated, and/or produced by methods with critical risks of bias. The exhaustive sampling of children within selected clusters allowed us to examine individual and household-level factors associated with coverage. We present novel findings on the association of prevalence and coverage using the same data collection method, and we also make comparisons to existing coverage estimates.

Our study has several limitations. First, our survey’s case-identification criteria, while aligned with the community-based MUAC and edema screening protocol in all four countries, did not account for children malnourished by weight-for-height z-score without MUAC deficiency and/or edema. Mid-upper arm circumference, weight-for-height z-scores, and edema identify overlapping but not identical populations, which varies by setting (56). All anthropometric criteria aim to identify the children most at risk of death due to undernutrition. MUAC cut-offs have been shown to effectively identify children at risk of death (57), but MUAC identifies a younger and more female treatment population than WHZ (57–59). Based on programmatic data from the implementing areas, 10.4 to 55.1% of all children admitted for treatment presented with low weight-for-height alone, and therefore, would not have been included in the denominator of our coverage assessments. It is likely that the coverage for SAM children malnourished by weight-for-height z-score and not MUAC and/or edema is even lower than identified in our surveys and community referrals using MUAC and edema criterion, as these children are only detected as malnourished through passive screening at the health facility. Socio-demographic associations with coverage should also be interpreted with caution, as they may differ for children who are malnourished by weight-for-height z-score and not MUAC and/or edema.

Second, we measured a few covariates at the individual, household, and population level to explore in relation to coverage. Additional socio-demographic factors which may be associated with coverage, such as socioeconomic status, health indicators, and infant and young child feeding practices, were not included in the data collection tool. At the population level, we did not systematically collect information on programs in the area operated by other partners, to assess the relationships between programmatic interventions and coverage. Contextual information was, at times difficult to generalize across entire administrative areas, especially regarding screening regularity and supply availability, which can vary across facilities. Our surveys were conducted during distinct seasons not necessarily aligned with malnutrition peaks; future work would benefit from investigating seasonal differences in coverage. Unlike SQUEAC’s, our surveys did not integrate qualitative assessment to explain potential drivers of low or high coverage.

Finally, we conducted additional coverage surveys the catchment areas of facilities supported by the project Somalia. Due to the difficulty of obtaining a sampling framework representative of the catchment areas in this context, we exclude results from this paper but reported them for programming purposes.



5 Conclusion

Improving treatment coverage is critical for improving a program’s cost efficiency in any given context (16, 45, 60). Our findings suggest that, in four high-burden countries, many more children are eligible for treatment than are enrolled. In the global acute malnutrition treatment landscape, this calls for increased efforts to improve treatment coverage through decentralized delivery, simplified approaches, and scaled up screening efforts. The methods we present provide important context to coverage estimates derived from administrative data and factor in fewer assumptions than existing discrete methods to measure coverage. Strengthening both routine program data and direct coverage assessment methodologies can help understand met needs and changes over time, ultimately improving the scale and effectiveness of SAM programs. Future work should consider the opportunity to strengthen routine monitoring systems such that administrative estimates of coverage can be reliably used in triangulation with results from direct population-representative surveys, such as the methods we describe. Future surveys using this methodology should investigate the feasibility of incorporate weight and height measurements such that coverage can be calculated by respective admission criteria of SAM and MAM.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Institutional Review Board, IRC and the local authority in each country. The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because the survey procedures aligned with routine surveys in these settings. Each assessment sought verbal informed consent from all participants. Only de-identified data were used in the analysis.



Author contributions

GH: Conceptualization, Formal analysis, Investigation, Methodology, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing. ER: Conceptualization, Methodology, Writing – original draft, Writing – review & editing. MB: Writing – original draft, Writing – review & editing, Conceptualization, Funding acquisition, Methodology, Project administration, Supervision, Validation. SK: Methodology, Writing – original draft, Writing – review & editing. ZT: Methodology, Supervision, Visualization, Writing – original draft, Writing – review & editing. CT: Conceptualization, Funding acquisition, Project administration, Writing – original draft, Writing – review & editing. LK: Data curation, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing. WO: Data curation, Supervision, Validation, Writing – original draft, Writing – review & editing. BM: Data curation, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing. MI: Data curation, Supervision, Validation, Writing – original draft, Writing – review & editing. LB: Data curation, Project administration, Supervision, Writing – original draft, Writing – review & editing. MW: Data curation, Methodology, Supervision, Validation, Writing – original draft, Writing – review & editing. BC: Data curation, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing. MM: Data curation, Supervision, Validation, Writing – original draft, Writing – review & editing. EL: Conceptualization, Methodology, Supervision, Writing – original draft, Writing – review & editing. OB: Conceptualization, Methodology, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This paper is an output from a project financially supported by GiveWell.



Acknowledgments

Many individuals have contributed to this paper beyond the co-authors. We thank Caitlin Tulloch and Giorgio Faedo for their encouragement and roles in funding acquisition. We thank those who helped manage data collection, including Guinko Abdou (DRC and Burkina Faso), Balima Narcisse (Burkina Faso), Belem Yacouba (Burkina Faso), Bongo Goumbo (Chad), Toyom Mbairamadji (Chad), Lambert Katembo (DRC), Issiaka Traore (DRC), Mamane Issoufou (Niger), and Elvis Igirimbabazi (Niger). We thank Assumpta Ndumi, Mukhtar Sirat Mahdi, and Farhan Mohamed Mohamud for review of the manuscript. We are indebted to the data collection teams for their tireless efforts.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Author disclaimer

The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the U.S. Centers for Disease Control and Prevention.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1513567/full#supplementary-material



References

 1. United Nations Children’s Fund (UNICEF), World Health Organization (WHO). International Bank for Reconstruction and Development/the World Bank. Levels and trends in child malnutrition: Key findings of the 2023 edition of the joint child malnutrition estimates. New York: United Nations Children’s Fund (2023).

 2. Olofin, I, McDonald, CM, Ezzati, M, Flaxman, S, Black, RE, Fawzi, WW , et al. Associations of suboptimal growth with all-cause and cause-specific mortality in children under five years: a pooled analysis of ten prospective studies. PLoS One. (2013) 8:e64636. doi: 10.1371/journal.pone.0064636 

 3. WHO, UNICEF. World food Programme (WFP), United Nations system standing committee on nutrition (UNSCN). Community-based Management of Severe Acute Malnutrition: A joint statement by the World Health Organization, the world food Programme, the United Nations system standing committee on nutrition and the United Nations Children’s fund. WHO: Geneva, Switzerland; UNICEF: New York, NY, USA; WFP: Rome, Italy. Geneva, Switzerland: UNSCN (2007).

 4. World Health Organization. WHO guideline on the prevention and management of wasting and nutritional oedema (acute malnutrition) in infants and children under 5 years. (2023). Available at: https://app.magicapp.org/#/guideline/noPQkE

 5. Collins, S, Sadler, K, Dent, N, Khara, T, Guerrero, S, Myatt, M , et al. Key issues in the success of community-based Management of Severe Malnutrition. Food Nutr Bull. (2006) 27:S49–82. doi: 10.1177/15648265060273S304 

 6. Bhutta, ZQA, Ahmed, T, Black, RE, Cousens, S, Dewey, K, Giugliani, E , et al. What works? Interventions for maternal and child undernutrition and survival. Lancet. (2008) 371:417–40. doi: 10.1016/S0140-6736(07)61693-6 

 7. The Alliance for child protection in humanitarian action. Minimum standards for child protection in humanitarian action, 2019 edition. (2019). The Alliance for Child Protection in Humanitarian Action.

 8. Puett, C, and Guerrero, S. Barriers to access for severe acute malnutrition treatment services in Pakistan and Ethiopia: a comparative qualitative analysis. Public Health Nutr. (2015) 18:1873–82. doi: 10.1017/S1368980014002444 

 9. Meta-analysis of barriers and boosters from 78 coverage assessments supported by the CMN. (2014). Available online at:https://www.coverage-monitoring.org/wp-content/uploads/2015/07/Meta-Analysis-of-Barriers-and-Boosters-from-78-Coverage-Assessments-supported-by-the-CMN.pdf. Accessed 4 October 2022.

 10. Concern worldwide: CMAM 20 years on: Going to scale in fragile contexts a Practitioners' conference’: (2021). Available at: https://www.acutemalnutrition.org/en/events/16VqYCymtZ683YtZmEunpo

 11. The state of acute malnutrition. Available online at:https://acutemalnutrition.org/en/countries. Accessed 4 October 2022.

 12. Gillespie, S, Haddad, L, Mannar, V, Menon, P, and Nisbett, N, Maternal, Group CNS. The politics of reducing malnutrition: building commitment and accelerating progress. Lancet. (2013) 382:552–69. doi: 10.1016/S0140-6736(13)60842-9 

 13. Cutts, FT, Claquin, P, Danovaro-Holliday, MC, and Rhoda, DA. Monitoring vaccination coverage: defining the role of surveys. Vaccine. (2016) 34:4103–9. doi: 10.1016/j.vaccine.2016.06.053 

 14. UNICEF. Multiple Indicator cluster surveys. Available online at:http://www.mics.unicef.org. Accessed 30 January 2025.

 15. The DHS program. Demographic and Health Surveys. (2025). Available online at:http://www.dhsprogram.com. Accessed 30 January 2025.

 16. UNICEF, CMN. Action Contre le Faim (ACF) international. The state of global SAM management coverage 2012. New York & London: (2012).

 17. Myatt, M, Guevarra, E, Fieschi, L, Norris, A, Guerrero, S, Schofield, L , et al. Semi-quantitative evaluation of access and coverage (SQUEAC)/simplified lot quality assurance sampling evaluation of access and coverage (SLEAC) technical reference. Washington, DC: FHI (2012).

 18. Isanaka, S, Hedt-Gauthier, BL, Grais, RF, and Allen, BGS. Estimating program coverage in the treatment of severe acute malnutrition: a comparative analysis of the validity and operational feasibility of two methods. Popul Health Metrics. (2018) 16:11. doi: 10.1186/s12963-018-0167-3 

 19. Isanaka, S, Hedt-Gauthier, BL, Salou, H, Berthé, F, Grais, RF, and Allen, BGS. Active and adaptive case finding to estimate therapeutic program coverage for severe acute malnutrition: a capture-recapture study. BMC Health Serv Res. (2019) 19:967. doi: 10.1186/s12913-019-4791-9 

 20. Bliss, J, Njenga, M, Stoltzfus, R, and Pelletier, D. Stigma as a barrier to treatment for child acute malnutrition in Marsabit County, Kenya. Matern Child Nutr. (2016) 12:125–38. doi: 10.1111/mcn.12198 

 21. Bennet, EM. Exploring the role of stigma in malnutrition-related syndemics: lessons from Guatemala In: B Ostrach, S Lerman, and M Singer, editors. Stigma Syndemics: New directions in biosocial health, vol. 1. Landham, MD: Laxinton Books Inc (2017). 169–93.

 22. Ahmed, F, Malik, NI, Malik, N, Qureshi, MG, Shahzad, M, Shahid, M , et al. Key challenges to optimal therapeutic coverage and maternal utilization of CMAM program in rural southern Pakistan: a qualitative exploratory study. Nutrients. (2022) 14. doi: 10.3390/nu14132612 

 23. Nutrisurvey. ENA for SMART - software for emergency nutrition assessment (2011). Available online at:http://www.nutrisurvey.net/ena/ena.html. Accessed 4 October 2022.

 24. SMART. Action against hunger Canada, and technical advisory group, measuring mortality, nutritional status, and food security in crisis situations: SMART methodology. SMART manual version 2. (2017).

 25. Dimagi Inc. CommCare (version 2.52.1). (2021). Available online at:http://commcarehq.org. Accessed 4 October 2022.

 26. Ministere de la Sante Burkina Faso; Direction Générale des études et des statistiques sectorielles. Annuaire statistique (2021).

 27. Ministere de la Sante Burkina Faso; Direction Générale des études et des statistiques sectorielles. Annuaire statistique (2020).

 28. Ministry of Health Chad. Enquête nationale de nutrition réalisée par la méthodologie SMART. (2019).

 29. Ministry of Health Chad. Population figures maintained by the health district (unpublished). (2019).

 30. Système National d’Information Sanitaire, Niger. District health information system 2, Niger. (2020).

 31. Ministry of Health, Niger. National Health Information Systems. (2020).

 32. Insitutit National de la Statistique, Niger. Enquête Nationale de Nutrition du Niger, SMART (2020).

 33. Ministry of Health, Chad. Enquete Nutritionnel de la Bande Sahelienne Tchad, SLEAC. (2015). Available online at:https://www.acutemalnutrition.org/en/resource-library/6EiEM0ZkPYckGWggUCQMKO. Accessed 31 January 2025.

 34. Ministry of Health, Chad. Enquete Nutritionnel de la Bande Sahelienne Tchad, SQUEAC. (2016).

 35. Insitutit National de la Statistique, Niger. SLEAC, (2015).

 36. Insitutit National de la Statistique, Niger. SLEAC, (2014).

 37. Insitutit National de la Statistique, Niger. SLEAC, (2013).

 38. IRC. Enquête PCIMA IRC 2021: Rapid needs assessment in the Centre region of Burkina Faso. (2021).

 39. R Core Team. R: A language and environment for statistical computing. R foundation for statistical computing, Vienna, Austria. (2023). Available online at:https://www.R-project.org/. Accessed 31 January 2025.

 40. Sjoberg, D, Whiting, K, Curry, M, Lavery, J, and Larmarange, J. Reproducible summary tables with the gtsummary package. R J. (2021) 13:570–80. doi: 10.32614/RJ-2021-053 

 41. Costa, JC, Blumenberg, C, and Victora, C. Growth patterns by sex and age among under-5 children from 87 low-income and middle-income countries. BMJ Glob Health. (2021) 6:e007152. doi: 10.1136/bmjgh-2021-007152 

 42. Thurstans, S, Opondo, C, Seal, A, Wells, J, Khara, T, Dolan, C , et al. Boys are more likely to be undernourished than girls: a systematic review and meta-analysis of sex differences in undernutrition. BMJ Glob Health. (2020) 5:5. doi: 10.1136/bmjgh-2020-004030 

 43. Collins, S, Dent, N, Binns, P, Bahwere, P, Sadler, K, and Hallam, A. Management of severe acute malnutrition in children. Lancet. (2006) 368:1992–2000. doi: 10.1016/S0140-6736(06)69443-9 

 44. Tanou, M, and Kamiya, Y. Assessing the impact of geographical access to health facilities on maternal healthcare utilization: evidence from the Burkina Faso demographic and health survey 2010. BMC Public Health. (2019) 19:838. doi: 10.1186/s12889-019-7150-1 

 45. Mizen, A, Fry, R, Grinnell, D, and Rodgers, SE. Quantifying the error associated with alternative GIS-based techniques to measure access to health care services. AIMS Public Heal. (2015) 2:746–61. doi: 10.3934/publichealth.2015.4.746

 46. Rogers, E, Myatt, M, Woodhead, S, Guerrero, SA, and Alvarez, JL. Coverage of community-based management of severe acute malnutrition programmes in twenty-one countries, 2012–2013. PLoS One. (2015) 10:e0128666. doi: 10.1371/journal.pone.0128666 

 47. Tanahashi, T. Health service coverage and its evaluation. Bull World Health Organ. (1978) 56:295–303.

 48. Alé, FG, Phelan, KP, Issa, H, Defourny, I, Le Duc, G, Harczi, G , et al. Mothers screening for malnutrition by mid-upper arm circumference is non-inferior to community health workers: results from a large-scale pragmatic trial in rural Niger. Arch Public Health. (2016) 74:38. doi: 10.1186/s13690-016-0149-5

 49. Rapid review: Screening of acute malnutrition by the family at community level. Available online at:https://www.unicef.org/media/97001/file/Family-MUAC-Evidence-Review-2020.pdf. Accessed 4 October 2022.

 50. Collins, S. Treating severe acute malnutrition seriously. Arch Dis Child. (2007) 92:453–61. doi: 10.1136/adc.2006.098327 

 51. FAO and Tufts University. Twin peaks: The seasonality of acute malnutrition, conflict and environmental factors – Chad. Rome: South Sudan and the Sudan (2019).

 52. Garenne, M, Willie, D, Maire, B, Fontaine, O, Eeckels, R, Briend, A , et al. Incidence and duration of severe wasting in two African populations. Public Health Nutr. (2009) 12:1974–82. doi: 10.1017/S1368980009004972 

 53. Barba, FM, Huybregts, L, and Leroy, JL. Incidence correction factors for moderate and severe acute child malnutrition from 2 longitudinal cohorts in Mali and Burkina Faso. Am J Epidemiol. (2020) 189:1623–7. doi: 10.1093/aje/kwaa139 

 54. Isanaka, S, Andersen, CT, Cousens, S, Myatt, M, Briend, A, Krasevec, J , et al. Improving estimates of the burden of severe wasting: analysis of secondary prevalence and incidence data from 352 sites. BMJ Glob Health. (2021) 6:e004342. doi: 10.1136/bmjgh-2020-004342 

 55. Epicentre. Open review of coverage methodologies: Comments, questions and ways forward. Paris: Epicentre (2015).

 56. Leidman, E, Couture, A, Hulland, E, and Bilukha, O. Concordance between estimates of acute malnutrition measured by weight-for-height and by mid-upper arm circumference after age adjustment: population-representative surveys from humanitarian settings. BMC Nutr. (2019) 5:39. doi: 10.1186/s40795-019-0301-z 

 57. Briend, A, Alvarez, JL, Avril, N, Bahwere, P, Bailey, J, Berkley, JA , et al. Low mid-upper arm circumference identifies children with a high risk of death who should be the priority target for treatment. BMC Nutr. (2016) 2:63. doi: 10.1186/s40795-016-0101-7

 58. Tessema, M, Laillou, A, Tefera, A, Teklu, Y, Berger, J, and Wieringa, FT. Routinely MUAC screening for severe acute malnutrition should consider the gender and age group bias in the Ethiopian non-emergency context. PLoS One. (2021) 15:e0230502. doi: 10.1371/journal.pone.0230502 

 59. Zaba, T, Nyawo, M, and Álvarez Morán, JL. Does weight-for-height and mid upper-arm circumference diagnose the same children as wasted? An analysis using survey data from 2017 to 2019 in Mozambique. Arch Public Health. (2020) 78:94. doi: 10.1186/s13690-020-00462-7 

 60. IRC Cost efficiency analysis: treating severe acute malnutrition. Available online at:https://www.rescue.org/sites/default/files/document/959/nutritiondesignedbrieffinal.pdf. Accessed 4 October 2022


Copyright
 © 2025 Heymsfield, Radin, Biotteau, Kangas, Tausanovitch, Tesfai, Kiema, Ouedraogo, Mamoudou, Issa, Bangali, Wa Ngboloko, Chaïbou, Maman, Leidman and Bilukha. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Estimating program coverage in the treatment of acute malnutrition using population-based cluster survey methods: results from surveys in Burkina Faso, Chad, Democratic Republic of the Congo, and Niger



		1 Introduction



		2 Methods



		2.1 Survey settings



		2.2 Sampling methodology



		2.3 Training and data collection



		2.4 Calculation of coverage estimates from secondary sources



		2.5 Definitions



		2.6 Statistical analysis









		3 Results



		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Author disclaimer



		Supplementary material



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Estimating program coverage in
the treatment of acute
malnutrition using
population-based cluster survey
methods: results from surveys in
Burkina Faso, Chad, Democratic
Republic of the Congo, and Niger












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






OPS/images/fpubh-13-1513567-t002.jpg
Visit result
Completed

Absent

Absent- no second visit
Partially completed’
Refused

% of the catchment
population represented by
the survey

Bogodogo,

N=17153

6,463 (90%)
73 (1.0%)
0(0%)
2(<0.1%)
615 (8.6%)

0.4%

Burkina Faso Chad
Boulmiougou, Sig- Baro, Mangalmé,
N =7857 Noghin, N =1877 N =3,479
N =7681
7,690 (98%) 7.619(99%) | 1802(96%) | 3,320 (95%)
12(0.2%) 7(<0.1%) 17 09%) 155 (4.5%)
0(0%) 0(0%) 54(2.9%) 0(0%)
3(<0.1%) 1(<0.1%) 2(0.1%) 4(0.1%)
152 (1.9%) 54/(0.7%) 2(0.1%) 0(0%)
38% 9.8% 103% 7%

ese households did not follow protocol, which was a second visit for all absent households.
ata for partially completed questionnaires used in the analysis.

Melfi,

3,135 (99%)

1(0.3%)
4(0.1%)
1(<0.1%)
5(0.2%)

147%

Kalemie,
N=3156 N=6472 N =15026

6,320 (98%)

54 (0.8%)
21(03%)
4(<0.1%)
73 (1.1%)

11.4%

DRC
Nyemba,

Niger

Balleyara,
N = 5,336

Filingué,
N = 4,684

14791 (98%) 4753 (89%) 3904 (83%)
52 (0.3%) 576 (11%) 779(17%)
64(0.4%) 1(<0.1%) 0.(0%)
6(<0.1%) 0(0%) 0(0%)
113 (0.8%) 6(0.1%) 1(<0.1%)

79.7% 2% 63%

4413 (95%)
224 (4.8%)
1(<0.1%)
0(0%)
1(<0.1%)
10.0%





OPS/images/fpubh-13-1513567-t003.jpg
Burkina Faso Chad DRC Niger

Bogodogo, Boulmiougou, i Baro, Mangalmé, Kalemie, Nyemba, Balleyara, Filingué,  Ouallam,

N =2,639 N =2,675 N=2087 N=2750 N=4775 N=9556 N=3504 N=2806 N =4.276

Demographic information

Male, n% 1,323 (50%) 1,345 (50%) 1,387 (50%) 1,055 (51%) 1,352 (49%) 1638 (51%)  2459(51%) | 4781 (50%) 1793 (51%) 1,393 (50%) 2,120 (50%)
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Bogodogo  Boulmiougou  Sig-Noghin Baro  Mangalme Melfi  Kalemie Nyemba Balleyara  Filingué = Ouallam
Context Urban Urban/Peri-urban  Urban/Peri-urban Rural Rural Rural Rural/Peri-urban | Rural/Peri-urban  Rural Rural Rural
SAM Protocol WHZ < =3, MUAC <115 mm, and/or edema MUAC <115 mm, and/or edema WHZ < ~3, MUAC <115 mm, and/or  WHZ < =3, MUAC <115 mm, and/or edema
edema
MAM Protocol WHZ 2 ~3 and WHZ < -2, MUAC 2115 mm- < 125 mm MUAC 2115 mm to <125 mm WHZ2 -3and WHZ < 2, MUAC  WHZ 2 —3and WHZ < -2, MUAC
2115 mm- <125 mm 2115 mm- < 125 mm
Continuity of treatment Treatment supported by MoH ‘Treatment supported by MoH. Stockouts Inconsistent treatment due tolack of  Treatment supported by MoH.
June - August 2021, supplies
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campaigns
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MAM, Moderate Acute Malnutrition; MoH, Ministry of Health; MUAC, mid-upper arm circumference; O, Outpatient Therapeutic Program; SAM, Severe Acute Malnutrition; TSFP, Targeted Supplementary Fe
‘As per the administrative data used in the most recently available SMART or other population-based survey in each context.
‘Community health workers (CHW') are community members who work either for pay or as volunteers (CHV’s) in association with the local health care system.

t-for-Height z-score.
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