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THE EFFECT OF AN INTERNATIONAL EMBARGO ON MALNUTRITION AND CHILDHOOD MORTALITY IN RURAL HAITI Britt C. Reid, Walter J. Psoter, Bette Gebrian, and Min Qi Wang



The study objective was to determine the effect of an international embargo against Haiti, from October 1991 through October 1994, on early childhood protein-energy malnutrition and all-cause mortality in a geographic area where humanitarian aid was continuously available to the children in the study. The authors used longitudinal anthropometric records on 1,593 children, 24 months old or younger, living in the rural Grand Anse Department of Haiti from 1989 through 1996. Kaplan-Meier graphs for all-cause mortality accounting for malnutrition status and stratified by calendar period were applied to the database and assessed using logrank tests. Adjusted relative risks were assessed by Cox regression. The results show that despite the continuous availability of preventive services (1989–1996), higher all-cause mortality was more strongly associated with a calendar period coinciding with the international embargo than with periods before and after the embargo. The incidence of childhood mortality and of severe malnutrition were also higher during the period of the embargo than in the periods before and after the embargo. The findings suggest that future international sanctions, even those with humanitarian/medical exceptions, could result in substantial infant death.



International embargoes have consistently been found to result in many adverse health outcomes, but the severity and types of outcomes vary with the nature of the sanctions and with the health system and population involved (1–4). Using group-level data or reports from relevant informants, research has shown that past economic sanctions were followed by increases in presumably unintentional health effects among the populations of Iraq, Yugoslavia, South Africa, Cuba, and Haiti (3). It has further been reported that the health impact of sanctions seems to International Journal of Health Services, Volume 37, Number 3, Pages 501–513, 2007 © 2007, Baywood Publishing Co., Inc.



501



502



/ Reid et al.



fall most heavily on those who are already the most disadvantaged or vulnerable among the involved populations, especially young children (5). A probable mechanism for much of the negative impact of embargoes on children is through protein-energy malnutrition and its complex interrelationship with infectious disease. Worldwide, the prevalence of early childhood proteinenergy malnutrition is highest among disadvantaged populations, including those of developed as well as developing countries (6–9). The reported association between early childhood malnutrition and mortality is strong and well-established. In general, children who were severely, moderately, or mildly malnourished were, respectively, 8.4, 4.6, and 2.5 times more likely to die than well-nourished children (10). Globally, early childhood protein-energy malnutrition may explain more than half of the 13 million annual deaths of children aged 5 years and younger (11). Due in part to the observed association between embargoes and adverse health outcomes, it has been suggested that certain modifications in the use of sanctions, such as humanitarian and medical aid exceptions, could effectively reduce the burden of adverse health effects on the affected populations (12). The potential salutary effects of proposed humanitarian/medical modifications would seem to have considerable validity, but this is not supported by direct observation. This situation is not unexpected given the rarity of embargo events and the difficulty in studying their effects. Ideally, to study the health impact of an embargo on a population one would need to have relevant individual-level longitudinal health data systematically collected before, during, and after the calendar period of the embargo, in a population with a high non-migration rate. The confluence of all these circumstances would be rare, yet just such a “natural experiment” has taken place and been recorded in Haiti. Haiti, with a population of approximately 8 million, is one of the most densely populated and poorest countries in the western hemisphere, where it occupies the rugged western-most third of the island of Hispaniola. About 80 percent of the rural population lives below the poverty line, and life expectancy is only 54 years. Approximately half of Haitian children under the age of 5 years experience some level of malnutrition, and government remittances play a large role in the survival of families in rural Haiti. The Grand Anse was one of the nine departments (states) in Haiti at the time of this study. There are 12 counties in Grand Anse, of which Jeremie County is one; the data used in this study are from this county. The Haitian Health Foundation (HHF), a U.S.-based nonprofit, community-based primary health care and development program, served 32,000 people in 1988, which is essentially a complete census of the villages in Jeremie County. The HHF provides the only community preventive care in that county. Jeremie County is mostly rural, and its population is similar to that of most other rural areas of Haiti (13). A two-phase international embargo against Haiti took place from October 1991 through October 1994, with the initial phase of limited sanctions lasting about
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two years and the full sanctions occurring in the final year (14). The embargo included humanitarian and medical aid exemptions. The HHF program operated continuously throughout the embargo years and, as noted above, served essentially all 32,000 people of Jeremie County in 1988; it currently has expanded to other counties to provide rural health services and clinic care for more than 200,000 people. The HHF has collected and used anthropometric nutritional records while providing well-baby services and nutritional surveillance for all children enrolled in the program since its inception in 1988. During the embargo against Haiti, HHF services continued despite fuel shortages, political unrest, and economic crisis. These services operated with the support of the USAID mission based in Haiti. This situation offered the possibility of observing the impact of an international embargo on the health of a population of children while basic preventive services were continuously available. Of interest was whether the embargo would result in adverse infant health outcomes despite the presence of HHF preventive services. This could provide insight into the extent to which humanitarian modifications in embargo policy, as simulated by the continuous presence of the HHF, may lessen the adverse health outcomes for the affected population. In effect, then, having a fully functioning HHF during the embargo could serve as a reasonable proxy for the health outcomes that would be expected from an embargo with humanitarian/medical aid modifications that were confirmed as functional during the embargo period. Our study focused on the effects of the embargo on early childhood proteinenergy malnutrition and mortality among children aged 0 to 24 months on entry into the HHF. The study uses longitudinal weight-for-age data systematically collected from 1989 to 1996, a time period that includes the years before, during, and after the international embargo and during which HHF aid services were continuously available. The outcomes of interest were changes by calendar period in incidence of severe malnutrition, childhood mortality, and the association of malnutrition with mortality. Our hypothesis was that malnutrition and mortality among children would increase as a result of economic sanctions and that this would occur despite humanitarian exceptions to the sanctions and despite the availability of aid to the affected population. METHODS Study Population The HHF database was limited to the records of children with valid entries who were 24 months old or younger when they first entered the HHF program, between the years of 1989 and 1996, and who had at least two recorded weights. This resulted in a sample of 1,593 children available for the study.
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Vital Status All death reports were reviewed by the medical director on site in Jeremie County, Grand Anse Department. Mortality was ascertained by reports from trained resident village health workers. All births, deaths, in-migrations and out-migrations of children were recorded monthly on computerized rosters that have been validated as 98 percent accurate in a USAID-sponsored program evaluation completed in 1998. Since all births and in-migrations of children are recorded on a roster of care, follow-up for health status is automatically initiated whenever no appropriate preventive health care is observed for a child. As a result, mortality records for children are timely and complete. For this study, deaths were analyzed if they occurred within 12 months of entry into the HHF system. Early Childhood Protein-Energy Malnutrition Early childhood protein-energy malnutrition classifications were derived from the weighing of children during their first years of life. The weighing scales were United Nations Children’s Fund issued and were calibrated just before and during the weighing process. All malnutrition definitions were derived from z-scores based on the weight-for-age for each child on a given visit and normalized with National Center for Health Statistics (NCHS) data, as described for the Centers for Disease Control/World Health Organization 1978 international standard (17, 18). A z-score < 0.00 indicates a weight-for-age that is the specified number of standard deviations below the median for a child of the same gender and age in the NCHS database. The NCHS database was selected for normalization to allow international comparisons. A z-score £ –2 was defined as severe malnutrition; z-score > –2 but £ –1 as moderate malnutrition; and z-scores > –1 as no malnutrition. Eligible infants were required to have at least two weights recorded by the HHF. Analytical Methods All analyses were performed by the authors. Cox proportional hazards regression was used to develop relative risk estimates with censored data stratified by calendar period and accounting for malnutrition status. The two-phase embargo was analyzed as a single event represented by calendar years 1992–1994. We used a Kaplan-Meier graph to assess the impact of malnutrition on survival by calendar period, using Mantel-Cox logrank tests. Chi-square tests were used to derive p-values for statistical differences in proportions between groups, and exact tests to derive p-values where one or more cell sizes were less than N = 10. P-values £ .05 were considered statistically significant. A censoring variable, in addition to vital status, was developed for clarifying the reason for losses to
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follow-up. This additional censor variable classified children according to whether they experienced a downward trend in their weight-for-age z-scores just before being lost to follow-up. Whether children were or were not on a downward trend for nutritional status before loss to follow-up may clarify the reasons why the child left the program, among those censored. We conducted an analysis using this additional censoring approach to check the robustness and sensitivity of the traditional censoring approach. Where negative findings were observed, we conducted power analyses with PASS 2005 software (15). All other analyses were conducted with SAS version 9.1. This study was approved by the Institutional Review Boards of New York University Medical School and University of Maryland, Baltimore. RESULTS Of the 1,593 children aged 24 months or younger on entry into the HHF, almost two-thirds were classified as having no malnutrition. Just over half of the study population was female, and this proportion did not vary by calendar period of the study. Enrollment increased with each successive calendar period of operation as the HHF expanded its services. Overall, just over 2 percent of the children died within one year of their first visit, despite the efforts and services of the HHF (Table 1). The proportion of children dying within 12 months of their first visit to the HHF was highest in the embargo period, 1992–1994, which differed significantly from the proportion of children dying in the post-embargo period, 1995–1996 (p-value < .01) (Figure 1), and approached significance (p = .06) between the pre-embargo period, 1989–1991—a period that included political instability— and the embargo period. The proportion of children with severe malnutrition on entry to the HHF was highest in the embargo period, and this was significantly different from the proportion in the post-embargo period (p-value < .01) (Figure 2). The impact of severe initial malnutrition on survival was higher in the embargo period than in either the pre-embargo or the post-embargo period (Figure 3). A Cox proportional hazards regression model containing initial malnutrition level and calendar period showed four-fold and two-fold increases in risk of death for children in calendar periods 1992–1994 and 1989–1991, respectively, compared with their counterparts in calendar period 1995–1996, after accounting for initial malnutrition level. Severe malnutrition was associated with a four-fold increase in risk of death relative to no initial malnutrition, after accounting for calendar period (Table 2). Gender showed no significant association with covariates (data not shown). An interaction term for calendar period and malnutrition status was not significant (p-value = .14) in the Cox regression model, indicating that the underlying relationship between severe malnutrition and mortality did not vary by calendar period. A proportionality test showed that the
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/ Reid et al. Table 1 Selected characteristics of Haitian children entering the Haitian Health Foundation (HHF) program, age 24 months or younger, 1989–1996 % of children (N = 1,593) Gender Male Female



46.7 53.3



Initial malnutrition status None Moderate Severe



65.3 21.5 13.1



Year entered HHF 1989–1991 1992–1994 1995–1996



6.2 16.6 77.2



Died within 12-month follow-up period



2.5



assumption of proportionality was not violated in the model (chi-square-derived p-value = .57). When we used the alternative censoring variable of downward trend in weight-for-age z-scores just before loss to follow-up in the modeling, no meaningfully different results were observed. DISCUSSION This study paints a picture of the efforts of the Haitian Health Foundation in producing annual improvements in malnutrition levels and mortality as the program matured and added services, with the progress interrupted by an international embargo. Our findings confirm those of other studies reporting that severe malnutrition increased risk of death among young children (3, 10). But the specific timing and circumstances surrounding the data of these young Haitian children provide much more to consider. In our study, coincident increases in malnutrition and death occurred during the international embargo against Haiti, compared with the calendar periods before and after the embargo, despite the continuous availability of preventive care and aid services. These results suggest that the use of an embargo in areas
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Figure 1. Percentage of Haitian children in study sample who died within 12 months, by calendar period. Two-sided exact tests were 1989–91 vs. 1992–94, p-value = .34; 1992–94 vs. 1995–96, p-value < .01; 1989–91 vs. 1995–96, p-value = .06.



where there are known to be substantial populations of vulnerable children is likely to result in substantial loss of life, even when humanitarian and medical exceptions are included as part of the embargo policy. The embargo against Haiti included humanitarian and medical exceptions, but in this study we were able to use the continuous presence of the HHF as confirmation that we were observing a functional result or “best case scenario” for these exceptions. In the first historical uses of international embargoes as a policy mechanism to force the political compliance of targeted governments, adverse health outcomes among civilians may well have been unintended consequences. However, these adverse civilian health effects following embargoes have now been consistently observed and reported (3). While such outcomes can still be viewed as unintended consequences of an embargo, they nevertheless seem to be highly predictable. While some governments have had limited success in mitigating some of the worst health effects of economic sanctions (2), the presence of preventive health services
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Figure 2. Percentage of Haitian children in study sample with severe malnutrition, by calendar period. Two-sided chi-square test for differences in proportions p-value < .01.



is no assurance that substantial adverse health outcomes will not occur, especially among the most vulnerable of the affected populations (3, 19). The experiences reported from Iraq on sanctions and consequent relief efforts provide some insight into the complexities of mitigating the health effects of embargoes. A U.S. mission documented increased mortality and malnutrition after implementation of sanctions against Iraq in 1991. This report eventually led to the “oil-for-food” humanitarian aid program, which by 1997 had apparently prevented further increases in malnutrition and mortality among children— but was unable to improve them in Central Iraq. In Northern Iraq, improvements in these outcomes among children were reported under the same program. The health outcome differences were attributed to regional differences in the ability to provide electricity, water, sanitation, and a diversified economy to complement the food aid. One message from the situation reported in Iraq is that not all malnutrition and subsequent mortality is remedied simply by food aid (20).



Figure 3. Kaplan-Meier cumulative survival for children with severe malnutrition, by calendar period.
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SE



Wald



df



Sig.



Exp.(B)



Calendar period 1992–1994 1989–1991 1995–1996a



1.39 0.74 —



0.34 0.56 —



17.17 1.76 —



1 1 —



0.00 0.19 —



4.01 2.09 —



Initial malnutrition level Severe Moderate Nonea



1.55 0.10 —



0.35 0.48 —



20.06 0.04 —



1 1 —



0.00 0.84 —



4.70 1.11 —



Note: Chi-square overall (score) 52.98, 4 df, p-value < .01; –2 log likelihood = 526.86 with initial –2 log likelihood = 566.38. a Reference category.



Alternative explanations for the findings of our study are possible. Any secular changes coincident with the three periods of study (pre-embargo, embargo, and post-embargo) could offer other explanations for changes in malnutrition-related mortality rates. Political instability and disruption of services and supplies in some geographic areas were reported for as early as 1990, but with our data it is impossible to disentangle these effects from those attributable solely to sanctions. It is also impossible to determine what impact military rule without sanctions would have on health consequences (21, 22). However, we are not aware of any other readily identifiable secular changes directly related to malnutrition, mortality, or provision of preventive services recorded during this time in this specific region of Haiti. Importantly for this analysis, owing to the successful vaccination program by the HHF, no measles epidemics were observed in this population to confound the findings. The study had a power of 97 percent to detect any observed difference between the embargo period and the post-embargo period. However, the smaller number of children enrolled in the HHF during its start-up years (the pre-embargo period, 1989–1991) resulted in a much lower power to detect differences between the pre-embargo and embargo periods—only 15 percent. Hence, the Mantel-Cox logrank test for differences in survival for children with severe malnutrition in the post-embargo period (1995–1996) compared with the embargo period (1992–1994) had a p-value < .01, while comparison of the pre-embargo period versus the embargo period had a p-value = .32. A Mantel-Cox logrank test for
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differences in survival for children with severe malnutrition in the pre-embargo period compared with the post-embargo period was not statistically significant (p-value = .23), again probably due to low power resulting from the smaller number of children enrolled in the HHF during its start-up years—that is, the study had only 44 percent power to detect this observed difference. Similarly, the small sample size of the pre-embargo period may explain the lack of statistical significance of the interaction term in the Cox regression model between calendar period and malnutrition for the outcome of death. While the study lacked sufficient power to detect marked differences between the pre-embargo (1989–1991) period and the other two periods of study, the observed differences with the pre-embargo period are consistent with the conclusions of the study. For example, although failing to reach statistical significance, the pre-embargo calendar period did have a p-value of .06 for the proportion of enrollees that died, which clearly supports the direction of our findings. This study has a number of strengths, including accurate standardized longitudinal anthropometric nutritional assessments and mortality assessments on a large population of children with minimal migration. The study capitalized on a rare circumstance in which little variation in availability of aid occurred for a vulnerable population throughout an international embargo. An additional censoring approach, described in the Analytical Methods section, did not alter the findings, suggesting a robustness of estimates. CONCLUSION An international embargo against Haiti coincided with an increased incidence of mortality and severe malnutrition among children less than 24 months of age in a geographic area where humanitarian aid was continuously available to the children in the study. This suggests that future international sanctions, even those with humanitarian/medical exceptions, could result in excessive unintended infant deaths. Acknowledgments — We acknowledge Rudolph St. Jean, Project Coordinator; Dr. Jerry Lowney, founder and president of the Haitian Health Foundation; and Dr. Ralph V. Katz, for their contributions to the study. Support was provided from NIH grant 5 R01 DE014708-03. REFERENCES 1. Nayeri, K., and Lopez-Pardo, C. M. Economic crisis and access to care: Cuba’s health care system since the collapse of the Soviet Union. Int. J. Health Serv. 35:797–816, 2005. 2. Garfield, R., and Santana, S. The impact of the economic crisis and the US embargo on health in Cuba. Am. J. Public Health 87:15–20, 1997.
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