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Highlights

SOMALIA — SITUATION STILL PRECARI-
OUS IN SOMALI REGION — Despite record
2007 meher harvests in many parts of the coun-
try, nearly 9 million people are still expected to
require food or cash assistance in 2008. Eight
million of those are being targeted by the GoE's
Productive Safety Net Program, an assistance
program for chronically food insecure people.
The food security situation in the Somali region
continues to be critical. Suffering from a series
of shocks over the past few years, including poor
rains and inadequate water and pasture for live-
stock, had led to reduced food access for many
households. While formal nutrition surveys have
yet to be completed, field reports point to an
increase in acute malnutrition in several zones.
The situation is said to be most worrisome in
Afder and Liban zones, where food distributions
have not taken place since October 2007.

KENYA—DISPLACEMENT LED BY POLITI-
CAL INSTABILITY—Presidential elections were
held in Kenya on December 27, 2007 and accu-
sations made by the opposition party of voting
irregularities plunged the country into chaos.
Schools and businesses closed across the country.
As of the end of March 2008, there were about
202,600 displaced persons in camps and centres,
and 196,000 displaced people within host com-
munities, the majority of those from Rift Valley
province. Assessments by Kenya's Food Security
Steering Group indicated that host families,
most of whom are subsistence farmers, were un-
der increasing pressure to sustain their own
household food security in addition to that of
displaced persons. More over, about seven dis-
tricts that are affected severely by the conflict in
Rift Valley province, account for close to 50
petcent of all cereal produced in the country
annually. As a result, current and future produc-
tion has been severely disrupted by the insecu-
rity.

SOMALIA—CONTINUED FOOD INSECU-

RITY IN THE SOUTH—The humanitarian
situation in Somalia has continued to deteriorate
in the past months. According to the post-Deyr
analysis by FSAU, the cutrrent crisis can be at-
tributed to three specific components: worsen-
ing humanitarian conditions in the Shabelles, a
continued increase in the number of IDPs and
petsistent drought in Hiran and Central regions.
Overall, it is estimated that 1,830 million peo-
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ple, including 850,000 people in rural areas,
275,000 old IDPs and 705,000 new IDPs, will
require humanitarian assistance in the coming 6
months. The number of IDPs has doubled since
August 2007, bringing the grand total to more
than one million. IDP communities are undet-
served and have settled in regions already facing
severe economic hardships, making them unable
to support the ongoing influx.

CHAD — INCREASE IN POPULATION
MOVEMENT — Fighting between rebel and gov-
ernment forces in the capital, N'jamena, in eatly
February 2008 led to the displacement of over
30,000 Chadians into neighboring Cameroon.
The rebels withdrew from the capital after two
days of street fighting and the situation, al-
though still volatile, has stabilized. A state of
emergency was declared for the whole country
on February 15”. Humanitarian efforts in the
east of the country have been hampered by over-
all insecurity and the fighting in N'djamena. At
the same time, increased insecurity in Western
Darfur prompted the arrival of another 15,000
refugees in Eastern Chad in February.

Refugees also continued to enter Southern Chad
from Central African Republic, bringing the
number of new arrivals to 10,000 since the be-
ginning of 2008 and 57,000 in total.

PAKISTAN — IMPACT OF FLOODING —
Heavy monsoon rains, exacerbated by Cyclone
Yemyin in late June, led to extensive flooding
in Balochistan and Sindh provinces in July
2007. While flooding in Balochistan was
mostly caused by direct rainfall, the situation in
Sindh was more a result of intense pressure put
on its irrigation system. The majority of farmers
lost most, if not all, of their rice crop to the
flooding and are anticipated to have inadequate
food stores to last until next yeat's harvest.

USA— REVIEW OF LITERATURE ON LEAD
POISONING IN REFUGEE CHILDREN ENTER-
ING THE COUNTRY — As indicated by the lit-
erature, albeit limited, refugee children have
much higher elevated blood lead levels com-
pared to children in the United States. It is im-
portant that public health officials both interna-
tionally and in the United States recognize the
seriousness of lead poisoning in refugee chil-
dren.




Risk Factors affecting Nutrition in Selected Situations

Situations in the table below are classed into both the underlying causes of malnutrition,
tive categories relating to prevalence and or risk relating to food security, public health environ-
of malnutrition (I—very high risk/prevalence, = ment and social environment, and the con-
II—high risk/prevalence, IIl—moderate risk/ straints limiting humanitarian response.
prevalence, IV—not at elevated risk/prevalence, These categories are summations of the causes
V-unknown risk/prevalence; for further expla-  of malnutrition and the humanitarian response,
nation see section "Indicators and classification" but should not be used in isolation to prescribe
at the end of the report). the necessary response.

The prevalence/risk is indirectly affected by
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Greater Horn of Africa

Nutrition Information in Crisis Situations

Ethiopia

Despite record 2007 meher harvests in many
parts of the country, nearly 9 million people
are still expected to require food or cash assis-
tance in 2008 (FEWS, 02/08). Eight million
of those are being targeted by the GoE's Pro-
ductive Safety Net Program (PSNP), an assis-
tance program for chronically food insecure
people. However, due to limited capacity,
some of the most vulnerable regions, including
Somali, Benshangul and Gambella, are not cur-
rently covered under the program.

The food security situation in the Somali re-
gion continues to be critical (FEWS, 02/08).
Suffering from a series of shocks over the past
few years, including poor rains and inadequate
water and pasture for livestock, had led to re-
duced food access for many households. While
formal nutrition surveys have yet to be com-
pleted, field reports point to an increase in
acute malnutrition in several zones. The situa-
tion is said to be most worrisome in Afder and
Liban zones, where food distributions have not
taken place since October 2007. In addition,
the region has been affected by outbreaks of
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casts are predicting that the March to May
2008 rains will be below normal in the eastern
Ethiopia (FEWS, 02/08). This could have a
serious impact on upcoming harvests, espe-
cially in those regions for which this is the
main rainy season.

Nutrition situation good to serious
The Enset livelihood zone survey (SNNPR),
carried out at the beginning of the hunger gap
in July 2007 by ACF-F, revealed the preva-
lence of acute malnutrition to be 13.7% (C.I.
10.2-17.1), including 2.3% (C.I. 1.0-3.6) se-
vere malnutrition (ENCU, 09/07) (figure 1).
Mortality rates were acceptable. 67% of re-
spondents stated they experienced food short-
ages in the months prior to the survey. An-
other 57% considered themselves as food inse-
cure the day of the survey, despite the fact that
many of them benefited from food distribu-
tions during the months of May-June.

FIGURE 1 RESULTS OF NUTRITION AND MORTALITY SURVEYS, ETHIOPIA, JULY-AUGUST 2007 (ENCU, 09/07)
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A second survey in Sankura woreda, Silte zone
(SNINPR), done by SC-UK in August 2007,
showed a much better situation. Acute malnu-
trition was only 3.0% (C.I. 1.8-4.1), and severe
malnutrition a mere 0.3% (C.I. 0.1-0.8)
(ENCU, 09/07). This survey took place just
after the Belg harvest, considered to be the
best in 5 years. Neatly 90% of participants
relied on their own production for food. A
high percentage (83%) also reported they had
access to piped water and pit latrines. In addi-
tion, 14.9% said they benefited from the
PSNP, which includes cash-for-work and di-
rect cash support.

Goal conducted two surveys in the Oromia
region. The first, in the Dillo and Megado
settlement areas (Borena zone, July 2007),

showed a serious situation. The prevalence of
acute malnutrition was 13.5% (exhaustive sur-
vey), although there were no cases of severe
malnutrition and mortality rates were average
(ENCU, 09/07). 73.6% of families reported
consuming only one meal per day, with prior-
ity given to young children, and over half said
they were heavily dependent on food aid.

The second survey occurred in Daro Lebu
woreda (West Hararghe zone, August 2007)
and found a prevalence of acute malnutrition of
8.6% (C.I. 6.1-11.2) (ENCU, 09/07). Mortal-
ity rates were well within the acceptable range.
Vaccination rates were low and water and sani-
tation facilities inadequate. The nutrition
situation was described as normal and the food
security situation typical within the Ethiopian
context.

Kenya

Presidential elections were held in Kenya on
December 27, 2007 and accusations made by
the opposition party of voting irregularities
plunged the country into chaos. Schools and
businesses closed across the country. As of the
end of March 2008, there were about 202,600
displaced persons in camps and centres, and
196,000 displaced people within host commu-
nities, the majority of those from Rift Valley
province (USAID, 26/03/08). Another 12,000
fled across the border to neighboring Uganda.
The death toll rose to 1,020, with many more
injured. Perceptions of ongoing insecurity have
persisted, despite a decreased threat of violence
since the signing of a power-sharing agreement
on 28 February 2008.

Humanitarian actors, both national and inter-
national, were quick to jump into action, set-
ting up shelters, providing food and medicines,
as well as addressing water and sanitation
needs. However, assessments by Kenya's Food
Security Steering Group indicated that host
families, most of whom are subsistence farm-
ers, were under increasing pressure to sustain
their own household food security in addition
to that of displaced persons (FEWS, 12/02/08).
More over, about seven districts that are af-
fected severely by the conflict in Rift Valley
province, account for close to 50 percent of all
cereal produced in the country annually. As a
result, current and future production has been
severely disrupted by the insecurity (FEWS,
02/08).

Somalia

The humanitarian situation in Somalia has
continued to deteriorate in the past months.
According to the post-Deyranalysis by FSAU,
the current crisis can be attributed to three
specific components: worsening humanitarian
conditions in the Shabelles, a continued in-

crease in the number of IDPs and persistent
drought in Hiran and Central regions (FSAU,
08/02/08) (map). Overall, it is estimated that
1,830 million people, including 850,000 peo-
ple in rural areas (table 1), 275,000 old IDPs
and 705,000 new IDPs, will require humani-
tarian assistance in the coming 6 months. The
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TABLE 1 SOMALIA FOOD SECURITY SITUATION ANALY-
S1S: POST DEYR 07/08 POPULATION NUMBERS,
JANUARY-JUNE 2008 (FSAU, 08/02/08)

Number of
people in | Total in
Number of.peo.ple Acute Food| AFLC or
Affected in Humanitarian
recion Emercen and HE as % of
cgions ersency Livelihood region
(HE) .. .
Crisis | population
(AFLC)
North
0 0 0

Central
Galgaduud 15,000 80,000 29
Mudug 5,000 35,000 11

South
Bakool 5,000 90,000 31
Bay 0 25,000 4
Gedo 10,000 35,000 14
Hiran 25,000 65,000 27
Middle
Juba 0 20,000 8
Lower Juba 15,000 60,000 19
Middle
Shabelle 85,000 40,000 24
Lower
Shabelle 155,000 85,000 28
Total 315,000 535,000 11

number of IDPs has doubled since August
2007, bringing the grand total to more than
one million. IDP communities are underserved
and have settled in regions already facing severe
economic hardships, making them unable to
support the ongoing influx.

The Shabelle regions are considered to be the
hardest hit by the present crisis and represent
74% of those identified as being in a humani-
tarian emergency. Host to more than 367,000
IDPs and expecting below normal cereal pro-
duction, the nutrition and food security situa-
tion is expected to remain critical in the coming
months.

Poor rains are seriously threatening the liveli-
hoods of many in Hiran and Central regions.
The migratory routes of many pastoralists are
compromised due to insecurity and they have
been forced to pay for expensive trucked water
to ensure adequate supply for their livestock.
April to June rains, crucial to ensure an ade-
quate Gu harvest and replenish water holes, are
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predicted to be below normal, which will surely
only aggravate the already critical situation
(FEWS, 12/03/08).

Nutrition situation at emergency

levels in most areas

Maps of the estimated nutrition situation in
January 2007, June 2007 and January 2008
show a continued deterioration in the South and
Central areas (FSAU, 01/08) (see maps).

Three surveys were carried out by FSAU/
partners in the Juba/Gedo regions in December
2007 (FSAU, 01/08). These regions experienced
good 2007 Deyrand Gu rains, which has con-
tributed to improved food security for many as
well as better water and pasture access for live-
stock. The surveys, done according to livelihood
zone, found results ranging from serious to
critical (figure 2), but generally, the situation
had not changed significantly in the preceding
6 months (FSAU, 01/08). It should be noted,
however, that the percentage of severe malnutri-
tion was very high in the Riverine livelihood, at
4.4%, and that over half of these cases (2.6%)
presented with signs of edema.

Most areas of Bay and Bakool regions were clas-
sified as generally food insecure by latest FSAU
reports (FSAU, 01/08). This was confirmed by
nutrition surveys in both areas, where the preva-
lence of acute malnutrition ranged from 11.8%
to 19.3% (figure 3) (FSAU, 12/07; MSF-CH,
11/07). Retrospective mortality rates were
within acceptable limits in all four surveys.

Surveys done in the Hiran region showed a
similar situation (FSAU, 12/07). The prevalence
of acute malnutrition was 14.2% in the ag-
ropastoral zone and 17.5% in the riverine zone
(figure 4). Severe malnutrition rates were 2.9%
and 2.5% respectively.

A random sampled nutrition survey among pro-
tracted IDPs living in camps around Bossasso
revealed critical rates of acute malnutrition
(Epi/MSE-S, 11/07). Severe malnutrition was
also high, although mortality rates were under
control (figure 4). Only 46.6% of respondents
were vaccinated for measles.



INTEGRATED FOOD SECURITY PHASE CLASSIFICATION, POST DEYR' 07/08
PROJECTIONS, JANUARY THROUGH JUNE 2008 (FSAU, 08/02/08)
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A final survey, carried out in Dusa-Mareb,

Galguduud region found serious rates of mal- ceptable limits (figure 4).
nutrition (FSAU, 01/08). Severe malnutrition

Prevalence of acute malnutrition (%)

Prevalence of acute malnutrition (%)

FIGURE 2 RESULTS OF NUTRITION AND MORTALITY SURVEYS, JUBA/GEDO REGIONS, DECEMBER 2007
(FSAU, o1/08)

FIGURE 3 RESULTS OF NUTRITION AND MORTALITY SURVEYS, BAY AND BAKOOL REGIONS,

Huddur district, Bakool Agropastoral population, Agropastoral population, Dinsor town, Dinsor

FIGURE 4 RESULTS OF NUTRITION AND MORTALITY SURVEYS, BARI, HIRAN AND GULGUDUUD RE-
GIONS, NOVEMBER-DECEMBER 2007 (FSAU, 12/07; FSAU, o1/08; MSF-S/EPICENTRE, 12/07)
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A knowledge attitude and practices study on tral Zones of Somalia in September-October
infant and young child feeding was conducted 2007. The results are summarized below (box
in North West, North East and Southern Cen- 1) (FSAU/Joint, 12/07).

Box 1 RESULTS OF A KNOWLEDGE, ATTITUDE AND PRACTICE SURVEY (FSAU/JOINT, 12/07)

Knowledge regarding breastfeeding and infant feeding passed down from grandmothers and was
generally found to be unsatisfactory
Colostrum was often viewed as unhealthy for newborns and breastfeeding not initiated in the first
3 days
EBF was generally considered as giving breast milk, water and sugar in the first months of life
Most mothers do breastfeed on demand and many breastfeed as long as 2 years or until they be-
come pregnant again
Most infants were started on tea and semi-solid foods (porridge, biscuits, potatoes) as early as 3
months as milk alone was not considered adequate
Older children were generally fed before adults and many mothers practiced responsive feeding to
encourage children to eat
Most children over the age of 2 ate from the family pot
Breastfeeding most often continued during illness as did special attempts to encourage eating
until recovery

MAIN RECOMMENDATIONS
Train and support Community Nutrition Workers (CN'W) and Traditional Birth Attendants
(TBAs) to promote positive breastfeeding practices
Capacity building should also be extended to traditional leaders, social support networks as well
as elderly women in the community

sud an FIGURE 5 RESULTS OF NUTRITION AND MORTALITY
SURVEYS, SOUTH SUDAN, OCTOBER-DECEMBER 2007
South Sudan (AAH-US, 10/07; AAH-US, 12/07)

Food security is expected to remain stable be-
tween January and April 2008 for the majority
of households across all livelihood zones, with
pockets of moderate to high flood-related food
insecurity and pockets of moderate food inse-
curity due to chronic-structural food deficits
(FEWS, 02/08).

Surveys were carried out among IDPs and resi-
dents in Renk County to assess the impact of
July flooding on nutrition and food security
(AAH-US, 10/07). The prevalence of acute
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on purchased food and that their access to food
was good.

Another survey done in Tonj North County by
AAH-US in December 2007 revealed an aver-
age situation (figure 5), with a lower preva-
lence of acute malnutrition than in surveys
carried out in previous years (AAH-US,
12/07). The survey was done just after the har-
vest and the food security situation was re-
ported to be adequate.

Darfur
Insecurity has increased in Darfur at the begin-

ning of the year, especially in West Darfur
(UN/SC, 11/03/08).

As a result of a pipeline break, CSB was in
short supply and, in order to have adequate
supplies for SFP programs, was removed from
the general ration and replaced by pulses
(UNICEF, 11/07).

Multiple surveys were conducted throughout
the region, but only two were authorized for
release by local authorities (UNICEF, 11/07).
The surveys, both conducted in West Darfur,
revealed rates of malnuctrition at or above
emergency levels (table 2). The prevalence of
severe malnutrition was especially high in both
studies although mortality rates were under
control.

TABLE 2 RESULTS OF NUTRITION AND MORTALITY SURVEYS, WEST DARFUR
(TEARFUND/JOINT, 06/07; WORLD RELIEF, 09/07)

Survey Area Acute Severe Acute Crude Mortality | Under 5 Mortality
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) (95% CI) (95% CI) (95% CI)

Beida locality |19.5 (16.5-23.0) | 3.7 (2.4-5.6) 0.46 0.76

Azirni,

Sanidadi and [15.7 (12.9-17.7)| 3.6 (2.4-4.8) 0.31 0.51

Um Tajouk

West Africa

sTambauctou
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Mali

Food prices and availability are considered sta-
ble and the 2007 harvest regarded as average
(FEWS, 11/07). Livestock are said to have
good access to water holes and pastures.

At least 39 cases of cerebrospinal meningitis,
including 1 death, were confirmed in the Se-
gou region in the week 21-28 January, 2008
(WHO, 03/02/08). This brings the total num-
ber of meningitis deaths to 3 since the begin-
ning of the year.

1060 |

According to a sur-
vey conducted by
ACH-S in August
2007, the nutrition
situation in the Kayes region was serious, al-
though crude and U5 mortality rates were in
the acceptable range (ACH-S, 08/07) (table 3).
Measles vaccination rates were very low at only
39.8%. The survey also estimated that, despite
a good 2007 harvest, 50-60% of the popula-
tion remains food insecure and has poor diet
diversity.
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TABLE 3 RESULTS OF A NUTRITION AND MORTALITY SURVEY, KAYES REGION, MALI,
AuGUsT 2007 (ACH-S, 08/07)

Survey Area Acute Severe Acute Crude Mortality Under 5 Mortality
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) 95% CI) (95% CI) (95% CI)

Gadougou I and

II communes, 103 (7.7-13.0) 14 (0.5-2.3) 0.41 (0.19-0.63) 1.16 (0.53-1.79)

Kayes Region

ACHS-S conducted a nutrition survey in the
southern regions of Gorgol and Guidimakha in
September 2007. Although severe malnutri-
tion and retrospective mortality rates were
within acceptable ranges, the prevalence of
acute malnutrition was above emergency levels
at 15.1% (ACH-S, 09/07) (table 4). Nearly
half (45.1%) of all U5 deaths occurred in the
days just after birth and for unknown reasons.
Questions about feeding practices revealed that
46.0% of newborns receive other liquids (i.e.
holy water, sugar water, other milk) before
breastfeeding is initiated and that 82.5% of
children in the survey consumed three or more
meals per day.

Mauritania

Rising cereal prices are expected to have a
negative impact on overall food security in the
country, which relies heavily on international
imports to fulfill domestic cereal demand
(FEWS, 04/02/08). Higher prices for such
commodities as rice and wheat are already
pushing them out of reach for poorer families.
Despite the late start and premature finish of
rains in 2007, which precipitated a prolonged
lean season, widespread access to government
and partner programs helped alleviate a food
crisis (ACH-S, 09/07).

TABLE 4 RESULTS OF A NUTRITION AND MORTALITY SURVEY, MAURITANIA,
SEPTEMBER 2007 (ACH-S, 09/07)

Survey Area Acute Severe Acute Crude Mortality Under 5 Mortality
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) 95% CI) (95% CI) 95% CI)

Gorgol and

Guidimakha 15.1 (12.8-17.4) 1.1 (0.3-2.0) 0.72 (0.34-1.10) 1.69 (0.47-2.91)

regions

Niger has also been affected by the meningitis
outbreak that has struck what is called the Af-
rican meningitis belt. Although none of the
country's departments has reached epidemic
levels, a total of 217 cases and 15 deaths (Case
fatality rate: 6.9%) have been reported since
January 1, 2008 (WHO, 02/03/08).

Niger

Despite good sorghum and millet harvests,
maize has become both scarce and more expen-
sive (FEWS, 11/07). However, price increases
seem to be more related to trade speculation
and are more or less limited to surplus areas.

Grazing conditions for livestock remained fa-
vorable, improving both their physical status
and monetary value.

The Government of Niger and partners con-
ducted another national nutrition survey in

Nutrition Information in Crisis Situations
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FIGURE 6 TRENDS IN PREVALENCE OF ACUTE MALNUTRITION, NIGER

S
<
.2
E
3
g Oct-05
= ct-
E ¥ Jun-07
u; M Nov-07
S
=
K]
g
=
~

Diffa Dosso Maradi Tahoua Tillaberi Zinder Niamey — All

Niger
FIGURE 7 TRENDS IN UNDER-FIVE MORTALITY RATES, NIGER
4 P e emEsEEsssmsssmEsEEssssmsssssEsEsEsSsssssssEssEssssmsssmsEs====
I R R R L EEEEEEEREE  EEEECEREEEE LR
)
S I il sl il
=
S 25 ks e Oct-05
N A [ it SR eh Pl M Jun-07
<
E, ISR BRARAREE ™ B R R B Nov-07
%‘S 1+ -pm- -
=
3
- j . B
O al T T T T T T
Diffa  Dosso Maradi Tahoua Tillaberi Zinder Niamey — All

November 2007, at the time of the cereal har-
vest (INS/Joint, 11/07). The overall prevalence
of acute malnutrition remained unchanged in
most of the regions, since the last survey done
in June 2007 (figure 6). The two regions dem-
onstrating a significant change were Tahoua,
where acute malnutrition increased from 7.5%
(5.5-10.2) in June to 14.2% (11.9-17.0) in the
current survey, and Diffa where acute malnu-
trition decreased from 19.4% (16.0-23.4) to
11.4 (9.0-14.4).

Compared to October 2005, the prevalence of
acute malnutrition seemed lower in most of
the regions, although the difference seemed
significant (confidence intervals did not over-
lap) in Tillaberi only. On the other hand, U 5
mortality rates were above alert threshold in
Dosso, Tillaberi and Zinder and seemed to

Niger

have significantly increased compared to June
2007 and November 2005 (figure 7).

Other surveys were conducted at department
levels in Maradi and Tahoua regions (ACH-S,
09/07-01/08; MSF-B, 11/07) (table 5). They
revealed precarious nutrition situations. In Da-
koro, Maradi region, the prevalence of acute
malnutrition had significantly decreased in
November 2007, which was the harvest season,
compared to April 2007, where the prevalence
of acute malnutrition was 17.7% (14.5-20.9)
(MSE-B, 11/07). The same pattern was ob-
served in Mayahi department where the preva-
lence of acute malnutrition significantly de-
creased in January 2008, after the harvest,
compared to September 2007 (ACH-S, 09/07,
AAH-S, 01/08).

NICS 16 . March 2008
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TABLE 5 RESULTS OF NUTRITION AND MORTALITY SURVEYS, MARADI AND TAHOUA REGIONS, NIGER
(ACH-S, 09/07-01/08; MSE-B, 11/07)

Acute Severe Acute Crude Mortality Under 5 Mortality
Survey Area Date Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) (95% CI) (95% CI) (95% CI)
MARADI REGION
Dakoro health Nov-07 8.6 (6.4-10.8) 0.4 (0.0-0.8) 0.2 (0.1-0.3) 0.6 (0.4-0.8)
district
fﬁiih‘ deparc- Sep-07 14.8 (11.7-17.8) 1.1 (0.3-2.0) 0.27 (0.12-0.41) 0.96 (0.42-1.49)
f:jg?h‘ depart- Jan-08 9.1(6.9-11.2) 0.4 (0.0-0.9) 0.26 (0.09-0.43) 0.63 (0.01-1.27)
TAHOUA REGION
ﬁﬁf depart- Nov-07 14.1 (10.0-18.2) 0.7 (0.1-1.5) 0.65 2.28 (1.02-3.54)
g‘zilfk depart- Nov-07 14.3 (10.4-18.3) 1.1 (0.1-2.1) 0.54 (0.29-0.79) 1.58 (0.60-2.56)

Central Africa

CENTRAL ;
AFRICAN REPUBLIC ETH
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Chad

Unrest in N’jamena leads to popula-

tion movements

Fighting between rebel and government forces
in the capital, N'jamena, in early February
2008 led to the displacement of over 30,000
Chadians into neighboring Cameroon (OCHA,
02/08). The rebels withdrew from the capital
after two days of street fighting and the situa-
tion, although still volatile, has stabilized. A
state of emergency was declared for the whole
country on February 15"

UNHCR registered approximately 20,000
refugees in the Cameroonian city of Kousseri,
most of whom said they do not intend to re-
turn to Chad in the immediate future (OCHA,
02/08). A more permanent camp was estab-
lished in Maltam, 32km from Kousseri, and
over 5,500 refugees have already been trans-
ferred there. Food and NFI distributions, as
well as a vaccination campaign, were put in
place for the refugee population.

NICS 16 . March 2008
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Refugee influx
from neighbor-
ing countries
ongoing
Humanitarian efforts in the east of the country
have been hampered by overall insecurity and
the fighting in N'djamena. At the same time,
increased insecurity in Western Darfur
prompted the arrival of another 15,000 refu-
gees in Eastern Chad in February (OCHA,
02/08). The UNHCR was prevented from
transferring newly arrived refugees to safer lo-
cations away from the border by armed men
(IRIN, 15/02/08). This took place just after
the Chadian Prime Minister stated that the
government would no longer allow entry to
refugees from Sudan, and UNHCR was wait-
ing government approval to move the refugees.

A food security assessment was conducted in
Eastern Chad in November 2007 (WFP,
12/07). The survey covered the 12 refugee
camps, five displaced camps and seven villages.
The situation has remained precarious, al-
though food consumption (according to food



frequency records over the previous week) Refugees also continued to enter Southern

seems to have improved compared to 2005 and ~ Chad from Central African Republic, bringing

2006 (table 6). Other main results are pre- the number of new arrivals to 10,000 since the

sented in box 2. beginning of 2008 and 57,000 in total
(OCHA, 06/03/08).

TABLE 6 FOOD CONSUMPTION, EASTERN CHAD (WEFP, 12/07)

Displaced Refugees Residents

2005 | 2006 | 2007 | 2005 | 2006 | 2007 | 2005 | 2006 | 2007

Poor food. - | 437|334 | 319|200 | 223 | - | 153|169
consumption
Acceptable
food - 16.3 | 41.1 9.4 | 28.0 | 41.8 - 30.8 | 43.7
consumption

Box 2 FOOD SECURITY AND PUBLIC HEALTH; KEY FINDINGS; EASTERN CHAD (WFP, 12/07)

Foob SECURITY
The main source of income for refugees and IDPs is employment by humanitarian agencies (38%
and 29%, respectively). More than 20% of resident population also benefit from it, although their
main source of income is selling of their agricultural production

Other significant sources of income for all populations are selling of wood and petty trading
Agricultural production is limited for the host communities by the lack of means (such as seeds
and tools), while the major obstacle for refugees and IDPs remains their restricted access to
cultivable land

Cash savings are virtually non-existent among all communities and access to credit is limited

Food is the main expense of the families (more than 50% of total expenses for residents and IDPs

and about 40% for refugees), even for refugees and IDPs, who receive food distributions

Milling costs represent 20% and 30% of total expenditures for displaced and refugees

Refugees and IDPs devote significant time to wood collection and competition for this scarce re-
source has become a source of tension with host communities

PuBLIC HEALTH
Refugee camps have a health centers that provide free care while many host villages and IDP com-

munities have little or no access to health care

Access to safe drinking water is 81%, 89.6% and 95.6% for host, displaced and refugee popula-
tions, respectively (quantity is not mentioned)

NICS 16 . March 2008
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Contrasting nutrition situations in

displaced camps

Two surveys were done by Epicentre/MSF-S in
October 2007, the first in Am Dam prefecture,
Ouaddai region and the second in Am Timan
city, Salamat region (Epicentre/MSE-S, 10/07).
Random sampled surveys were conducted
among resident populations and rapid assess-
ments using convenience sampling were con-
ducted in nearby IDP settlements. Acute and
severe malnutrition were higher in Ouaddai
than in Salamat among both resident and IDP
populations, and showed a serious situation
(table 7). Severe acute malnutrition seemed

especially high among IDPs. Vaccination rates
were very low in all of the surveyed areas.
ACF-F conducted another nutrition survey in
the town and IDP camp of Dogdore in Ouad-
dai region in November 2007 (ACF-F, 11/07).
The town includes approximately 2,000 resi-
dents and 27,500 IDPs. The prevalence of
acute malnutrition indicated a worrisome but
not alarming situation, while severe malnutri-
tion was quite low (table 7). On the other
hand, mortality rates were near or above emer-
gency levels and may be explained in part by
increased morbidity during the recent rainy
period, as well as poor sanitation conditions.

TABLE 7 RESULTS OF NUTRITION AND MORTALITY SURVEYS, OUADDAI AND SALAMAT REGIONS, CHAD
(EPICENTRE/MSF, 10/07; ACF-F, 11/07)

Survey Area Acute Severe Acute Crude Mortality Under 5 Mortality | Measles Vaccination
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day) According to card and
(%) (95% CI) 95% CI) (95% CI) (95% CI) history
(%)
OUADDAI REGION

Residents, Am

14.4 (10.5-18.4) 1.6 (0.4-2.7) 0.27 (0.18-0.40) 0.52 (0.26-0.89) 18.1
Dam prefecture
Am Sieb IDP
camp, Am Dam
prefecture 17.8 3.7 0.17 0.52 34.0
(convenience
sampling)
Dogdore village
and IDP camps, 8.1(5.7-10.4) 0.4 (0.0-0.9) 0.89 (0.54-1.24) 2.04 (1.24-2.83) 90.8
Dar Slia

SALAMAT REGION

Am Timan city 8.9 (6.9-11.0) 1.0 (0.2-1.8) 0.34 (0.21-0.54) 0.73 (0.36-1.42) 40.0
Ideter IDP
camp, Am
Timan city 6.4 1.1 0.8 1.9 48.9
(convenience
sampling)

Democratic Republic of

Congo

Two earthquakes, measuring 6.1 and 5.0 on
the Richter scale, were recorded along the
DRC/Rwandan border on February 3, 2008
(OCHA, 04/02/08). Initial estimates con-

assessment in the South Kivu capital of Bu-
kavu in the weeks following the earthquake
identified structural damage to homes and
other buildings, including 56 medical facilities
and several schools, as the major consequence
of the earthquake (UNDAC, 22/02/08).

firmed 44 dead and over 1,000 injured. A UN
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Katanga province remained in the midst of a



FIGURE 8 PREVALENCE OF ACUTE MALNUTRITION AND MORTALITY RATES, DRC, NOVEMBER 2007-JANUARY
2008 (AAH-US, 11/07-01/08; COOPI, 11/07)
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Severe Malnutrition

cholera epidemic, recording 5,483 cases and
120 deaths in the first 7 weeks of the 2008
alone (OCHA, 02/08). Efforts are being made
by the MoH and UN partners, as well as nu-
merous NGOs to curb the epidemic, including
provision of clean drinking water and well dis-
infection, improvement of sanitation facilities
and community education (UNICEF,
04/03/08).

A series of random sampled surveys by AAH-
US in South Kivu indicated the nutrition
situation to be quite good (AAH-US, 11/07-
01/08). Acute malnutrition rates ranged from
0.9-4.6%, while severe malnutrition was negli-
gible and very few cases of edema were re-
ported (figure 8).

Additional surveys conducted in other prov-
inces found nuctrition situations ranging from
good to serious (AAH-US, 11/07-01/08;
COOPI, 11/07) (figure 8). Under 5 mortality

Moderate Malnutrition X CMR ¢ <SMR

rates were above the emergency threshold in
the Bandundu and Kasai Oriental province
surveys.

IRC conducted randomly-sampled retrospec-
tive mortality surveys in 31 health zones, cov-
ering a recall period of 16 months (January
2006 - April 2007) (IRC/Joint, 01/08). Two
surveys were done; one was carried out in 15
health zones in the west of the country and the
other one was undertaken in 16 health zones,
in the east of the country. The results showed
high mortality rates, especially in the east of
the country (table 8). The difference between
the crude mortality rates in the east and west
was statistically significant. Mortality rates
have remained stable compared to 2004 in
both areas (figure 9). Fever/malaria, diarrhea,
respiratory infections, tuberculosis and neona-
tal conditions were responsible for over 55% of
deaths.
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TABLE 8 RESULTS OF MORTALITY SURVEYS, DRC, 2006-2007 (IRC, 01/08)

Crude Mortality Rate| Under-five Mortality | Crude Mortality | Under-five Mortality
(/1,000/month) Rate (/1,000/month) |Rate (/10,000/day)*| Rate (/10,000/day)*

(95% CI) (95% CI)
WEST
2.0(1.8-2.1) ’ 4.7 (4.3-5.1) ’ 0.66 ’ 1.54
EAsT
2.4 (2.3-2.6) ’ 5.2 (4.8-5.7) ’ 0.79 ’ 1.70

* Calculated from the rate expressed as /1,000/month

FIGURE 9 MORTALITY RATES, DRC
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Huila province, largely affected by the war, has
experienced relative stability over the past few

years and as such, most relief services have
slowly been discontinued. A recent random-
sampled nutrition survey conducted by ACH-S
in the remote municipality of Chipindo indi-
cated a worrisome nutrition situation (ACH-S,
09/07). The results, while not significantly
different from the last survey done in 2004, are
much higher than those obtained in a 2003

son to previous

surveys and the study authors suggest that
poor access to adequate health care, lack of die-
tary diversity and the cessation of food aid in
December 2006 have all contributed to the
rise.
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TABLE 9 RESULTS OF A NUTRITION AND MORTALITY SURVEY, ANGOLA, SEPTEMBER 2007

(AAH-S, 09/07)

Survey Area Acute Severe Acute Crude Mortality Under 5 Mortality
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) 95% CI) (95% CI) (95% CI)

Chipindo
municipality, 6.4
Huila province

(4.6-8.3) 0.8

Asia

(0.3-1.3)

0.71 (0.34-1.08) 2.04 (0.85-3.22)
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Myanmar

In October 2007 ACE-F conducted a random-
sampled nutrition survey in Northern Rakhine
State, located in the extreme west of the coun-
try along the border with Bangladesh. Ap-
proximately 90% of the population in the dis-
tricts surveyed are Arakan Muslims of Indian

or Persian descent and, as such, are not recog-
nized as Burmese citizens (ACE-F, 11/07).

The survey unveils an exceptionally high
prevalence of acute malnutrition, although
both severe malnutrition and mortality rates
are below alert levels (table 10). The results are
slightly higher than those found in a January
2006 survey, but this might be explained by

frot pr—
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the fact that it was carried out towards the end
of the lean season.

BMI was also calculated for 312 non-pregnant
mothers, for whom 52.9% fell below 18.5 kg/
m?. Nearly one third of under-5 deaths were
reported as having occurred in the first 8 days
of life, although in most cases the specific
cause of death was unknown. Over half of re-
spondents stated using an unimproved water
source, most commonly a nearby pond or river.

TABLE 10 PREVALENCE OF ACUTE MALNUTRITION AND MORTALITY RATES, MYANMAR, OCTOBER 2007
(ACE-F, 11/07)

Survey Area Acute Severe Acute Crude Mortality Under 5 Mortality
Malnutrition Malnutrition (%) (/10,000/day) (/10,000/day)
(%) (95% CI) (95% CI) (95% CI) (95% CI)

Maungdaw and
Buthidaung
townships

25.6 (19.7-31.5) | 1.8

(0.6-3.0)

0.34 (0.15-0.53) 1.36 (0.31-2.41)
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Pakistan

Heavy monsoon rains, exacerbated by Cyclone
Yemyin in late June, led to extensive flooding
in Balochistan and Sindh provinces in July
2007. While flooding in Balochistan was
mostly caused by direct rainfall, the situation
in Sindh was more a result of intense pressure
put on its irrigation system. Sindh province's
already poorly maintained system of canals and
drains was overwhelmed by the excess water
run-off, leading to no fewer than 20 breaches.
The rise of water was relatively gradual and, as
such, those living in flood areas were able to
evacuate to safer ground (AAH-US, 09/07).

AAH-US conducted a food security assessment
in September 2007 and two nutrition surveys
in November 2007 to evaluate the effect of the
flooding on the populations of Kamber-
Shahdadkot and Dadu districts, from where an
estimated 100,000 persons (approximately
10% of the population) were forced to leave
their homes.

The food security assessment found that 71%
of those displaced had either already returned
to their homes or anticipated returning home
by the end of October 2007. 89% of respon-
dents identified agriculture as their primary
source of revenue. The majority of farmers lost
most, if not all, of their rice crop to the flood-
ing and are anticipated to have inadequate food
stores to last until next year's harvest. A fur-
ther 70% of people stated that they had al-
ready reduced their daily food consumption as
a direct result of the floods.
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FIGURE 10 PREVALENCE OF ACUTE MALNUTRITION
AND MORTALITY RATES, SINDH PROVINCE, PAKISTAN,
OCTOBER 2007 (AAH-US, 11/07)
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Most (86%) of the displaced benefited from
some sort of initial food aid. However, most
common coping mechanisms identified were
casual labor, the sale of livestock and borrow-
ing money, all of which will help in the short-
term, although the assessment recommends
continued external support to flood victims
until at least the next harvest.

In November 2007, AAH-US carried out two
surveys to assess the nutritional status of chil-
dren affected by the floods (AAH-US, 11/07).
The prevalence of malnutrition was found to
be just above the emergency threshold in both
surveys (figure 10), while retrospective mortal-
ity rates were under control.
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Lead poisoning in children can be a chronic
disease that can easily develop into serious con-
ditions such as affecting the central nervous
system. In adults, clinical lead poisoning usu-
ally affects the peripheral nervous system,
whereas in children it most often affects the
central nervous system.' It has been well docu-
mented that children are more sensitive to lead
than adults and their symptoms are not as re-
versible; which ultimately lead to a paradigm
shift in research by moving from focusing on
lead poisoning prevention from adults in in-
dustrial settings to children with smaller expo-
sures.” There has been extensive research per-
formed on the health impacts of lead exposure
in early childhood. Children who are exposed
to high lead levels could have damage to the
nervous, hematopoietic, endocrine,and renal
systems. At lower exposures, lead has been as-
sociated with cognitive and neurobehavioral
damage.’

One group that is often overlooked in the lead
screening discussions is refugee children. In
20006, 18,711 children (0-17 years of age) were

admitted to the United States as refugees.
Childhood lead poisoning is a problem world-
wide. In other parts of the world, the main
sources of lead are different than in the United
States. ' Leaded gasoline is still widely used in
many countries and contributes to elevated
Blood Lead Levels (BLLs) to children overseas.
Poorly glazed pottery can potentially cause
high lead levels in food, which can be the most
prominent source of lead in some areas. Addi-
tional sources of lead contamination include
flour mills, medications and cosmetics, and
consumer products.’  Sources of lead exposure
for children in Latin American and Caribbean
countries can include leaded gasoline, paint,
leaded-glazed ceramics, ethnic remedies, in-
dustries such as battery recycling, and cottage
industries such as battery repair and the pro-
duction of pottery or ceramics.” In Asia a lot
of focus has been placed around lead poisoning
in children revolves and the use of surma, a
lead-based cosmetic used in India and Paki-
stan. Likewise, Kohl is a widely used tradi-
tional cosmetic worn around the eyes in Asia,
particularly South Asia and the Middle East.’
In Africa the literature points to lead concen-
trations being higher in those who used eye
cosmetics, lived near a battery smelter, or lived
in a certain geographical area including those
with high traffic density in urban areas.”

This article will identify why lead poisoning in
refugee children is a serious international
health concern. The next sections will identify
the effects that lead poisoning may have on the
development of refugee children, screening and
testing options, and risk factors associated with
elevated BLLs from countries of origin.

' Needleman, H.L. Lead poisoning. Annual Review of Medicine. 2004;55:209-222

? Bellinger, D.C. Lead. Pediatrics. 2004 Apr;113(4 Suppl):1016-22

’ Bernard, Susan M. JD, DrPH, MPH. Should the Centers for Disease Control and Prevention’s Childhood Lead Poisoning
Intervention Level Be Lowered? Am J Public Health. 2003 August; 93(8): 1253-1260

‘CDC Lead Poisoning Prevention and Treatment Recommendations for Refugee Children www.cde.gov/nceh/lead

’Matte TD, Figueroa JP, Ostrowski S, Burr G, Jackson-Hunt L, Keenlyside RA, Baker EL. Lead poisoning among household
members exposed to lead-acid battery repair shops in Kingston, Jamaica. Int J Epidemiol. 1989 Dec;18(4):874-881

° Al-Ashban RM, Aslam M, Shah AH. Kohl (surma): A toxic traditional eye cosmetic study in Saudi Arabia. Public Health.

2004 Jun; 118(4):292-8

"Diouf, A, et al. : Environmental lead exposure and its relationship to traffic density among Senegalese children: a pilot
study. Human & Experimental Toxicology, 2003 (Vol. 22) (No. 10) 559-564
*Pfitzner, Mark A et al. Prevalence of elevated blood lead levels in Nigerian children. Ambulatory Child Health 2000 6 (2),

115-123
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Pathophysiology of Lead Poisoning
The pathophysiology of lead poisoning in chil-
dren is predicated on that fact that children are
vulnerable because their developing bodies
absorb more lead, and because hand-to-mouth
behavior in young children puts them at risk
for lead exposure. In fact, children can absorb
about 50% of ingested lead.” Further more,
poor nutrition, specifically a low intake of iron
and calcium, can increase absorption of lead
and exacerbate the poisoning. Lead is depos-
ited in several tissues and into the bloodstream
and can also persist in bone and teeth for up to
25 years. An important fact is that high bone
lead levels can increase blood lead levels post
exposure and with the elimination of the
source."’

Toxicity from lead occurs in several ways.
First, lead binds to enzymes in the heme path-
way. Lead inhibits ferrochelatase, which leads
to an increase in the levels of protoporphyrin.
Protoporphyrin levels that reach 35ug/dL are
associated with lead toxicity and iron defi-
ciency. Additionally, lead is also a competitive
inhibitor of calcium. Many sites on the cell
surface are activated by calcium however they
have a greater affinity for lead."

Lead intoxication affects the developing brain
of a child. Lead causes an inappropriate release
of neurotransmitter and competes with cal-
cium to block neurotransmitter release. The
resulting affect interferes with selective prun-
ing of synaptic connections in the brain during
initial years of brain development. Lead also
interferes with glutamate metabolism, which is
thought to be associated with neuronal devel-
opment. Another receptor that is selectively
blocked by lead is MN-methyl-D-aspartate,

which is responsible for the development of
brain plasticity. This effect reduces the level of
retention of newly learned information. In ad-
dition, high BLLs disrupt endothelial cell
function in the blood-brain barrier. This effect
produces hemorrhagic encephalopathy, which
results in seizures and coma. "’

Lead encephalopathy can occur with BLLs in
the range of 10-80 pg/dL which may signify
the pathologic changes in the CNS of lead-
exposed children. Secondary to microvascular
lesions tend to be edema, vacuolation, hemor-
rhage and reactive glial changes.”

Auditory and visual functionality is also af-
fected by increased BLLs in children. Higher
doses of lead increase the threshold of the audi-
tory nerve action potential and affects both the
retina and visual cortex of the developing vis-
ual system. Low-to-moderate lead levels during
development phases in children produce selec-
tive rod deficits. Researchers have stated that
undetected sensory deficits could impair motor
and mental development of children.

Lead poisoning can also hamper with the de-
velopment of tertiary brain structure that leads
to permanent disabilities, most notably poor
hand—eye coordination, longer reaction times,
hearing or speech impairments, and decreased
learning and memory. "

Children exposed to lead can have earlier signs
of attention-deficit/hyperactivity  disorder
(ADHD) and lower scores on standardized
tests. . An international pooled analysis of
1,333 children found evidence of lead hamper-
ing the intellectual ability in children with
blood lead levels less than 7.5 ug/dL. In addi-
tion, it was noted that an estimated decrease of

? Agency for Toxic Substances and Disease Registry. Toxicological Profile for Lead Atlanta, Ga: ATSDR; September 2005

10

and management. Pediatrics. 2005; 116:1036-1046

American Academy of Pediatrics Committee on Environmental Health. Lead exposure in children: prevention, detection,

"Piomelli S. Lead poisoning. In: Behrman RE, Kliegman RM, Jenson HB, eds. Nelson's Textbook of Pediatrics. 16th ed.

Philadelphia, Pa: WB Saunders; 2000: 2156-2159

“Lead poisoning: http://www.emedicine.com/radio/topic386.htm

" Winder C, Garten LL, Lewis PD. The morphological effects of lead on the developing central nervous system. Neuropathol

Appl Neurobiol. 1983 Mar-Apr;9(2):87-108

"“Piomelli S. Lead poisoning. In: Behrman RE, Kliegman RM, Jenson HB, eds. Nelson’s Textbook of Pediatrics. 16th ed.

Philadelphia, Pa: WB Saunders; 2000: 2156-2159

15 . . . . . . . . .
American Academy of Pediatrics Committee on Environmental Health. Lead exposure in children: prevention, detection,

and management. Pediatrics. 2005; 116:1036-1046
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3.9 1Q points was associated with blood lead
level increases from 2.4 to 10 ug/dL."

The level of toxicity plays a role in the medical
consequences of lead as described in Table 1."

It is important to note that maternal blood
lead levels of 10 to 15 ug/dL may increase risk
for premature birth and low birth weight.
Lead also readily crosses the placenta, thus en-
dangering fetal viability.” In addition, it has
been documented that effects of lead may actu-
ally continue into adolescence regardless of
whether BLLs decrease.” Finally, exposure to
lead could potentially lead to delayed puberty
in females.”

Screening and Diagnostic Testing
The two most common methods of screening
children for lead poisoning are venous blood
sampling and capillary blood sampling. The
venous method is the most accurate way to
measure lead in blood, while the capillary
screening method is an easier way to screen
young children. However, capillary samples
appear to be less accurate and more prone to
contamination. Capillary testing has a false-
positive rate of three to nine percent and false-
negative rate of one to eight percent.”

In children with BLLs of 45 pg/dL or more, it
can be helpful to determine the erythrocyte
protoporphyrin level, which increases when
blood lead levels exceed 30 pg/dL. This indi-
cates impairment of the heme biosynthetic
pathway. Due to this impairment in the sys-
tem, children with elevated levels should be
tested for iron deficiency (usually via the zinc
protoporphyrin test).” Erythrocyte protopor-
phyrin levels lag behind blood lead levels by

TABLE 1 BLOOD LEAD LEVELS AND EFFECT ON

CHILDREN*
Blood Lead |Effect on Children
Level (ug/dl)
" >380 | convulsions, coma, and death
| 100-150 | encephalopathy
ﬂ >70 | anemia with acute poisoning
ﬂ >40 | decrease hemoglobin synthesis
\| >20 | delayed nerve conduction
slow cognitive and behavioral
>10
development
<10 stunt bone growth as a consequence
of decreased vitamin D metabolism

* Table adapted from Centers for Disease Control and
Prevention'

several weeks, therefore periodically monitor-
ing the erythrocyte protoporphyrin level to
gauge the effectiveness of medical interven-
tions is recommended.

Table 2 identifies recommendations for follow-
up testing with venous samples according vari-
. 23

ous cut points for blood lead levels.

Capillary filter paper was used to obtain capil-
lary samples. The filter paper method for lead
determinations has a sufficiently high sensitiv-
ity and specificity and correlates well with ve-
nous sampling. There has been an emphasis
placed on this type of screening due to the ease
with which this technique can be performed.
Samples can be easily sent to a laboratory by
regular mail. These characteristics of the
screening approach indicate that it is a promis-
ing and attractive reference method, particu-
larly in large populations of widely dispersed
young children in China and other countries.

“Lanphear BP, Hornung R, Khoury J, et al. Low-level environmental lead exposure and children’s intellectual function: an
international pooled analysis. Environ Health Perspect. 2005; 113:894-899

""Centers for Disease Control and Prevention. Managing Elevated Blood Lead Levels Among Young Children: Recommenda-
tions From the Advisory Committee on Childhood Lead Poisoning Prevention. 2002

"*Mendelsohn AL, Dreyer BP, Fierman AH, et al. Low-level lead exposure and behavior in early childhood. Pediatrics. 1998;

101:E10

""Bellinger D, Sloman J, Leviton A, et al. Low-level lead exposure and children’s cognitive function in the preschool years
[published correction appears in Pediatrics. 1994;93:A28Y}. Pediatrics. 1991; 87:219-227
*Selevan SG, Rice DC, Hogan KA, et al. Blood lead concentration and delayed puberty in girls. N Engl J Med. 2003;348:

1527-1536

* United States Preventive Services Task Force. 1996. Chapter 23, Screening for Elevated Lead Levels in Childhood and Preg-
nancy. Guide to Clinical Preventive Services: Second Edition. 1996
*CDC. Preventing lead poisoning in young children. Atlanta (GA): CDC; 2005 Aug. p.101

? www.keepingkidshealthy.com

" Shen, Xiao-Ming et al. Applicability of a filter paper method to measure blood lead levels in large populations of Chinese
children. Clinica Chimica Acta Volume 328, Issues 1-2, February 2003, Pages 99-104
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TABLE 2 CLASSIFICATION OF BLOOD LEAD LEVELS CUT-OFF POINTS IN CHILDREN"

Classification of blood lead levels cut-off points in children

Blood Lead Level

Exposure Level

Time when venous blood
level should be obtained

(mcg/dl) for confirmation and/or
follow-up
| <9 | 1 |not necessary
| 10-14 | 1A [3-4 months
| 15-19 | 11B fwithin 1 month
| 20-44 | 11 fwithin 1 week
| 44-69 | v |within 48 hours
| >69 | \% immediately

Capillary filter paper was used to obtain capil-
lary samples. The filter paper method for lead
determinations has a sufficiently high sensitiv-
ity and specificity and correlates well with ve-
nous sampling. There has been an emphasis
placed on this type of screening due to the ease
with which this technique can be performed.
Samples can be easily sent to a laboratory by
regular mail. These characteristics of the
screening approach indicate that it is a promis-
ing and attractive reference method, particu-
larly in large populations of widely dispersed
young children in China and other countries. *

Blood Lead Levels in Refugees

Within the United States

In 2006, 41,150 persons were admitted to the
United States as refugees. Of these refugees,
18,711 or 45% were children (0-17 years of
age). The leading countries of origin for refu-
gees were Somalia, Russia, and Cuba which
accounted for 47% of all refugees admitted.
Within the United States in 2006, refugees
mainly settled in California, Minnesota, Texas,
Florida, Washington and New York. It is esti-
mated that nearly one-half of all refugees set-
tled in one of these six states. Most refugee
resettlement agencies try to place refugees in
areas in which the refugees may already have

Nutrition Information in Crisis Situations

family members or in similar ethnic communi-
ties.

Over the past decade, approximately 70,000
refugees have resettled in the United States
each year. US federal regulations stipulate a
process for the health screening of refugees
shortly after they arrive in the country. Refu-
gees must undergo an overseas health screening
and US regulations permit and fund an initial
domestic screening to eliminate health-related
barriers to successful resettlement while pro-
tecting the health of the public. Departments
of health or public health agencies usually run
these screenings; however, the breadth of clini-
cal services and laboratory testing thatare pro-
vided varies considerably among states.”

Federal standards stipulate that a refugee
medical screening take place within 90 days
after a refugee's arrival in the United
States. However, the screening is not uniform
across all states and most do not have a BLL
screening protocol for refugee children. The
Centers for Disease Control and Prevention
(CDC) recommends blood lead testing of chil-
dren within 90 days of arriving into the
United States so treatment can be provided if
necessary. According to the CDC, until federal
standards for blood lead testing and lead risk
assessment in refugee children are imple-

* Shen, Xiao-Ming et al. Applicability of a filter paper method to measure blood lead levels in large populations of Chinese
children. Clinica Chimica Acta Volume 328, Issues 1-2, February 2003, Pages 99-104

® http://www.migrationinformation.org/USfocus/display.cfm?ID=229

* Geltman, Paul L., Cochran, Jennifer. A Private-Sector Preferred Provider Network Model for Public Health Screening of
Newly Resettled Refugees. Am J Public Health, Feb 2005; 95: 196 - 199
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TABLE 3 ODDS OF BLL ELEVATION BY BIRTH PLACE FOR 660 REFUGEE CHILDREN WHO RESETTLED IN MASSA-
CHUSETTS BETWEEN 1995 AND 1999, COMPARED WITH SIMILARLY-AGED US CHILDREN*

Former Soviet Union

(1.4[0.8,2.4])

Former Yugosiavia

_._

(1.5[0.7, 3.4])

B

Near East
l (7.2[1.6, 25.1])
= Americas (non-US)
|
{14.5[4.0, 47.6))
Africa
I {7.59[4.2, 14.6])
| Asia
[ ]

(12.9 [6.1, 27.0])

All Refugee Children

—5—
(2.7 1.9, 4.1])
0.01 0.10 1.0 10.0 100.0
* Table adapted from Getlman et al 2001*
mented, BLL testing of all refugee children 6  and kohl. Surma is a lead-based cosmetic and

months to 16 years old on arrival in the United
States is recommended. In addition,
the CDC recommends blood lead testing, for
children younger than 6 years within 90 days
after arrival in the United States, and a follow-
up blood lead test 3-6 months after placement
in a permanent residence. Also, blood lead
screening for refugee children aged 6 years and
older should be performed if lead hazards are
evident.”

Blood Lead Levels by Country of
Origin

It has been documented that newly arrived
refugee children are twice as likely as U.S. chil-
dren to have elevated BLLs as indicated. Some
sub-populations of refugee children are 12-
14.5 times more likely to have elevated BLLs ™
as indicated in Table 3.

In Asia, increased focus has been placed around
lead poisoning in children and the use of surma

can be a source of lead. Likewise, Kohl is a
widely used traditional cosmetic. Individuals
living in the Middle East and South Asia wear
this around the eyes.’ Another concern in Asia
pertaining to lead exposure in children is ay-
urveda, which is a traditional form of medi-
cine practiced in India and other countries in
the Indian sub-continent. Ayurvedic medica-
tions often included products such as herbs,
minerals, and metals.”

In Africa, there have been many studies that
have looked at the risk of lead exposure in chil-
dren. In many countries in Africa, traffic den-
sity is increasing in urban areas which is con-
sidered a risk factor for children in terms of
lead exposure.” Some studies have shown that
the strongest associations were found between
elevated BLLs and whether the family lived in
a house on a tarred road. ™ In addition, in Af-
rica peeling paint in older homes was identi-

“CDC Lead Poisoning Prevention and Treatment Recommendations for Refugee Children www.cdc.gov/nceh/lead
* Geltman PL, Brown M]J, Cochran J. Lead poisoning among refugee children resettled in Massachusetts, 1995 to

1999. Pediatrics. 2001;50:457-59

” MMWR weekly, Lead Poisoning Associated with Ayurvedic Medications --- Five States, 2000—2003

30

197, Issues 1-3, 30 April 1997

Nriagu, Jerome et al. Lead poisoning of children in Africa, III. Kaduna, Nigeria Science of The Total Environment Volume
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fied as a risk factor for elevated blood lead lev-
els in children. *' Some studies have shown that
elevated BLLs were found in those children
who used eye cosmetics, lived near a battery
smelter, or lived in a certain geographical area.
The causes of lead intoxication in children in
Africa are considered to be multi-factoral.’

In Latin American and the Caribbean coun-
tries, children are most likely exposed to lead
by leaded gasoline, paint, leaded-glazed ceram-
ics and living near battery repair.” Some stud-
ies have indicated that risk factors also include,
being of race/ethnicity other than white, liv-
ing in a home built after 1979, car repair in
the home or yard, and eating paint chips.” In
addition, Latin American folk terra cotta pot-
tery is a risk fact to children due to high lead
content and everyday uses such as cooking and
storage of food/drink. This type of pottery can
leach significant amounts of lead and is a
source of lead poisoning in children.”

Of the refugees resettling in the US, research
has indicated that 73 % of the children had a
decline in BLLs, however 27 % of those chil-
dren were still being exposed in the United
States. Countries from Asia and Africa, par-
ticularly with the largest numbers of refugees
entering the US (Somalia and Vietnam) yielded
the greatest percentage of cases. In addition,
children from the Caribbean islands and Latin
America also seemed to be at higher risk.”
The strongest factor setting a pattern among
those with high BLLs was a child's country of
origin. On the other hand, European refugees
from the former Soviet Union and Yugoslavia

faired better with lower BLLs. Table 4 charac-
terizes lead exposure in refugee children from
Asia, Africa and Latin America/Caribbean and
depicts associated studies performed that ad-
dress specific concerns by region.

Conclusion

It is important that public health officials both
internationally and in the United States recog-
nize the seriousness of lead poisoning in refu-
gee children. As indicated by the literature,
albeit limited, refugee children have much
higher elevated BLLs compared to children in
the United States. It is important for interna-
tional public health workers who work with
relocation refugees be familiar with the risk
factors associated with this pre-entry lead ex-
posure. Subsequently public health workers in
the United States should also be familiar with
refugee children and pre-entry exposure risk
factors which will assist them in also evaluat-
ing the related topic of post-entry exposure in
the United States.

Risk factors for lead poisoning among refugee
children may differ from those among U.S.-
born children. Screening for BLLs should be
done for all refugee children who may have
been exposed in their country of origin or even
in refugee camps. Education of refugee parents
about lead exposure hazards associated with
activities should be considered in the design of
lead poisoning prevention and control pro-
grams.

" Mathee, Angela et al. Lead in Paint: Three Decades Later and Still a Hazard for African Children? Environ Health Perspect.

2007 March; 115(3): 321-322

** Trepka, Mary Jo,et al. Risk factors for lead poisoning among Cuban refugee children. Public Health Rep. 2005 Mar—Apr;

120(2): 179-185
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Survey methodology

The Greater Horn region

Somalia

Bossaso IDP caMmPps, BOSSASO DISTRICT, BARI RE-
GION, PUNTLAND

Epicentre/MSF-E carried out a standard two-
stage 30-by-30 cluster sampled nutrition survey
in the 19 IDP camps surrounding Bossaso in
November 2007. A total of 924 children 6-59
months were included in the study. In addition
to information collected on vaccination and mor-
tality rates, several food security and demo-
graphic indicators were also included.

DINSOR TOWN, DINSOR DISTRICT, BAY REGION
MSF-CH carried out a standard two-stage 30-by-
30 cluster sampled nutrition survey in November
2007. A total of 927 children 65-109.9cm were
included in the study. Vaccination, mortality
rates and food security and indicators were also
surveyed.

Sudan

RENK cOUNTY, UPPER NILE STATE, SOUTH SUDAN
Two nutrition surveys were conducted by AAH-
US in October 2007. The first, a two-stage 34-
by-15 cluster survey, was conducted in the Renk
county IDP camps and included a total of 622
children 6-59 months. The second, carried out
among residents in the county, consisted of 33
clusters of 18 children each, for a total of 611 in
the final analysis. The surveys also estimated
measles vaccination and vitamin A distribution
coverage, crude and under-five mortality rates
and various food security and public health indi-
cators.

TonN) NORTH COUNTY, WARRAP STATE, SOUTH SU-
DAN

AAH-US performed a two-stage 37-by-20 clus-
ter sampling methodology nutrition survey in 5
of the 10 payams of Tonj North county. In all,
745 children between the ages of 6-59 months
were included in the study. Other data collected
for the survey included estimates of measles vac-
cination and vitamin A distribution coverage,
crude and under-five mortality rates and various
food security and public health indicators.

West Africa
Mali

GADOUGOU COMMUNES, I AND II, KAYES REGION,
CERCLE KiTA

A two-stage 37-by-20 cluster sampling method-
ology nutrition survey was completed by ACH-S
in August 2007. 783 children 6-59 months
were included in the sample. The survey also

estimated measles vaccination, vitamin A distri-
bution coverage, and various public health and
food security indicators. Retrospective mortality
rates were calculated for the 105 days prior to the
survey.

Mauritania

GORGOL AND GUIDIMAKHA REGIONS

ACH-S/Joint carried out a two-stage 36-by24
cluster sampled nutrition survey in September
2007, measuring a total of 880 children between
the ages of 6-59 months. The survey also esti-
mated measles vaccination, vitamin A distribu-
tion coverage, retrospective mortality rates and
various public health and food security indica-
tors.

Niger

WHOLE COUNTRY AND REGIONS

A country wide nutrition survey was conducted
by UNICEF, GoN and partners, using cluster
sampling methodology, stratified by region and
by milieu (rural vs. urban). The anthropometric
survey was carried out in Oct/Nov 2007 and in-
cluded a total of 6,932 children between the ages
of 6-59 months. The survey further estimated
crude and under-five mortality rates and 8055
children 6-59 months were included in the sam-
ple. Measles vaccination and Vitamin A distri-
bution coverage, as well as infant and child feed-
ing practices, were also measured.

DAKORO DEPARTMENT, MARADI REGION

The survey was conducted by MSF-B in Novem-
ber 2007. A two-stage cluster sampling method-
ology was used to measure 920 children between
65-110 c¢cm. The survey also estimated measles
vaccination and crude and under-five mortality
rates.

MAYAHI DEPARTMENT, MARADI REGION

The surveys were conducted by ACH-S in Sep-
tember 2007 and January 2008. A two-stage
cluster sampling methodology was used to meas-
ure 987 children between 65-110 ¢cm in Septem-
ber 2007 and 733 children in January 2008. The
surveys also estimated measles vaccination and
crude and under-five mortality rates.

ABALAK DEPARTMENT, TAHOUA REGION

The survey was conducted by ACH-S in Novem-
ber 2007. A two-stage cluster sampling method-
ology was used to measure 558 children between
65-110. The survey also estimated measles vacci-
nation and crude and under-five mortality rates.
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KEITA DEPARTMENT, TAHOUA REGION

The survey was conducted by ACH-S in Novem-
ber 2007. A two-stage cluster sampling method-
ology was used to measure 574 children between
65-110. The survey also estimated measles vacci-
nation and crude and under-five mortality rates.

Central Africa

Chad

AM TIMAN CITY, SALAMAT REGION

A two-stage 30-by-30 cluster-sampled nutrition
survey was conducted by Epicentre/MSFE in Oc-
tober 2007. The inclusion criteria of this survey
was based on height rather than age, and as such,
children measuring 65cm-109.9 cm were se-
lected. In total, 985 children were included in
the analysis. The survey also estimated measles
vaccination coverage and crude and under-five
mortality rates. In addition, a rapid assess-
ment (mortality, morbidity and basic food secu-
rity) was done among 182 families residing in
the Ideter IDP camp. Anthropometric measure-
ments were collected for the 188 children in the
sample.

AM DAM PREFECTURE, OUADDAI REGION

A two-stage cluster-sampled nutrition survey
was conducted by Epicentre/MSF-OCBA in Oc-
tober 2007. A total of 956 children measuring
65cm and 109.9 cm were included in the sample.
The survey also estimated measles vaccination
and retrospective mortality rates over 6 months
prior to the survey. A rapid assessment
(mortality, morbidity and measles vaccination)
was also done among 180 families residing in the
Am Sieb IDP camp. Anthropometric measure-
ments were collected for the 191 children in the
sample.

DOGDORE VILLAGE AND IDP camps, DAR SiLaA, EAsT
CHAD

ACEF-F carried out a two-stage 30-by-17 cluster
sampling methodology nutrition survey in No-
vember 2007. In total, 509 children 6-59
months were included in the anthropometric
survey. Measles vaccination coverage, crude and
under-five mortality rates, as well as various pub-
lic health and food security indicators were also
estimated.

Democratic Republic of Congo

MAHAGI TERRITORY, ITURI DISTRICT, ORIENTALE
PROVINCE

The survey was conducted by COOPI in Novem-
ber 2007. A three-stage 45-by-26 cluster sam-
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pling methodology was used to measure 1170
children between 6-59 months. The survey also
estimated measles vaccination and vitamin A
distribution coverage, retrospective mortality
rates over 6 months

prior to the survey and health structure utiliza-
tion.

BINZA HEALTH ZONE, RUTSHURU TERRITORY,
NorTH KIVU PROVINCE

COOPI conducted a second nutrition survey, this
time using a standard 30-by-30 cluster method-
ology. A total of 934 children 6-59 months were
included in the final analysis. Information was
also collected on measles vaccination and vitamin
A distribution coverage, crude and under-five
mortality rates, and various public health and
infant and child feeding practice indicators.

KAJIj1 HEALTH ZONE, BANDUNDU PROVINCE

The survey was conducted by AAH-US in No-
vember 2007. A two-stage 30-by-32 cluster sam-
pling methodology was used to measure 951
children between 6-59 months. The survey also
estimated measles vaccination, vitamin A distri-
bution coverage and retrospective mortality rates.

DUNGU HEALTH ZONE, ORIENTALE PROVINCE

A random sampled 30-by-30 cluster survey was
performed by AAH-US in December 2007. Data
collected included anthropometry on 951 chil-
dren 6-59 months, as well as measles vaccination
and Vitamin A supplementation coverage, and
crude and under-five mortality rates.

MoBAYI MBONGO HEALTH ZONE, EQUATEUR PROV-
INCE

A standard 30-by-30 cluster sampled nutrition
survey was carried out by AAH-US in December
2007. A total of 946 children 6-59 months were
included in the survey, which included measles
vaccination, Vitamin A distribution coverage and
retrospective mortality rates in the 3 months
prior to each survey.

SouTH KIVU PROVINCE

AAH-US completed four standard 30-by-30
cluster sampled nutrition surveys in the health
zones of Uvira, Lemera, Ruzizi and Fizi between
November 2007 and January 2008. Children
ages 6-59 months were selected for inclusion and
final samples sizes were 953, 957, 958 and 975.
Information was also collected on measles vacci-
nation and Vitamin A distribution coverage and
well as retrospective mortality rates in the 3
months prior to each survey.



LOMELA HEALTH ZONE, KASAT ORIENTAL PROVINCE
AAH-US carried out a two-stage 30-by-30 clus-
ter sampling methodology nutrition survey in
January 2008. In total, 939 children 6-59
months were included. The survey also measured
measles vaccination coverage, Vitamin A distri-
bution coverage and crude and under-five mor-
tality rates.

‘WHOLE COUNTRY

IRC conducted a nationwide mortality survey, its
fifth since 2000, covering the period from Janu-
ary 2006 to April 2007. The study employed a
three-stage cluster sampling methodology, sur-
veying 14,000 households in 35 health zones (20
clusters of 20 households per health zone). All
11 provinces were represented in the survey.
Results were stratified along the 2001 military
frontline: West (government side) and East (rebel

side).

Southern Africa

Angola

CHIPINDO MUNICIPALITY, HUILA PROVINCE

ACH-S conducted a 3-stage cluster sampled nu-
trition survey of 870 children 6-59 months in
September 2007. The survey also estimated vita-
min A distribution coverage and retrospective
mortality rates.

Asia

Myanmar

MAUNGDAW AND BUTHIDAUNG TOWNSHIPS, NORTH-
ERN RAHKINE STATE

This nutrition survey, a two-stage 30-by25 ran-
dom cluster sampled survey, was carried out by
ACEF-F in October 2007. A total of 761 children
aged 6-59 months were included in the sample.
The survey also estimated measles vaccination
and vitamin A distribution coverage, crude and
under-five mortality rates, and various public
health and infant and child feeding practice indi-
cators.

Pakistan

KAMBER-SHAHDADKOT AND DADU DISTRICTS, SINDH
PROVINCE

AAH-US carried out two cluster sampled nutri-
tion surveys in November 2007. The survey
samples consisted of 778 and 790 children 6-59
months respectively. In addition to anthropom-
etric measures, the surveys also estimated measles
vaccination as well as retrospective mortality
rates.

Abbreviations and acronyms

AAH-US Action Against Hunger USA

ACF-F Action Contre la Faim France

ACH-S Action Contra El Hambre Spain

CMR Crude Mortality Rate

<5 MR Under-five Mortality Rate

ENCU Emergency Nutrition Coordination Unit

Epi Epicentre

FEWS Famine Early Warning System

FSAU Food Security Analysis Unit for Somalia

INS Institut National de Statistique

IRC International Rescue Committee

IRIN International Regional Information Network

MSEF-B Médecins sans frontiéres - Belgique

MSF-CH Médecins sans Frontieres - Switzerland

MSE-S Médecins sans frontiéres - Spain

MUAC Mid-upper arm circumference

OCHA Office for the Co-ordination of Humanitarian Assistance
UNDAC United Nations Disaster Assessment and Coordination
UNICEF United Nations International Children’s Emergency Fund
UNSC United Nations Security Council

USAID US Agency for International Development

WEP World Food Programme

WHO World Health Organization

\A% World Vision
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Results of surveys

Nutrition Information in Crisis Situations

Survey Area Date |Population | Estimated | Survey Acute Severe Acute | Oedema MUAC’
Population| Conducted Malnutrition*' Malnutrition”‘f’< (%) (%)
Number by (%) (95% CI)' | (%) (95% CI)*
GREATER HORN OF AFRICA
ETHIOPIA
Enset Livelihood
zone, Dale, Won-
sho and Aleta Jul-07 | Resident | 133,156 | ACF-F' |13.7 10.2-17.1| 2.3 1.0-3.6 1.0 -
Wondo woredas,
SNNPR
Sankura woreda, . SC-UK/
Silte zone, SNNPR Aug-07 | Resident 94,907 Joint! 3.0 1841 |03 0.1-0.8 0.2 -
Dillo and Megado
settlements, Dire
woreda, Borena July-07 | Resident 1,239 GOAL! |13.5 Exhaus- 0.0 - 0.0 MUAC < 12.5
. tive cm : 3.2
zone, Oromia re-
gion
Daru Lebu woreda,
West Hararge Aug-07 | Resident | 106,610 | GOAL! | 8.6 6.1-11.2 | 1.0  0.3-1.6 0.3 -
zone, Oromia re-
gion
SOMALIA
BAKOOL REGION
Huddur district Nov-07 | Resident - ];:]iﬁ}j/ 11.8 9.0-14.7 | 1.3 0.4-2.2 - -
Agropastoral popu-
lation, Rabdure | \r 0 17 | Regident - ESAUR 117 4 1132350 3.0 0.5-5.9 - -
and Tieglow dis- Joint
tricts
JUBA/GEDO REGIONS
Riverine Dec-07 | Resident - ESAUL 1139 100-17.3] 44 2.5-64 2.6 -
livelihood zone Joint
Agropastoral liveli-| iy 5 | R egident - FSAU 1147 109-185] 2.6 1.4-3.9 1.3 -
hood zone Joint
Pascoral Dec-07 | Resident - BSAUS 1140 113-169) 22 1332 1.2 -
livelihood zone Joint
HIRAN REGION
Riverine Nov-07 | Resident - ESAUS 1195 145204) 25 1.5-3.6 - -
livelihood zone Joint
Agropastoral liveli-| npo0 07 1 Regident - ESAUR 140 11417.0] 29 1.7-42 - .
hood zone Joint
Bay REGION
Agropastoral popu- Nov-07 RéSldent/ ) FSAUZ/ 193 15.9-22.8| 2.1 0.8-3.6 ) )
lation Displaced Joint
Dinsor town, Din- MUAC < 11cm: 0.6
. ’ Nov-07 | Resident 15,000 MSF-CH |17.22 13.9-21.0|1.82 0.8-3.8 - MUAC <12.5cm:
sor district 4.8
BARI REGION
MUAC < 11cm: 2.7
Bossasso IDP . . 23.3 18.9-27.6(4.9  3.5-6.2 :
camps Dec-07 | Displaced | 21,486 | Epi/MSF-S 27235 243302\ 0.5 74-11.3 1.2 MUACI;.lsz.Scm.
GALGUDUUD REGION
Dusa-Mareb Nov-07 | Resident/ - ACE-F | 124 10.1-14.6| 1.3  04-2.1 - -
Displaced

*Acute malnutrition (children aged 6-59 months): weight-height < - 2 Z-scores and/or oedema
** Severe acute malnutrition (children aged 6-59 months): weight-height < - 3 Z-scores and/or oedema
*95% Confidence Interval; not mentioned if not available from the survey report

" Mid Upper Arm Circumference

'From ENCU quarterly bulletin (ENCU, 30/09/07). The methodology is in accordance with the ENCU specifications for nutritional surveys,
which are in line with international standards.'From FSAU Nutrition Update
*From FSAU Nutrition Update
*According to WHO 2006 Child Growth Standards (hetp://www.who.int/childgrowth/en/)
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Continued...

Measles immuni- | Assessment Vitamin A | Women’s anthropometric | Crude Mortality Under 5 Mortality
sation coverage of micro- distribution status (/ 10,000/day) (/ 10,000/day)
(%)’ nutrient coverage, (95% CI)| (95% CI)|
Proved | Card + | deficiencies | within the
by card | history past 6 months
13.5 79.3 - 73.2 0.2 0.04-0.36 0.45 0.0-0.93
1.4 66.6 - 82.7 0.23  0.09-0.37 0.46 0.0-0.97
104 65.9 - 90.3 0.54 - 1.56 -
7.4 45.5 - 66.9 0.14 - 0.23 -

- 45.2 - 44.0 0.57 0.19-0.94 1.0 0.15-1.86

- 31.3 - 41.1 1.0 0.03-1.71 1.43 0.41-2.46

- - - - 0.72 - 1.74 -

- - - - 0.8 0.45-1.16 1.13 0.49-1.78

- - - - 0.93 0.54-1.31 1.76 0.62-2.90

- 53.0 - 69.2 - - - -

- 39.9 - 54.1 - - - -

- 51.0 - 55.0 0.93 0.62-1.24 1.2 0.63-1.76
35.5 83.7 - - 0.6 0.5-1.0 0.7 0.4-1.6
16.8 46.6 - - 0.76  0.60-1.0 1.82 1.12-2.70

- - - - 0.95 - 1.93 -

" Measles vaccination coverage for children aged 9-59 months
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Nutrition Information in Crisis Situations

Survey Area Date Popula- |Estimated | Survey Acute Severe Acute | Oedema MUAC’
tion Popula- | Conducted Malnutrition*' Malnutrition”“>X< (%) (%)
tion by (%) (95% CI)' | (%) (95% CI)'
Number
SUDAN
WEST DARFUR
. . Resident/ Tearfund/
Beida locality Jun-07 Displaced - Joint! 19.5 16.5-23.0| 3.7 24-5.6 - -
Azirni, Sanidadi Resident/ World
and Um Tajouk | Sept-07 | oo '¢€ - Relief/ | 15.7 12.9-17.7| 3.6 24-48 - -
L Displaced .
localities Joint!
WARRAP STATE
ﬁ‘:ﬁkﬁ”ﬁa&; | MUAC < 11.0 em:
L . AAH-US/ | 6.2 4.3-8.1 0.7 0.0-1.3 0.1
and Kiirik | Dec-07 | Residenc | 77,690 | “\gy™ | 522 4470 | 0.2 00-16| | MUAC <120 cm:
payams, Tonj 16
North County ’
UPPER NILE STATE
MUAC < 11.0 cm:
Renk county IDP . 17.7 13.9-21.5| 2.9 1.6-4.2 1.4
population Oct-07 | Displaced | 7414 | AAH-US |00 55 59l 422 2550 98 | MUAC <12.5 em:
12.0
Renk county resi MUAC < 11.0 em:
i . 13.9 10.9-17.0| 0.7 0.1-1.2 0.5
denc Oct-07 | Residenc | 67,182 | AMH-US | /570 )55 180 182 0828 | 0 | MUAC <12.0 em:
population 3.0
WEST AFRICA
MaALI
Gadougou I and IT MUAC < 11.0 cm:
communes (Cercle . 0.6
Kita), Kayes Re- Aug-07 | Resident | 25,835 ACH-S |10.3 7.7-13.0 14 0.5-23 0.1 MUAC <12.0 cm:
gion 3.3
MAURITANIA
Gorgol and ACLLS) MUAC 5 211.0 cm:
Gmdlmakha re- | Sept-07 | Resident | 96,357 Joint 15.1 12.8-17.4| 1.1  0.3-2.0 0.0 MUAC <12.5 cm:
gions
5.4
NIGER
. INS-N/ | 11.0 10.0-12.1| 0.8  0.5-1.2
Whole country Nov-07 | Resident - Joint 123 11.3-133| 27 1828 - -
. . . INS-N/ | 11.4 9.0-14.4 0.6 0.2-1.7
Diffa Region Nov-07 | Resident - Joint 129 98168 25 1641 - -
. . INS-N/ | 12.1 9.1-15.9 0.9 0.3-2.3
Dosso Region Nov-07 | Resident - Joine 106 84-134| 3.0° 1754 - -
. . . INS-N/ | 10.7 8.5-13.4 0.8 0.4-1.5
Maradi Region Nov-07 | Resident - Joine 127 103-145| 14 0.7-26 - -
. . INS-N/ | 13.1 11.4-15.0| 0.4 0.2-1.1
Tahoua Region Nov-07 | Resident - Joint 142 11.9-170| 1.7 0832 - -
. . . . INS-N/ | 7.9 6.5-9.6 1.0  04-24
Tillaberi Region | Nov-07 | Resident - Join 89 70113\ 1. 0523 - -
. . . INS-N/ [ 11.7 9.6-142 | 1.0 0.3-3.0
Zinder Region Nov-07 | Resident - Joine 139 11.5-166| 3.6 2550 - -
. . . INS-N/ | 9.9 6.9-140| 09 0.2-3.1
Niamey Region | Nov-07 | Resident - Joint 127 93154 25 1345 - -

#Acute malnutrition (children aged 6-59 months): weight-height < - 2 Z-scores and/or oedema (NCHS/WHO references)
*# Severe acute malnutrition (children aged 6-59 months): weight-height < - 3 Z-scores and/or oedema (NCHS/WHO references)
%95% Confidence Interval; not mentioned if not available from the survey report

" Mid Upper Arm Circumference

' From UNICEF Darfur Nutrition Update
*According to WHO 2006 Child Growth Standards (http://www.who.int/childgrowth/en/)
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Continued...

Measles immuni-| Assessment Vitamin A Women’s anthropometric | Crude Mortality Under 5 Mortality
sation coverage of micro- distribution status (/ 10,000/day) (/ I0,000/day)
(%)’ nutrient coverage, (%) (95% CI)° (95% CI)*
Proved | Card + | deficiencies | within the
by card | history past 6 months

- - - - - 0.46 - 0.76 -

- 87.0 - 81.0 - 0.31 - 0.51 -
10.0 62.5 - - - 0.17 0.06-0.28 0.23 0.0-0.53
32.9 84.6 - - - 1.0 0.56-1.43 2.29 1.14-3.44
55.7 91.9 - - - 0.19 0.02-0.36 0.53 0.0-1.23
12.6 39.8 - - - 0.41 0.19-0.63 1.16 0.53-1.79
23.9 76.1 - 64.2 - 0.72  0.34-1.10 1.69 0.47-2.91
19.8 53.3 - 55.0 - 0.62 - 1.81 -
31.8 50.5 - 39.6 - 0.43 - 1.06 -
20.2 52.4 - 66.4 - 0.87 - 2.57 -
11.7 64.7 - 60.3 - 0.33 - 0.83 -
22.9 50.7 - 58.0 - 0.63 - 1.62 -
20.2 44.9 - 32,5 - 0.86 - 3.14 -
11.5 45.2 - 55.4 - 1.04 - 3.55 -
54.7 70.2 - 60.9 - 0.49 - 1.57 -

" Measles vaccination coverage for children aged 9-59 months
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Survey Area Date Popula- |Estimated | Survey Acute Severe Acute Oe- MUAC'
tion Popula- |Conducted Malnutrition*. Malnutrition*f" dema (%)
tion by (%) (95% CI)' | (%)(95% CI)' | (%)
Number
MUAC < 11.0 cm:
Dakoro health 1 1
. . 8.6 6.4-10.8 0.4 0.0-0.8 0.2
dlStI‘lCF, - Nov-07 | Resident | 159,274 MSE-B 07 73112\ 1.7 04-18 0.0 MUAC <12.5 cm:
Maradi region 53
Mayahi depart- MUAC 5 911‘0 cm:
f;e[i‘l(t):;lMaradl Sep-07 | Resident | 500,000 | ACH-S | 14.8 11.7-17.8| 1.1  0.3-20| 0.1 MUAC <12.5 cm:
8 13.5
Mayahi depart- MUAC (; 611.0 e
ire)eril;;lMaradl Jan-08 | Resident | 500,000 | ACH-S | 9.1 6.9-11.2| 04 0.0-09| 0.1 MUAC <12.5 cm:
8 159
MUAC < 11.0 cm:
Keita department, . 0.9
Tahoua region Nov-07 | Resident | 261,565 ACH-S 14.1 10.0-18.2| 0.7 0.1-1.5 0 MUAC <12.5 cm:
8.4
Abalak depart- MUAC 8 61 L0 cm:
ment, Tahoua Nov-07 | Resident | 101,715 | ACH-S | 14.3 10.4-18.3| 1.1 0.1-2.1 0 MUAC <12.5 cm:
region
8.6
CENTRAL AFRICA
CHAD
Am Da.m prefec- MUAC < 11.0 cm:
ture, Djourf Al Resident/ 144" 105-184| 1.6 04-2.7 0.2
Abmar Depart- | Oct-07 | o)) o | 16700 EpUMSES | o 10 198l 32 20-44] %' | MUAC <125 cm:
ment, Ouaddai
. 2.8
Region
Am Timam city, MUAC < 11.1 cm:
Am Timan . . 8.9 6.9-11.0 | 1.0' 0.2-1.8 0.6
department , Oct-07 | Residenc | 17,000 |EpiMSES| ;500 o5 15501 56 15370 %% | MUAC <125 om:
Salamat region 4.7
Dogdore village
and IDP camps, Resident/
Dar Sila, Ouaddai Nov-07 Displaced 29,500 ACF-F 8.1 5.7-10.4 0.4 0.0-0.9 0.2 -
region
DRC
SouTtH Kivu
. MUAC < 11.0 cm:
gviia healh zone Nov-07 | Residenc | 217,653 | AAH-US | 32, 2248 | 0300071, 0-0
-y v ’ 41 2755 | 1.2 0518 MUAC <12.0 cm:
territory 0.6
MUAC < 11.0 cm:
iiﬁe%fiikh Nov-07 | Resident | 127,318 | AAH-US | 22, 13-3:3 | 02 0.0:051 0.0
- ’ 33 1948 | 04 0.0-08 MUAC <12.0 cm:
territory 0.0
.. MUAC < 11.0 cm:
iizelzijheiith Nov-07 | Residenc | 129,696 | AaH-Us | #0, 2309 | 05 00104 00
oY v ’ 57 3679 | 13 0520 7 | MUAC<12.0cm:
territory 03
MUAC < 11.0 cm:
Fizi health zone, . 0.9 0.5-1.5 0.0 0.0-0.2 0.0
Fizi territory Jan-08 | Residenc | 211,214 | AAH-US | 05 5% | 0 0.0-02| %0 | muac<120em:
0.0
NorTH Kivu
MUAC < 11.0 cm:
Binza health zone, . 0.6
Rutshuru cerritory Nov-07 | Resident | 126,871 COOPI | 10.5 7.9-13.0 44 2355 3.4 MUAC <12.5 cm:
7.4

*Acute malnutrition (children aged 6-59 months): weight-height < - 2 Z-scores and/or oedema (NCHS/WHO references)
** Severe acute malnutrition (children aged 6-59 months): weight-height < - 3 Z-scores and/or oedema (NCHS/WHO references)
¥95% Confidence Interval; not mentioned if not available from the survey report

" Mid Upper Arm Circumference

' Survey results based on children 65cm-110cm and may include some children >5 years
* According to WHO 2006 Child Growth Standards (hetp://www.who.int/childgrowth/en/)
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Continued...

Measles immuni-| Assessment Vitamin A Women’s anthropometric | Crude Mortality Under 5 Mortality

sation coverage of micro- distribution status (/ 10,000/daly) (/ I0,000/day)
(%)’ nutrient coverage, (%) (95% CI)° (95% CI)*

Proved | Card + | deficiencies | within the

by card | history past 6 months
22.2 45.9 - - - 0.2 0.1-0.3 0.6 0.4-0.8
11.9 48.9 - - - 0.27  0.12-0.41 0.96 0.42-1.49
74.8 82.6 - - - 0.26  0.09-0.43 0.63 0.01-1.27
18.9 59.3 - - - 0.65 - 2.28 1.02-3.54
14.9 41.1 - - - 0.54 0.29-0.79 1.58 0.60-2.56
3.43 18.13 - - - 0.27 0.18-0.40 0.52 0.26-0.89
8.0° 40.03 - - - 0.34  0.21-0.54 0.73 0.36-1.42
77.1 90.8 - - - 0.89 0.54-1.24 2.04 1.24-2.83
16.6 85.6 - 85.2 - 0.2 0.03-0.38 0.43 0.0-0.91
40.2 92.1 - 90.6 - 0.58 0.27-0.89 1.34 0.25-2.43
40.8 87.8 - 86.6 - 0.59  0.35-0.84 0.69 0.93-2.44
63.4 92.1 - 93.0 - 0.83 0.55-1.11 0.52 0.11-0.92
0.6 81.1 - 90.8 - 0.53 0.21-0.84 1.21 0.36-2.06

" Measles vaccination coverage for children aged 9-59 months
3 Measles vaccination coverage for children 65 cm-110cm
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Survey Area Date Popula- [Estimated | Survey Acute Severe Acute | Oedema MUAC'
tion Popula- | Conducted Malnutrition*' Malnutrition*f" (%) (%)
tion by (%) (95% CI)' | (%) (95% CI)|
Number
BANDUNDU
. 7.0 5.6-8.5 0.7 0.2-1.2
Kajiji health zone | Nov-07 | Resident | 117,828 | AAH-US 74 5700 151 0.8-22 - -
ORIENTALE
Mabhagi,
Nyarambe, An-
gumu, Logo, MUACS611AO cm:
Rimba, Kambala | Nov-07 | Resident |1,008,826|] COOPI 6.3 4.2-8.3 2.1  0.7-3.5 1.7 MUAC < .
<125 cm:
and Aungba 6.2
health zones, Ituri
district
MUAC < 11.0 cm:
Dungu health
. 3.7 26-47 | 08 03-14 0.7
zc.)ne,' Haut-Uele Dec-07 | Resident 95,973 AAH-US 361 2546 1.3 0.5-20 0.7 MUAC <12.0 cm:
district
3.4
KAsAT ORIENTAL
MUAC < 11.0 cm:
Lomela health . 14.0 10.7-17.2| 3.3 1.6-5.0 7.4
zone Jan-08 | Residenc | 90,257 | AAH-US | 5%) 19 0.168| 490 3.2:66| | MUAC <12.0 em:
12.3
EQUATEUR
MUAC < 11.0 cm:
Mobayi Mbongo . 44  3.0-59 04 0.0-0.8 0.3
health zone Dec-07 | Residenc | 84,825 | AAH-US | o0, 5055 | 051 07-10] = | MUAC <12.0 cm:
1.2
SOUTHERN AFRICA
ANGOLA
Chipindo Resident/
municipality, | Sept-o7 | 2| 70,100 | ACHSS | 64 4.683 | 08 0313 | 0.2 -
. . Returnee
Huila province
AsiA
MYANMAR
Maungdaw and MUAC < 11.0 cm:
Buthidaung town- . 25.6 19.7-31.5| 1.8 0.6-3.0 0.3
ships, North Ra- Oct-07 | Resident | 756,827 ACEF-F 2481 19.2-30.5| 46! 2.5-6.7 0.0 MUAC <12.0 cm:
khine State 5.7
PAKISTAN
Kamber- MUAC < 11.0 cm:
Shahdadkot . 16.7 12.9-20.5 2.2 1.2-3.2 0.4
districe, Sindh | Nov-07 | Residenc | 99,563 | AAH-US | o0 /50 5% 470 26560 93 | MUAC<12.0 em:
province 4.4
MUAC < 11.0 cm:
Dadu district, . 15.6 12.8-18.3| 0.9 0.1-1.7 0.5
Sindh province | Nov-07 | Residenc | 90,725 | AAH-US | 20, ) g 509 320 1045 %3 | MUAC<12.0cm:
5.5

*#Acute malnutrition (children aged 6-59 months): weight-height < - 2 Z-scores and/or oedema (NCHS/WHO references)
** Severe acute malnutrition (children aged 6-59 months): weight-height < - 3 Z-scores and/or oedema (NCHS/WHO references)
¥95% Confidence Interval; not mentioned if not available from the survey report

" Mid Upper Arm Circumference

'According to WHO 2006 Child Growth Standards (http://www.who.int/childgrowth/en/)
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Measles immuni-| Assessment Vitamin A Women’s anthropometric | Crude Mortality Under 5 Mortality
sation coverage of micro- distribution status (/ 10,000/daly) (/ I0,000/day)
(%)’ nutrient coverage, (%) (95% CI)° (95% CI)*
Proved | Card + | deficiencies | within the
by card | history past 6 months
Continued...
35.3 97.7 - 98.5 - 0.69  0.08-1.30 2.26 0.0-4.42
14.5 67.7 - 91.1 - 0.4 0.28-0.51 0.85 0.52-1.17
14.7 76.8 - 73.9 - 1.03 0.51-1.56 1.71 0.73-2.68
5.2 92.8 - 89.4 - 1.27 0.83-1.71 3.43 2.13-4.74
14.9 74.8 - 93.7 - 0.72  0.38-1.07 0.93 0.30-1.56
- - - 73.0 - 0.71  0.34-1.08 2.04 0.85-3.22
BMI < 16.0: 12.5;
12.6 51.9 - 53.2 BMI < 18.5: 52.9 0.34 0.15-0.53 1.36 0.31-2.41
2.0 73.5 - - - 0.37 0.11-0.63 1.27 0.35-2.19
6.5 82.6 - - - 0.11  0.0-0.22 0.08 0.0-0.23

" Measles vaccination coverage for children aged 9-59 months
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Indicators and risk categories

The methodology and analysis of nutrition and mortal-
ity surveys are checked for compliance with interna-
tionally agreed standards (SMART, 2002; MSF, 2002;
ACF, 2002).

Most of the surveys included in the Reports on Nutri-
tion Information in Crisis Situations are random sam-
pled surveys, which are representative of the population
of the targeted area. The Reports may also include re-
sults of rapid nutrition assessments, which are not rep-
resentative of the target population but rather give a
rough idea of the nutrition situation. In that case, the
limitations of this type of assessments are mentioned.
Most of the nutrition survey results included in the
Reports target children between 6-59 months but may
also include information on other age groups, if avail-
able.

Detailed information on the methodology of the sur-
veys which have been reported on in each issue, is to be
found at the end of the publication.

Nutrition indicators
in 6-59 month olds

Unless specified, the Reports on Nutrition Information
in Crisis Situations use the following internationally
agreed criteria:

. WASTING, defined as weigh-for-height index (w-h) <
-2 Z-scores of the NCHS reference.

. SEVERE WASTING, defined as weigh-for-height index
< -3 Z-scores of the NCHS reference.

. OEDEMATOUS MALNUTRITION OR KWASHIORKOR,
diagnosed as bilateral pitting oedema, usually on the
upper surface of the feet. Oedematous malnutrition is
always considered as severe malnutrition.

. ACUTE MALNUTRITION, defined as the prevalence of
wasting (w-h < -2 Z-scores) and/or oedema

. SEVERE ACUTE MALNUTRITION, defined as the preva-
lence of severe wasting (w-h < -3 Z-scores) and/or oe-
dema.

. STUNTING is usually not reported, but when it is,
these definitions are used: stunting is defined as < - 2
Zscores height-for-age, severe stunting is defined < - 3
Zscores height-for-age.

. MiD-UPPER-ARM CIRCUMFERENCE (MUAC) As there
is no international agreement on MUAC cut-offs, the
results are reported according to the cut-offs used in
the survey.

. MICRO-NUTRIENT DEFICIENCIES

Micro-nutrient deficiencies are reported when data are
available.

Nutrition indicators in adults

No international consensus on a definitive method or
cut-off to assess adult under-nutrition has been reached
(SCN, 2000). Different indicators, such as Body Mass
Index (BMI, weight/height2), MUAC and oedema, as
well as different cut-offs are used. When reporting on
adult malnutrition, the Reports always mention indica-
tors and cut-offs used by the agency providing the sur-
vey.

NICS 16 . March 2008

Mortality rates

In emergency situations, crude mortality rates and un-
der-five mortality rates are usually expressed as number
of deaths/10,000 people/day.

Interpretation of indicators

Prevalence of malnutrition and mortality rates are late
indicators of a crisis. Low levels of malnutrition or mor-
tality will not indicate if there is an impending crisis.
Contextual analysis of health, hygiene, water availabil-
ity, food security, and access to the populations, is key
to interpret prevalence of malnutrition and mortality
rates.

Thresholds have been proposed to guide interpretation
of anthropometric and mortality results.

A prevalence of acute malnutrition between 5-8% indi-
cates a worrying nutritional situation, and a prevalence
greater than 10% corresponds to a serious nutrition
situation (SCN, 1995). The Crude Mortality Rate and
under-five mortality rate trigger levels for alert are set
at 1/10,000/day and 2/10,000/day respectively. CMR
and under-five mortality levels of 2/10,000/day and
4/10,000/day respectively indicate a severe situation
(SCN, 1995).

Those thresholds have to be used with caution and in
relation to contextual analysis. Trend analysis is also
recommended to follow a situation: if nutrition and/or
mortality indicators are deteriorating over time, even if
not above threshold, this indicates a worsening situa-
tion.

Classification of situations

In the Reports, situations are classed into five catego-
ries relating to risk and/or prevalence of malnutrition.
The prevalence/risk is indirectly affected by both the
underlying causes of malnutrition, relating to food,
health and care, and the constraints limiting humani-
tarian response. These categories are summations of the
causes of malnutrition and the humanitarian response:
e Populations in category I— the population is cur-
rently in a critical situation; they either have a very
high risk of malnutrition or surveys have reported a
very high prevalence of malnutrition and/or elevated
mortality rates.

e Populations in category Il are currently at high risk
of becoming malnourished or have a high prevalence of
malnutrition.

e Populations in category IIl are at moderate risk of
malnutrition or have a moderately high prevalence of
malnutrition; there maybe pockets of high malnutri-
tion in a given area.

e Populations in category IV are nor at an elevated
nutritional risk.

e The risk of malnutrition among populations in cate-
gory Vis not known.



Nutrition causal analysis

The Reports on Nutrition Information in Crisis Situations have a strong public nutrition focus, which assumes
that nutritional status is a result of a variety of inter-related physiological, socio-economic and public health
factors (see figure). As far as possible, nutrition situations are interpreted in line with potential underlying deter-
minants of malnutrition.

A CONCEPTUAL MODEL OF THE CAUSES
OF MALNUTRITION IN EMERGENCIES . (YOUNG, C
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NICS quarterly reports

The UN Standing Committee on Nutrition, which is
the focal point for harmonizing nutrition policies in
the UN system, issues these Reports on Nutrition
Information in Crisis Situations with the intention of
raising awareness and facilitating action. The Reports
are designed to provide information over time on key
outcome indicators from emergency- affected popula-
tions, play an advocacy role in bringing the plight of
emergency affected populations to the attention of
donors and humanitarian agencies, and to identify
recurrent problems in international response capacity.
The Reports on Nutrition Information in Crisis Situa-
tions are aimed to cover populations affected by a cri-
sis, such as refugees, internally displaced populations
and resident populations.

This system was started on the recommendation of the
SCN's working group on Nutrition of Refugees and
Displaced People, by the SCN in February 1993.
Based on suggestions made by the working group and
the results of a survey of the readers, the Reports on
Nutrition Information in Crisis Situations are pub-
lished every three months.

Information is obtained from a wide range of collabo-
rating agencies, both UN and NGOs. The Reports on
Nutrition Information in Crisis Situations are put to-
gether primarily from agency technical reports on nu-
trition, mortality rates, health and food security.

The Reports provide a brief summary on the back-
ground of a given situation, including who is in-
volved, and what the general situation is. This is fol-
lowed by details of the humanitarian situation, with a
focus on public nutrition and mortality rates. The key
point of the Reports is to interpret anthropometric
data and to judge the various risks and threats to nu-

trition in both the long and short term.

This report is issued on the general responsibility of the
Secretariat of the UN System/Standing Committee on
Nutrition; the material it contains should not be re-
garded as necessarily endorsed by, or reflecting the offi-
cial positions of the UNS/SCN and its UN member
agencies. The designations employed and the presenta-
tion of material in this publication do not imply the
expression of any opinion whatsoever on the part of the
UNS/SCN or its UN member agencies, concerning the
legal status of any country, tetritory, city or area or of
its authorities, or concerning the delimitation of its
frontiers or boundaries.

This report was compiled by Julie Debons of the UNS/
SCN Secretariat
Design concept: Marie Arnaud Snakkers

The chairman of the UNS/SCN is Ann Veneman

The SCN Secretariat and the NICS Coordinator extend
most sincere thanks to all those individuals and agen-
cies who have provided information and time for this
issue, and hope to continue to develop the excellent
collaboration which has been forged over the years.

If you have information to contribute to forthcoming
reports, or would like to request back issues of the re-
port, please contact:

Claudine Prudhon, NICS Coordinator,

UNS/Standing Committee on Nutrition

20, avenue Appia, 1211 Geneva 27, SWITZERLAND
Tel: +(41-22) 791.04.56, Fax: +(41-22) 798.88.91,
Email: scn@who.int

Web: http://www.unsystem.org/scn

Funding support is gratefully acknowledged from US
Agency of International Development and UNHCR.
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