Emerging Themes in Epidemiology

Analytic perspective

@,

BiolVled Central

A review of methodology and analysis of nutrition and mortality
surveys conducted in humanitarian emergencies from October

1993 to April 2004
Claudine Prudhon*! and Paul B Spiegel?

Address: 'United Nations Standing Committee on Nutrition, c/o World Health Organization, 20 Avenue Appia, CH 1211, Geneva 27, Switzerland

and 2United Nations High Commissioner for Refugees, PO Box 2500, CH 1211, Geneéve 2 Dépdt, Switzerland

Email: Claudine Prudhon* - prudhonc@who.int; Paul B Spiegel - spiegel@unhcr.org
* Corresponding author

Published: | June 2007 Received: 22 November 2006
Emerging Themes in Epidemiology 2007, 4:10  doi:10.1186/1742-7622-4.10  /\ccepted: | June 2007
This article is available from: http://www.ete-online.com/content/4/1/10

© 2007 Prudhon and Spiegel; licensee BioMed Central Ltd.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Background: Malnutrition prevalence and mortality rates are increasingly used as essential
indicators to assess the severity of a crisis, to follow trends, and to guide decision-making, including
allocation of funds. Although consensus has slowly developed on the methodology to accurately
measure these indicators, errors in the application of the survey methodology and analysis have
persisted. The aim of this study was to identify common methodological weaknesses in nutrition
and mortality surveys and to provide practical recommendations for improvement.

Methods: Nutrition (N = 368) and crude mortality rate (CMR; N = 158) surveys conducted by 33
non-governmental organisations and United Nations agencies in 17 countries from October 1993
to April 2004 were analysed for sampling validity, precision, quality of measurement and calculation
according to several criteria.

Results: One hundred and thirty (35.3%) nutrition surveys and 5 (3.2%) CMR surveys met the
criteria for quality. Quality of surveys varied significantly depending on the agency. The proportion
of nutrition surveys that met criteria for quality rose significantly from 1993 to 2004; there was no
improvement for mortality surveys during this period.

Conclusion: Significant errors and imprecision in the methodology and reporting of nutrition and
mortality surveys were identified. While there was an improvement in the quality of nutrition
surveys over the years, the quality of mortality surveys remained poor. Recent initiatives aimed at
standardising nutrition and mortality survey quality should be strengthened. There are still a
number of methodological issues in nutrition and mortality surveys in humanitarian emergencies
that need further study.

Background 2005, an estimated 157.5 million people were affected by
Humanitarian emergencies increased five-fold in the last  natural disasters [4]. Concomitant with the increase in
decade of the twentieth century [1]. By the end of 2005,  humanitarian emergencies and the consequent increase in

there were an estimated 23.7 million internally displaced =~ morbidity and mortality among the affected populations,
persons and approximately 8.3 million refugees [2,3]; in  the discipline of emergency public health and nutrition
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has evolved, including efforts to improve assessments and
monitoring of health and nutrition situations [5].

Nutritional status and mortality rates are now widely used
as essential indicators to assess the degree of severity of a
crisis, to follow trends, and to guide decision making,
which includes the allocation of funds [6,7]. The most
widely accepted indicator for measuring the prevalence of
acute malnutrition is the weight-for-height index,
expressed as a Z-score, with the presence of oedema [8,9].
In acute humanitarian emergencies, mortality rates are
generally expressed as number of deaths per 10,000 peo-
ple per day [6]. Cross-sectional surveys using cluster or
systematic sampling are commonly used to assess these
indicators during or immediately after a humanitarian
emergency [8,9]. Adequate sampling methodology and
sample size are essential to ensure the representativeness
and accuracy of a survey as well as the precision of the
results, respectively. For acute malnutrition, there is
almost consensus on the survey methodology, anthropo-
metric measurements, calculation of nutrition indices and
statistical description of the prevalence among children
between six and 59 months in humanitarian emergencies
[5,10]. Furthermore, agreement is slowly developing on
methods to accurately measure mortality in humanitarian
emergencies using cross-sectional surveys [7,11]. How-
ever, errors in the application of these survey methodolo-
gies in the field persist. Studies conducted in Somalia,
Ethiopia and Iraq showed the lack of rigour in many nutri-
tion [12-14] and mortality surveys [12].

The system on Nutrition Information in Crisis Situations
(formerly Refugee Nutrition Information System) of the
United Nations Standing Committee on Nutrition (UN/
SCN) was established in 1993 to collect and disseminate
nutrition information through quarterly reports. Nearly
1,000 nutrition survey reports, some of them including
mortality surveys, have been received from non-govern-
mental organisations (NGOs) and UN agencies since the
establishment of the system; it represents the largest and
most varied collection of such surveys in the world. In this
article, we review the quality of the methodology used in
these surveys and examine the trends in quality from 1993
to early 2004. The objectives of this paper are to identify
common methodological errors in nutrition and mortal-
ity surveys conducted in humanitarian emergencies, to
examine the trends over time, and to provide recommen-
dations on how to improve surveys in the future.

Methodology

The UN/SCN received 948 reports of nutrition surveys
between October 1993 and April 2004 from 34 countries
[15,16]. Of these, 17 countries were selected and all of the
survey reports in these countries were reviewed for analy-
sis. Survey reports were evaluated for 1) Validity of sam-
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pling methodology; 2) Precision of estimates; 3) Quality
of measurements; and 4) Calculation of the prevalence of
acute malnutrition and mortality rates. Only surveys con-
ducted using random sample or exhaustive sample (i.e.
including everyone in the population being studied)
methodologies were included in the analysis. Reports that
used convenience (e.g. non-random) sampling or did not
measure the weight-for-height index for acute malnutri-
tion were excluded. If information about one of the crite-
ria mentioned above was not available from the survey
report, the survey was classified as unknown for this crite-
rion.

Validity of sampling methodology

We classified surveys as valid, defined as the extent to
which a variable measures what it is intended to measure,
if they met the following criteria: 1) Random or systematic
selection of households and/or children [8]; 2) For cluster
surveys, > 25 clusters were chosen using proportional-to-
population-size sampling (PPS) and were actually sur-
veyed [17,13]; 3) For cluster surveys, the selection of
households during the second stage of sampling was
undertaken by choosing one direction and selecting
households by proximity or by systematic selection; 4)
Inclusion of all children within the household or random
selection of one child; 5) For exhaustive surveys, children
had to have been measured in the household; those sur-
veys that requested all children to gather at a central loca-
tion were considered invalid; and 6) For morality surveys,
all households, including those without children less than
five years old, must have been included in the sampling

[8].

Precision of the prevalence of acute malnutrition and
mortality rates

For nutrition surveys, the sample size needed depends on
the estimated prevalence, design effect, precision, and
level of confidence desired; the recall period is an addi-
tional factor for mortality surveys. Most guidelines on
nutrition survey methodology recommend the use of a
sample size of 450 children in systematic and random
sampling and 900 children in cluster sample surveys,
assuming a design effect of 2.0 [8,9]. Surveys were consid-
ered sufficiently precise if the sample size was large
enough to allow the width of the 95% confidence interval
to be within 30% of the estimated prevalence of acute
malnutrition and within 50% of the estimated mortality
rate. Since many surveys did not specifically state how
they calculated their sample size, we used the estimated
rate to re-calculate the sample size that would have been
sufficient to allow for the desired precision [18] and com-
pared this with the actual sample size. For surveys using
cluster sampling, a design effect of 2.0 was assumed. Since
confidence intervals and precision are not applicable for
exhaustive surveys, if exhaustive surveys met the other cri-
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teria, we considered the precision and confidence inter-
vals as acceptably meeting these criteria.

Acute malnutrition: measurements, definitions and
calculations

Measurements for acute malnutrition were valid if: 1) The
children's age was between six and 59 months and/or
height was used as a proxy for age and was between 65
and 110 cm; 2) Weight was measured with a precision of
100 g; 3) Height was measured with a precision of 1 mm;
4) Children less than 24 months or 85 cm were measured
while lying down; and 5) oedema was included and meas-
ured correctly (i.e. if pitting remained after pressure was
applied on both feet for at least 3 seconds). Survey meas-
urements, definition of acute malnutrition and calcula-
tion of the prevalence of acute malnutrition were
considered valid only if oedema had been measured cor-
rectly, included in the definition of acute malnutrition,
and considered as an indicator of severe acute malnutri-
tion. Acute malnutrition was defined as weight-for-height
< -2 Z-scores of the NCHS/WHO reference value [19]
(wasting) and/or oedema, and severe acute malnutrition
was defined as weight-for-height < -3 Z-scores of the
NCHS/WHO reference value (severe wasting) and/or
oedema. If the results by category of nutritional status (i.e.
number of children < - 3 Z-scores; number of children -2
to -3 Z-scores; number of children > -2 Z-scores; and
number of children with oedema) were provided in the
report, the prevalence of acute malnutrition was re-calcu-
lated. Data on the results provided in the nutrition survey
reports were considered adequate if: 1) Prevalence of
acute malnutrition and severe acute malnutrition were
stated and correctly calculated; 2) Confidence intervals
were reported; 3) Percentage of oedematous children was
provided; 4) There was no misinterpretation of the results,
such as disaggregating results by cluster or incorrect aggre-
gation of several survey results together. Since the actual
survey data were not available, it was not possible to check
if the confidence intervals had been calculated properly
according to the design of the survey methodology.

Assessment of measles vaccination coverage

It is essential to measure measles vaccination coverage in
humanitarian emergencies, as measles epidemics may
lead to high numbers of deaths among children [20,21].
The current recommendation is to vaccinate children for
measles from six months to 15 years in an emergency, and
to repeat the vaccination at nine months for those chil-
dren that had been vaccinated before nine months [6].
Since children between six and 59 months are already
being surveyed for acute malnutrition, the assessment of
measles vaccination coverage is easy to do and is recom-
mended when nutrition surveys are undertaken [13]. In
the surveys reviewed here, measles vaccination coverage
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was measured by examining cards and/or history of vacci-
nation by guardian.

Record of information on mortality and calculation of
mortality rates

The survey reports were examined for the methodology
used to obtain data on mortality. Both the current census
approach (i.e. records the age of each person living in the
household on the day of the survey, and the number of
deaths and births within the household during the recall
period) and the past census approach (i.e. records the age
of each person living in the household at beginning of
recall period, the number of births within the household
during the recall period and the current status of these
individuals) were considered acceptable [7]. When suffi-
cient information was provided in the survey reports,
mortality rates were re-calculated. Data on the results pro-
vided in the mortality survey reports were considered ade-
quate if: 1) Mortality rates were correctly calculated; 2)
Confidence intervals were reported; 3) Mortality rates
were expressed as number of deaths per 10,000 per day.
For this paper, we have primarily concentrated on the
reporting of crude mortality rates (CMRs).

Trends

The Cochran Armitage trend test [22,23] was applied for
trend analysis on the proportion of nutrition and mortal-
ity surveys that met criteria for sampling validity, preci-
sion, measurement and calculation over the years.

Results

Three hundred and sixty eight (368) survey reports con-
ducted by 33 NGOs and international agencies in 17
countries (Afghanistan, Algeria, Angola, Bangladesh,
Burundi, Central African Republic, Indonesia, Ivory
Coast, Eritrea, Guinea, Mauritania, Nepal, Pakistan,
Republic of Congo, Sri Lanka, Sudan, and Zambia)
between October 1993 and April 2004 were evaluated
(table 1).

Nutrition surveys

Criteria for sampling validity were met for 316 (85.9%) of
the 368 surveys (table 2). The sample size was sufficient to
allow for the width of the 95% CI to be within 30% of the
estimated prevalence of acute malnutrition in 317
(86.1%) of the 368 surveys (table 2). All of the random
sample surveys that used sample sizes of 450 children for
random and systematic sampling (N = 14 of 26 surveys)
and 900 children for cluster sampling (N = 167 of 300 sur-
veys) were sufficiently precise. However, while those sur-
veys using random and systematic sampling with fewer
than 450 children were still sufficiently precise, 40% (N =
40 of 100 surveys) of cluster surveys that sampled < 900
children were insufficiently precise; half of these cluster
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Table I: Number of surveys received by the UN/SCN from
October 1993 to April 2004 by country and agency

Country Number of  Number of  Number of
nutrition mortality different
surveys surveys agencies
Afghanistan 35 20 9
Algeria 2 0 2
Angola 70 48 12
Bangladesh 4 0 2
Burundi 49 29 8
Central African Republic | | |
Ivory Coast 5 | 3
Eritrea 14 4 4
Guinea 13 2 3
Indonesia 4 0 2
Mauritania | | |
Nepal 5 0 2
Pakistan 18 6 4
Republic of Congo 2 | 2
Sri Lanka 7 0 4
Sudan 134 80 17
Zambia 4 0 2
Total 368 193

surveys were conducted in Sudan with many of them
occurring in 1999.

The vast majority of surveys (87.0%) correctly included
children aged six to 59 months or 65 to 110 cm. The meas-
urements met the quality criterion in 210 (57.1%) of the
368 surveys, the remainder being mainly due to missing
information. Most of the surveys reported the prevalence
of acute malnutrition in Z-scores (93.2%) and used a
standard definition of wasting (96.2%). Thirty-one
(8.4%) surveys did not include oedema in the definition
of acute malnutrition, and it was not detected in 29
(7.9%) of the surveys. Overall, 295 (80.2%) of the 368
surveys met the criteria for definition of acute malnutri-
tion.

Two-hundred and eighty (76.1%) of the surveys provided
the percentage of oedematous children. Incorrect interpre-
tation of results, as stated in Methods section, occurred in
57 (15.5%) of the survey reports. Of the 173 (47.0%)
reports that allowed for verification of the calculation of
the prevalence of acute malnutrition using weight-for-
height and the presence of oedema, eight (4.6%) of the
surveys, by four different agencies, had incorrectly calcu-
lated the prevalence; the proportion of surveys with incor-
rect prevalence calculations varied from 33% to 100%,
depending on the agency. Overall, 156 (42.4%) of the
368 surveys met the criteria for correctly calculating the
prevalence of acute malnutrition.

http://www.ete-online.com/content/4/1/10

Two-hundred and eighty two (76.6%) of the surveys were
both valid and precise. One-hundred and eighty-nine
(51.3%) were valid, precise and met the quality of meas-
urement criteria. Finally, 130 (35.3%) were valid and suf-
ficiently precise, met the criteria for quality of
measurement, outcome definition and calculation, while
159 (43.2%) did not satisfy all these quality criteria (table
2). The proportion of surveys meeting all criteria, as well
as the proportion not meeting the quality criteria and the
proportion classified as unknown varied significantly
depending on the agency (chi-square = 83.7, p < 0.0001)
(table 3).

The prevalence of acute malnutrition ranged from 1.0% to
80.3% with a mean of 12.6%, a standard deviation of
9.3%, and a median of 10.1% (N = 368). The prevalence
of severe acute malnutrition ranged from 0% to 48.5%
with a mean of 2.2%, a standard deviation of 3.6%, and a
median of 1.3% (N = 368). When only the 130 surveys
that met all criteria were taken into account, the preva-
lence of acute malnutrition ranged from 1.0% to 45.5%
with a mean of 11.4%, a standard deviation of 8.4%, and
a median of 8.3%. The prevalence of severe acute malnu-
trition ranged from 0% to 20.9% with a mean of 2.0%, a
standard deviation of 2.6%, and a median of 1.2%.

Measles vaccination Coverage

Measles vaccination coverage could be assessed in 210
(57.1%) of the 368 surveys. Most of the surveys (72.3%)
used card examination and history of vaccination; the
same percentage of surveys reported measles vaccination
among the nine to 59 month age group. The measles vac-
cination coverage range was from 0-100% with a mean of
65.1%, a standard deviation of 24.6%, and a median of
72.3%. When only surveys that met the criteria were taken
into account, the measles vaccination coverage range was
from 0-100% with a mean of 65.3%, a standard deviation
of 27.4%, and a median of 72.4% (N = 134).

Mortality surveys

Of the 368 nutrition reports screened, 193 (52.4%) nutri-
tion surveys had an associated mortality survey. One hun-
dred and fifty seven surveys (81.3%) assessed CMRs and
under-five mortality rates (U5MRs), while 35 surveys
(18.1%) only assessed USMR and 1 survey (0.5%) only
assessed CMR.

Among the 158 surveys that assessed CMRs, 87 (55.1%)
met criteria for sampling validity (table 4). The precision
met the criteria in 87 (55.1%) of the 158 CMR surveys and
60 (32.8%) of the 157 surveys having also assessed
U5MR. Recall periods varied between one and 12 months
with a median of three months, a mean of 4.1 months and
a standard deviation of 3.3 months.
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Table 2: Classification of 368 nutrition surveys from October 1993 to April 2004
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Total N (%) Acceptable N (%) Not acceptable N (%) Unknown N (%)

Sampling validity
Cluster
First-stage PPS
No of clusters > 25
PPS AND number of clusters > 25
Systematic and random sampling
Selection of households/children
Exhaustive surveys
Survey conducted at household level
Unknown
Met Sampling validity Criteria

Precision

Cluster

Random and systematic sampling
Exhaustive surveys*

Unknown
Met Precision Criteria

Quality of measurements
Age/height range of inclusion (6—59 Months/65—110 cm)
Correct measurement of oedema
Correct measurement of weight and height

Met Quality of Measurement Criteria

Definition of acute malnutrition
Standard definition of wasting
Inclusion of oedema as severe acute malnutrition
Prevalence expressed as Z-scores

Met Definition Criteria

Calculation of prevalence of acute malnutrition
Correct calculation of prevalence of acute malnutrition
Cl given*

% of oedema given
Interpretation of results
Met Calculation Criteria

Sampling validity + Precision
Cluster
Systematic and random sampling
Exhaustive
Unknown
Met Sampling validity + Precision Criteria

Met Sampling validity + Precision + Quality of Measurement

Criteria

Met Sampling validity + Precision + Quality of Measurement

+ Definition + Calculation Criteria

300 (81.5)

26 (7.0)

35 (9.5)

7(1.9)
368

300
26
35

368

368

368

368

300
26
35

368
368

368

268 (89.3)
290 (96.7)
261 (87)

22 (84.6)
33 (94.3)

316 (85.9)

256 (85.3)
26 (100)
35 (100)

317 (86.1)

320 (87.0)
216 (58.7)
248 (67.4)
210 (57.1)

354 (96.2)
308 (83.7)
343 (93.2)
295 (80.2)

165 (44.8)
338 (91.8)
280 (76.1)
311 (84.5)
156 (42.4)

227 (75.7)
22 (84.6)
33 (94.3)

0
282 (76.6)
189 (51.3)

130 (35.3)

2(0.7)
3(1.0)
5(1.7)

2 (5.7)

7(1.9)

40 (13.3)

40 (10.9)

15 (4.1)
16 (4.3)
2 (0.5)

24 (6.5)

2 (0.5)
31 (8.4)
25 (6.8)

42 (11.4)

8 (2.2)
30 (82)
88 (23.9)
57 (15.5)
125 (34.0)

38 (12.7)
0
2(5.7)
0
40 (10.9)
60 (16.3)

159 (43.2)

30 (10.0)
7(2.3)
34 (11.3)

4(15.4)

0
7 (100)
45 (12.2)

4 (1.4)

7(1.9)
11 (3.0)

33 (9.0)
136 (40.0)
118 (32.1)
134 (36.4)

12 (33)
29 (7.9)

31 (8.4)

195 (53.0)

87 (23.6)

35 (11.6)
4(15.4)
0
7 (100%)
46 (12.5)
119 (32.3)

79(21.5)

* Exhaustive surveys do not require precision or confidence intervals because they have included all persons in the population. We have included

them as acceptable with regard to meeting the criteria
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Table 3: Classification of 368 nutrition surveys and 158 crude mortality rate (CMR) surveys from October 1993 to April 2004 by

agency
Agencies Nutrition surveys CMR surveys
Total N Acceptable N (%) Notacceptable Unknown N (%) Total N  Acceptable Not acceptable N (%) Unknown N (%)
N (%) N (%)

| 20 19 (95.0) 0 1 (5.0) 20 3(15.0) 17 (85.0) 0

2 73 54 (74.0) 7 (9.6) 12 (16.4) 22 0 22 (100) 0

3 40 36 (90.0) I (2.5) 3(7.5) 27 2(74) 24 (88.9) 1 (3.7)
4 | 0 I (100) 0 0 - - -

5 2 0 2 (100) 0 0 - - -

6 6 2(33.3) 4 (66.7) 0 | 0 I (100) 0

7 2 0 2 (100) 0 0 -

8 I 0 I (100) 0 0 - - -

9 14 I (7.1) 7 (50.0) 6 (42.9) 4 0 4 (100) 0

10 I 0 0 1 (100) 0 - - -

Il 3 3 (100) 0 0 3 0 3 (100) 0
12 2 0 2 (100) 0 0 - - -

13 7 0 5(71.4) 2 (28.6) 4 0 1 (25.0) 3(75.0)
14 9 0 5 (55.6) 4 (44.4) 6 0 6 (100) 0

I5 4 2 (50.0) | (25.0) | (25.0) 0 - - -

16 I 0 | (100) 0 0 - - -

17 2 0 1 (50) 1 (50) | 0 0 I (100)
I8 2 0 2 (100) 0 0 - - -

19 2 0 2 (100) 0 | 0 I (100) 0
20 7 0 3 (42.9) 4 (57.1) 2 0 1 (50.0) 1 (50.0)
21 2 0 I (50.0) | (50.0) 2 0 1 (50.0) 1 (50.0)
22 33 3(9.1) 15 (45.4) 15 (45.4) 24 0 I'l (45.8) 13 (54.2)
23 6 I (16.7) 4 (66.7) I (16.7) | 0 I (100) 0
24 30 I (3.3) 17 (56.7) 12 (40.0) 13 0 7 (53.8) 6 (46.1)
25 3 I (33.3) 2 (66.7) 0 2 0 2 (100) 0
26 10 2 (20.0) 6 (60.0) 2 (20.0) 5 0 5 (100) 0
27 20 0 14 (70.0) 6 (30.0) 12 0 12 (100) 0
28 5 2 (40.0) 3 (60.0) 0 3 0 3 (100) 0
29 36 3(83) 29 (80.6) 4 (1L.1) 0 - - -
30 6 0 4 (66.7) 2(333) 3 0 2 (66.7) 1 (33.3)
31 | 0 | (100) 0 0 - - -
32 2 0 2 (100) 0 0 - - -
33 15 0 14 (93.3) 1(6.7) 2 0 2 (100) 0

Thirty-five (22.1%) of the 158 CMR surveys used the cur-
rent census methodology; the methodology was
unknown for the other surveys. Most surveys (93.0%) did
not state if births were taken into account.

Of the 52 (32.9%) surveys from six agencies that allowed
for the recalculation of the CMR, nine (17.3%) CMRs, all
from one agency, had been incorrectly calculated due to
simple mathematical errors (table 4). The proportion of
miscalculations was 45% for this agency. Confidence
intervals were provided for 38 (24.1%) of the 158 surveys.
All survey results expressed number of deaths per 10,000
per day.

Sixty-one (38.6%) of the surveys were both valid and pre-
cise. Only five (3.2%) were valid, precise and met the cal-
culation criteria (table 4). The proportion of surveys

classified as acceptable, not acceptable and unknown var-
ied significantly depending on the agency (table 3).

The CMR ranged from 0.5 to 10.0 deaths per 10,000 per-
sons per day with a mean of 2.02, a standard deviation of
2.09, and a median of 1.21 (N = 158). The U5MR ranged
from 0.38 to 25.0 deaths per 10,000 per day with a mean
of 3.56, a standard deviation of 3.91, and a median of
2.45 (N = 192).

Trend analysis

The proportion of nutrition surveys that met criteria for
sampling validity, precision, measurement, definition
and calculation rose significantly from 11.1% in 1993-94
t0 51.7% in 2003-2004 (p-value for trend < 0.0001) (fig-
ure 1).
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Table 4: Classification of 158 crude mortality rate (CMR) surveys from October 1993 to April 2004

Total N (%) Acceptable N (%) Not acceptable N (%) Unknown N (%)

Sampling validity
Cluster
First-stage PPS
No of clusters > 25
PPS AND number of clusters >25
Systematic and random sampling
Selection of households/children
Exhaustive surveys
Survey conducted at household level
Unknown
All households included, regardless of the presence of under-five
children
Met Sampling validity Criteria

Precision
Cluster
Random and systematic sampling
Exhaustive surveys*
Unknown
Met Precision Criteria

Calculation of CMR
Correct calculation of mortality rate
Cl given*
CMR expressed as deaths/10,000/day
Met Calculation Criteria

Sampling validity + Precision
Cluster
Systematic and random sampling
Exhaustive
Unknown
Met Sampling validity + Precision Criteria
Met Sampling validity + Precision + Calculation Criteria

144 (91.1)

135 (93.7) 2 (1.4) 7 (4.9)

142 (98.6) 2 (1.4) 0

135 (93.7) 2 (1.4) 7 (49)

7 (4.4)
7 (100)
7 (4.4)

7 (100)
0
158 88 (55.7) 13 (82) 57 (36.1)
158 87 (55.1) 15 (9.5) 56 (35.4)
144 80 (55.5) 27 (187) 37 (25.7)
7 I (14.3) 0 6 (85.7)
7 7 (100)
0

88 (55.7) 27 (17.1) 43 (27.2)
158 43 (2722) 9(5.7) 106 (67.1)
158 38 (24.1) 120 (75.9) 0
158 158 (100) 0 0
158 7 (4.4) 120 (75.9) 31 (16.2)
144 54 (37.5) 35 (24.3) 55 (38.2)
7 | (14.3) 3 (42.9) 3 (42.9)
7 6 (85.7) 0 | (14.3)
0
158 61 (38.6) 38 (24.1) 59 (37.3)
158 5(3.2) 126 (79.7) 27 (17.1)

* Exhaustive surveys do not require precision or confidence intervals because they have included all persons in the population. We have included

them as acceptable with regard to meeting the criteria

The implementation of CMR surveys associated with
nutrition surveys increased significantly over the years (p-
value for trend < 0.0001) (table 5), but the proportion of
CMR surveys that met criteria for sampling validity, preci-
sion and calculation did not differ (p-value for trend =
0.165) (figure 1).

Discussion

Nutrition and mortality data in humanitarian emergen-
cies are the most widely accepted indicators for assessing
the degree of a crisis and with which to make decisions
[6,7]. Good quality data that are valid and sufficiently pre-
cise are necessary for decision-making. Programmatic and
funding decisions rely on such data; funding decisions
from a limited amount of resources are made in part due
to these data. Previous surveys in Somalia, Iraq and Ethi-
opia have shown that there were significant deficiencies in
the sampling validity and precision of nutrition [12-14]

and mortality surveys [12] in humanitarian emergencies.
Our paper shows similar deficiencies but better compli-
ance with agreed upon international standards than the
other studies. When the results of all surveys are compared
with those that met all criteria, it is clear that those surveys
that did not meet all criteria had many outliers, which
increased the range and median of the overall results. Fur-
thermore, the large number of surveys examined over a
10-year period showed that the proportion of nutrition
surveys that met the criteria for sampling validity, preci-
sion, measurement, definition and calculation rose signif-
icantly from 1993/94 to 2003/04. Although the number
of CMR surveys associated with nutrition surveys
increased significantly over time, the proportion of these
surveys that met the above criteria did not. Some errors
were more commonly made than others (table 6). Cor-
recting them would lead to a significant improvement of
the quality of the surveys.
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Trend in proportion of 368 nutrition and 158 crude mortal-
ity rate surveys which met criteria for sampling validity, pre-
cision, quality of measurements and calculation from
October 1993 to April 2004.

Sampling methodology was valid in most of the nutrition
surveys indicating that guidelines were being appropri-
ately followed. However, only slightly more than half of
the mortality surveys were considered valid, mainly due to
a lack of specificity in the reports as to how household
selection occurred; this is crucial for the representativeness
of the surveys, to ensure that all households were
included, regardless of the presence of children aged six to
59 months.

The precision criteria chosen for this analysis are
expressed as a percentage of the observed estimate of acute
malnutrition prevalence and mortality rate. Therefore, the
lower the estimates, the higher the sample size required
will be. This may mean that, in certain circumstances,
required sample sizes may be large and thus, the imple-
mentation of the survey may require more time, person-
nel and funds. However, for most surveys, such precision
is necessary to allow for prioritisation of programme
implementation, as well as to provide a baseline with suf-

http://www.ete-online.com/content/4/1/10

Table 5: Number of nutrition surveys and crude mortality rate
(CMR) surveys by year, according to survey reports received by
the UN/SCN between October 1993 and April 2004 from 17
countries

Year Number of Nutrition surveys that included
nutrition surveys CMR surveys n (%)

1993-94 27 3(1.T)
1995 29 3(10.3)
1996 23 4(17.4)
1997 20 0(0.0)

1998 22 9 (40.9)
1999 38 16 (42.1)
2000 32 28 (87.5)
2001 34 24 (70.6)
2002 83 35 (42.2)
2003-04 60 36 (60.0)

ficient precision to adequately monitor future trends and,
therefore, programme effectiveness.

Most nutrition surveys were sufficiently precise according
to our criteria. However, there was a lack of precision of
nutrition surveys analysed in Sudan in 1999. This was
likely due to the use of the same sample sizes and thus
absolute precision (e.g. + 5% around the estimated preva-
lence) as that used in the 1998 surveys - when the preva-
lence of acute malnutrition was extremely high in parts of
Sudan - as opposed to basing sample size on relative pre-
cision (e.g. within 30% of the estimated prevalence). For
example, if the acute malnutrition of a population is 35%
then a precision of + 5% (that is, a 95% confidence inter-
val of 30%-40%) may be acceptable, whereas this would
not be the case if the prevalence is 10% (a 95% confidence
interval of 5%-15%). Most nutrition guidelines recom-
mend that a sample size of 900 children in cluster sam-
pling and 450 children in systematic or random sampling
be used [8,9]. If this had been applied in all surveys we
analysed, they would have had a sufficient sample size to
achieve an adequate level of precision. However, some

Table 6: Most common errors in nutrition and mortality surveys, and recommendations for improvement

Most common errors

Recommendations

Measurement techniques for weight, height, oedema and recording of
mortality not mentioned in reports.

Oedema not measured and/or not correctly taken into account in
calculation of malnutrition prevalence.

Insufficient precision of survey results.

Confidence intervals of mortality rates not calculated.

Incorrect inter