ABSTRACT

Two longitudinal studies were
carried out in northwest and south-
west Uganda to examine the relation-
ship between anthropometry and
childhood mortality. Although the
prevalence of malnutrition was sig-
nificantly different between the two
geographic areas, the relative risk for
mortality associated with low levels
of anthropometry was similar. When
the anthropometric parameters were
compared among each other, mid-
upper arm circumference was found
to be the most powerful predictor of
mortality. The findings of this study
confirm that mid-upper arm circum-
ference is the indicator of choice to
identify children at higher risk of
death. (4m J Public Health. 1993;
83:1616-1618)
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Introduction

The strength of the relationship be-
tween malnutrition and mortality differs
according to the country, the type of an-
thropometric parameter used, and the cut-
off point selected.

Sommers and Lowenstein! showed a
relative risk of 3.4 for children below the
10th percentile of arm circumference for
height compared with those above the
50th percentile. Kielmann and McCord?
found that among Indian children, mortal-
ity decreased exponentially with each
10% rise in median weight for age. In a
study carried out in Bangladesh, Chen et
al.3 found a relative risk of around 3 among
children who were below 60% in weight
for age, with mid-upper arm circumfer-
ence and weight for age being the most
sensitive predictors of mortality. Briend et
al.4 confirmed in Bangladesh that mid-
upper arm circumference had the highest
sensitivity compared with weight for age,
weight for height, and height for age.

However, other studies conducted in
Guinea Bissau® and Zaire® showed a poor
predictive power of anthropometry. There-
fore, mortality associated with anthropom-
etry varies between countries, and what
has been found in Asia may not be appli-
cable to Africa. This could be owing, in
part, to the lower prevalence of wasting in
Africa associated with a lower variability
within the socioeconomic structure.”

This study sought to determine
whether anthropometry can be used in an
African country to identify children at
higher risk of death.

Methods

In 1987 and 1988, 5498 children under
5 years of age were selected from 61 vil-

lages in two districts in northwest and
southwest Uganda. The villages were se-
lected with cluster sampling, with proba-
bility proportional to size. All the children
residing in the villages were measured for
weight, height (for children above 2 years
of age), and length (for children below 2
years of age), and, in the southwest vil-
lages, for mid-upper arm circumference as
well. A salter spring scale was used to
measure weight within the nearest 100 g,
and locally constructed boards were used
to measure length and height to the near-
est millimeter. Measurement techniques
conformed to the United Nations manual,
How to Weigh and Measure Children.8
Follow-up visits to all families 12
months later were used to assess mortality
of the study children. The data were en-
tered, cleaned, and analyzed using the Sta-
tistical Package for the Social Sciences
(SPSS).* We transformed measurements
into standard deviation scores of the me-
dian reference of the National Center for
Health Statistics!® using the Centers for
Disease Control and Prevention package.!!
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Results

Malnutrition was significantly higher
in the northwest than in the southwest, but
the mortality rates associated with low
levels of anthropometry were similar in
the two areas (Tables 1 and 2).

‘When levels of anthropometric param-
eters were compared, mid-upper arm cir-
cumference was associated with a relative
risk for mortality that was significantly
higher than that associated with other pa-
rameters (Tables 3 and 4). The relative risk
for mortality associated with less than 11.5
cm of mid-upper arm circumference was
more than 2 when compared with a stan-
dard deviation of less than —3 for weight for
age, and less than —2 for weight for height
and it was more than 4 when compared with
a standard deviation of less than —3 for
height for age. Low levels of weight for age
and weight for height had almost the same
relative risk, which was higher than that as-
sociated with low levels of height for age.

Di ion

Previous studies found that mid-upper
arm circumference and weight for age were
the most sensitive predictors of mortality in
AsiaZ4; however, these results were not
confirmed in Guinea Bissau’ and Zaire.6
This suggests that anthropometry might
play a relatively minor role in Africa in
identifying children at higher risk of death.
The data from this study confirm that, in
Uganda, low levels of anthropometry are
significantly related to mortality, with mid-
upper arm circumference being the best
predictor of mortality.

Although it is not possible to general-
ize the results outside the two areas sur-
veyed, we can expect the results to be valid
for this part of Africa. From a previous
analysis not presented in this paper, the
predictive power of mid-upper arm circum-
ference for mortality was independent of
age and was not improved by the addition
of the other anthropometric parameters.!?
Besides being the most powerful predictor
of mortality, mid-upper arm circumference
does not need the knowledge of age below
S years; it is cheap, quick, and easy to use;
and it has fewer sources of error than other
parameters. With a simple color-coded
tape, mid-upper arm circumference could
be used by those who are illiterate, with the
advantage of identifying children at risk
more effectively than other measuring
methods.

Beyond these advantages, the effec-
tiveness of mid-upper arm circumference
is supported by the fact that, in the south-
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TABLE 1—Prevalence of Childhood Malnutrition and Mortality below Defined
Anthropometric Cutoff Points, Northwest (NW) and Southwest (SW) Uganda

Mortality
Prevalence below Cut
Geographic
Cutoft Area n % n %  Sensitivity Specificity

<-3 SD W/A NW 751066 7.0* 875 107 23 93
SW 132/3768 35 12/132 9.1 12 97
<-3 SDHA NW 192/1066 180* 6/192 3.1 18 82
SW 502/3768 133 23/502 486 24 87
<-2 SD WH Nw s2/i066 30 432 125 12 97
SW 142/3768 38 12/142 85 12 96
<11.5 cm MUAC SW 96/3748 26 18096 188 19 98

MUAGC = mid-upper arm circumference.

Note. SD = standard deviation; W/A = weight for age; H/A = height for age; W/H = weight for height;
*Prevalences between SW and NW are significantly different (P < .0001).

N T G e o R S S e e it L T R R Sy SR
TABLE 2—Relative Risks (95% Confidence Intervals) for Childhood Mortality

Associated with Different Anthropometric Cutoff Points in Northwest
{NW) and Southwest (SW) Uganda

Cutoffs in Standard Deviations (SD)

<-38D -3t0 -28D >-2 8D
Weight for age
NW 35" (1.6,7.6) 08 1(03,23) 1
SW 47" (26,86) 23 (15 37 1
Height for age
NW 07 (03,18 08 B213 1
SW 20113393 i1 (086 18) 1
Weight for height
NW L 39" (14,100 1
SW 50" (19 13) 32* (15,64 1
Cutoffs for Mid-Upper Arm Circumference
<11.5cm 115 124¢cm > 124 cm
SwW 94" (59,152 26* (12,55 1

*P < [05; **P < .01; ***P < 001; TP < .0001.

TABLE 3—Comparison of Relative Risks for Mortality Associated with Different

Parameters (95% Confidence Intervals) in Northwest Uganda

Weight for height. < —2 standard deviations

Weight for Height Height for Age
< —2 Standard <~—3 Standard
Deviation Deviation
Weight for age: < -3 standard deviations 34* (1.2 95)

0.8(0.3,26)
. 3.9* (15, 10.0)

*P< 05

west, 45% of mortality was concentrated
below 13.5 cm of mid-upper arm circum-
ference. Considering that 17% of the ex-
amined children were below this measure
and that 95% of the deaths below this cut-
off point were due to infectious diseases,
a reduction in mortality of 43% (95% of
45%) is theoretically possible if resources

were prioritized on the 17% of the child
population identified by mid-upper arm
circumference as being at risk. In conclu-
sion, this study confirms that the best in-
dicator to identify children at risk is mid-
upper arm circumference, which could be
considered a simple and comprehensive
proxy of deprivation to be used for target-
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TABLE 4—Comparison of Relative Risks for Mortality Associated with Different
Parameters (95% Confidence Intervals) in Southwest Uganda

Weight for Age  Weight for Height Height for Age
<-3Standard <-28DStandard  <-3 Standard
Mid-upper arm
circumference: <115cm  21*(1.1,41) 22%(11,44) 417 (23,73
Weight for age: <3
standard deviations 11 (05,23 2 {139
Weight for height: <2
standard deviations 1.8 (08 ,386)

*P < .05 **P < 0001

ing, monitoring, and evaluating child sur-
vival programs. OJ
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The Authorship and Fate of International
Health Papers Submitted to the American
Journal of Public Health in 1989

Dieter Koch-Weser, MD, PhD, and Alfred Yankauer, MD, MPH

Introduction

The American Journal of Public
Health, the official journal of the Ameri-
can Public Health Association, is widely
read throughout the world. Therefore it is
understandable that health professionals
from other countries submit papers to the
Journal in the hope of reaching its broad
readership.

In recent years, however, the Journal
has noted an increase in the number and
proportion of papers received from coun-
tries other than the United States and Can-
ada, as well as an increase in the accep-
tance rate of such papers (Table 1). Stossel
and Stossel observed a similar phenome-
non in papers published by four presti-
gious English language journals from 1977
to 1988.1 We decided to explore this situ-
ation in greater depth by describing the
authorship, processing, evaluation, and

eventual outcome of all international pa-
pers received by the Journal in 1989.

Methods

In Table 1, only papers received from
countries outside the United States and
Canada are defined as international health
papers. We have also examined accept-
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