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Introdudion
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 McCord2
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 ofaround 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 ofmortality. 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 Bissau5 and Zaire6 showed a poor
predictive power ofanthropometty. 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.7

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).9 We transformed measurements
into standard deviation scores of the me-
dian reference of the National Center for
Health Statistics'0 using the Centers for
Disease Control and Prevention package."I
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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 ofanthropometric param-
eters were compared, mid-upper arm cir-
cumference was associated with a relative
risk for mortality that was signiicantly
higher than that associated with other pa-

rameters (fables 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 ofless than -3 forweight for
age, and less than -2 for weight for height
and itwasmore than4when comparedwith
a standard deviation of less than -3 for
height for age. Low levels ofweight 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.

Discussion

Previous studies found thatmid-upper
armcircumference andweight for agewere
the most sensitive predictors ofmortality in
Asia2-4; however, these results were not
confirmed in Guinea Bissau5 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 tobevalid
for this part of Africa. From a previous

analysis not presented in this paper, the
predictive power ofmid-upper arm circum-
ference for mortality was independent of
age and was not improved by the addition
of the other anthropometric parameters.12
Besides being the most powerful predictor
of mortality, mid-upper arm circumference
does not need the knowledge of age below
5 years; it is cheap, quick, and easy to use;
and it has fewer sources oferror than other
parameters. With a simple color-coded
tape, mid-upper arm circumference could
be usedbythosewho 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-

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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ing, monitoring, and evaluating child sur-
vival programs. O

Acknowledgments
We thank the Uganda Ministry of Health,
UNICEF, and the Collegio Universitario As-
piranti Medici Missionari (CUAMM) for their
logistic and financial support.

References
1. Sommers A, Lowenstein MS. Nutritional

status and mortality: a prospective valida-

tion of the QUAC stick. Am J Cln Nutr.
1975;28:287-292.

2. Kielmann AA, McCord C. Weight for age
as an index of risk of death in children.
Lancet. 1978;1:1247-1250.

3. Chen LC, ChowdhuryA, Huffman SL. An-
thropometric assessment of energy protein
malnutrition and subsequent risk of mortal-
ity among preschool aged children. Am J
Clin Nutr. 1980;33(8):1836-1845.

4. Briend A, Wojtyniak B, Rowland MG.
Arm circumference and other factors in
children at high risk of death in rural Bang-
ladesh. Lancet. 1987;2:725-728.

5. Smednan L, Sterky G, Meilander L, Wall S.
Anthropometry and subsequent mortality in
groups of children aged 6-59 months in Guinea
Bissau.AmJClin Nutr. 1987;46(2):369-373.

6. The Kasongo Project Team. Anthropomet-
ric assessmentofyoung children's nutrtional
status as an indicator of subsequent risk of
dying. J Tmp Pediatr. 1983;29:69-75.

7. Bairagi R. Why the mortality discriminat-
ingpower ofanthropometric indicators dif-
fers among populations. J Trop Pediatr.
1985;31(1):63-64.

8. National Household Survey Capability Pro-
gramme. How to Weigh and Measw Chil-
drn New York, NY: United Nations De-
partment of Technical Co-operation for
Development and Statistical Office; 1986.

9. SPSSIPC+ V2OBaseManualfortheIBM
PC/XTlATandPS2 Chicago, Ill: SPSS Inc;
1988.

10. NCHS Growth Curves for Children
Bith-18 Years. Rockville, Md: National
Center for Health Statistics; 1977. DHEW
Publication PHS 78-1650.

11. Jordan MD. Anthropometric Software
Package Tutorial Guide and Handbook.
Atlanta, Ga: Centers for Disease Control
and Prevention; April 1987.

12. Vella V. An Epidemiological Analysis of
Predictors of Childhood Malnutrition and
Morality in Soutzwest Uganda. London, En-
gland: UniversityofLondon; 1990. PhD thesis.

S,2~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~... ... ...

>-,,'°.:"..^o,..e,'.o'......i..

~~~~~........

..... . , ",:....

The Authorship and Fate of International
Health Papers Submitted to theAmerian
Jounal ofPublic Health in 1989
Dieter Koch-Weser, MD, PhD, and Alfred Yankauer, MD, MPH

Intrdudion

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 ofsuch 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 exaniined accept-
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