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It is commonly assumed in public health practice that households in developing country settings are rel-
atively homogeneous with respect to nutritional status. To the extent that this assumption is valid, nutri-
tional assessments of mothers or individual children would provide an effective screening mechanism
for household-level maternal-child nutritional risk. However, there has been no confirmation of the
strength of intra-household correlations in nutritional status among women and children.

Using data from a cross-sectional survey undertaken in 1990 in rural central Guinea, the present
study investigates the nature of within-household relationships in maternal and child nutritional status
and considers the implications for programme screening strategies. Mothers and their surviving children
under 5 years of age are the focus of the analysis. Correlations between maternal and child nutritional
levels are assessed and the performance of maternal-child nutritional indicators as screening tools for
household nutritional risk are formally evaluated by analysing the sensitivity, specificity, and posi-
tive-negative predictive values of various indicators.

Introduction
It is widely recognized that the collective state of
ill-health among women and children in develop-
ing countries results from the joint influences of nutri-
tional, biological, and social deprivation (1-3). Since
rates of physical growth and achieved body size
closely reflect the underlying depletive processes,
anthropometric indicators provide useful markers for
the degree of current and cumulative deprivation
experienced by individuals, communities, and popu-
lations. In addition, in view of the strong associa-
tions between matemal and child nutritional status at
a given time and subsequent health outcomes (inci-
dence of infectious disease, adverse pregnancy out-
comes, and mortality), anthropometry also provides a
useful screening tool for more general health risk
among individuals and populations (4-7).

Recently, however, concems have been raised
about appropriate uses and interpretation of anthro-
pometric data. For example, the United Nations
Administrative Committee on Coordination-Sub-
committee on Nutrition (ACC/SCN) has enumerated
the various uses of anthropometric data and the limi-
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tations of anthropometry, in general, and of various
indices in different applications (2). Clear distinc-
tions are made in the use and interpretation of vari-
ous indicators for different purposes (i.e., one-time
versus trend assessments, individual-level versus
population-level applications, and emergency versus
non-emergency situations).

The present article extends the discussion of
appropriate uses of anthropometric indices by consid-
ering to what extent anthropometric indicators for a
particular household member (e.g., a child) can be
used to make inferences about the nutritional status
of other household members (e.g., the child's mother
or siblings). In other words, to what extent can house-
holds be identified as being at risk of matemal-
childhood malnutrition on the basis of a nutritional
assessment of a single household member?

The answers to these issues have far-reaching
implications for the use of anthropometry for screen-
ing nutrition programmes. To the extent that there
are high within-household correlations in nutritional
status among women and children, routine screening
programmes or periodic assessments could provide
accurate and cost-efficient means of identifying
households for nutrition and/or more broadly-based
matemal and child health programme interventions.
In public health practice it is generally assumed that
households are relatively homogeneous with respect
to nutritional status; indeed, this assumption under-
lies the notion of a "high-risk" household. However,
the magnitude of within-household homogeneity

Bulletin of the World Health Organization, 1994, 72 (1): 119-127 © World Health Organization 1994 119



N.B. Mock et al.

with respect to nutritional status and the implications
of this for programme screening purposes have not
been systematically investigated.

This study provides evidence on these issues
through the analysis of within-household associa-
tions in nutritional status among women and children
in rural Guinea. Cross-sectional data from a moder-
ately sized household survey undertaken in 1990
were used to examine associations between the nutri-
tional status of mothers and their children and
between siblings residing in the same household. In
addition to the examination of within-household cor-
relations, the efficiency of using anthropometric
indices for a single household member as a screening
tool for household matemal-child nutritional risk
was formally evaluated by analysing the sensitivity,
specificity, and positive-negative predictive values
of various indicators for women and children of dif-
ferent ages.

Materials and methods
Survey data

The data were obtained from a cross-sectional
sample survey of women with surviving children
under the age of 5 years in five provinces in central
Guinea in 1990. The survey was designed to provide
baseline data on nutrition and health problems in the
region and related information useful for the design
of health and nutrition intervention programmes. The
survey was conducted as part of a large-scale, pri-
mary health care project financed through a World
Bank loan to the govemment of Guinea.

The households considered in this article repre-
sented a probability sample of those with at least one
surviving child under the age of 5 years in the prov-
inces of Labe, Tougue, Lelouma, Dolaba, and Pita. A
total of 913 households were chosen for the survey
on the basis of a two-stage, stratified cluster sample
design. Based on updated census figures, 55 sample
clusters (i.e., villages) were chosen at the first stage
of sample selection using a probability-proportional-
to-size selection procedure. Within each of these vil-
lages, households containing at least one adult
female with a surviving child under the age of 5
years were identified and a systematic random sam-
ple of 17 eligible households per village was selected.

Extensive sociodemographic, economic, health
and nutritional information was gathered in inter-
views conducted in the sample households. The
nutritional information included matemal and child
weight, height, and goitre and oedema status. The
arm circumferences of children were also measured.
Other nutrition-related information included breast-
feeding and weaning practices, qualitative measures

of recent matemal and child food consumption, intra-
familial food allocation and family food availability.
The survey instrument was developed and tested in
French and translated into Peuhlar, the local lan-
guage.

Interviews were conducted with the head of
sample households and one eligible female respond-
ent in each household. The final sample consisted of
913 women and 1276 children. Women who were
pregnant at the time of the survey were excluded
from the analyses, resulting in a final sample of 780
women and 11 18 children.

Analytical methods

A correlation analysis was initially performed to
investigate associations among members of sample
households with respect to nutritional status. WHO's
scheme for classifying children with respect to nutri-
tional status using weight-for-height, height-for-age,
weight-for-age, and arm-circumference indices was
used (8). The first three of these indicators were
expressed in standard deviation units (i.e., z-scores),
where zero represents 100% of the median standard
reference. The Royal College of Physicians scheme
was used to classify mothers on the basis of body
mass index (BMI), expressed as weight/height2.

The sensitivity, specificity, and negative-posi-
tive predictive values for each of the anthropometric
indicators used as screening tools for the indentifica-
tion of within-household nutritional risk were then
calculated. The first set of analyses assessed the use
of the nutritional status of under-5-year-olds to pre-
dict the nutritional status of their mothers. The analy-
ses were then repeated to examine use of the follow-
ing: the matemal nutritional status to screen for
nutritional risk among children in the household; and
the nutritional status of a given child to screen for
the nutritional risk among siblings under the age of 5
years. Analyses disaggregated by the age of the chil-
dren were also undertaken to examine age variations
in the strength of associations in nutritional status
among household members.

Results
Background characteristics and nutritional
status

Table 1 provides descriptive information on the
households included in the study. The characteristics
are typical of poor, West African, agrarian popula-
tions. The average size of households was nearly eight
persons, with 41% having two or more children
under the age of 5 years at the time of the survey.
Polygamy continues to be widely practised in the
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Table 1: Demographic and socioeconomic characteris-
tics of the study population, Guinea, 1990a

% of individuals n

No. of wives

One
Two
Three/four

Father's occupation

Farmer
Merchant
Skilled worker
Government employee
Other

Maternal age (years)b
<20
20-29
30-39
.40

No. of under-5-year-olds

One
Two
Three

Maternal education

Formal education
Religious school
No education

Maternal remunerative activities

Yes
No

Child's age (months)c

0-11
12-23
.24

Child's sex

Male
Female

45.5
38.8
15.7

65.9
11.8
13.9
3.1
5.2

10.8
50.1
33.1
6.0

58.8
39.0
2.2

3.2
58.3
38.4

16.4
83.6

23.8
22.6
53.6

49.1
50.9

354
302
122

514
92
109
24
41

84
390
257
47

459
304
17

25
454
299

128
652

266
253
599

549
569

a Mean family size ± SD = 7.8 ± 3.2.
b Mean age ± SD = 29.9 ± 7.2 years.
c Mean age ± SD = 26.8 ± 17.4 months.

study population, with nearly 55% of male heads of
households reporting that they had two or more
wives. Two-thirds of male heads of household were
engaged in agriculture as a primary occupation. The
sample mothers were aged, on average, just under 30
years, and the vast majority had no formal education.
A total of 16% were engaged in remunerative work
outside the household, consisting largely of cottage
industries and small-scale commerce.

The data in Table 2 illustrate the poor nutritional
status of the study women and children, as measured

by various anthropometric indices. The means and
standard deviations of matemal weights and heights
suggest that weight varies moderately, while height
demonstrates little variability. The distribution of the
sample women according to their BMI measure is a
cause for concern, with 11% being classified as
being at high risk of ill-health due to nutritional
depletion.

The prevalence of child malnutrition is also
quite high. Mean z-scores for height-for-age, weight-
for-age, and weight-for-height are all substantially
less than zero. As is common in situations where
famine conditions do not prevail, the height-for-age
(a measure of chronic nutritional stress) and weight-
for-age (a summary indicator that reflects both acute

Table 2: Maternal and child nutritional indicators among
the study population, Guinea, 1990

n

Maternal anthropometry (n = 780)
Mean weight ± SD (kg)
Mean height ± SD (cm)

Maternal nutritional status (n = 780)

Mean BMIa ± SD (kg/i2)
High risk (<17.5 BMI)
Normal (>17.5 BMI)

51.7 ± 7.5
158.7 ± 6.6

20.518 ± 2600
10.9% 85
89.1% 695

Nutritional status of under-5-year-olds (n = 1115)

Mean BMIa SD (kg/m2)

Height-for-age (z-scores) (n = 1102)b
<-3 (severe)
-3 to <-2 (moderate)
-2 to <-1 (mild)
2-1 (normal)

Weight-for-age (z-scores) (n = 1109)C

<-3 (severe)
-3 to <-2 (moderate)
-2 to <-1 (mild)
2-1 (normal)

Weight-for-height (z-score) (n = 1107)d

<-3 (severe)
-3 to <-2 (moderate)
-2 to <-1 (mild)
2-1 + (normal)

Arm circumference (cm) (n = 850)e
<12.5 (severe malnutrition)
12.5-14 (malnutrition)
>14 (normal)

15.458 ± 2.103

9.0%
17.2%
26.4%
47.4%

7.4%
19.0%
30.8%
42.9%

1.8%
9.3%

25.5%
63.4%

4.1%
23.6%
72.3%

99
190
291
522

82
211
341
475

20
103
282
702

35
201
614

a BMI = body mass index.
b Mean z-score ± SD = -0.95 ± 1.76.
c Mean z-score ± SD = -1.11 ± 1.42.
d Mean z-score ± SD = -0.60 ± 1.21.
e Children under 1 year of age were excluded; mean circumfer-
ence ± SD = 14.9 ± 1.3 cm.
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and chronic nutritional stress) indicate a higher prev-
alence of malnutrition than those indicators that
reflect largely soft tissue mass status (weight-for-
height and arm circumference). Less than half the
children were assessed as being normally nourished
based on height-for-age or weight-for-age. Indicators
of wasting suggest that 25-35% of the children had
some degree of acute nutritional deficiency at the
time of the survey.

Inter-household correlations
The results in Table 3 show that maternal and child
nutritional status were correlated at statistically
significant levels within households. The strength of

Table 3: Within-household correlations between mater-
nal and child nutritional Indicators

Maternal anthropometry
(Pearson correlation coefficients)

Child anthropometry Weight Height BMIb

0-5 years (n = 1118)
Weight 0.1 77a 0.129a 0.111 a
Height 0.094a 0.095a 0.040
BMIb 0.202a 0.101a 0.163a
Height-for-age z-score 0.190a 0.160B 0.108a
Weight-for-age z-score 0.290a 0.182a 0.207a
Weight-for-height z-score 0.231a 0.105a 0.195a
Arm circumference (n = 850)C 0.210a 0.088a 0.234a

0-11 months (n = 266)

Weight 0.193a 0.193a 0.071
Height 0.1 55a 0.172a 0.036
BMI 0.144a 0.124a 0.077
Height-for-age z-score 0.138a 0.029 0.125a
Weight-for-age z-score 0.201a 0.067 0.173a
Weight-for-height z-score 0.105 0.073 0.073

12-23 months (n = 253)

Weight 0.309a 0.1 94a 0.21 ga
Height 0.230a 0.179a 0.146a
BMI 0.170a 0.073 0.138a
Height-for-age z-score 0.247a 0.211a 0.151a
Weight-for-age z-score 0.320a 0.250a 0.204a
Weight-for-height z-score 0.198a 0.111 0.146
Arm circumference 0.293a 0.128a 0.242a

.24 months (n = 599)

Weight 0.263a 0.184a 0.178a
Height 0.111a 0.126a 0.042
BMI 0.247a Q.Q99a 0.222a
Height-for-age z-score 0.190a 0.200a 0.081a
Weight-for-age z-score 0.325a 0.227a 0.221a
Weight-for-height z-score 0.302a 0.127a 0.266a
Arm circumference 0.212a 0.089a 0.191a

a p <0.05.
b BMI = body mass index.
c Children aged 0-11 months were excluded.

the correlations is, however, low in many instances
and varies considerably across child age categories.
For the full sample of children, childhood nutrition
indicators appear to be more highly correlated with
maternal weight and BMI than with maternal height.
Because these indicators are somewhat more highly
correlated with matemal weight than with maternal
BMI, correction for height may be unnecessary since
the women studied exhibited little variability in
height.

The age-disaggregated data reveal considerable
variability in the strength of the correlations accord-
ing to the age of the child. The correlations between
maternal and child nutrition levels were lower for
under-1-year-olds than for older children. This may,
in part, be a result of increased measurement errors
for small children; however, since weight-for-age,
which tends to be less affected by field measurement
errors than child height, conforms to this age pattern,
this suggests that the survey data may be a conse-
quence of real age variations in the study population.

After 1 year of age, the correlation patterns
across age groups vary, depending on the index. In
general, the wasting indicators become more highly
correlated with maternal weight and BMI as the age
of the children increases, while the opposite age pat-
tern is observed for the height-based indicators.

The correlations in nutritional status among sib-
lings under the age of 5 years are shown in Table 4.
The following comparisons were made: the youngest
child in sample households with the second- and
third-youngest child, respectively; and the second-
and third-youngest child. Because only children
under 5 years of age were weighed and measured,
information is available on relatively few third-
youngest children: the correlation coefficients
involving third-youngest children should thus be
interpreted with caution. Also, because of the small
sample size for third-youngest children, the age-dis-
aggregated analyses in Table 4 are restricted to com-
parisons between the two youngest children in sam-
ple households.

For the full sample of children, all the correla-
tions between the two youngest children were posi-
tive and significant, but of modest magnitude, lying
in the range 0.12-0.25. Comparison of the data for
youngest and third-youngest children reveals coeffi-
cients which, with the exception of height-for-age,
are negative and not significant. The coefficient for
the height-for-age indicator, a measure of chronic
malnutrition, is both positive and significant. For the
second- and third-youngest children the coefficients
are larger and positive, although again only the coef-
ficient for height-for-age is statistically significant.

The age-disaggregated data in Table 4 suggest
several general pattems. First, the correlations tend
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Table 4: Within-household correlations for childhood nutritional status inducatorsa
Full sample (n = 135)

2nd to youngest 3rd to youngest

BMI HAZ WAZ WHZ BMI HAZ WAZ WHZ

Youngest

BMI
Height-for-age z-score

Weight-for-age z-score

Weight-for-height z-score

2nd youngest to youngest

BMI
Height-for-age z-score

Weight-for-age z-score
Weight-for-height z-score

0.14 -0.32
0.57c

0.12c

0.38

-0.01
-0.32

0.64b
0.38

0.25

Age-disaggregated sample
2nd youngest to youngest onmental factors and that only after weaning do the

BMI HAZ WAZ WHZ deleterious effects of these factors begin to be
reflected in anthropometric indicators. To the extent
that children living in the same household share
common exposure to these factors, stronger correla-
tions in nutritional status among children who are

0.21 b completely weaned are expected.
0°29b Second, measures of chronic malnutrition

0.2 (height-for-age, and to a lesser extent weight-for-
0.13 age) tend to be more strongly correlated than indica-

tors of acute nutritional stress (weight-for-height).
This result is not unexpected since measures of
cumulative exposure to socioeconomic and environ-

0.10 mental risk factors should be more highly correlated
0.31 b than measures that respond to more immediate envi-

0.30b ronmental change.
0.09 Thus, the results of the correlation analyses

among under-5-year-old siblings suggest that data on
chronic malnutrition status provide some information
on the likelihood of a sibling being chronically

0.34 malnourished. The predictive ability appears to be
0.58b stronger among children who have been completely

-0.05 weaned than among those who are being fully or par-
040c tially breast-fed. Formal tests of the use of these

indicators as screening tools are discussed below.nricv- W1A7 - hainht-Mfr-nno ffor 9nrl uniin-tDMI = wouy mlaSinlU8x, rim4 = nleignil-ior-age ior crnuyoun-
gest; WAZ = weight-for-age for 2nd youngest; WHZ = weight-for-
height for 2nd youngest.
b P <0.01.
c P<0.05.

to increase in magnitude with the age of the youngest
child. This is probably attributable to the nutritional
and protective benefits of breast-feeding. It is likely
that the traditional breast-feeding practices prevalent
in the study population buffer children from the
adverse consequences of socioeconomic and envir-

Screening for maternal malnutrition based on
child nutritional status
More formal tests of the efficacy of using anthropo-
metric indicators for a mother or child to screen for
household maternal-child nutritional risk are provi-
ded by the sensitivity, specificity, and positive-nega-
tive predictive values for different screening tests
and anthropometric indicators shown in Tables 5-7.
Three screening approaches are evaluated: the
assessment of maternal nutritional risk based on
childhood nutritional status (Table 5); childhood
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(n = 150)
Youngest
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Youngest
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HAZ
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Table 5: Results of screen!
based on child nutritional

Se
Index

0-5-year-olds

Height-for-age <-2b
Weight-for-age <_2b
Weight-for-height <-2b
Arm circumference <14 cmc

0-1 1-month-olds

Height-for-age <_2b
Weight-for-age <_2b
Weight-for-height <-2b

12-23-month-olds

Height-for-age <-2b
Weight-for-age <-2b
Weight-for-height <-2b
Arm circumference <14 cm

224-month-olds

Height-for-age <_2b
Weight-for-age <_2b
Weight-for-height <_2b
Arm circumference <14 cm

ing for maternal malnutrition" nourished compared with a prediction scheme based
status on the overall prevalence in the study population.

Predictive value: Childhood anthropometric indicators thus appear to
ansitivity Specificity be rather inefficient screening tests for maternal mal-

(%) (%) + ve - ve nutrition.
The age-disaggregated data shown in Table 5 do

29.5 74.2 11.9 89.9 not change these overall conclusions. The sensitivity
20.2 90.0 19.3 90.5 does appear to improve, however, as the age of a
34.8 74.6 13.9 90.5 child increases for the height-for-age and weight-for-
35.5 75.6 14.9 90.7 height indicators, but fails to reach 50% in any test.

Why the sensitivity of one indicator of chronic and
one measure of acute malnutrition improved as the

13.7 83.5 8.7 89.5 age of a child increased, while other measures of
27.0 90.6 23.7 92.0 chronic and acute nutritional stress did not is unclear,
22.8 84.8 14.5 90.7 and tends to reinforce the impression of weak diag-

nostic precision inferred from the results for the full
25.2 71.5 12.1 86.1 sample of children.
17.7
27.0
45.9

85.7
64.8
55.0

16.1
10.7
13.6

39.4 71.2 12.6
18.8 91.5 19.1
45.1 74.1 15.5
29.3 84.0 16.3

87.0
85.0
86.8

91.8
91.3
92.8
91.8

Screening for childhood malnutrition
* Based on maternal nutritional status. As indicated
in Table 6, the use of maternal nutritional status as a
screening tool for child malnutrition has even lower
sensitivity (<20% for all anthropometric indicators)
than for screening performed in the reverse direction,
although the specificity is higher (>89.7%). Disag-

a Mothers whose body mass index was <17.5.
b z-score.
c Children under 1 year of age were excluded.

nutritional risk based on maternal nutritional status
(Table 6); and nutritional risk among under-5-year-
old siblings based on the nutritional status of one
sibling (Table 7).

The analyses summarized in Table 5 indicate
that screening for maternal malnutrition based on the
nutritional status of children is relatively inefficient.
For the full sample of children, the sensitivity of
child nutritional status (defined by <-2 z-scores) as a
predictor of maternal nutritional status (BMI <17.5)
is generally quite low, failing to reach 50% for any
of the childhood nutrition indicators. Weight-for-
height and arm circumference performed better than
the other indicators for the full sample of children.
The specificity, on the other hand, was generally
quite high (>74%), indicating that when mothers are
well-nourished their children tend also to be.

With an estimated prevalence of maternal mal-
nutrition (BMI <17.5) in the study population of
approximately 11%, the positive predictive value of
the screening test is fairly low (<20%), irrespective
of the anthropometric indicator considered, while the
negative predictive values are high (>89%) for all
the indicators. Thus, knowledge that a child is mal-
nourished only marginally improves the likelihood of
correctly classifying the child's mother as being mal-

Table 6: Results of screening for childhood malnutrition
based on maternal nutritional statusa

Sensitivity Specificity Predictive value:

Index (%) (%) + ve - ve

0-5-year-olds

Height-for-age <_2b 11.9 89.9 29.5 74.2
Weight-for-age <_2b 19.3 90.5 20.2 90.0
Weight-for-height <-2b 13.9 90.6 34.8 74.6
Arm circumference <14 cmc 14.9 90.7 35.5 74.6

0-1 1-month-olds

Height-for-age <-2b 8.7 89.5 13.7 83.5
Weight-for-age <-2b 23.7 92.0 27.8 90.6
Weight-for-height <-2b 14.5 90.7 22.8 84.8

12-23-month-olds

Height-for-age <_2b 12.1 86.1 25.2 71.5
Weight-for-age <-2b 16.1 87.2 17.7 85.7
Weight-for-height <-2b 10.7 85.0 27.0 64.8
Arm circumference <14 cm 13.6 86.8 45.9 55.0

.24-month-olds
Height-for-age <-2b 12.6 91.8 39.4 71.2
Weight-for-age <-2b 19.1 91.3 18.8 91.5
Weight-for-height <-2b 15.5 92.8 45.1 74.1
Arm circumference .14 cm 16.3 91.8 29.3 84.0

a Mothers whose body mass index was <17.5 were considered
to be at a nutritional health risk.
b z-score.
c Children under 1 year of age were excluded.
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Table 7: Results of screening for childhood malnutrition
(second-youngest child) based on the nutritional status
of the youngest child

Sensitivity Specificity Predictive value:
Index (%) (%) + ve - ve

0-5-year-olds

Height-for-age <_2a 36.2 83.4 53.9 70.9
Weight-for-age <_2a 36.3 76.7 38.1 75.4
Weight-for-height <_2a 17.8 87.3 11.7 91.8
Arm circumference <14 cmb 48.5 60.2 16.6 87.7

Youngest child (0-11 months)

Height-for-age <_2a 24.3 94.1 75.4 62.5
Weight-for-age <_2a 21.9 86.1 47.6 65.7
Weight-for-height <_2a 21.6 87.7 16.1 87.7

Youngest child (12-23 months)

Height-for-age <_2a 51.2 75.1 51.0 75.3
Weight-for-age <_2a 60.3 71.2 40.6 84.6
Weight-for-height <_2a 17.9 84.3 8.9 92.2
Arm circumference <14 cm 54.7 59.7 19.3 88.2

Youngest child (.24 months)

Height-for-age <-2a 58.2 78.1 24.9 93.8
Weight-for-age <_2a 32.9 68.1 11.3 89.2
Weight-for-height <-2a c - - - -

Arm circumference .14 cm 23.2 61.6 7.2 86.3
a z-score.
b Children under 1 year of age were excluded.
c The prevalence of wasting in the study population does not
permit the calculation of sensitivity for this age category.

gregating the data by age of the child does not alter
the overall conclusions.
* Based on the nutritional status of siblings. Screen-
ing for nutritional risk among the second-youngest
children based on the nutritional status of the young-
est children within sample households had a higher
sensitivity, but lower specificity, than screening
based on matemal nutritional status (Table 7). For
the full sample of children, the sensitivity was
35-50% for three of the four anthropometric indica-
tors considered, with the sensitivity for weight-for-
height being significantly lower. If both sensitivity
and specificity are taken into account, height-for-age
appears to be the most efficient screening indicator,
although its sensitivity is insufficient for use in the
field. As was the case for screening tests involving
matemal and childhood nutritional indicators, the
sensitivity increased with the age of the youngest of
the pairs of children being compared. While the sen-
sitivity exceeded 50% in several screening tests, the
specificity was compromised, falling below 75% for
a number of tests involving youngest children
>1 year of age. Thus, while screening for childhood
nutrition risk based on the nutritional status of sib-

lings is more sensitive than screening based on
matemal status, the procedure is nevertheless insuffi-
ciently sensitive and specific. Whether more efficient
screening might be possible among older siblings
(e.g., aged 2-10 years) cannot be determined from
the present data.

Population-level associations in
maternal-child nutritional status

The results presented so far have been based on indi-
vidual-level comparisons. While the findings indica-
te that screening for matemal nutrition risk based on
the nutritional status of a single child (and vice
versa) has low sensitivity, it is interesting to deter-
mine whether stronger relationships might exist at
the community/population level. For example, because
of the age dependency of nutritional indicators and
the effects of variations in inter-familial allocation
of resources (food, child care, health care, etc.), sta-
tistical relationships at the individual level might
be weaker than the same relationships at more aggre-
gated levels.

To investigate this, we derived village-level esti-
mates of the proportions of malnourished mothers
(BMI <17.5) and children (< 2 SD for the height-for-
age, weight-for-age, and height-for-weight indices,
resp.) for each of the 55 sample clusters covered in
the survey. The correlations among the village-level
estimates of prevalence are shown in Table 8, along
with measures of the sampling precision of the sur-
vey estimates.

These results indicate that even at the commu-
nity level, the correlations between matemal and
child nutritional status are weak and not statistically
significant. The lack of association does not appear
to be attributable to sampling error, as indicated by
the relatively low coefficients of variation of the esti-
mated prevalences. Thus, in rural Guinea, even at the
population level, matemal and child nutritional status
tends to exhibit only weak correlations-weaker than
those measured within households.

Table 8: Correlation among village-level maternal and
child nutritional indication and estimated sampling
errors for the 55 study clusters

Risk for
women Underweight Stunting Wasting

Risk for women - 0.0364 -0.0010 -0.0284
P = 0.792 P = 0.994 P = 0.837

MGAN 0.10 0.26 0.26 0.11
Standard error 0.012 0.016 0.014 0.008
Coefficient of
variation 0.12 0.06 0.05 0.07
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Discussion
Despite significant within-household correlations in
nutritional status among women and children, the
above analyses indicate that screening for household-
level maternal-child nutritional risk on the basis of
anthropometric indicators for mothers and/or indivi-
dual children under 5 years of age is not efficient,
irrespective of the anthropometric index used.
Although screening efficiency appears to improve
when tests are limited to post-weaning children, the
screening procedures used nevertheless lack suffi-
cient sensitivity to be practical field tools. The low
sensitivity and generally high specificity of the
various screening tests considered here suggest that
factors which mitigate nutritional risk tend to be
fully shared by women and children residing in the
same household, while factors associated with mal-
nutrition tend not to be fully shared, or at least
responded to in the same way, by all household
members.

These findings are surprising, in view of the
common genetic, socioeconomic and environmental
features shared by the women and their children. A
number of factors might, however, at least partially
explain the absence of stronger intra-household associ-
ations in nutritional status among women and children.

One such factor is breast-feeding. Among
infants under 6 months of age, breast milk is the pre-
dominant source of nutrients, and they are normally
breast-fed on demand. While maternal nutritional
status has some impact on the quantity of breast
milk, this effect is small compared with the metabol-
ic and growth requirements of early infancy (1, 9).
Thus, in traditional rural African populations, chil-
dren may be relatively well buffered against socio-
economic and environmental factors that strongly
influence maternal nutritional status, at least during
early infancy.

Weaning practices may also have contributed to
our findings. In traditional societies, the weaning
process may be more strongly defined by culturally
determined practices than by socioeconomic factors.
If this is the case, the diets of young children will
tend to be fairly homogeneous and thus dampen the
influences of socioeconomic and environmental fac-
tors, which would otherwise produce stronger with-
in-household correlations (and between-household
differences). Other findings from traditional rural
populations suggest that this may be an important
consideration (1).

The relationship between matemal and child
nutritional status could also be mediated by variabil-
ity in the intra-familial food allocation pattems. Such
patterns may in some cultures favour children and
pregnant women over non-pregnant mothers, and
these within-household differences could play a

larger role in determining the nutritional status of
women and children than household level determi-
nants such as wealth, which mothers and their chil-
dren have in common. Although they are not com-
pletely understood, intra-familial food allocation
patterns appear to be culturally determined to a large
extent (10). Patterns of intra-household food and
resource allocation in relation to malnutrition should
be investigated because of their important implica-
tions for risk-assessment strategies, identification of
interventions, and for targeting at-risk individuals,
households, and population groups.

The weak association between maternal and
child anthropometry could also have arisen because
the study sample was too socioeconomically, envi-
ronmentally and behaviourally homogeneous for
stronger relationships to be detected. Although the
anthropometric measures found in the study exhibit
moderate variability compared with regional samples
from other parts of the world (3), investigations
undertaken in more heterogeneous populations might
find stronger maternal-child and child-child rela-
tionships in nutritional status.

Irrespective of the specific explanation, our find-
ings indicate the need to question some of the assump-
tions underlying common uses of anthropometry in
developing country settings. In addition to the rather
clear limitations in the use of maternal-child anthro-
pometric indicators to screen for household-level
nutritional risk, the frequent use of childhood nutri-
tional indicators as proxies for community- or popu-
lation-level nutritional risk is also called into ques-
tion. A review of field applications of anthropometry
in nutritional assessment surveys and nutritional sur-
veillance programmes designed to collect time series
data in developing countries has indicated that other
age-sex groups are rarely included (11). Unfortu-
nately, the results of the present study suggest that
there may be no acceptable short cut to the separate
screening-monitoring of population subgroups.
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Resum6
Correlations intra-m6nages de 1'6tat
nutritionnel mbre-enfant en Guinee rurale:
cons6quences pour les strategies
d'6valuation des programmes
En sante publique, il est couramment admis que
les menages des pays en d6veloppement sont
relativement homog6nes quant a l'etat nutritionnel.
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Cette hypothese est a la base de la notion de
m6nage "a haut risque". Dans la mesure ou elle
est valable, I'6valuation de l'6tat nutritionnel de la
mere et de chacun des enfants doit constituer un
m6canisme efficace de surveillance du risque
nutritionnel mere-enfant au niveau du m6nage.
Toutefois, aucune 6tude publi6e ne confirme la
puissance des corr6lations intra-m6nages de l'6tat
nutritionnel mere-enfant.

En utilisant les donn6es d'une enquete trans-
versale r6alis6e en 1990 dans les r6gions rurales
du centre de la Guin6e, nous avons 6tudi6 la
nature des relations entre 1'6tat nutritionnel de la
mere et des enfants au sein du m6nage, et envi-
sag6 les consequences de ces observations du
point de vue des strategies d'6valuation des pro-
grammes. L'analyse est axee sur les meres et les
enfants survivants ag6s de moins de cinq ans.
Les correlations entre 1'6tat nutritionnel de la mere
et des enfants ont 6t6 6tudiees et la valeur des
indicateurs nutritionnels mere-enfant comme outils
d'6valuation du risque nutritionnel au sein des
m6nages a 6te 6valuee par analyse de la sensibi-
lite, de la sp6cificit6 et de la valeur predictive
positive ou n6gative de chaque indicateur.

Le principal r6sultat de cette 6tude est que,
bien que l'6tat nutritionnel de la mere et des
enfants soit sensiblement corr6l6 au sein d'un
m6nage (r = 0,10-0,30; P <0,05), la sensibilit6
des methodes d'6valuation basees sur les indica-
teurs classiques de l'6tat nutritionnel mere-enfant
est r6gulierement faible (<50%). Ces observations
laissent a penser que les approches classiques
d'6valuation ax6es sur une fraction d6finie de la
population, par exemple les enfants de moins de
cinq ans, peuvent entrainer d'importantes inexacti-
tudes dans l'6valuation des problemes nutrition-
nels au sein des m6nages et de la communaut6.
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