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Reported are the results of a study that compared mothers' understanding of two growth monitoring charts
in Lesotho, which was carried out to assist the government in selecting a national growth chart. The study
was conducted over 4 months in nine primary health care (PHC) clinics, where 1221 mothers were
enrolled. Mothers were assigned to one of the following chart groups: "road-to-health" (RTH), "growth
surveillance" (GS), or no chart (controls). Mothers in the first two groups received instruction on their
respective chart during monthly growth monitoring sessions and were tested on their knowledge of this
chart before and after the follow-up period. The mothers in the control group were tested on the RTH and
GS charts at the beginning and at the end of the study. The results indicated that mothers who received
training on either chart markedly improved their understanding compared with the control group and that
the RTH group understood their chart better than the GS group did theirs.

Introduction
One of the purposes of growth monitoring is to
educate mothers about the growth of their child and
motivate them to take appropriate action to main-
tain or improve it. It has been postulated that growth
charts could be used as an educational tool to make
malnutrition apparent to both health workers and
mothers (1-5); however, in order to fulfil this objec-
tive, mothers must understand the charts. Although
most studies report some degree of understanding of
such charts, even by illiterate mothers (6, 7-13),a
others have documented a lack of success in teaching
mothers how to interpret them (14, 15).

In Lesotho two very different growth charts are
widely used. The Ministry of Health uses the WHO
version of the "road-to-health" (RTH) chart (see
Fig. 1) (16), while the Catholic Relief Services, which
administer approximately two-thirds of the primary
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health care (PHC) clinics in the country, use the
growth surveillance (GS) system (17). The latter sys-
tem consists of a "master chart" (see Fig. 2a), which is
retained at the clinic, and a "growth surveillance"
(GS) chart (see Fig. 2b), which is taken home by the
mother.

Although both the RTH and the GS charts are
widely used throughout Africa, to the best of our
knowledge no study has compared the ability of
mothers to understand them. The results presented in
this paper specifically address this question by com-
paring maternal knowledge of the charts before and
after 3 months' participation in a growth monitoring
programme.

Materials and methods
Study sample
A total of 1221 mothers from nine PHC clinics
situated in the lowland and foothills of Mafeteng and
Mohale's Hoek districts of Lesotho were enrolled inr
the study from December 1985 to April 1986. Clinics
were chosen principally on the basis of the frequency
of mothers' attendance, the schedule offered for
under-5-year-olds, and the possibility of new enrol-
ments. With the exception of one clinic that used the
RTH chart, all the others employed the GS chart.
Mothers were selected for inclusion in the study if
their child was under 2 years of age and their level of
exposure to clinic activities was low.

Growth charts
With the RTH chart (Fig. 1) the weight of the child is
plotted against its age (16), while on the GS chart
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Fig. 1. The "road-to-health" (RTH) growth monitoring chart used In Lesotho.
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(Fig. 2b) the percentage of median weight-for-age
(calculated from the master chart (Fig. 2a)) is plotted
against age (17). Of the two curves on the RTH chart,
the upper represents the 50th percentile of the NCHS
standard for boys and the lower the corresponding
3rd percentile for girls. The area delimited by these
two lines is usually referred to as the "road-to-
health". On the GS chart, the area of "adequate
growth" is delimited by a horizontal green band
(shaded in Fig. 2b), referred to as the "green band",
which corresponds approximately to the road-to-
health in the RTH chart.

Study design
In the study a pre-post-intervention design with a
control group was used. In each participating clinic,
mothers were assigned sequentially to one of the
following groups:

GS group: mothers who received a GS chart
(n= 367);

RTH group: mothers who received an RTH chart
(n= 389); and
control group: mothers who received no growth
monitoring chart (n= 465).

The Intervention and Interview schedules

Immediately after being screened, all enrolled
mothers were interviewed by project staff in order to
collect information about their previous attendance
at the clinics and to test their knowledge about both
charts. All the mothers selected were expected to
participate in the project for three consecutive
months. At each visit, all children were weighed and,
for the GS and RTH groups, the weights were plotted
on the assigned growth charts. Mothers from these
two groups were taught how to interpret their respec-
tive growth chart, which was then used to provide
them with information about their child's growth.
During the instruction about the charts, emphasis
was placed on the broad direction of growth rather
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Fig. 2a. The "growth surveillance" (GS) system. (a) The master chart.
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than on the position of the readings relative to the
NCHS standards. The control group did not receive
instruction about either chart and, although the
children were weighed, their growth was not discus-
sed with the mothers. A fourth visit was scheduled for
a final weighing and counselling session, followed by
an interview to collect information about the socio-
economic and demographic characteristics of the
participants' households and a post-instruction test
on chart knowledge.

A total of 14 research assistants, most of whom
were young graduates from the Lesotho Agricultural
College, were trained by the project director to
conduct the interviews, give instruction on the charts,
and counsel mothers. The assistants were tested on
both charts before starting the field work, and the
training was continued until they were equally com-
petent in using and interpreting both charts.

Study drop-outs
A total of 335 (27.4%) of the 1221 mothers did not
complete four visits to the clinics. Of these drop-outs,

82 were visited at home and administered the final
questionnaire to assess their comparability with the
rest of the sample.

Testing and analytical methodology
The mothers' understanding of the charts was
evaluated before and after three visits to the clinic
using tests devised by a steering committee involved
in decisions about the objectives, design, implementa-
tion and supervision of the various steps of the
study.b The pre-test assessment contained questions

b Representations from the following institutions served on
the steering committee: Bureau of Statistics of Lesotho (BOS);
Catholic Relief Services (CRS); Food and Nutrition Coordinating
Office (FNCO); Joint Programme in Nutritional Surveillance of the
UNICEF (Eastern and Southern Africa Regional Office) and the
Cornell Nutritional Surveillance Programe (CNSP), Cornell
University; Ministry of Agriculture of Lesotho (MOA); Ministry of
Health of Lesotho (MOH); Private Health Association of Lesotho
(PHAL); Red Cross; UNICEF, Lesotho Country programme; and
WHO.
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Fig. 2b. The "growth surveillance" (GS) system. (b) The growth surveillance chart.
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on each chart (see Fig. 3, case study II of the RTH
and the GS tests): the maximum score attainable was
6 points per chart. The post-test assessment evalu-
ated mothers' knowledge of the chart that they had
been instructed on during the study: the maximum
score was also 6 points. Fig. 3 illustrates the three
case studies used to test mothers on the RTH chart
and on the GS chart. For mothers in the control
group, who had received no instruction on any chart,
the post-test assessment used was similar to that used
for the pre-test and contained questions on both
charts.

The mothers were shown the growth patterns,
which were plotted on real charts, and asked to
interpret them as good or bad and to justify their
answers. One point was awarded for a correct answer
and zero for an incorrect or uncertain answer.

An "improvement" score (ranging from -6 to

+ 6) was calculated. For the GS and RTH groups,
this score was obtained by taking the difference
between the post-test and pre-test results for their
assigned chart, while for the control group the mean
difference between their results for the post-test and
pre-test on both charts was used.

The analysis was carried out using means, stan-
dard deviations, and 95% confidence limits, while the
statistical significance ofthe results (P< 0.05)was tested
using Student's t-tests, F-tests, one-way analysis of
variance and covariance, or x2 tests, as appropriate.
Multivariate analysis of variance was also used to
control for possible confounding factors, to test
interactions, and to obtain adjusted means. The data
were coded, entered and analysed in Lesotho, using
the microcomputer facilities at the Lesotho Food and
Nutrition Coordinating Office.
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Fig. 3. Case studies (sample growth patterns) used for the tests on the GS and RTH charts In the study.
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Table 1 shows the baseline, post-test, and improve-
ment scores for all three comparison groups. The
mean baseline scores for the RTH test were higher
than those for the GS test with all groups of mothers.
The post-test scores for the RTH group were also
higher than those for the GS group. Improvements in
scores were similar for both groups (1.72 points for
the GS group and 1.77 for the RTH group), and were
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Table 1: Mean baseline, post-test and Improvement scores for Basotho mothers In the study, stratified by
chart group

Baseline score Improvement
Post-test

Group n GS RTH score' Unadjusted Adjusted"

GS 294 1.11 (0.12)c 1.64 (0.14) 2.82 (0.10) 1.72 (0.16) 1.54
RTH 318 1.18 (0.12) 1.82 (0.14) 3.57 (0.10) 1.77 (0.17) 2.28
Control 356 0.75 (0.09) 1.39 (0.12) 1.80 (0.10) 0.72 (0.13) 0.48
Whole sample 968 1.00 (0.07) 1.62 (0.08) - - -

I Mothers were tested on their knowledge of both charts at baseline. The two groups that had been given instruction on a
given chart (GS or RTH) were tested only on that chart in the post-test assessment, while mothers in the control group were
tested on both charts again.
b Adjusted for baseline scores.
c Figures in parentheses are standard errors.

significantly higher than that of the control group.
Because of differences in the extent of baseline

knowledge about the charts, analysis of covariance
was used to calculate the mean improvement scores,
adjusted for baseline scores. The results indicate that
there was a significantly greater improvement for the
group of mothers who received instruction on the
RTH chart (2.28) compared with those who were
instructed on the GS chart (1.54). Relative to the
results for the control mothers, the mean adjusted
improvement score was several times higher for
mothers who had been given instruction on the
charts, while that for the controls was similar to the
unadjusted improvement score. These results were
not due to any extreme variations in individual
clinics, as indicated by the analysis of variance.

The drop-out rates were similar in all the
groups: RTH (27%) GS (27%), and control (28%). A
25% sample of mothers who dropped out were
followed up at home and administered the post-test
and socioeconomic questionnaires. These mothers
were very similar socioeconomically and demogra-
phically to the rest of the sample, and the results were
not affected by including or excluding them from the
analysis.
Comparison of the components of the pout-test
result
An analysis of the strengths and weaknesses of each
growth chart revealed that the basic concept of the
direction of growth was generally much better under-
stood when the RTH chart was used for teaching
rather than the GS chart (Table 2). Only 56% of the
mothers recognized the poor growth of a child who
had lost weight when the data were plotted on a GS
chart, compared with 75% of the mothers when the
RTH chart was used (case study I). The results of case
study II showed that with the GS chart only 19% of
the mothers recognized a gain in weight to be a sign

of good growth if the child's weight was below the
18th percentile of the reference standards, compared
with 54% of mothers when the RTH chart was used.
Finally, in case study III with the GS chart half of the
mothers incorrectly identified the position of the
weight of their child as inside the green band, while
only 7% of the mothers correctly mentioned weight
gain as a sign of their child's adequate growth. With
the RTH chart, the constant weight pattern that
resulted from lack of growth was only evaluated
correctly by 33% of the mothers, while the same
proportion referred to the position of the dots within
the standard lines as an indication of good growth.
These results suggest that the concept of "constant
weight" was poorly understood by the mothers.

Discussion
The results of this study are consistent with those of
others previously carried out in Lesotho in showing
that Basotho mothers can learn to distinguish
adequate from poor growth using the RTH chart.'
Our findings also documented that mothers could
learn to interpret the growth surveillance chart if they
were given instruction on three consecutive visits to
the clinic.

The results we obtained showed that, after
similar training, mothers understood the RTH chart
better than the GS: when the scores had been adjus-
ted for initial knowledge, the RTH group gained
higher scores on their post-test assessment and
learned more about their chart (as indicated by their
higher improvement score) than the group trained on
the GS chart. The improvement in scores over the
study period was several times greater for mothers
who received instruction compared with the control

c See footnote a, p. 483.
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Table 2: Distribution of answers 91g
mothers to the different components
questionnaires on the GS and RTH cha

Case study 1: child losing weight
within NCHS standards

Incorrect answer
Growing well because within
standards

Correct answer
Not growing well because losing
weight

No answer or other incorrect reply

Case study /1: child's growth curve
is parallel to percentiles,
outside the NCHS standards

Incorrect answer
Not growing well because outside
the standards

Correct answer
Growing well because adequate

rate of weight gain
No answer or other incorrect reply

Case study 1ll (RTH group only):
constant weight, within
the standards

Incorrect answer
Growing well because within
standards

Correct answer
Not growing well because constant
weight (or no weight gain for
3 months)

No answer or other incorrect reply

Case study 1ll (GS group only): child
gaining weight within standards

Mothers who referred only to the
position of the dot inside the
green band

Mothers who referred to the weight
gain of the child

No answer or incorrect answer reply

group, which indicates that the resul
due to the intervention.

At the onset of the study moti
the RTH chart better than the GS. Tl
ted, since eight of the nine clinics in 1
currently using the GS chart. Althoul
was used in the clinics by health woI
ing purposes, and by the mothers a
participation in the food distributior
was not generally used to teach mo
relationship between feeding pract

fen by Basotho growth. Moreover, the usual procedure used by
of the post-test health workers and mothers to interpret the GS chart
irts was to examine the position of the plotted dots

4/0 of mothers in: relative to the green band, rather than to examine the
overall direction of growth. This has arisen largely

RTH GS because decisions about enrolling children in the
;roup group food supplementation programme in Lesotho are

usually made on the basis of this criterion, i.e., they
are eligible if their weight-for-age is below the green
band.

One of the arguments put forward by Capone in
1 28 designing the GS chart was that the plot on the RTH

chart was difficult for illiterate mothers to understand
and that a straight line representing adequate growth

24 56 would be preferable (18). In our study, mothers
seemed to be confused by the straight line plot of the
GS chart and did not interpret it as a sign of good
growth. On the other hand, their understanding of
the direction of growth represented on the RTH
chart was very good.

26 47 For Lesotho, one implication of these findings, if
the GS is to be adopted instead of the RTH chart, is

54 19 that considerably more effort needs to be put on

20 34 teaching the concept of direction of growth. With the
RTH chart the only difficulty observed was the
detection of stationary weight, a problem that has
also been encountered in India (19). The importance
of the early detection of malnutrition and the risks
associated with "constant weight" should therefore

33 - be given greater emphasis in teaching the RTH chart.
The data obtained were examined for the follow-

ing sources of bias that could potentially have affec-
33 ted the internal validity of the study: characteristics
33 - of the drop-out mothers; allocation of mothers to the

different chart groups; and clinic variations. None of
these affected the results obtained in any way.

In Lesotho the long history of food aid and the
well-organized system of clinics have ensured a high

- 52 coverage of under-5-year-olds, especially in the low-
7 land and foothill areas. Our findings are therefore

- 41 typical of what would be expected for most of the
Basotho population living in these two topographical
zones; still to be investigated, however, is whether the
minority of Basotho mothers who are not reached by

ts were actually clinic programmes can also learn to understand the
growth charts easily.

iers understood Compared with most other sub-Saharan African
iis was unexpec- countries, the rate of women's literacy in Lesotho is
he sample were high; also, the survey staff had received a higher level
gh the GS chart of education than the individuals who usually con-
*kers for screen- duct growth monitoring surveys. It therefore remains
s a "ticket" for to be seen whether our findings can be replicated in
programme, it other countries where illiterate mothers or less

thers about the educated voluntary health workers are often respon-
tices and child sible for growth monitoring activities.
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Rfsum6
Comparalson de deux fiches utills6es au
Lesotho pour survellier la croissance des
enfants.
Au Lesotho, deux types de fiches sont couramment
utilisees pour surveiller la croissance des enfants:
la fiche dite "'chemin de la sante" (road-to-health
ou RTH) choisie par le Ministere de la Sante, et le
systeme adopte par les Catholic Relief Services,
qui consiste en une fiche de reference et une fiche
d'enregistrement des donnees (growth surveillance
ou GS). Depuis longtemps, on pensait que la co-
existence de ces deux types de fiches etait une
source de confusion, tant pour les agents de sante
que pour les meres des enfants. Afin d'aider le
gouvernement a choisir une fiche nationale
unique, nous avons entrepris une etude destinee a
etablir lequel des deux modeles actuellement uti-
lises etait le mieux compris par les meres de
famille.

L'etude a ete menee dans neuf dispensaires
de soins de sante primaires du Lesotho, avec la
participation de 1221 meres qui ont Met reparties
en trois groupes et suivies pendant 4 mois. A
chacune des meres du premier et du deuxieme
groupe on a remis respectivement une fiche RTH
et une fiche GS, tandis que le troisieme groupe
(groupe temoin) ne recevait aucune fiche. Les
meres des deux premiers groupes ont recu une
fois par mois, lors des visites de controle de la
croissance de leur enfant, des instructions sur
l'interpretation de la fiche qui leur avait ete remise.
Leur connaissance de cette fiche a ete verifiee
avant et apres la periode de suivi. Les meres
appartenant au groupe temoin ont egalement ete
interrogees sur les fiches RTH et GS au debut et a
Ia fin de I'etude.

Les resultats montrent que les meres aux-
quelles on avait enseigne a interpreter l'une ou
l'autre des deux fiches connaissaient beaucoup
mieux celle-ci a la fin de la periode d'etude que les
meres du groupe temoin; cependant, pour un effort
d'information analogue, le progres a ete plus net
pour les meres qui avaient requ une fiche RTH que
pour celles qui avaient requ une fiche GS. D'autre
part, au debut de l'etude, 1'ensemble des meres
connaissaient mieux la fiche RTH que la fiche GS,
en depit du fait que huit des neuf dispensaires
participants utilisaient alors la fiche GS.

Ces resultats semblent donc plaider en faveur
du choix de la fiche RTH pour la surveillance de la
croissance des enfants au Lesotho, etant donne
qu'elle est plus facile a comprendre que la fiche
GS. Des etudes analogues devraient toutefois etre
entreprises dans d'autres pays d'Afrique pour veri-
fier si la fiche RTH est superieure a la fiche GS
dans des contextes differents.
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