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An evaluation of the impact of a nationwide clinic-based growth monitoring (GM) programme was done in Lesotho to
determine if clinic attendance was associated with improved maternal knowledge of weaning practices and diarrhoea.
A total of 907 mothers from eight clinics were included in the study. Our results showed that mothers who had attended
the clinics knew more about the appropriate timing for introducing animal proteiarich foods in the child’s diet and
ebout the use of oral rehydration salts for diarrhoea, than those who had not. Thedifference in knowledge between
previous clinic attendants and new attendants was particularly marked among mothers with less than secondary
schooling and mothers with young babies { <6 months). From observation in the clinics, we believe that group nutrition
education, althaugh it was not integrated with growth monitoring, was probably responsible for the positive associa-
tion between cinic attendance and maternal knowledge. Prior clinic attendance was not specifically associated with
improved knowledge about feeding during diarrhoea or the need to stop breastfesding gradually. These need to be
better incorporated into present clinic nutrition education. Whether improvements in growth monitoring would further
significantly improve nutrition education remains to be seen.

Printed in Great Britain

Growth montoring (GM), first proposed by Morley!
as the ‘Road to Health’ strategy, is now the accepted
method for easuring the health and nutrition of pre-
school children, as evidenced by position papers of the
World Health Organization? and UNICEF,? the two
international agencies most concerned with child
health. GM is thought to affect the health and nutri-
tion cf children mainly by fostering regular contacts
between health workers and mothers and by educating
mothers abott their child’s growth through the use of
growth charts.? Individual counselling of mothers is
supposed to te an integrated component of GM and is
expected to motivate mothers to improve their health
and feeding practices when their child’s growth is
faltering.

Considering the well-documented difficulties associ-
ated with the proper implementation of GM in clinics,*$
its usefulness for educational purposes has recently
been challenged.’ !9 The most common concerns raised
about the potential of GM to fulfil its educational role
include: the tnappropriate use of the technology in-
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volved (scales, growth charts), the poor training and
supervision of the clinic staff, their lack of interest,
skills and motivation for preventive and educational
activities and the resulting scarcity and poor quality of
both the individual counselling of mothers and the
group educaticn.?

In Lesotho, Catholic Relief Services (CRS) admin-
istered a Food and Nutrition Program in more than
100 clinics, when our study took place in 1985-1986.!1-12
The programme included growth monitoring with
nutrition education, immunization and food distribu-
tion.”? Training and supervision of the programme
personnel mainly emphasized the efficient distribution
of food to its beneficiaries, as opposed to focusing on
the quality of growth monitoring and nutrition educa-
tion. High andregular attendance rates were achieved
by eliminatingmothers from the food distribution pro-
gramme if they failed to attend for more than 2 months.
In spite of the relatively high coverage of the CRS
clinics, most of the criticisms and concerns related to
the educationzl potential of clinic-based GM applied
to this programme. Individual counselling and teach-
ing of growth charts were scarce and often absent. Not
surprisingly, maternal knowledge of growth charts was
poor and was not associated with previous clinic at-
tendance.!! Group nutrition education was done as a
separate activity and was of variable duration and
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quality, depending on the skills, interest and en-
thusiasm of the clinic nurse in charge.

The objective of the present study was to test if
attendance at a ‘typical’ nationwide clinic-based GM
programme was associated with improved maternal
knowledge of weaning practicess and diarrhoea
management. The question asked was whether or not
mothers had greater nutrition knowledge if they had
attended the clinics previously, in spite of the apparent
poor quality of GM and nutrition education in clinics
and in spite of the lack of use of growth charts for
educational purposes. The association between clinic
attendance and maternal knowledge was tested, con-
trolling for maternal schooling, working status, ex-
perience in childcare and clinic visited. The importance
of the interaction between clinic attendance and mater-
nal characteristics was also tested to determine if some
subgroups of mothers benefitted more than others
from attending the clinics. Finally, the specific areas of
knowledge that seemed to be improved and those not
improved by clinic attendance were identified so as to
provide recommendations for the strengthening of
educational activities in clinics of Lesotho.

METHODS

Study Sample

Data were collected on 907 mothers in eight clinics
supervised by CRS in Lesotho, from December 1985 to
November 1986. All clinics were located in the low-
lands znd foothills of Mohale’s Hoek and Mafeteng
districts and offered GM sessions at least three times a
week. CRS clinics with the highest attendance rates in
these two districts were chosen. All mothers with a
child younger than 2 years and who had attended the
clinics for less than 2 years were included in the study.

Data Collection and Testing Instrument

All mothers were interviewed to collect information on
their socioeconomic and demographic characteristics.
Their nutrition knowledge was assessed using ques-
tions on some of the themes that are expected to be
taught along with GM, namely the timing and abrupt-
ness of weaning, the introduction of solid foods in the
child’s diet, the use of oral rehydration salts and food
withholding behaviour during diarrhoea.!® The ques-
tionnaire was developed and pretested by represen-
tatives of various institutions involved in GM in
Lesotho.'S All interviews were conducted in Lesotho
by specially trained local interviewers, The translation
of the questionnaires from English to Lesotho was
done by the interviewers themselves, along with the
project director (MR) to ensure a standard understand-
ing and interpretation of the questions.

Analytical Methodology

The analysis involved four steps. First, a total
knowledge score was computed by adding up the
scores to each individual question (maximum score=
S0 points). Secondly this total score was used in
analysis of variance (ANOVA), Lo test the main effects
(P <0.05) and two-way interactions (P <0.10) involv-
ing clinic attendance.'® The results of this analysis were
then used in the third step to focus on the subgroups of
mothers that were shown to benefit more or less from
attending the clinics (significant two-way interactions
between clinic attendance and maternal characteris-
tics). The maternal characteristics examined included:
experience in child care (proxied by age of the child
and parity), working status and schooling. Finally, the
scores to each individual question (0/1) were used to
compare the frequency of correct answers given by dif-
ferent subgroups of mothers. In this last analysis, the
statistical significance of differences between groups
was tested by x? test or logistic regression, where
appropriate. SPSS-PC+, Version 3.1 for microcom-
puter was used for all analyses.

RESULTS

Table 1 presents the frequency distribution of the
sample by the various characteristics of interest. More
than a third of the sample had completed primary
school and 15% had a higher level of education. A
large proportion were primiparous (42%) and 30%
had a child younger than 6 months of age. Only 16%
of the sample were new attendants (coming to the
clinic for less than 3 months), and the remainder 84%%
had been coming for periods varying between 3 months
and 2 years. The comparison (not shown) of previous
clinic attendants with new attendants revealed

TABLE 1 Charecteristics of the 907 mothers sampled in rcight
primary health care clinics in Lesotho

Proportion of the

Maternal/child sample (N. = %)7)

characteristics L]
Schooling < primary 84.9
> primary 15.1
Parity Ist child 41.7
2nd or more £8.3
Working moiher No 46.6
Yes 53.4
Previous clinic No 5.6
attendance Yes 844
Age of the child <6 months 29.5
26 months 70.5
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that they differed only in maternal schooling and
demograshics (parity, age of the mother and family
composition), but not as regards child’s age and mater-
nal working status. As expected given the high clinic
coverage, new clinic attendants were younger and a
larger praportion were primiparous. A larger propor-
tion of new attendants also had higher schooling,
which reflects a positive secular trend in schooling.

The importance of the association between clinic
attendance and maternal nutrition knowledge was
tested by ANOVA, controlling for maternal schooling,
working status, experience in child care (proxied by
age of the child and parity), and clinic differences.
Parity aad maternal working status were not statisti-
cally significant either as main effects or as effect
modifiers of maternal knowledge. Thus, they were ex-
cluded from the final model (Table 2).

In the final model (Table 2) clinic attendance was
significzztly associated with increased knowledge
(P <0.05) when other maternal characteristics were
controlled for. Schooling and clinic were also signifi-
cant main effects in this modcl and clinic attendance

TABLE 2 Jdnalysis of varicnce (ANOVA) to test the association
between ciric attendunce and maternal nutrition knowledge of
Besotho mathers

Sum of Mean Significance of
squares df square F F

Source of
variation

Main effecs 284428 10 284.43  6.51 0.002

Schooling 243.52 1 243.52 5.57 0.018
< Primzy

> Primay

Previgus

clinie 374.46 1 373445 8.57 0.004
attendance

(PCA)

No

Yes

Child's age 9].54 1 91.54 2.09 0.148
<6 moxhs

26 moxhs

linic (1-8 1556.52 7 2% 5.09 0.000
Two-way

interactiors 2123.08 24  $8.88 203 0.002
PCA=chodling 141.77 1 141,77 3.24 0.072
PCA*age 209.11 1 309.11  17.07 0.008
PCA*clinic 719.75 7 102.82 .35 0.022
Schooling%ze 10.12 | 10.12  0.23 0.639
Schoolingxdinic 72.95 7 1042 0.24 0.975
Ageclinic 44515 7 61589 L45 0.18
Explained 4977.36 34 1446.39 3,35 0.000
Residual 35650.69 8l6 43170

Total 40633.06 S50 47.81

significantly interacted with schooling, age of the child
and clinic (P<0.10). The interaction between clinic
attendance and clinic suggests that the difference bet-
ween previous clinic attendants and new attendants
varied between clinics, according to initial levels of
knowledge and to the effectiveness of clinics in im-
proving maternal knowledge.

Examination of the interactions of clinic attendance
with schooling, and with age of the child (Table 3)
revealed that previous clinic attendance was associated
with greater nutrition knowledge among mothers with
lower levels of schooling (primary or lower) and
mothers of children younger than 6 months. Clinic
auendance made no difference for mothers with
secondary or higher levels of schooling and for
mothers with children older than 6 months.

TABLE 3 [nieraciion between previous clinic atlendance and mater-
nol schiooling and berween previous clinic attendcnce and age of the
chuld,

Mzans and standard deviations (SD) to the knowlecdge fest, by
previous clinic attendance end maternal schooling

Previous clinic atiendzance

No Yes

Mean D \ean SD

(N=10%) (N. =646)
< Primary 34,92 9.74 9.4 6.33

Schooling (N=235) (N.=105)
> Primary 39.17 7.4 9.3 5.38

Means and siandurd deviations (SD) to itke knowledze test, by
peevious clinic attendance and cge of ke child

Previous clinic attendance

No Yes

Mcan D Mzza SD

(N =286) (N=185)
< 6 months 34.79 10.38 :8.92 6.44
Age of the child (N=54) {N=564)

=6 months 37.89 7.21 39.11 6.13

Analysis of the frequency of mothers who responded
correctly to the various questions revealed that the
questions that were mostly responsible for the signifi-
cant two-way interaction between clinic attendance
and schooling in the ANOVA model were related to
the timing of introduction of animal protein foods in
the child’s diet, to the knowledge and use of oral
rehydration salts during diarrhoea and to the method
of weaning (Table 4). Mothers with less schooling
knew more about these issuces if they had been coming
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TABLE 3 Pcrcentage of mothers who answered correctly the nuirition knowledge questions, by schiooling and previous clinic ut:endonce

Schooling
< Primary school > Primary school
Previous
clinie No Yes Difference® No Yes Difference?
attendance (N. =101) (N.=638) (N.=35) (N.=99)
"a s L L ] Ty
Introduction of
Liquids 9.1 97.6 7.5 97.1 100.0 2.9
Cereals 8§91 97.0 7.9* 91.4 100.0 8.6*
Solids £8.0 95.9 7.9* 943 98.0 3.7
Peas/beans 39.5 45.8 -2.7 51.4 48.0 -1.4
Ecgs 73.0 91.7 18.7* 93.3 91.9 -0.4
Meat 76.8 92,9 16.1* 01.4 94.8 34
Fish 75.0 90.7 15.7* 88.6 89.7 1.1
Breasifeeding
When o stop 91.0 94.5 3.5 94.3 94.9 0.6
How to stop 0.6 53.4 12.8* 51.4 51.5 0.1
Diarrhoea®
Know oral
rchydration solution 75.6 93.1 17.5* §8.9 6.7 7.8
Give oral
rehydration solution §2.2 91.2 9.0* 04.4 914 -1.0
Continue;
Breast 82.9 £6.8 39 100.0 90.0 -10.0
Liquids 83.3 §3.6 0.3 100.0 §6.0 -14.0
Cercals 69.7 70.0 0.3 88.2 66.0 =122
Solids 323 20.2 -12.1 47.1 4.8 -12.3

* P<0.05, = test,

2 Difference between previous clinic attendants and new attendants in the percentage of mothers who answered the question correctly.
b Among new clinic attendants, only 45 and 18 children of mothers with € primary schooling and > primary schooling, respectisely, had ever had
diarrhoea and were asked the questions about diarrhoea. Thus, this analysis lacked statistical power.

to the clinics before. On the other hand, previous clinic
attendance was not associated with hetter knowledge
of these questions in mothers with higher educational
level than primary school. Analysis of each individual
question by logistic regression also showed a statisti-
cally significant interaction term between previous
clinic attendance and schooling (P <0.10) for the ques-
tions related to the introduction of animal protein-rich
foods (eggs, meat and fish).

Comparison of mothers with young babies (<6
months) and mothers of older children on differences
in nutrition knowledge between previous clinic aitend-
ants and new clinic attendants (not shown), revealed
that the same questions were responsible for the inter-
action found in the ANOVYA as those seen in Table 4.

Table 4 also indicates that in general, mothers had a
good knowledge and practice of breastfeeding (they
reported breastfeeding on average for 2 years) and of
when to introduce liquids and cereals in the child’s dict

(more than 85% correctly answered between 4 and 6
months of age). In spite of this relatively good
knowledge, previous clinic attendance was associated
with a still greater percentage of mothers who could
answer these questions correctly. Knowledge of how to
stop breastfeeding, however, was poor, even among
clinic attendants. Approximately 50% of the sample
thought that weaning should be done abruptly (in 1
day), which relates to the tradition of sending the child
to the grandmother for weaning.

There were two areas where clinic attendance was
negatively associated with maternal knowledge: the in-
troduction of peas and beans in the child’s diet and the
withholding of solid foods during diarrhoea, The
negative association was indicated by the larger
percentage of new clinic attendants who answered
these questions correctly compared to the previous
clinic attendants. With respect to the food withhold-
ing questions, the negative association with clinic
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attendance was particularly strong among mothers
with higher schooling, although it was not statistically
significant due to lack of power [because of the re-
duced sample size forthese specific analyses (Table 4)].

DISCUSSION

Overall Results

Previous clinic attendance in Lesotho appeared to be
beneficial, particulatly for mothers of young babies
(< 6 months) and mothers with less than secondary
schooling. If they had attended the clinics before, the
nutrition knowledge of these mothers was as high as
that of more educatzd and more experienced mothers
and was significantly higher than that of less schooled
new clinic attendanis with young babies. Since growth
charts were not used for educational purposes and
since individual counselling of mothers was rarely
done in these clinics, it may be argued that this effect
was probably due tathe group nutrition education that
was however not integrated with the GM activities.

Regularity of attendance also probably played an
important role in gaining and retaining such know-
ledge. However, the incentive to attend CRS clinics in
Lesotho was clearlythe availability of food as opposed
to the weighing and charting, as indicated by marked
decreases in attendance rates when food supplies were
unavzailable for some time. Thus, our results suggest
that growth charis and individual counselling of
mothers might not be as essential for the information
to be assimilated bymothers as some promoters of GM
tend to argue,*17 znd that incentives other than GM
might be as effective or more, in motivating mothers to
attend. Research ia other settings should be done to
substantiate these findings and to determine where and
under what circumstances growth charts significantly
improve the effecitveness of nutrition education.

The fact that cknic attendance benefitted mothers
with less than secondary schooling, which represents
the large majority of Basotho women (85% of our
sample) suggests t3at the clinic programme can poten-
tially have an impact on most Basotho women if they
attend the clinics. Considering the positive association
between maternal knowledge and child’s growth found
in this populatica,'® it is justified to continue to
motivate mothers to attend CRS clinics in Lesotho.
Similarly, the fact that mothers beneiitted more from
attending the clinks in the first months of their child’s
life as opposed to later indicates that some strategies
should be desighed to motivate mothers to attend the
clinics in their early post-partum months and to pro-
vide them with adequate preventive nutrition and
health education. This is possible in Lesotho, since no

cultural barriers prevent mothers from leaving their
home with their newborn as early as in the first month
post-partum.

Analysis of the Responses to Individuul

Questions and Implcations for Clinic-Based
Nutrition Education in Lesotho

The analysis of the responses given by mothers to
each individual question highlighted some important
aspects that should be considered if clinic-based nutri-
tion education aaivities are to be improved in
Lesotho. First, the analysis characterized the general
nutritional knowledge of rural Basotho women who
attend clinics. It showed that these women had an ade-
quate knowledge of the duration of breastfeeding and
of the age of introduction of liquids and cereals in the
child’s diet. Secordly, it provided information about
the specific themes that were currently being taught
and well assimilated by mothers through clinic attend-
ance. These inclided the earlier introduction of
animal protein-rich foods in the child’s diet and the use
and preparation of oral rehydration salts for diar-
rhoea. Finally it kelped identify the issues that were
either not taught, or were improperly covered by the
clinic staff, like the timing for introducing peas and
beans in the ckild’s diet and food withholding
behaviour during diarrhoea.

The recommendations that can be made, based on
these findings, are that clinic nurses should be
encouraged to caatinue to teach the use and prepara-
tion of oral rehydration salts and to emphasize the
earlier introductien of animal protein-rich foods in the
child’s diet. Periodical refresher courses should be
organized to mativate them and to correct their
knowledge about specific questions. For instance,
clinic nurses shouid be informed about the proper tim-
ing for introduciag peas and beans in the child’s diet
and they should be updated on the results of recent
scientific work demonstrating the advantages of con-
tinued feeding during diarrhoea.!3-!? Thus, the most
urgent need for Lesotho is to ensure that clinic nurses
transmit accurateand useful messages and that they do
not waste their time educating mothers on subjects
already assimilated.

Methodological Lsues

A method for tke impact evaluation of an on-going
clinic-based GM programme on mothers’ knowledge
was developed ia the present study. Firstly, the sub-
groups of mothas who benefitted more from attend-
ing the clinics wece identified. The analysis of variance
using the overall knowledge score as outcome and the
a priori hypothessized maternal characteristics to be



64 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

examined were particularly useful for this purpose.
Once the subgroups were identified, the analyss of the
scores to each individual question permitted the
evaluation of the particular aspects of the educational
programme that appeared adequate as well as those
that could be improved.

Other methodologies like rapid assessment pro-
cedures (RAP)® or operations research®? have
become popular for the evaluation of on-geing GM
programmes. While these approaches are paricularly
useful for the diagnosis of problems and the identifica-
tion of solutions related to the process and delivery of
services, our methodology focused on the outcome as
a first step. It was felt that the usefulness of the pro-
gramme needed to be demonstrated first, as a basis for
justifying further investment in the improvement of
specific aspects of the programme. Our metkodology
could easily be applied to other programmes that face
similar problems of application and whose effective-
ness still needs to be demonstrated.

CONCLUSIONS

Our results showed that regular attendance ata clinic-
based GM programme, as delivered in the Catholic
Relief Services clinics of Lesotho in 1985-1886, was
associated with improved maternal nutrition know-
ledge. From observation in the clinics during tae study
period, we believe that the group nutrition efucation
conducted separately from the GM activities was prob-
ably the main activity responsible for the positive
effect of clinic attendance on mother's knowledge.
Whether the addition of teaching of growth charts and
individuul counselling would significantly increase the
impact of the programme on maternal knowledge still
needs to be investigated. We believe that in tke short
term however, improved educational messages could
have important implications for the growth and health
of Basotho children during the weaning periad, con-
sidering the positive association between maternal
knowledge and child’s nutritional status showa in this
population.'’
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