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Background: Two growth mon-
itoring charts widely used for growth
monitormg in Africa (the Road-to-
Health (RTH) snd the Growth Sur-
veillance (GS)) were compared i or-
der to assist the Government of
Lesotho to dectde on an appropnate
national growth chart.

Methods- Thirty-four health
workers were taught and tested on
the RTH dunng a first week of tram-
ing and on the GS dunng a second
week (the RTH-GS group), while the
order was reversed for another 25
trainees (the GS-RTH group). The
health workers were tramed and
tested on thewr ability not only to use
and mterpret the two charts, but also
to make the nght decisions about spe-
cific actions to be taken when growth
faltering occurs.

Results+ There was no differ-
ence between scores to the RTH and
GS charts after one week of training
After the second week of trainmg, the
scores to the RTH chart improved
and became better than those to the
GS chart. The scores to the GS test
did not increase with previous knowl-
edge of the RTH chart

Conclusions: For this reasen
and others discussed in the paper, the
RTH chart was recommended for na-
tionwide use in Lesotho. The adop-
tion of this recommendation was fa-
cilitated by the close involvement in
this research of public and prvate
agencies responsible for growth mon-

itoring in Lesotho {(4m J Public

Health, 1991;81-610-616)
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Introduction

Growth monitoring has been pro-
moted by international agencies and local
governments as one of the principal activ-
ities to combat malnutrition among young
children in developing countries ! 2
Growth charts are used

@ as an educational and promotional
tool, 1 e , to make the dynamic process of
growth visible to both health workers and
mothers and to motivate them to take ac-
tion to improve or mawntamn the child’s nu-
tritional status® and

@ as a screemng tool to allow the
early detection of growth faltenng 1n chil-
dren and the targeting of appropnate 1n-
terventions *

Four conditions are necessary for
growth charts to be useful for either educa-
tional or screeming purposes First, the
chuld’s age and weight data must be reason-
ably accurate Second, health workers must
be able to understand and interpret growth
charts properly Third, once growth falter-
ng 1s detected, health workers must be able
to identify the appropnate actions that need
to be taken. Fourth, mothers must also be
able to understand the growth charts and the
messages provided by the health workers
The second and third 1ssues are addressed in
the present paper and the fourth one 1s dis-
cussed elsewhere °

In Lesotho, a small kingdom sur-
rounded by the Republic of South Afnca,
the concern about health workers’ and
mothers’ ability to understand growth
charts onginated from the widespread use
of two different charts throughout the
country The Mimstry of Health, which
admurustered approximately one-thurd of
the Pnmary Health Care clinics, was using
the World Health Orgamization (WHO)°

version of the Road-to-Heaith chart (Fig-
ure 1) The remaimng clinics were adimn-
istered by the Catholic Rehief Services and
used the Growth Surveillance system ’
This system consists of two charts the
Master Chart (Figure 2A), retamned at the
climc for statistics compilations and the
Growth Surveillance chart (Figure 2B),
taken home by mothers

In Lesotho, both charts had strong
proponents Those advocating the Growth
Surveillance chart emphasized the fact that
this chart had been developed in Afnca and
was more socially and culturally acceptable
for Afncan health workers and mothers Al-
though the superionty of thus chart over the
Road-to-Health had never been tested, 1t
was assumed that, for Africans, a straight
flat ne would be a better giaphical repre-
sentation of adequate growth (regular
weight mcrease) than an ascending slope
On the other hand, the proponenrts of the
Road-to-Health chart felt that Afncan moth-
ers were not different from other mothers in
understanding a positive slope as represcrit-
ing adequate growth and a negative slope as
a sign of weight loss Furthermore, propo-
nents of the Road-to-Health chart felt that 1t
was easter for health workers to leam and
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FIGURE 1—The Road-to-Health (RTH) Chart

interpret than the Growth Surveillance
chart. UNICEEF fostered this study to re-
solve these differences of opinion.

A Steering Committee, composed of
members from various institutions in-
volved in growth monitoring in Lesotho
(see Appendix I for the list of participating
institutions), was formed to advise the
Government of Lesotho in the choice of a
single growth chart to be used uniformly
throughout the country. The final decision
was to be based on the result of two stud-
ies, one that assessed health workers’ abil-
ity to understand and use the charts for
decision making (present study) and one
that compared mothers’ understanding of
the two charts.® This Committee was in-
volved in discussions and decisions about
the various aspects of the research, in-
cluding setting the objectives, choosing
the experimental design, and developing
the questionnaires and testing instru-
ments. It also participated in the develop-
ment of ‘“Guidelines for Action”, i.e.
guidelines for decisions to be taken from
the results of a weighing (Appendix II).
Finally, the Steering Committee played a
crucial role in facilitating implementation
of the study in the field and in reviewing
the results and discussing the inferences
and implications for the country.

The objectives of the present study
were to evaluate health workers’ under-
standing and skills in using and interpret-
ing the two growth charts after one week
of training in each one, and in using the
information for counseling and referral
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decisions according to the actions the
Committee felt were indicated.

Methods

Study Sample and Design

Fifty-nine health workers from four
hospital training centers of Lesotho were
included in the study. Each participant
was taught the two charts on two consec-
utive weeks.

A cross-over design was used to ex-
amine and take into account possible car-
ry-over effects occurring when the leam-
ing of a chart taught second is made easier
by the knowledge of the first chart. There-
fore, two different treatment sequences
were used and training centers were ran-
domly assigned to either one: Hospitals A
and B were taught the Growth Surveil-
lance chart first and the Road-to-Health
chart second (GS-RTH group), while
Hospitals C and D were reversed and
taught the Road-to-Health chart first and
the Growth Surveillance chart second
(RTH-GS group).

Growth Charts Used

The two charts compared were the
RTH (Figure 1) and the GS (Figure 2B)
chart. On the RTH chart, weight in kilo-
grams forms the vertical axis and age of
the child in months (ranging from 0-60
months) is on the horizontal axis. Two
curves are printed on the chart and delimit
the ‘““Road-to-Health” zone. The upper

Lesomno Lrowin Lnuns

one represents the median values for the
reference population (S0th percentile of
the National Center for Health Statistics
standards for boys®) and the lower one
represents the NCHS third percentile for
girls.S The GS chart contains the percent-
age of median weight-for-age (using the
Harvard standards)’ on the vertical axis
and age in months on the horizontal one.
Thus a straight line on this chart repre-
sents a child whose growth continues at a
constant percentage of the standard
weight-for-age. A green horizontal band
(black in Figure 2B) delimits the so-called
zone of ‘‘adequate growth’’ which corre-
sponds approximately to the ‘“‘Road-to-
Health” on the RTH chart. A Master
Chart (Figure 2A) must be used before
plotting the data on the GS chart to find the
corresponding percentage of standard
weight-for-age for each child.

The decisions to be taken after
weighing a child as developed by the
Steering Committee (Appendix II) were
also taught and used in the final test to
assess the health workers’ ability to use
the charts for decision-making.

Teaching and Testing Procedures

One experienced teacher, who had
been trained by the Catholic Relief Ser-
vice and the Ministry of Health staff on the
GS and the RTH charts, respectively,
conducted all the teaching sessions. The
format of the lecture on each chart had
been standardized so that the amount of
time spent on each aspect of the chart was
the same for both. All lectures were taped
and reviewed by the project director (MR)
to ensure uniformity of content and lack of
bias in the teaching.

On their first day, all participants were
tested on their knowledge and understand-
ing of both charts (baseline test) and infor-
mation was collected on their previous ex-
posure to the charts and work experience
in primary care clinics. Each week of train-
ing in each chart consisted of approxi-
mately six hours of theory and six hours of
practice. The training was done in a class-
room setting using case histories. The
trainees were instructed on how to calcu-
late age given the date of birth (using a stan-
dard technique), how to plot hypothetical
weights on growth charts, how to interpret
growth curves, and what decisions to make
(see Appendix II: Guidelines for Action).

The participants’ knowledge, inter-
pretation of the chart, and ability to make
the appropriate decisions as prescribed by
the Guidelines for Action were tested at
the end of each training week. The final
tests (one for the RTH and one for the GS)

American Journal of Public Health 611



| N [ 31 ] a8 LIkl '.1.'.. o ) LA HAUI NN
= CHART oo O ™ am] Doooo =

> camm rT| F

. DAY, MONTH YEAR

2 O OF THE WEIK o

= $41. 0T IO UND WAt ANCAL S MOORARE 1=

: H 5 as

pay ol - »
= e Seasccs

: ’—‘ - *—‘ 5 -—,-‘

18, o) o} 1 o ]
?u -~ - ——“h m H- L - u .
i 222 e

: 704 ZimERsCTzamRERZ = KAP

vl b3 -t

" Y ] = 1T :_

YT z 1] vesces comanes) represeren: -

nl o4 !:u ~—

1 A I 4VS T m—

:Ey y - :i"‘ [r— e

) L ——

= 0O000E0QOn n---ITFI];F'I'FETFgF#F‘Iﬂ;a-:;’E- M0 ’-t.ql.-“““u."—

FIGURE 2A—The Master Chart
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FIGURE 2B—The Growth Suivelllance (GS) Chart

were very similar in their format and de-
gree of difficulty. They were composed of
case histories with questions on: age cal-
culation, plotting of weights on the charts,
interpretation of growth charts, and ability
to use the Guidelines for Action.

Analytical Methodology

The total scores to the final tests as well
as their different components were com-
pared using t-tests, and confidence intervals
were calculated using standard techniques.®
The multivariate analysis of variance pro-
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cedure (MANOVA)® was used to test
main effects (chart, teaching period, training
center) and interactions (particularly the
carry-over effect, or treatment by period in-
teraction); to control for baseline scores, age
calculation scores and inter-hospital vari-
ability (using a nested design); and to obtain
adjusted means and standard errors. The
data were coded, entered and analyzed in
Lesotho, using the Lesotho Food and Nu-
trition Coordinating Office (FINCO) micro-
computer facilities, and the SPSS/PC+ sta-
tistical package.

Results

The overall score to the baseline test
on growth charts knowledge was 3.4 out of
10 possible points and did not differ between
training centers. Although work experience
varied between participants (from 0 to 48
weeks), their poor knowledge of growth
charts suggests that they had never received
proper training in either chart.

A positive carry-over effect was found
in the ANOVA model (significant interac-
tion between chart and teaching schedule),
meaning that prior training in one chart fa-
cilitated the learning of the second chart.
Due to these findings, comparisons between
the charts are presented separately for first
training and for second week training.

Table 1 shows the results of the tests
after training for all participants grouped by
hospital and training schedule. In spite of
similar baseline results, some differences
between training centers were observed in
the final scores. On average, Hospital B
had higher scores than the other training
centers, for both final tests, while Hospital
C had lower scores. To control for the hos-
pital variability, further analyses were done
by analysis of variance (MANOVA proce-
dure?), using a nested effect model (hospi-
tal within training schedule group). The
baseline scores were also included in the
model as covariates to adjust the final
scores. The results of this analysis are pre-
sented in Table 2, which shows a compar-
ison of the RTH and GS scores (unadjusted
and adjusted) obtained on first week train-
ing and upon second week training, for the
four hospitals grouped by training sched-
ule. On first week training, the difference
between the charts was minimal. Upon
second week training, however, the scores
to the RTH test were 15-20 percent higher
(adjusted and unadjusted means, respec-
tively) than the scores to the GS chart. This
large difference between the charts re-
sultcd from a positive carry-over cffect
from first to second week training, ob-
served only when the RTH chart was
taught second: the GS-RTH group im-
proved their score markedly from the first
to the second week of training (+5.82, un-
adjusted means), while the RTH-GS group
decreased their score from the first to the
second week of training (—.76, unadjusted
means). Examination of the components
making up the total score to the final tests
reveals that most of the carry-over effect
seen in the GS-RTH group was due to the
marked improvements in the interpretation
and action questions (Table 1, Hospitals A
and B).

May 1991, Vol 81, No. 5
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TABLE 1—Results of the Final GS and RTH Tests. by Hospital and Trahlng Schedtde' (Group)
GS Test RTH Test
Interpretation/ Interpretation/
Group/MHospital Age® Piotting® Action® Total Age Pioting Action Total
Group 1: GS-RTH®
Hospital A 454 345 25.15 3316 4.46 4.46 3192 4084
(1.13) (1.27) (8 63) (9.67) (1 .39) (0 88) (563) (6 52)
Hospital B 4.00 400 3390 4190 4,09 438 3809 486,57
{0.95) (1 00) (6.47) {7 30) (173) (128) (3 05) (4 33)
A+B 420 379 3056 3856 4.23 441 3573 44 38
Pooled (104) {112 {8.43) (922 {1 60) (1.13) (5 14) {5 90)
Group 2: RTH-GS®
Hospital C 3.10 2.30 2350 28.90 350 320 24.00 3070
{1.52) {170) {8.42) (1103) (0.97) {1 50) (831) ©47)
Hospital D 367 280 3020 36 67 373 406 28093 3672
(1.59) {157) (9 06) (1107) (1.62) (1.28) (8 80) {10 38)
C+D 344 260 2752 33 56 367 3.72 2696 34.42
Poolad (1.56) (161) {9 26) (11 50) (138) {143) (8.79) (11 50)
"mesamplasizesware Hospital A {n = 13), Hospital B {(n = 21), Hospital C (n = 10), Hospital D (n = 15)
bAge. Calculation of age {maxmum score = 5 paints). Method was the same for both charts °
“Plot: Plothng of weights on charts (maxemum score = 5 points).
YInterpretation and acton® Interpretation of growth pattems and dacislon about actions to ba taken, using the chart-specific Tables of Acton {maxamum score = 41)
*GS-ATH GS taught first; RTH-GS. RTH taught first.
NOTE. The numbers in this table are means with standard deviabons m parentheses.

Age calculation scores, on the other
hand, did not improve from first to second
traming, but differed between hospitals,
following a similar pattern as that ob-
served for the overall scores. Since age
calculation was independent of the charts,
the differences observed between hosp-
tals reflected vanations in mtnnsic learn-
ing capabihties of the health workers. An
analysis of the sum of the interpretation

and action scores was done that controlled TABLE 2—}Mean Scores tothe GS and RTH Tests, by Group (Schedule of Tralning) and
for both hospital vanability (using the Week of Training*
nested design described previously) and Dfferorce bty
differences n learnuing capability as prox- nes between
1ed by age calculation confirmed the f,nfer- Resutts ta the Final Test on Charts
ences drawn from Table 2. There was no GS Chart RTH Chart Diference (85% CI%
substantial difference between the scores et weck Gt
of ct’hc RTH and GS charts, —2.17 (with ng Group 1. GSATH  Group 2 RTH-GS
o confidence mtervals (CI) of —6.67 to (Hospials A (Hosprtals C
2.33) after the first week of tramng. A and B) and D)
significant improvement in the adjusted in- Unadjusted 3856 3432 +424 (- 84,9 32)
terpretation and actton score from 31.81 * means
128 (standard error) to 38.16 = 1.1 oc- I B— o0 2% +184(~394763)
curred when the RTH was taught 1n the (SE)V (167 (236) '
second week. This contrasted with no im- Second weelt
provement (from 33.98 + 1.84 t0 33 86 = training
1.59) when GS was taught in the second Group 2 ATHGS Group 1. GS-RTH
{Hospitals C (Hosptals A
week. Thus the final adjusted score for and D) and B)
Interpretation and action was 4.3 (with CI Unadjusted 3356 44.38 -1082 (~590,~1574)
of .43 to 8.17) in favor of RTH after the means
second week of traiming. (S5) {230) (101)
Adjusted means® 3604 4377 ~773 {—2.45,~13 00)

. . (SE) {220) (155)

Discussion
*Sampla sizas ware' group 1 {n = 34) and group 2 (n = 25)
In contrast to a previous study that ®95% confidence interval.

tested health workers’ skills in using dif- oedqu.':: a’:‘s’ﬁ:ﬁ?& ﬁﬁ?&mﬂﬁ?ﬁf baseline scores, using the MANOVA® pro-
ferent growth charts,'® our study stan-
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dardized the educational input across
charts, and the participants were tested
not only on their ability to understand,
use, and mterpret growth charts but also
on therr skills in using the Guidelines for
Action to make the nght decisions about a
particular child. These guidelines were de-
veloped by Basotho experts mvolved and

experienced in growth monitonng and ma-
ternal and child care. The feasibility in ac-
tual field conditions of implementing the
actions proposed was an important con-
stderation m the creation of these gude-
lines

The present study had two major
findings. First, at the end of the first tran-

N M 3G O Wt I i R I g M N A ST L M I o S o 0 T e T L A e i e LS
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ing week, the health workers who were
taught the RTH understood their chart as
well as those who were taught the GS
chart. Thus, the argument that the GS was
easier to learn for mexperienced African
health workers was not substantiated.
Second, when the participants were
taught a second chart, those taught the
1IRTH chart scored approximately 15 per-
cent higher than those who were taught
the GS chart. This improvement was not
observed when the schedule of teaching
was reversed: RTH first and GS second.

The improvement when RTH was
taught second was achieved mainly
through higher scores in the interpretation
and action questions which measured the
health workers’ ability to identify appro-
priate interventions to be given to hypo-
thetical children from the case histores.
Since the guidelines were almost 1dentical
for the two charts,” 1t was expected that
participants would master them better at
the end of the second week, irrespective
of the teaching sequence. However, our
results showed no improvement on these
questions and in the total score for those
taught the GS chart on the second week
(RTH-GS group). This finding suggests
that pnior knowledge of the RTH did not
facilitate the learning of the GS chart and
may even have confused the tramnees be-
cause the visual presentation of growth in
the GS chart 1s countermtutive.

This finding 1s important since 1t 1s
related to a situation that exists in many
African countnies health workers that
have been using a RTH-type chart for
many years have to change to the GS sys-
tem when the Catholic Relief Service
Food and Nutrition Program 1s intro-
duced; this requires intensive retramning of
all the health workers. If the prior knowl-
edge and experience with another chart (in
this case the RTH) did facilitate the learn-
ing of the GS chart, the whole effort in-
volved in the change of system would be
reduced and potentially justifiable. How-

*The only difference was that for the RTH
chart, some recommendations were made for
children with constant weight (Appendix II)
For the GS chart this was not possible because
constant weight cannot be observed directly on
the chart,

614 Amencan Journal of Public Health

ever, the results of our study suggest that
this was not the case in Lesotho.

Therefore, our conclusion from this
study is that, in Lesotho, the RTH would
be a better choice than the GS chart for
two reasons. First, since health workers
could learn and understand the RTH as
well as the GS chart after the first week of
teaching, it would be an appropnate chart
for traming mmexpenenced people. Sec-
ond, and more important, in the context of
Lesotho where retraining is a crucial is-
sue, the RTH chart would be superior
since second week training on the RTH
mmproved the scores of those previously
trained in the GS chart.

These recommendations are in ac-
cordance with those made in a concurrent
study® showing that mothers who were
taught the RTH learned significantly more
about their chart than those who were
taught the GS chart. Thus our overall con-
clusion from these two studies 1s that, in
Lesotho, the RTH would be a more ap-
propriate national chart than the GS. Nev-
ertheless, 1t would be useful to rephcate
these results elsewhere i Africa where
literacy of mothers and health workers is
lower and more typical of much of Sub-
saharan Africa. It would also be interest-
ing to re-assess health workers’ ability to
use and mterpret the two charts after use
in growth monitonng actvities.

We believe that the use of informa-
tion from applied research, such as this, 1s
fostered by the involvement of the na-
tional decision makers at all stages of the
research process. In Lesotho, the decision
was made to use a RTH-type chart on a
nationwide basts, as recommended by our
study. O
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%QOn the GS chart, conistart walght is not detected uniil the child’s 95 weipht-for-heighit (WTHT) drops.
Inthis wmsss. canstant weight is datected on the GS chart by a deanwand slops, simiiar to the efisct of a
waight loss,

bSes Appendix {iB.

The “thinnass chat” is a weight-for-height well chart.?® Tha interpreiation of tha cclor codg ks:

Cran VAT betwscn 70% and B0%5 of the NCHS standards

Yeilow: WTHT Letvacan 80% and €6% of the NCHS slandards

R>d: WTHT betwsaen 80% and 110% of the NCHS gznderds.
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APPENDIX IA— Guidelines for Action Based o tha Intarpretetion of Growth Pattemns APPENDIX IIB

Plotied on the Road-To-Heatth (RTH) or tha Growth Survelilance (GS) Chart Description of the Regular Plan of Ac-

Part 1. For Chidren Ra-atlending the Clinfe tion

Age 0-24 months Age =25 months REGULAR PLAN OF ACTION
Constant
Drecionot ~ Ganing  Constany  Ganing  Weight forly  Losing 1. m;“rgw“‘;’ ;?s‘g::ggﬁa
Growth Weight  LosingWeight  Weight for RTH®) Weight growth char), This should bs done
. , with all mothers,

Position of Dot A

A) AbovoB0% eReguar efeferto  ePraise/  eRegular  eReferto 2 g’;?fyfeg"éf“"emcg%ﬁg n
plan of nursing encour-  planof nursing aach oo ngop 0.5 munther 4.0
acﬁon'; sistor age action (f sistor monlhsg' 981 2ur?';omh5' over 1

@ Pra:se constant ’ '
year).
encourage mwﬂfg 3. Give advice to mothers conceming
refer to ' specific feeding practices for each
nursing age group (taking mothars’
sistelr repogted practices info .

B) Below 80% e Regular e Reafer to oEncour- e Regular @ Refer to conesf;‘raahon}. rzt;ggested edvico
plan of nursing age plan of nursing og - om‘hsge group: 4.9 months
action sister oFglowup  acton (if sister oBroasfesding  ©Bre as,g ecding

@ Home visit © Home visit monthly vc&q@st.laﬁ; r e ntrod o Introducs soft
3 rﬁonths: liquids foqu: cereals,
referto. ruits, |
nursing vegetables,
sister mashed/

puresd eggs

Part 2. For New 9-12 months >12 months

or Imeguiar ® Breastfeeding o Breastieeding

Atlanders © Continue soft e Adult foods: 3

foods food groups
Age 0-24 months Age =25 months @ [nfroduce o Frequent
Position of Dot solfids mezals
™ {

A} Abxse 80% o Use "thimess chart™ @ Encourggs monthly visits ® rsn*ﬁteatmsw (>4iay)

B) Below 80% © Usa “thinness chart’ © Uss “thinness chart’ chickervpeas/

Results of “Thinness Chart” beans

' Green Yelow Red "G!;'; ;requent
m
@ Pralse/encourage & Refor to nursing sister e Refer to nursing sister (>4/day)
© Encourage {very crifical In
mestthly children <24 months)
attendance
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