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Nutritional status and rate of growth in children

of rural Taikkyi
Thein-Hlaing & Myat-Lay-Kyin

Department of Medical Research

An investigation comprising a cross-sectional component to deter-
mine nutritional status and a longitudinal component to determine
rate of growth of 2-12 year old children was carried out over a
period of 2 years ending in Auguat 1986 in a rural area of Taikkyi
township. The boys had higher wvalues than girls for height for
age, and weight for z2ge from 2 to 11 years, and for mid-arm
circumference from 2 to 10 years, after which the girls had higher
values for the above nutritional lndicators. Moreover, the girls had
more triceps and subscapular skinfold thickness than boys by age.
However, younger ages (2 to 4 years) had higher skinfold thickness
than older ones (5 te 12 years) among the boys or girls. The
malnutrition rate was about 50% by height for age or weight for
age, but war only 4.7% by weight for height, The giris had
non~significant higher growth rate than boys and the rates for
both sexes at ' year were respectively 5.78 cm and 5.18 cm anong

the 2-5 vyear and 6-10 year olds in terms of height, and 2.06 kg

and 2.h6'kgin weight among the above age groupa,

The data ot the

present study could form some basis for Ffuture asgsessment of
nutritional status of children in the country.

INTRODUCTION

Malnutrition has been identified as a
national priority health problem in
Myanmar since 1978, and nutritional
status of preschool and school children
has been monitored by maternal and
child health, and schoo! health personne!
(1-3). However, there were only a few
proper studies on nutritional status in
Myanmar children and most of them
were carried out in cities (4,5). A
study was thus undertaken in ryral
Taikkyi on nutritional status and rate of
growth among 2-12-year old children, as
part of a two-year field intervention
trial on the relationship between
ascariasis and child nutrition.

MATERIALS AND METHODS

Study area and villages

The study area is located in the west
of Talkkyi town, covering an area of 64
square Km and corsisting of 21 villages
with a total population of about 4700.
A more Adetailad  description of the
study area including the area map was
given elsewhere (6).

Stucy population and methods

The study population comprised 1206
children aged 2-12 vyears old for
nutritional-status study and 611 of
these (from non-intervention villages of
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the trial (7) for growth velocity study.

To each child of the study cohort, a
cross-secticnal survey of anthropometric
measurements was undertaken in August
1984.  The study parameters included
height for age, weight for age, weight
for height, upper mid-arm clrcurnfer-
ence, subscapular and  iriceps skinfold
thickness. All were measured according
to the standard methods (8).  Height
was taken in standing position by
Harpenden pocket stadiometer. This,
an  arm circumference and skinfold
thickness were measured to the nearest
0.1 cm, while weight was taken in
minimum clothing on Detecto bathroom
scale to the nearest 0.5 kag. The
measurement procedures for height and
weight were repeated every 6 months
over a pericd of 2 years for the rate-
of-growth study which formed the
longitudinal comporent of the  study.
The nutritional status was graded using
National Centre for Health Statistics
(NCHS) growth charts (9).

Data analysis was done by means of IBM
PC AT at the Computer Division of the
Department of Medical Research.
Computation was made of mean 2
standard error of the mean (5.E.M.) for
the various nutritional indicators,
prevalence of malnutrition and mean
increment in growth - standard deviation
(5.D.) among the children between the
initial and subsequent periods. Student's ¢
test was wused for testing statistical
significance.

RESULTS

Nutritional stotus

The mean values + S.E.M. for both sexes
at ages 2 and 17 years old were found
respectively to be B0.5 + (.5 and 132.2 &
1.2 em for height for age; 10.2 + 0.2
and 26.6 + 0.7 kg for weight for age;
13.8 + 0.1 and 17.2 + D.4cm for midarm
circumference; 0.69 + 0.01 ang 0.53 +
0.03 cm for triceps skinfold thickness;
and 0.53 + 0.01 and 0.51 + N.02 em for
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subscapular skinfold thickness (Tables |
& 2).

By =ox, while the boys had higher
values  than girle for height for age,
weight far age from 2 to |1 years, and
tor mid-arm circumference from 2 to
10 years, the qgirls had higher values
for heinht and weight for age at 12
years, and for the mid-arm circum-
ference at i and 12 years (Table 1).
In term- ot triceps and subscapular
sikkininl? thickness, the girls had higher
value at each age {Table 2).

Hy age, there was an increasing trend
of  the wvalues  for  height for age,
weintt for age and mid-arm circum-
ference (Table I). However, younger
ages (7 to 4 years) had higher skinfold
thicknes: than older ones (5 to 12
years) anong the boys or girls (Table
2).

Malnwirition

The malnutrition rates for grades 2 and
above were about  50%, when  either

height - for-age or weight-for-age
nutritioral iodicator was used. How-
ever, the rate was conly 4.7% when

weigh'- for-height
employed {Table 3).

parameter was

Rate of_growth

Lsing  height-for-age  indicator, the
rates af orowth + 5.0. for both sexes
were 3.5/« 090, 578 + 1,19, B.73 +
37 amd 1157 + 1.59 cm after 6, 12,
I8 and 24 months respectively amang
the 2-5 year age groups, and the rates
were 2.76+ 0,79, 5,18 + 1.01, 7.15 +
1.28 and 9.64 cm after the above time
perindes 1espectively amang the children
of 6-10 years old. In both the
age-groups, qgirls had higher rates of
growth than bhoys in each period {Table
4), but the rates were nat significantly
different,

With reference to weight for age, the
rates of ogrowth + 5.D. for both sexaes
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for the measurement of energy expen-
diture, AN raw foods, cooked and
prepared dishes for the players, food
served to the players, plate left over
were weighed and individual food intake
was calculated, The energy and nutrient
intake of the subject was then calcu-
lated by food composition table for use
in Asia and the Far-East (4).

Body weight was recorded daily in the
morning before having breakfast.
Skinfold thickness from biceps, triceps,
subscapular and suprailiac were recorded
twice throughout their camp training,
one at the beginning and the other at

the end. Total fat percentage was
calculated from skinfold thickness by
using the method of Durnin and

Rahaman (1967} (5).

RESLA_TS

The mean * SD twenty four-h energy
intake and expenditure were shown in
Table 1. The players trained two
sessions per day from 07:00 h to 09:00
h in ‘the morning and from [4:00 h to
t7:00 h in the afternoon. Lunch and
dinner were taken at 10:30 and 17:30 h
respectively. They went to sieep at
about 22:00 h and woke up at 06:30 h.

Table 1. Mean * SD age, height, energy intake
and expenditure of the wvolleyball

players.
hge {y) 24,0t 2.0
Height (cm) 181.9 4.9
{nergy intake (kcal) 3695.3 T 469.4
Fnergy expenditure (kcal) 3088.6 * 223.1

e e S At e A i P L

"he players were not allowed to go
outside the camp during leisure time
except to the nearby teashop. These
leisure hours were spent reading in bed,
talking to each other, watching televi-
sion and taking a nap. The time used
for training totalled to 4.23 h only, but
the energy consumed for training
amounted to almost haif the total
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twenty four-h
30BB.6 kcal.

energy expenditure of

Figure | illustrated the energy cost of
different activities of volleyball players.
The changes in body weight and body
composition during three months training
period were shown in Table 2.

Sivsping 'lll'l(lsl

Lvng R

Sing A

sonsng (I 00

verg [

doggny R
sorcon (A
Tt [

s e (R

Full anpeal (3}

Secving (3)

Saving

{ Wcol /min)
The nuober of subjects lenied ware thown In porenthasis.

individual
volleyball

figure 1, The energy costs of
activities perfurmed by
players.

Table 2. Changes in body weight and composition

of wolleyball players during 3 m
training period
Y ) T
Test 1 Test 2 Oiffe
rence

Body weight (Kg)  67.04%3,06 68.29£2,81 +1.25*
Skinfeld {mm)

Biceps 3.4040.31  3.50%0.4%4 +0.10
Triceps 5.48%1.11 5.25%0.84 -0,23
Subscapular 8.42%0.81 B.45t0.8h +0.03

Suprailiac 4,93£0.59 5,.08t0.85 +0.15
Sum of 4 skinfolds 22.2342.4 22,2882.29 +0.05
fFat percentage 9.8£1.11 10.07£1.19 +0.27
Lean body mass (Kg) 60.46£2.61 61.41%2,48 +0.95*
* denotes sigeificant difference between test 1
and test 2 at p<0.07 level.



DISCUSSION
Three days energy expenditure and
intake data showed a surplus of about

100 kcal/day energy intake over energy
expenditure. The gain in body weight
and lean body mass indirectly supported
the fact that the subjects might be in
positive energy balance. However, a
24-h activity diary of at least seven

day is needed to determine the true
balance between energy intake and
expenditure. On the other hand, the

fact that the subjects were inactive for
most of their leisure hours, might
indicate that their energy intake was
just sufficient for their training.

The twenty four-h energy expenditure
of 3088.6 kcal found in the present
study amounted to moderately active
category  according to FAO/WHO
classification (1973) (4). This may be
due to the relatively short dura.icn of
daily  training sessions. In other
countries, such as Japan, the athletes
preparing tor Olympic Games were
trained eight-h a day (7) (vs to 4.23 h
per day in the present study).

Our data on energy cost of standard
activities such as sleeping, lying,
sitting, standing and walking were in

accordance with that of Durnin and
Passmore (1967) (8). iIn the present
training schedule the training activities
could be roughly divided into two
categories; those that aimed to
maintain the physical capacities and
others for technical improvement. The

training  activities for  maintaining
physical capacities consisted of jogging,
speed run, jump and run, shuttle run
(running back and forth between two
points several times) and full sguat
(where three balls were placed in a
triangular position about ten feet apart
from each other and the player had to
run and sit on one bail to another for
ten times). The training activities used
for improvement of technigue consisted
of serving the ball, saving the ball,
. free spike, free jump and blocking

< 1. Myo-Thein,

'y,

jump (jumping close to the net with
hands stretching up as in blocking the
ball).

In general, the activities wunder the
physical training were heavier in terms of
kcal/min  than those for technical
training. All the training activities,
except serving, belonged to heavy type of
activity (i.e. 7.5 kcal/min and above)
according to Durnin and Passmore (1967)
(8) classification.

In conclusion, the duration of daily
training sessions should be proionged to
an International leve! of B-h a day. More
research works are needed to identify the
optimal duration and intensity of training
for athletes,
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Urinary mercury excretion in Myanmar workers

occupationally exposed to metallic mercury vapour
*Phyu-Phyu-Aung, **Phone-Saing, **Soe-Tint & **Tin-Htun

* Clinical Research Division
Department of Medical Research

**QOccupational Health Unit
Department of Health

Urinary excretion of mercury was determined in 32 workers of
Chemical Plant of No. (1) Pulp and Paper Mill in Sittaung. For
comparison, it was alsc measured in 10 Clerical Staff (nonexposed)
of the said factory and 10 Technician CGrade I students of Health
Department. Signs and symptoms of chronic metallic mercury poison-
ing were looked for in all subjecta., The air concentration of
mercury vapour at different times of the working hours in the
Chlorine Plant was measured. The Mean + 3D urinary mercury
excretion was significantly higher in exposed workers 59.22 + 22.44
ugm/L) than non exposed workers of the factory (29.3 + 8.64) (p <
0.001). Comparison of the mean + SD urinary mercury levels of the
nonexposed workers of the factory and techniclan students (19.4 +
8.59) indicated that the former had significantly higher mercury
excretion (p < 0.001). There was an increaaing trend of mercury
excretion with increased duration of exposure {r = 0.54; p < 0.05),
Signa and symptoms of chronic mercury poisening were not found in

any subject.

during the working hours was found to 0.1 to 0.25 mgm/m

to 5 times TLV).

INTRODUCTION

Since time .iImmemorial man has known
about the industrial mercury poisoning
(1) and yet no proper investigation has
been done on Myanmar waorkers who are
occupationally exposed to  mercury.
Mercury and mercurial compounds are
used in many Industries and manufacture
processes and may, if Improperly used or
If hygienic conditions are not adequate,
give rise to toxic symptoms (2). The
most important uses of metallic mercury
and inorganic compounds incilude the
treatment of gold and silver ores; the
manufacture of dental  amalgams,
incandescent electric bulbs, mercury
vapour tubes etc,, as a catalyst for the
production of chlorine and alkalines,

The concentration of mercury vapour in Chlgrine Flant

of air (2

gold, silver and bronze plating etc (3).
The aim of the present study was to
investigate whether Myanmar workers,
working at the chiorine plant of No.
(1) Pulp and Paper Mill were exposed
to excessive mercury vapour or not and
to assess their health status for early
detection of chronic metallic mercury
poisoning,

MATERIALS AND METHODS

Plant {ayout

There are 24 different sections in the
Mill tneluding Chemical Plant. Chemical
pulps are bleached with chlorine
dioxide which is produced by the
electrolysis of sodium chloride where
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mercury cell is used for the electrolysis
process. Chlorine production section of
the Chemical Plant consists of one big
room with a small anteroom at one
corner which is weil ventilated. The
administrative section is about 2 furlongs
away from the Chemical Plant.

A cross-sectional study was carried out
on the workers of the No. (1) Pulp and
Paper Mill from 11.12.89 to 17.12.89 and
Technician Grade [ students of Health
Department on 1.1.90.

Subjects, chosen by the simple random
sampling method, were allocated into
following five groups

I. Currently exposed workers (Group 1):
those who were working at the
Chlorine Plant at the time of the
survey.

2. Intermittently exposed workers (Group
2): maintenance workers who had to
work at the Chlorine Plant only when
they had to repair or to tend the
disfunctioning parts.

3. Ex-exposed workers (Group  3):
workers who had previously worked at
the Chlorine Plant but at the time of
survey, they had been shifted to other
department at least 6 months ago.

4. Non exposed workers of the factory:
clerical staff of the mill who had
never worked at the Chlorine Plant.

5. Technician grade | students f{rom
Health Department: who had no
known history of exposure to mer-
cury.

Symptoms of metallic mercury poisoning,
occupational history, and other relevant
past medical and surgical histories were
taken. Thorough clinical examination
was also done for signs of chronic
mercury poisoning. End of workshift
urine samples were collected into the
mercury free plastic containers, that did not
absorb mercury, Urine marcury analysis
was done according to the method
described by Sidney WKaye (1968) (5).
Standards Included in each batch of
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analysis were used for calibration, The
concentration of urinary mercury were
adjusted to a mean specific gravity of
1020. Mercury vapour concentration in
the Chiorine Plant was measured at
four different periods of workshift (at
the start, just after the start, in the
middle and just before the end of
shift) using the Drager's Tubes.

Data_analysis

Student's "t" test was employed for
the comparison of the mean urinary
excretion of the exposed and nonex-
posed workers of the factory and
between the non expgsed warkers of
the factory and technician grade |
students. For the comparison of
urinary mercury concentration among

the exposed workers of different
exposure  categories, analysis of
variance was used. Correlation

between the urinary mercury excretion
level and work duration of the cur-
rently exposed group was determined
by using the Least Square Method.
Statistical significance was accepted at
the )5% level for each of the tests (p <
0.05).

RESWLTS
Table (1) shows the mean urinary
concentration of exposed and nonex-
pesed workers of the factory and
technician students. Mercury excre-
tion of exposed workers was found
to be significantly higher than the
nonexposed waorkers of the factory {t
= 6.2]; p < 0.001). It was also found

that those of the nonexposed
workers of the factory was
significantly higher than  thase of

the technicians (t = 6.05; p < 0.001).
in table {2), comparison of the
urinary  mercury  excretion  among
the exposed workers of three
different categories; currently exposed,
intermittently exposed and ex-
exposed s shown. From the analysis
of variance it was found that
mercury excretion of currently exposed



Table 1. Urinary mercury excretion of workers
of No. (1) Pulp and Paper Mill and
technician students

T e 1 e o e e L L i O I e ke

. No. of Mean * 5D
Category of Subjects Subjects (ugafL)
Exposed workers 32 59.22 £ 22 .43
Nonexposed workers 16 29,30 B.b4*

Technician students 10 19,40 £ 8,.59**

e o s T o i T - 0 e e o e e e o T e

* p < 0,007 (Exposed vs nonexposed workers)
s+ p < 0,001 (Nonexposed workers vs techni-
cians)

Table 2. Means and levels of urinary mercury
excretion of exposed workers of
different exposure catagories

e o 7 D L e e e T e e TR o e

Category of

exposure Mean * SD 30 ugm/L 30-300ugm/L
{ugm/L) n ;4 n b4

Currently 69.29+20.96 0 - 21100

exposed(n=21)

Intermitten- 39.20% 4.38 0 - S 100

tly exposed

(ﬂ:S)

£x-exposed 40.67%10.42 1 16,67 5 83.33

(n:ﬁ)

P < 0.001 )

group had significantly different level
than the other groups (F = 43.86, p <

0,001). Those of the intermittently and
ex-exposed groups were almost the same.
All the workers of currently and inter-
mittently exposed groups had urinary
mercury excretion of more than 30
ugm/L.  Only one subject from the
ex-exposed group had urinary mercury
excretion of less than 30 ugm/L. Not a
single subject excreted mercury in the
urine of more than 300 ugm/L.

Correlation between the urinary mercury
excretion level and work duration (range

1-19 years; mean 9.95 = 3.23) of the
currently exposed is shown in figure
(1).  There is a significant trend
towards increasing urinary mercury
level with increase in work duration
was found (r = 0.54; p < 0.05). Levels
of mercury vapour concentration in the
Chlorine Plant are given in table (3).
Mercury vapour level measured at the
start of workshift was zerg, :j’ust after
the shift was 0.1 mgm/m”~ of air
volume, in the middle of and just
before ihe end of the shift was 0,25
mgm/m”.

104 .
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Work Duralion ( Yacee) in Chicrine Pland

Fig. 1. Regression line drawn on scatter
diagram relating work  duration
{years) in Chlorine Plant and vrinary
mercury concentration (ugm/L).
(¥=45.69 + 2.55 x; r=0.54; n=21; p <
0.05)

Table 3. Mercury vapour concertration in the
alr at Chlorine Plant

e e e e ok e B L e B e O 5 TR e O e e o o . e R

Marcury vapour

Time of Measurement cuncentrgtion
(mgm/m”)
At the start of the shift 1]
Just after the start of
the shift 0.1
At the middle of the shift 0.2%
Just before the end of shift 0.25



DISCUSSION

Excretion of mercury Iin the wurine is
believed to be a good index of exposure
to and absorption of metallic mereury. It
probably reflects the care and precau-
tions taken during its use {(4). There is
some dispute about the upper limit of
urinary mercury excretion in nonoccupa-
tionally exposed workers, but a reason-
able figure would seem to be 20-25
ugm/L as suggested by Goldwater (4).
Battistone et al (7) found that the
urinary mercury excretion in nonoccupa-
tionaly exposed worker did not exceed 17
ugm/L and Steward et al (8) found a
median value of 14 ugm/L. Taking an
upper limit of normal 30 ugm/L it is
clear that all the exposed workers
except one from the ex-exposed group
had increased mercury excretion reflect-
ing the exposure to excessive mercury
vapour. Finding of significantly higher
urinary mercury excretion in exposed
workers than the nonexposed workers and
higher than threshold limit  values
(average 3 times) of mercury vapour
concentration In the waorkroom  air
indicated that these workers are facing
the problem of excessive exposure to
mercury vapour. Nevertheless, no worker
showed clinical evidence of mercury
poisoning, and the wurinary mercury
excretion levels of all were still below the
level at which clinical manifestations of
mercurialism become likely. Noe (9)
suggested a danger level of 300 ugm/L;
West and Lim (10) found that, out of 35
cinnabar miners with wurinary mercury
concentration in excess of 300 ugm/L, 23
had symptoms of mercury poisoning.
According to WHO criteria (11), clinical
evidence of mercury poisoning is unlikely
to occur when the urine mercury
concentration is below 300 ugm/L. All
exposed workers in the present study were
safely below this ievel, with maximum
level of only 110 ugm/L. Although the
workers were working in Chlorine Plant
whare mercury vapour concentration
reached 5 times more than TLV at some
times, not a single worker had urinary
mercury concentration of g 300 ugm/L
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and suffered from chronic mercury
poisoning. The possible explanation
may be that the measured concentra-
tions of mercury vapour were just the
spot measurements and thus the time
weighted average during the working
hours could not be known. TLV TWA
is a guide in the control of health
hazards and may be considered as a
demarcation between safe and dan-
gerous concentrations. It can be
obtained by taking measurements on
airborne  concentrations of it at
different time intervals for full shift,
It is the time weighted average
concentration for a norma! 8 hourwork
a day and a 40 hour workweek, to
which nearly all workers may be
considered repeatedly exposed, day
after day, without adverse effect ({2).
Another point is that although the
workers were working at the Chlorine
Plant, the working system was provided
in such a way that they need not to
work there full 8 hours straight a day,
but could stay in an antercom at the
worksite during most of the working
hours.

Workers who were  intermittently
exposed to mercury had only slightly
higher mean urinary mercury concen-
tration than upper limit of normal,
which is significantly lower than those
of currently exposed workers because
they had to work at the Chlorine Plant
only when they had to repair or to
tend the disfunctioning parts. Thus
their exposure tc mercury vapour was
well below the currently exposed
workers.

Workers who had previously exposed to
mercury vapour, but at the time of
survey, were working at the ather
sections were found to have signifi-
cantly lower urinary mercury excretion
than currently exposed workers. This
indicates that change of job area
would reduce
mercury and thus workers with high
mercury excretion should be recom-
mended to change the job so as to
avold from harmful effects of pro-
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longed effects of mercury vapour. It is
also a necessity that reqular monitoring of
urinary mercury excretion of the exposed
workers should be done 2 maonthly in
accordance with the half life of mercury 6
weeks, for the early detection of occupa-
tional hazard. Because mercury [s spon-
taneously excreted by the kidney, waorkers
can be sent back to Chlorine Plant when
their urinary mercury levels came down
below the upper limit of normal again.
Clerical staff (nonexposed) of the said
factory had mean value of urinary mercury
excretion below the upper limit of normal
but yet it was significantly higher than
those of technician students, probably
because mercury vapour from the Chiorine
Plant might disperse to surrounding
areas and thus they might also be working
in the site where mercury vapour in the
workroom air was higher than normal
condition. Unfortunately, we had not
measured mercury vapour concentration in
their workroom. There is also a possi-
bility that industrial wastes from the mill
might dispose to the Sittaung river and
thus water might get polluted and they
would be having mercury from food chain or
they might be having mercury ather than
industrial source like indigenous medicines
containing mercury.
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The effect of antimalarials on the development of

Plasmodium falciparum trophozoites
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&
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Department of Medical Research

The effect of different antimalarials (Artemether, Quinine,
Chloroquine, Amodiaquine and Sulphadoxine/Pyrimethamine) on the in
vivo development of asexual parasites during the treatment of
faleiparum malaria was studied on 29 patients. Maturation of
trophozoites from tiny to large ring forms were noted on blood
films taken every 6 hourly. The shortest clearance time of tiny
forms and fastest parasite clearance rate was detected in the
artemether treated group than other antimalarials. The parasite
clearance time also does not depend on the disappearance time of
tiny ring forms, though it does on samll and large forms. The drug
resistant cases showed longer duration of clearance time of small
and large forms in both the sulphadoxine/pyrimethamine and arte-
mether treated groups. The possible early interpretation of
recistant cases and application of the method for the docuumentation

of the action of the antimalarial was discussed.

INTRODUCTION

The antimalarials have their specific
actions on different stages of parasites.
Since, asexual parasitic stages of the
parasites are the main forms which
cause the pathological processes in man,
it would be much beneficial to know
the effect of drugs on which specific

stage of asexual or ring forms (tropho--

zoite) the particular drug is acting.
Preliminary work has already been
carried out by Jing-Bo-Jiang et al.

(1),  with Mefloguine and Qinghaosu.

This study was undertaken to scrutinize
the effect of five different antimalarials
on the in vivo development of asexual
parasite In the treatment of falciparum
malaria.
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PATIENTS AND METHODS

The study was conducted in Tharyarwady
Civil Hospital, Bago Division, Myanmar
(80 miles north of Yangon). Malaria
inpatients of both sexes above 12 years
of age with a positive Plasmodium

falciparum blood film with ‘more than
5UUGECU mm of parasites who had not
taken any anti-malarials prior 14 days,
having no other associated serlous
diseases were Included in the trial. The
history of antimalarial treatment was
checked by the presence of chloroguine,
quinine and sulphonamides in the urine by
using WHO standard methods.

Ali patients were kept in the hospital for
7 days and . were follow-up weekly up
to day 2B. Thick and thin blood smears



were taken from the finger tips every 6
hourly from day 0 until & consecutive
smears were negative. The time at
which the first negative smear was
taken as the parasite clearance time,

Out of 29 patients tested in this study,
group | and 2 had 7 subjects each and
the rest of thegroups had 5 subjects
each. They were randomly allocated to
5 therapeutic regimens.

Group (1): Intramuscular injection of
Artemether 200 mg on day 0
and 100 mg 12 hourly for
another 4 doses, the total
dosage being 600 mq.

Group (2): Oral quinine sulphate 10
mg/kg every 8 hourly for 7

days.

Group (3): Sulphadoxine 1500 mg and
pyrimethamine 75 mg {3
tablets of Fansidar) was

given orally as a single dose,

Group (4): Chloroquine phosphate 10
mg/kg was given on day 0O
and day | and 5 mag/kg on
day 2 to make a total of 25

. ma/kg.

Group (5): Amodiaguine 10 mg/kg was
given on day 0 and day |
and 5 mg/kg on day 2 to
make a total of 25 mg/kqg.

Maturation of the tiny trophozoites
through the small ring forms to large
ring forms were counted in thick film,
Differentiation of the stages of ring
forms as tiny, small and large was done
according to Jing-Bo-Jiang et al.
(1). The assessment of response o
treatment was based on (a) asexual
parasite clearance time and {b) percen-
tage of different stages of asexual ring
forms at various time interval after
treatment.

RESULTS AND DISCUSSION

Qut of five different antimalarials
tested artemether cleared the parasite
within 36 hours after drug administra-

tion whereas chloroguine took up to 156
hours. The parasite clearance time of
other three drugs were found to be
intermediate between artemether and
chloroquine.

The initial mean percentage parasitaemia
level of the different forms of the
asexual stages are similar in all the
groups with the tiny forms below 16%,
the small forms 65-82% and the large
forms 5-27%. The clearance time of tiny
forms in Artemether treated group was
the shortest, being 6 hour, quinine
treated group took the longest clearance
time of 66 hours and the other drugs
took 12-18 hours only (Figure 1). In all
the groups the initial parasitaemia level
of small forms was invariably high
(range 65.8% to B2.88%), though the large
forms varied from 5.62 to 27.4%.

In Artemether group, the gquicker rate of
parasite clearance and greater inhibition
of parasite development was detected.
Abrupt fall in number of small and large
forms of parasites was seen. These were
disappeared at 42 hours after com-
mencement of treatment. Similar pattern
of clearance of small and large forms
was noted in quinine treated group but at
a slower pace, showing that the effect
on the inhibition of parasite development
was not a great as Artemether. However,
sulphadoxine-pyrimethamine did not have
any effect on small and large forms up
to 36 hours though abrupt disappearance
of these forms were seen at 42 hours.
Prcbably the drug has no effect on the
developmental stages of ring forms at
early hours of treatment.

The longest duratlon of parasite clear-
ance time 132-156 hours seen in amodia-
quine and chlorogquine treated group,
which might be due to the presence of
resistant (R))cases among them. The
quickest parasite clearance and greatest
inhibition of parasite development of the
effect of artemether had already been
noted by others (Jing-Bo-liang et al.,
(1) and Li et al.,, (2). All the drugs
showed definite  action on tiny forms
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Flgure 1. The effect of the drugs on the rate of the parasite clearance.

regardless of the drugs being schizon- ring forms, which was shown by their
ticide or antimetabolites (Table 1). Inhibitory action on the developmental
stages of asexual parasites. Chloroquine
The parasite clearance time does not and amodiaquine also have similar action
seem to depend on the disappearance on tiny ring forms but have a slower
time of the tiny ring form. This could action on small and large ring forms.
clearly be seen in the chloroquine and After 90 hours of treatment, the drugs
quinine treated groups where parasite do not seem to have any suppressive
clearance time were 156 hours and 90 effect on small and large forms which
hours though the tiny ring form clear- might be due to the resistant parasites or
ance time were 12 hours and 66 hours insufficient serum level of drugs after 90
respectively. hours.
The clearance times of small and large Sulphadoxine/pyrimethamine has a
ring forms show no significant dif- different mode of action. Though the
ference in all the drug treated cases. drug action was noted on the tiny rings,
The parasite clearance time was found it had no effect on small rings and the
to depend entirely on the disappearance large forms up to 18 hours.
af small and large forms. Quinine and
artemether have definite action on the This study may be useful as an adjunct
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lable 1. Percentage distribution of different stages of parasites after drug treatment

since

0 15.63 78.75 5.62 8.75 82.88 8.8 6.8 65
6 8.75 70.0 21.25 87.63 13.6 1.6 78
12 5.88 59.5 33.62 81.38 18.6 1.2 74
18 0.88 59.75 39.37 74,3 25.8 7.
2 1.38 62.5 36.12 56.1 31.4 79.
30 2.25 64.87 33.0 72.67 27.33 7
36 0.13 52.0 47.87 82.0 18.0 78
b2 0 49.5 50.5 83
48 @ 54,14 45,86 81
5% 0.43 57,71 41.86 81.
60 5.67 49.33 45.0 78
66 56.67 43.33 74
72 53.8 46.2 74
78 57.33 42.67 87
84 55.0 4:.0 87
90 q0
96 50
102 80
108 100,
14 100,
120 80
126
132
138
14
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to conventional methods for the explora-
tion of the action of an antimalarial.
But to be able to draw definite conclu-
sions, it is suggested that the study
should be extended.

The study also showed that drug
resistant (R;) cases have longer duration
of clearance time of small and large
forms in both the Sulphadoxine/Pyri-
methamine and artemether treated
groups (Figure 2 & 3). This may form a
good basis to study the possible early
interpretation of resistant cases,
especially Ry and R;;;, which were
not included in our study.
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SULPHADOXTNE/]
CHLOROQUINE PYRIME THAMINE
Tiny Small Large  Tiny Small Large
27.4 56 79.2 14.2 7.6 73.8 18.6
20,2 0.8 76.6 24,6 8.4 65.6 26.0
2.6 72.2 27.8 0.6 45.8 53,6
28.2 71.0 29,0 39.0 61.0
21.0 79.0 21.0 58.5 41.5
22.6 70.5 29.5 62.0 38.33
21.4 81.0 19.0 44,0 56,00
16.8 17.25 22.75
17.9 78.75 21.25
18.8 7h.25 25.75
21.2 80.0 20.0
25.3 81.0 19.0
25.5 80.66 19.33
13.0 69.5 30.5
13.0 82.0 18.0
10.0 85.0 15.0
50.0 79.5 20.5
20.0 64.0 36.0
0 79.0 21.0
0 79.5 20.5
20,0 73.0 27.0
49.0 51.0
76.0 24,0
30.0 70.0
40,0 60.0
60.0 40.0
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Utilization of hospital pharmacists in

Yangon Division
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A cross-sectional study was conducted in 13 hospitals in Yangon
Pivision to explore the current situation with regard to the
utilization of hespital pharmacists, In this study , the most
commonly performed activities of hospital pharmacists were iden-
tified; the relationship between their perceptions of what they
have learned and the frequency of performance of sgoue selected
activities analysed; and the attitudes ol hospital pharmacists and
other health team members onn the role of pharmacists measured, The
study confirmed the situation that hospital pharmacists were being

utilized mainly for drug store

management. They were not being

used appropriately for what they had been trained, Hospital
managers and other close associates of hospital pharmacists in
hospitals did not know the proper role of hospltai pharmacists,

INTRODUCTION

The cost of training a pharmacist is
estimated at Kyat 12,927(1). With the
same amount of money, 0.6 doctor, 2
nurses or 3.8 midwives can be trained
(1). In Myanmar, the role of pharma-
cists in hospital services is somewhat
vague and they seem to be misfits and
are not recognised as professionals (2).
There is no career ladder for the
pharmacists under the Ministry of
Health. The attrition rate is 1% per
year ({personal communication with the
Department of Health). E xpensively
trained pharmacists should not  be
wasted. In Myanmar, a rational pelicy
on essential drugs is soon to be adopted
and this necessitates the inclusion of
providing a rational pharmacist manpower
policy in the context of a general policy
onhealth services and manpower develop-
ment. In order to support policy

analysis on training and utilization of
hospital pharmacists, the current
situation with regard to the utilization
of hospital pharmacists needed to be
explored and a management research
study became a necessity.

MATERIALS ANC METHODS

Study design and methodology:

The study aims to collect information
on current practices of  hospital
pharmacists. [t was also designed to
probe into the attitudes of pharmacists
and their superiors, internal peers
(nurses) and subordinates (compounders)
as regards the role of pharmacists in
hospitals, The rmethods/instruments
used included: a diary to be recorded
by hospital pharmacists for 10 working
days; self-administered questionnaires
to record (i) a list of the most
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freguently performed activities and the
frequency ot performance for each
activity; (ii) perceived learning profile/
frequency of performance in the actual
work on selected activities; and {iii)
dttitudes of hospital pharmacists and
their close associates in  hospitals
(medical officers, nurses, compaunders).

Study population:

Nineteen pharmacists which comprised
the total population of the hospitals in
Yangon Division participated in the
study. For each participating pharmacist
two doctors (Medical Superintendent and
a medical officer responsible for drug
store management), two nurses and two
compounders were also selected for the
study. Amuong the nurses, the maost
senior ones who were in-charge of the
ihiug sub-stores in medical wards were
chosen,  Altogether 13 Medical Superin-
tendentts, 24 medical officers, 37 nurses
and 3| compounders participated.

Analysis:

'he diaries were analysed to find out
the number of hours spent for each
kind of activity., QOut of 19 pharmacists
in the study, only 17 participated in
recording the diaries. For the lists
identified by pharmacists as  the
freguently performed activities, scoring
was given to each activity and after
consolidation a  prioritized list  of
wctivities was obtained. All the 19
pharmacists participated in identifying
the components of this list. Cross
tabulations were mace between variables
of perceived learning prefile  and
frequency of perfarmznce. The resuits
were prepared in a 3 x 3 table.
Attitudinal measures were analysed on
two accounts: (1) recognition of
pharmacists as professionals in the field
of drug supply managemenrt and (2)
opinion on whether hospital pharmacists
wETEe being correctly used. Job
satisfaction of pharmacists was also
measured.

i48

RESULTS

Performance by type of activity

From the analysis of the pharmacists
diaries, it was found that 59.6% of the
time was spent on productive activities
and 40.4% of the time was spent on
non-praductive activities. Out of the
time spent on productive activities,
44.3% of the time was spent on drug
store management activities (See Table
1). From the scoring of the activities
in the lists of activities identified by
pharmacists, the highest score was
found to be in the drug store manage-
ment activities {See Tahle 2).

Table 1. Time spent on each activity

L % ot time
Type of activity spent
Productive activities 59.6
Drug sture management activities* 443
Procuring drugs from Central
Medical Sture Department (CMSD) 7.8
Cleanliness of the druy sture/
placing bottles properly 2.7
Preparation of solutions, sterile
productsfautoclaving 2.7
Attending meetings 13
Registering prescriptions issued
by Physicians 0.9
Checking expiry dates/labelling 0.6
Non-productive activities (including
free time) 4. h

*The activities include writing/checking drug
indents, supplying drugs to hospital wards
and stock entryfchecking ground balance.

Perception of learning and frequency of

performonce:

42.48% of responses fell intg the
category: "taught well, learnt well/
never performed” (See Table 3). This
finding was statistically significant at
p < 0.05.



Table 2. Common activities as perceived by

pharmacists
Type of activity Score

Orug store management activities® 175
Preparation of solutions, sterile

products/autoclaving 48
Cleanliness of the drug store/placing

bottles properly 17
Checking expiry dates/labelling 5
Registering prescriptions issved by

physicians 3
Supervision of pharmacists and pharmacy

assistants 3
Providing information to patients an

dosage and regimens 3
Training of compounder/velunteer warkers 3

*The activities include writing/checking drug
indents, supplying drugs to hospital wards and
stock entry/checking ground balance.

Table 3. Responses made on perception of
learning and frequency of performance
on selected activities

Taught well, Taught little, Not
learnt well learnt little  taught

Frequently 12.40% 7.64% 2.87%
performed

Occassion- 9.76% 5.86% 1.26%
ally

performed

Never by 48% 15.96% 6.77%
performed

K, = 19.448 LY
P < 0.05

Recognition of pharmacists as profes-
sionals:

Table 4 shows that about 65% of doctors
and nurses gave the response that they
recognized pharmacists as professionals.

However, with regard to the opinion of
dactors on whether nurses viewed
pharmacists as professionals and vice
versa, it was a different story, Only
24% of doctors thought that nurses
recognized pharmacists as professionals
and only 30% of nurses thought that
doctars accepted  pharmacists  as
professionals (Table 5). In the same

Table 4. Perception on pharmacists as
professionals

Positive*
Respondent responses (%)
Pharmacists (N = 19) 89.47
Bactors (N = 37) 64 .85
Nurses (N . 37) 64.86
Compounders (N = 31) 83.87

*Positive responses refer to responses of
respondent agreeing that pharmacists are
professionals in drug supply management.

Table 5. Opinion on other's perception

Respondents —erememmeen

Dectors Nurses

Pharmacists (N = 19) 42,10% 31.57%

Doctors (N _ 37) - 24, 32%
Nurses (N = 37) 29.72% -
Compounders (N = 31) 22.58% -

*Positive opinion refers to the opinion of
respondents on whether doctors/nurses
recognize pharmacists as professionals in
drug supply management.

table it can be observed that from the
pharmacists point of view, only 42% of
them felt that doctors recognized them
as professionals and only 32% felt that
nurses did the same. In other words,
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the majority of pharmacists did not feel
that their role in hospitals was well
recognized by doctors and nurses. When
doctors, nurses and compounders were
asked whether pharmacists had chances
of performing to the full potential of
their training only 19% of nurses and
27% of compounders agreed that phar-
macists were not given adequate chances
to perform to the full potential of their
professional knowledge and skills.  This
seemed to indicate that the majority of
these two categories of health workers
do not realy know the kind of functions
pharmacists had been trained far.

Job satisfaction:

In this study all the pharmacists taking
part responded that they were not in a
situation where they could perform to
the full potential of what they had been
trained. 89.47% felt that they were not
being correctly used in their work,
57.90% responded that they had no
satisfaction with the job. However,
78.96% responded that they would remain
as pharmacists in the health service
sector. There was no statistically
significant relationship  between the
duration of service and job satisfaction.

DISCUSSION

Pharmacists are expensively trained
health professionals. However, their
main function in hospitals at the present
moment is drug store management, a
function which could be delegated to
low-cost health warkers like compoun-
ders ® Compounders, as a matter of
fact, are assigned this function in all
haspitals in Myanmar where there are
no pharmacists. The study revealed that
most of the hcspital managers and
medical care praviders were not aware
of the role of hospital pharmacists.

The basis tor the institutional phar-
macist's contribution to heaith care is
a thorough knowledge of drugs and
their action. To bring this expertise to
bear in the most caost-effective
manner, the institutional pharmacist
must interact and cooperate closely
with all other health prnfessionals
practicing in the institution and he
must assist  the patient and the
patient's family to cope with the
problems of illness (3). This kind of
function is totally lacking for Myanmar
pharmacists.

To ensure that those who are trained
to provide health care services are used
to the best effect in the health
system, proper health  manpower
management is important. Otherwise,
expensively trained health personnel
would be wasted. A manpower
management system provides mecha-
nisms for the employment, retention,
support and development of health
personnel {4). Job description, career
structures, promotion procedure,
supervision and continuing education are
some of the key elements of health
manpower management  (5). For
Myenmar pharmacists, there {s no
operational job description and career
structures are lacking.

It is now time to consider how to
promote clinical pharmacy as a hospital
discipline to, Inter alia, ensure rational
use of drugs and reducing costs; and
how to define the role of hospital
pharmacists so that they could play an
active part in patient care by making
their expertise available to other
disciplines and departments (6). Some
of the functions of a hospital pharma-
cist can be delegated to a compounder
or a new category of health worker in
between a pharmacist and a com-~
pounder.

{(*) The minimum education level of a compounder was 8th grade, the duratinn of trainiag received

was 12 months and the pay scale was K.625/- 25/- 725/-.

The educational qualification for

selection was unchan_ded to 10th grade in 1987 though other things remained unchanged.
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Clinical significance of fibrinogen/fibrin degradation

products (FDP) in falciparum malaria
*Tin-Shwe, *Pe-Than-Wyint, **Than-Than & *Kyin-Htwe

*Clinical Research Unit (Cerebral & Complicated Malaria),
Department of Medical Research

**Pathology Department, Institute of Medicine, Mandalay

The relationship between the levels of FDP in the aserum, parasite
count and the severity of the clinical manifestations were atudied
in 89 patients with falciparum malaris. Serum FDP levels were
found to be related to the level of asexual parasite count as well 28
to the severity of the clinical manifestations of falciparum

malaria.

It is thus suggested that the measurement of serum FDP

can be used to identify high risk group of [falciparum malaria

casen,

INTRODUCTION

Disseminated intravascular coagulation
(DIC) had been reported by many
authors to explain various disorders of
haemaostasis in severe falciparum malaria,
It was considered to be important in the
pathogenesis of some clinical manifesta-
tions, especially cerebral malaria and
acute pulmonary oedema (l1-6).  This
was disputed by some Investigators (7-9),
But it Is irrefutable that disorders of
haemostasis in faiclparum malaria exist,
namely Thrombocytopenia and increased
fibrinogen/fibrin  degradation  products
(FDP), The present study was under-
taken not to argue whether there is DIC
or not, but to assess the relationship
between serum FDP levels and the
severity of the disease in falciparum
malaria.

PATIENTS AND METHODS

Eighty-nine semi~immune patients (69
males and 20 females), aged (12 to 68)
years were studied in the Tharyawady
Civil Hospital, 80 miles north of Yangon,
They were admitted to the hospital.
Thick and thin blood films were taken
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and stalned with Giemsa stain. Parasite
count was expressed as percentage of
red blood cell infected with asexual
parasites.

Clinlcal status of the patlents were

racorded according to the following

categories,

Cat. [ Patients with no compiications

Cat. 1l Patients with complications
such as high fever, hyper-
parasitaemia (more than 5%

of RBCs Infected) severe
anaemla, high blood urea, or
jaundice,

Cat III  Patients with impaired level

of consciousness or coma,

Thirty-six specimens of blood collected
from blood donors were aiso included
in the study as controls.

FDP was determined by latex aggluti-
nation test kits (Wellcome Reagents
Ltd.) on first 30 sample of patients.
As the results were encouraging the
full study was done by staphylococcal
clumping test (Sigms Chemical Co.)
which is considered to be the maost
sensitive of all the established tech-
niques (10).



Other biochemical tests such as blood
platelet count and blood urea were also
done on all patients.

RESWL.TS

Out of 89 patients, 28 belonged to
category I, 43 belonged to category II
and |8 belonged to category Il

Among controls the mean FDP level was
1.12 ug/ml. Among malaria patients the
level of FDP ranges from 1.6 to 104.8
ug/ml. The mean FDP level was 11.6,
24,8 and 41.9 ug/ml respectively in
different categories of patients. The
correlation between the level of FDP and
clinical severity of the disease is highly
significant (See table 1 for details),

Table 1, Mean level of FDP in different
clinical status of malaria

Clinical No. of

Maan FDP level &
status patients S0 (microgram/ml)
studied
Control 36 1,12 (£ 0,87)

11.16 (% 6.53)
2h.02 (£29.45)
41,95 (46.58)

Category 1 28
Category II 43
Category III 18

The mean FDP level was also raised in
relation to the level of malaria parasites
in blood. The correlation between the
level of FDP and the level of parasites
in blood is also significant (See table 2
for detalls).

Blood platelet count was low in all the
patlents (range 6,500 - 113,500}, but
there was only one patient with retinal
haemorrhage. She was pregnant, brought
in unconscious and jaundiced.

The level of FDP though raised was not
persistently high in all patients with
ralsed blood urea, low PCV, jaundice or
with cerebral symptoms.

Table 2. Mean level of FDP in different level
of Parasitaemia

e 1 e o e L o e e S o O b

Level of

parasitaemia "°;.2:t Mean FOP level & SB
(% of RBCs patiants (microgram/ml)
ear studied
parasitized)
Control 36 1,12 ( 0.87)
0.1% 13 8.37 (£ 3.07)
0.1% - 2% 27 14,37 (£ 13.26)
2% - 4% 1% 21,03 (& 27.03)
4% -10% 1% 50.51 (£ 54.89)
>10% 11 317,96 ( 35.63)
r = 0,2917
DISCUSSION

It is a well known fact that there is
no direct correlation between the level
of malaria parasites in the blood and
the clinical status of the patients, In
our experience at Tharyawady in 1985,
11.6% of patients with complications
(Category II) and 10% of patients with
cerebral symptoms (Category I had
low level of parasites in blood {less
than 1% of RBCs parasitized)., Hence
it is certain that we can not put full
reliance on the level of parasitaemia
to use as a diagnostic criteria for
predicting the severity of the disease.
In this study there Is correlation
between the level of malaria parasites
and the level of FDP. FDP is also
strongly correlated to the clinical
status of the patients. Raised level of
FDP had also been reported in patients
with cerebral malaria (Jaroonvesama
(3), Reld & Nkrumah (2). Hence It is
proposed that FDOF may be wused in
defining patients with high risk. The
exact quantitation of FDP needs
expertise and is time consuming, but
simple semiquantitative tests such as
latex agglutination test may be helpful
in the field.

Although FDP is increased in the
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serum of severe falciparum malaria
patients, it was not high as those with
DIC (disseminated intravascular coagula-
tion) due ‘to ofher causes such as snake
bite. The malarla patients are also not
assoclated with gross signs and symptoms
of haemorrhage. In our experfence at
Tharyawady durlng 1985 malaria season
there were 216 patients with malaria
admitted to the hospital. Of those
there were only two patients with
retinal haemorrhage, two patients with
epistaxis, and one patient with gastro-
intestinal haemorrhage.

In our series the elevation of FDP is not
found In all patients with complicated
malaria, Moderate degree of elevation
of FDP level was been reported in
varfous other conditions such as cirrhosis
of liver, normal pregnancy and pregnancy
with complications ?Slgrna Bulletin 10).
Hence the elevation of FDP in malaria
patients may be the result of the
general disease process and not specifi-
cally to malaria infection.
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Short Report

Toilet paper and paper towel use after defaecation and

hand contamination

Aung-Myo-Han & Khin-Nwe-0o

Epidemiology and Bacteriology Research Divisions
Department of Medical Research

In our previous study (i), we have shown
that hands of mothers using water after
defaecation were more contaminated
than those using paper other than toilet
paper, However, we were ynable to
compare the degree of hand contamina-
tion between toilet paper and water

users. We, therefore, conducted a study -

to show the degree of hand contamina-
tion resulting from the use of water and
toilet paper after defaecation.

In January and February 1989 an unbling
cross-over trial was carried out on 10
female volunteers in their reproductive
years from one of the townships in
Yangon, Myanmar. The subjects were
asked to use 8 layers of "Scottie" 2 ply
print toilet tissue (Scott Paper Co,
USA), water (whichever water they use
normally) and 4 times folded | layer of
"Taiper" paper towels (A Japanese Paper
Co) in that order with 3-7 days break
in between. The details of hand swab
sample collection and hand deconta-
mination were as described elsewhere

(1.

The median faecal coliform (FC)
isolation from hands after defaecation
when using toilet paper, wa&er and
paper towels were 0, 1.5 x 10° and O
colony forming units per ml {(cfu/ml)
respectively. Similarly, their-, ranges
were (0-4,6 x 107), (0-1.1 x 107) and O
respectively. Little or no hand conta-
mination occurred when toilet paper or
paper toxlels were used. FC count of
4.6 x 107 cfu/ml during the toilet paper

use was contributed by a subject who
mistakenly used 2 layers instead of 8
layers as instructed. The differences
in FC isolation between the 3 cleaning
methods were statistically significant
(X _“=195.2, df=9, p<0.001} by Friedman
two way analysis of variance by ranks
{2). As before (1), proper hand
washing with soap significantly reduced
FC isolation (Table 1).

Table 1. Hand contamination according to
different methods of anal cleaning,
before/after defaecation and after
hand washing, Yangon, 1989

T T T = e o e L R e T

Cleaning After
method Before After. b hand
defaecation defaecation vashing
Toilet paper
(Scottie)
Median ¢ y ] 4 ¢
Range (0-2.4x10 ) (0-4.6x10")  (0-75)
Water
Medi an 0 1.5x107 0
Range (0-43)  (0-1.1x10")  (0-15)
Paper towel
(Taiper)
Median ] ] g
Rangs (0-43) 0 0

ol e A = oy e o e e e e e

3 cfu = coleny forming units )
b pifferences statistically significant (x,
= 195,23 p < 0.00%)

155



These data suggest that toilet paper as
well as paper towels are as effective as
paper other than toilet paper in preven-
ting faecal contamination of hands
during defaecation. However, it is of
particular interest to note that there is
a danger of sofling through soft tissues
if sufficient layers are not used. This
may ocur especially when the stools are
liquid or semi-liquid. For this reason
and aisa from the data, it seems that in
using soft toilet tissues sufflcient layers
should be used to effectively reduce
faeces-finger contact,

This study reported here has been
supported in part by the Japan Interna-
tional Cooperation Agency.

PUB/ TOKO OFFSET/ 27-5-93/ 500 #**»#
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