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EdinburghDhakaLink Catch-up Growth & Nutrition

An investigation of catch-up growth among malnourished children in
Dhaka, Bangladesh.

Abstract

The réle of zinc in improving catch-up growth in severely malnourished children will be examined with
particular reference to linear growth, and the associated changes in various biochemical
markers of growth and bone turnover, in a prospective, randomised, controlted trial.

195 children aged 6 to 24 months will be recruited from the Nutrition Rehabilitation Unit (NRU) of the
ICDDR,B over a period of 18 months. They will be randomised to receive either 10mg /
kg /day of zinc or a placebo suspension throughout their MRU admission and following
discharge to day 30 afier enrolment. Out patient follow-up will occur to day 90.

Measurements of weight, length, lower leg length, skin fold thickness and mid upper arm circurmference
will be made at intervals throughout the study. Lower leg length will be measured by
portable knemomecter. Nutrilional intake during admission will be recorded. Foods
offered will be randomly assayed for zinc content. Morbidity during follow-up will be
documented, and feeding following discharge will be assessed by questionnaire. Other
follow-up will be conducted as usual for children discharged from the NRU.

Blood and urine specimens will be collected on 3 occastons during each child's follow up and assayed for
insulin-like growth factor-1 (1GF1), IGF binding protein 3 (1GFBP3), procollagen type |
C terminal propeptide (P1CP), procollagen type 3 N terminal propeptide (P3NP), bane
alkaline phosphatase, pyridinoline (PYD), and deoxypyridinoline (DPD).

Principal outcome variables will be change and rate of change of weight-for-age Z-score, height-for-age

Z-score, weight-for-height Z-score, lower leg length for age, and of the biochemical
markers listed above.

Reviews

1) Chairman; Research Review COmMIHICE:  ..vovcvvviririrerieressserrrssrersssearessessnrsrssssrsssrersss
2) Chairman, Ethical Review COmmItICE; .ooveccvrmeemrammmicommssisnssssssissmsssesesssesseassses

3) Director, KCDDR B i resisressiesssnisssessesttsssursnarnassensssans



EdinburghDhakaLink Catch-up Growth & Nutrition

An investigation of the role of zinc in catch-up growth among

malnourished children in Dhaka, Bangladesh.

r

Project Proposal

Aims

The study is designed to answer the following questions:

i} Does zinc supplementation improve catch-up growth during refeeding of severely
malnourished chitdren?

i) How do biochemical markers of growth and bone tumover relate to catch-up growth?

iii) How do these markers relate to the intake of zinc during catch-up growth?

Background

Severely malnourished children requiring treatment in a nutritionat rehabilitation unit are at the extreme

end of & spectrum of malnutrition found in many developing countries. Their survival
depends on their ability to exhibit adequate catch-up growth, and this in turn is dependent
on nutrition. The importance of other factors varies between each of these children, but
for them all the primary requircment is the correct mixture of nutrients in adequate
quantity.

In refeeding severely malnourished children, the relative importance of different dietary components has

been debated for some time. There is accumulating evidence that various micronutrients
are essential for maximal rates of catch-up to be attained. A deficiency of any one of
these micronutrients may inhibit a rate-limiting step in the growth process, thus impairing
the apparent growth response to macronutrients!.

Although some work showed ne effect of zinc in improving catch-up prowth in malnourished children?,

many other studies show it has a beneficial réle® * 5, The cffect of zinc supplementation
on linear growth is less clear. The inability 10 demonstrate a positive effect on linear
growth in studies concerning nutritional rehabilitation of severely malnourished children
may in some cascs be due to the short time-span over which growth was assessed,
rendering measured increments in length too inaccurate, When children in a rural
Bangladesh community were supplemented for a year, zinc was shown to have a
demonstrable cffect on linear growth over that time period?®. Knemometry enables
meaningful assessment of growth in lower log length over short time periods, and
therefore may help 1o determine whether zine has an effect on linear growth during
refeeding from severe malnutrition. .

Although widespread in tissuc and metallo-enzymes, zinc js an element without significant body stores,

and a dietary deficiency will therefore rapidly lead to growth failure, Zinc supplements
may improve appetite’, hasten mucosal repair after diarrhoea®, enhance the deposition of
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new lean tissue?, and have a direct effect at the growth hormone and insulin-like growth
factor 1 (IGF 1) receptors of malnourished ckildren'®. In the absence of an accurate
measure of body zinc status, such children in Dhaka are thought to be zinc deficient
because of the poor content of bio-available zinc in their diet!! and the response many
show to zinc supplementation® '2.  Supplementing zinc intake during refeeding may
therefore help to improve linear growth, \

The mechanism and controi of catch-up growth following malnutrition are not well described. A better
: understanding might enable a more focused approdch to treatment. Pyridinoline and
deoxypyridinoline are amino-acid cross-links of collagen that are excreted in urine when
bone matrix is resorbed, and are therefore potential markers of bone turnover. They can
be measured by reverse-phase high-pressure liquid chromatography!? 1. They have been
studied in the urine of severely malnourished children during nutritional rehabilitation, and
their rate of excretion shawn to be depressed during malnutrition and increased following
catch-up!®.  The effect of zinc supplementation on these markers has not been studied,

In addition, other markers of bone and soft-tissue growth can now be measured in plasma. Bone
alkaline phosphatase is a marker of osteoblastic activity during bone growth. Procollagen
type 1 C terminal propeptide (PICP) and procollagen type 3 N terminal propeptide
(P3NP) are markers of, respectively, bone and soft tissue collagen formation's. They can
be measured in plasma by radioimmunoassay'” '®. Their relationship to growth of short
normal children has been studied'®, but not to catch-up growth following malnutrition,
nor to their response to zinc supplementation.

The concentration of insulin-like growth factor 1 (IGF1) in blood has been shown to be depressed in
severcly malnourished children and to rise following rehabilitation?®. IGF bifiding protein
3 (IGFBP3) has been shown to be reduced in rats after prolonged fasting, and to increase
after refeeding?!. 1t has alvo been-shown to be reduced in undernourished children with
shigeflosis, and to increase following refeeding??.  These markers can be measured by
radioimmunoasssay. ~ Their relationship to length increments during refeeding of
malnourished children has not been studied. Some work has suggested that zinc may have
an independent influence on these markers, possibly through its r8le at the receptor
levell0.

An outline of known and possible associations between growth, growth markers and nutrition is shown
befow:

Diarthoza/other infection + poor natrition + other factors

Malnutrition
Treatment
Nulrition Zinc
. 7.7 T
- ! ~
- 3 ~
& / Y
IGF1 & IGFBP3/ \
increased [/ /1
.'-? £
[ s
4 S
——— Tissue receplors v

Bonc growth plate receptors ﬁ

Increascd bone tumover

Increascd PCIP, /

P3INF, PYD. DPD

Weight gain Height gain
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We will undertake a randomised, prospective, controfied study following the anthropometric,
knemometric, and dielary progress of severely malnourished children aged 6 to 24 months
afler admission to hospital. We will investigate the impact of an intervention involving
zinc supplementation. We will also relate changes in biochemical markers of growth,
bone and sofl tissue turn-over to weight and length, total dietary intake and zinc intake.

Methods

Admission criteria

Children admitted to the Nutrition Rehabilitation Unit (NRU) of the International Centre for Diarrhoeal
Disease Research, Bangladesh (ICDDR B) will be observed for 48 hours to exclude
infection and then enrolled into the study according to the following eriteria:

i) Weight for age less than 45% of the standard (current criterion for admission to the NRU)
i} Age 6 10 24 months

it} Informed consent obtained from parent(s).

Interventions

The zinc supplementation group will receive a daily supplement of 10 mg/kg elemental zinc as zinc
acetate, mixed in a multi-vitamin syrup, starting on enrolment and continuing whilst in
hospital and on discharge for a total of 1 month.

The placebo group will receive a placebo suspension of multi-vitamin syrup alone, identical in
appearance and taste to the zinc supplement, and administered in the same way.

Randomisation

After enrolment into the study, children will undergo a stratified randomisation procedure.  Stratification
will be by age and type of malnutrition. Age strata of 6 - 9 months, 10 - 12 months, 13 -
18 months, and 19 - 24 months will be used. Two further strata will divide children into
marasmus and marasmic kwashiorkor. Thus a total of eight strata will be generated.

Each stratum will have a randomly generated, serially humbered list detailing whether the next child in
that stratum should receive a bottle of suspension containing zinc or placebo. The list will
be generated and kept by an independent worker, who will subsequently make up all

" bottles at intervals throughout the study determined by the shelf life of the suspensions,
and label them with the appropriate number. Study workers and subjects will remain blind
1o the contents of each bottle. -

Follow up

Following entry to the study, background information will be collected by questionnaire, including
family and sociocconomic details.  Socioeconomic status will be assessed by direct
measures, such as the occupation and salary of the parents, and indirect measures, such as
house construction materials, water source, iatrine availability, etc. These measures will
be detailed individually, and also a 'socioeconomic score’ will be constructed to reflect the
overall status of the family using all the individua! data. Details of the admission and
illness preceding enrolment will be documented: including nature of fllness (diarrhoea,
preumonia, etc), number of days with iliness, type of diarthoea (bloody or non-bloody),
nature and duration of any treatment received prior to enrolment. Supplementation will
commence sccording to randomisation.
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Children will remain on the NRU for 15 days, and will then be seen as out-patients on days 21, 30, 45,

Sampling

Measuring

Nuirition

Morbidity

60, 75 and 90. The day 21 visit will be to reinforce the need 10 continue the supplement
and to discuss any difficulties. All out-patient visits will involve measurements and
questionnaires.  Other activities at these follow-up visits will be identical 1o normal
ICDDR procedure. Failure 1o attend an out-paticnt appointinent within 3 days of the
expected day will prompt a home visit to ensure follow-up is as complete as possible,
Travel costs to and from the hospital will be reimbursed.

Blood and urine specimens will be collected on days 0, 15 and 30, and assayed for full
blood count, IGF1, IGFBP3, PCIP, P3NP, PYD, DPD and %one alkaline phosphatase.
Urine will be coflected as a single specimen using an adhesive bag. Al samples will be
collected between 0800 and 1300 on each occasion, during which time minimal diurnal
variation of the markers has been demonstrated (personal communication, B Golden).
Separation and storage of specimens will occur at the ICDDR immediately afier
collection.  Specimens will be stored frozen at -20°C, and transported frozen to
Edinburgh for analysis.

In order to assess the pattern of catch-up, which is unlikely to be linear, and unlikely to be
the same for weight and length, frequent measurements will be taken, Knemometry will
be carried out daily untit discharge (allowing accurate analysts of the day-to~day variations
to minimise errors due to interpretation of infrequent measurements), and then on days
21, 30, 45, 60, 75 and 90. L.ength will be measured on enrolment, and on days 15, 21, 30,
45, 60, 75 and 50. Weight wil! bs measnred daily until discharge, and then on days 21,
30, 45, 60, 75 and 90. Skin fold thicknesses and mid upper arm circumference will be
measured on enrolment and days 15, 21, 30, 45, 60, 75 and 90, All measurements will be
carried out by designated, trained siaff members working solely on this research project.
One of three staff members will perform knemometry, and the study will commence only
once all three have attained a level of expertise necessary to produce accurate and
reproducible measurements.

Food intake during the NRU in-patient stage will be assessed using standard measures of
each food offered. Frequency of breast feeds will be noted throughout the admission,
During every alternate 24 hour period for each child, full assessment of breast milk intake
by test weighing pre- and post-feed will be undertaken. Questionnaire information will be
collected at each out-patient visit to determine the nature of foods being offered to the
child at home.

Randomn sampling of foods offered during the NRU admission will oceur and assay of zinc
content performed by atomic absorption spectrophotometry at ICDDR. A day will be
sclected at random from every other month of the study. On that day, one child on the
NRU in the study will be selected at random. At each meal time during that day, a sample
of each food oftered to that child will be collected and subjected to analysis for zinc
content. Zinc breast mifk concentrations in Bangladesh have been detailed previously!!
and found to be similar to other countries around the world. This will therefore not be
assessed again.

Evidence of intercurrent illnesses during admission will be detailed, Questionnaire
information will be collecied at each out-patient visit to determine occurrence of illness
whilst at home. Mothers will be provided with a home-based chart suitable for use by
illiterates to record episodes of diarrhoea and respiratory infections as they occur.
Supplementation will continue to day 30 and all other follow-up will continue unchanged
in case of intercurrent ilinesses during the follow-up period.
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Medical provision

Children under study will be referred for appropriate treatment of intercurrent jllnesses, Mothers will be
encouraged to present their children for immunisations if necessary.

Quality control

Measures will be taken to ensure, as far as practically possible, the accuracy of all measurements and the
compliance of the study subjects. These are outlined below.

i) Freezer temperatures will be checked and recorded every moming and evening. Weighing
scales, rollermeters, skin fold callipers, and knemometers will all be calibrated on a
fortnightly basis, depending on the manufacturer's recommendations.

i} The technique of Fellow Health Assistants and Project Supervisors in undertaking the
measurements will be standsrdised initially and at 4 month intervals. Regular random
checks for inter- and intra-observer error will be undertaken.

iti) Daily checks will ensure completeness of data during NRU admissions. Fellow Health
Assistants will check the out patient data forms for completeness prior to the subject's
departure, and these will be checked again at the end of the day by a project supervisor.

iv) Project supervisors will be available at ali times for-problems 1o be discussed, with
additional weekly and two monthly meetings to discuss progress, feed back quality
controt results, and discuss methods for optimising performance.

v) Data will be double entered onto a computer by the project supervisors.

v) Unannounced duplicate specimens will be introduced into the laboratory system in
addition to the siandard iaboratory quality controls.

Qutcome measurcs

i) Change and rate of change of - lower leg length,
- height for age Z-score,
- weight for age Z-score,
- weight for height Z-score,
- skin foid thickness, and
- mid upper arm circumference.

i} Change and rate of change of - IGF1,
- IGFBP3,
-PC1P,
- P3NP,
-PYD,
- DPD, and
- bone atkaline phosphatase
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Statistics

Statistical advice has been taken from the Department of Medical Statistics, University of Edinburgh.
Statistical analysis of the results will be performed in Edinburgh.

To assess whether zinc supplementation improves catch-up growth during refeeding of severely
malnourished children, the mean changes in weight for age Z-score, height for age Z-
score, weight for height Z-score and lower leg length for age over the full follow-up
period will be caleulated and compared in the two groups. Mean rate of change of these
parameters in each group will be caicutated for each week of in-patient stay and each
interval of out-paticnt follow up and compared between groups. The cffect of illness
during the follow-up period will be assessed using change and rate of change data in
children with and without iliness during the follow-up period in each group. The possible
rétle of other factors such as socio-economic status, feeding pattern at home, nature of
iltness before enrolment, etc will be assessed. Food intake during the in-patient stay will
be compared with growth rates at the individual child level using correlation and multiple

regression.

To assess how biochemical markers of growth and bone turnover relate to catch-up growth, values of
each marker at each sampling time will be compared at the individua! child level with
growth rates as measured by the indices outlined above, using correlation and multiple
regression.  The patiern of change of markers during the catch up period will be
examined.

To assess how the markers relate to the intake of zinc, the mean values of the markers at each sampling
time in each group will be compared between groups. The intake of zinc from the
refeeding diet will be cstimated from intake data and food analysis data, and the similarity
between groups compared. The estimated total intake of zinc during the NRU admission
will be compared with the values of the markers at day 0 and day 15 at the individual child
level using correlation and multiple regression. This comparison will also he performed
controlling for mean protein and calorie intake for each group.

For the comparison of outcome in the two randomised groups, the choice between t-test or Wilcoxon
test will depend on the distribution of the mean outcomes.

Associations between different outcomes and between outcomes and demographic factors will be
assessed within each treatment group separately at the individual child level using
correlation and multiple regression.

Groups will be compared to ensure similarity in sex and age distribution, socioeconomic status, feeding
practices, and detail of illness preceding admission to the NRU.

Sample size

With 90% power at the 5% level, the following approximate sample sizes would be required (formula n
= 10.5 (SD,2+ SD,?) / D? where SD, and SD, are the standard deviations in control and
intervention groups, and D is the difference in the outcome measure between the two

groups.)

i Bisgaard ef a/2* showed the SID of normal fower leg length in this age group to be 153 pm
/ day, and the daily leg length growth using weekly measurements to be 92 pm / day.
Using these figures in the above formula, to show a difference between the groups of 92 ¢t
m / day increase in lower leg length, n = 29. The accuracy of measurements with the
portable knemometer is approximately 50 pm / day. )

ii) Kabir ef a?* showed a diflerence in change of height for age Z-score of 0.09 between
groups fed aormal protein or high protein diet in malnutrition refeeding. Standard
deviations of the two groups were 0.04 and 0.12. Using these figures, in order to show a
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difference of 0.09 in change of height for age Z-score between the two intervention
groups, n =21. - <

jii) Kabir et al?* showed a difference in change of weight for age Z-score over 21 days of
0.23 between groups fed normal protein or high protein diet in malnutrition refeeding.
Standard deviations of the two groups were 0.27 and 0.38. Using these figures, in order
to show a difference of 0.23 in change of weight for age Z-score between groups, n = 43.

iv) Kabir e/ al* showed a difference in change of weight for height Z-score over 21 days of
0.25 between groups fed normal protein or high protein diet in malnutrition refeeding.
Standard deviations of the two groups were 0.4 and 0.46. Using these figures, in order to
show a difference in weight for height Z-score of 0.25 between groups, n = 62.

v) Skin fold thickness and mid upper arm circumference - data for calculation of sample size
not availabie. _
vi) Kabir ef a2 showed 4 difference of 23.4 nmol / 1 in change of IGF 1 following refeeding

malnourished chiidren with normal protein vs high protein diet. Standard deviations in the
two groups were 162 nmol / | and 9.2 nmol / |, Using these figures, in order to show a
differentce of 23.4 nmol /| in change of IGF1 between groups, n=17.

vii) IGF BP3 - no data available for sample size calculations.

wiii) Trivedi ef al'® showed a difference in P1CP levels of 130 pg / | between children with
average height velocity of 2.18 ¢ / y and 6.02 cm / y. Standard deviations in the two
groups were approximately 250 pg /1. Using these data, in order to show a difference of

. 130 pg / 1in change of P1CP between groups, n =39,

ix) Trivedi ef al'* showed s difference in PINP level of 2.1 pg / | between children with
‘average height velocity of 2.18 ¢m / y and 6.02 cm / y. Standard deviations in the two
groups were approximately 4.125 pg / 1. Using these data, in order to show a difference
of 2.1 pg /1 in change of P3IMP between groups, n = 41,

x) Branca ef al'® showed a difference in PYD of 21 nmol / h / m? between malnourished and
recovered children, Standard deviations of the two groups were 4.6 nmol / h / m? and
10.8 nmol / h/ m2. Using these data, in order to show a difference of 5 nmol / h/ m? in
change of PYD between groups, n = 58.

xi) Branca ef al'3 showed a difference of 4.2 nmol / h / m? in DPD between malnourished and
recovered children. Standard deviations of the two groups were 1.3 nmol / h/ m? and 3.0
nmol / h / m2. Using these figures, in order to show a difference of 2.5 nmol / h / m%in
change of DPD, n = 18.

Taking the Jargest of these sample size calculations, the total sample size would need to be 124.

In-patient statistics of the ICDDR NRU suggest a recruitment rate to the study of approximately 2.5
patients per,week, giving a total sample size of 195 subjects if recruitment continues for
18 months.  Allowing for 20% drop out, complete data should be aveilable on 156
subjects. This allows a 20% correction for confounding factors. Stratified randomisation
should ensure that other confounding variables are equally represented in both
intervention and control groups, although collection of data on socioeconomic status and
morbidity during follow-np will enable these variables to be controlled for in a multiple
regression analysis if necessary.

Ethical considerations

The project has been approved by the Paediatrics and Reproductive Medicine Research Ethics Sub-
Cornumittee of Lothian Heslth, Edinburgh.  Approval will also be sought from the
Research Review Commitiee and Ethical Review Committee of the ICDDR_ B.

Enrolment will occur only after the child’s parent(s) have agreed with and signed a consent form. The
parent(s) may withdraw their child from the study at any time following enrolment.

The study will involve 5 ml of venous bicod being taken from each child on three occasions. These
blood tests are essential to identify the response of the children to the intervention. In




order 1o elicit the pattern of response of growth and bone turnover markers, specimens
are required at the start of catch-up, afler some weight gain, and when catch-up is well
established; three specimens are therefore required. Previous studies examining changes
in IGF1, IGFBP3, PYD and DPD have used two samples only, one immediately related to
an infection and the other a variable time later when catch-up was assumed to be
continuing. Some of these markers are known to be depressed during an acute illness
independent of the individual's growth rate. By taking three specimens, such an effect will
be identifiable, the pattern of change of these markers during catch-up will be described,
and the timing of at least one sample during active catch-up wilk be certain.

A recognised zinc preparation will be used (currently under negotiation). Zinc has been used in this
dosage widely among the population being studied and others like it elsewhere without ill
effect. Rarely, pastrointestinal disurbance may occur, and this will prompt withdrawal of
the patient from the study.

Usual NRU treatment and follow-up procédurcs will continue as normal for the study children.

Personnel

A Bangladeshi project supervisor (Dr M Aminul Islam) will be joined by one full-time (Dr Simon C
Ling) and one part-time (Mrs Julianne P Ling) project supervisor from the UK. Dr M
Aminul Islam will assist in designing and writing the project protocol, undertaking
knemometry and skin fold thickness measurements, and in writing the final reports and
publications. Dr Simon C Ling will design and write the project protocol, undertake
knemometry and skin fold thickness measurements, supervise the daily activities of the
project staff, enter data onto a microcomputer, and write the final report and publications.
Mrs Julianne P Ling will undertake knemometry and skin fold thickness measurements,
assist in supervision of the daily activitics of the project staff, and enter data onto a
microcomputer. Dr Dilip Mahalanabis and Dr William AM Cutting will advise during
project design, results analysis, interpretation and writing -up. Other staff detailed befow
will be recruited according to previous practice at the ICDDR,

Three 'Fellow Health Assistants' (graduates in Home Economics) will be employed to underiake
measurements, document nutritional intakes, provide information to mothers, and perform
home visits where necessary.

Four 'Health Workers' {minima! formal education, but training provided for the project) will endeavour
to build -a close rapport with the mothers, increasing their confidence in the project and
maximising compliance. They will accompany a Fellow Health Assistant on home visits.
They will observe mothers and children throughout their breast milk intake assessment
periods.

One 'Trainee Physician' will also be employed to nssist in the management of the study cases on the
NRU and during out-patient follow-up.
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Study number |_ | | |

FdinburghDhakalink Catch-up growth and nutrition Background data questionnaire
Name Date of Birth |
Sex M/F Date of NRU admission Y VA
Number | Today's date S I I

From general ward notes

1. Date of admission to the general ward . NN
2. What type of diarrhoea did the child have on the general ward? i

(1) acute watery diarrhoca (2) acute invasive diearrhoca (3) persistent diarvhoea

(4) none (5) 0ther (SPCCil). oo

3. Did the child have pneumonia on the general ward? (1) yes (2) no [
(diagniosis proven by positive X ray)

4, What was the duration of diarthoea prior to admission to generai ward? ays; P

5. Was there clinical evidence of septicaemia? (1) ves (2} o i
(diagnosis by unexplained lethargy, fever, 1 /- positive blood culture) '

6. What was the child's weight on admission to the general ward? fig) e I

7. Which of the treatments below did the child receive on the gcnéral ward?

Ampicil!in (}yes (2} no
Gentamicin (1) yes (2} no
Cephalosporin (1) ves (2) no
" Erythromycin (1) yes (2) no
Ciprofloxacin (1} yes (2) no
Other antibiotic 1) ies (2) no (EPECH oo
Iron (D yes (2) no
Folic acid (1) ves ¢2) o
Zing (1) ves (2 no
Other treatment (1) 165 (2D 10 (SPOCI) oo

RENENEE

From mother or the general ward notes

Family background
8. How old is the child's mother? gears) 1]
9. How many year's education has she had? ' |1

16, Duoes she work outside the home? (7) yes (2) o I
11, How many brothers (alive) does the child have? ]
12 How many sisters (alive) does the child have? . !
13, Does the child's father support the f:«tmil'y? {Dyes (2 no ] ]
T4, What is his occupation? (.v}:rc-;ﬁ») .........................................................................

Sacio-economic background

i5.  What is the family's income in | month? (Tuka) I
6. How many rooms does the child's house have? L |

17. How many people live in the child's house?

18. What is the house's roof made from? : [
(1} bamboo (1) thatched (3) corrugated tin (1) pacea -



Study number | | | |

EdinburghDhakal.ink Catch-up growth and nutrition Background data questionnaire page 2

19, What is the house’s floor made from? ' ' L
(1) earthen (2) pucca

20.  Does the house have electricity? (/) ves (2} no . ) ‘ I

21.  What cooking fuel is used in the house? |
(1} cow dung (2) firewood (3) keresene (4) gy

22, How much house rent does the family pay in | month? (ke |_!

23. Where does the family's drinking water come from? ]
(1} surfuce water (2) pond (3} river {(4) earthen well (5) ringwell (6) tubewell ( 7) standpipe ~

24.  Where does the family's washing water come from? L
(1) surface water (2} pond (3) river (4) carthen well {5) ringwelt (6) mbewell (7) standpipe

25 What toilet facilities does the family have? P
(1) none (2) open pit latrine (3) weter seal latrine

26.  Isthelatrine shared? (1) ves (2) no |

27. Where does the family dispose of its garbage? ' [ ]

{1} no fixed place (2) ditch (3) cmrfrynrd (4} dusthin
(5} other {specifiy) .. e

Child’s feeding pattcrn

28.
29.
30.

3l

Is the child still breast fed? (1) yes (2)no . |
I no, how old was the child when breast feeding stopped? (vears amd months) il m

Was the child receiving milk other than breast milk before admission to the general ward? P
(I} yes (2) ne o

Did the child receive foods other than milk before admission Lo the general ward?
(SPECHY fOOUS) ..o e




Study number |__ | | |}

EdinburghDhakalink Catch-up growth and nutrifion

Follow-up data questionnaire

Name Date of Birth BEEEIEN
Sex M/F Date of NRU admission RN
Study number I Today's date A
History of iliness
(Use the record sheet kept by the child's mother to help when filling in this section)
1. Since we lagt saw the child, has he / she been #17 (/) ves (2 no I
2, If yes, wha illness has the child had? 1
(1) watery diarrhoca (2) bloody diarrhoea (3) congh with fast breathing
(4} OTher HIREsS (SPECII).......c...coiiiiei oot
3. On which day did the illness Start? (@ive dare). .o oo
4, On which day did the itiness stop (give date or state if still present.......ooovevevo,
Feeding history
Over the last week, on how many days has the child received each of the foods below?
5. Breast milk I
6. Other milk |
7. Khichuri ) [
8. Halwa P
9. Green leafy vegetables, pumpkin or papaya |
10.  Meat, fish, egps, or liver I
11.  Puises I_d
2. Rice L]
Measurements

i3, Woeight el

4. Length feny

15, Lower leg length gum)
16.  Triceps SFT (mm)

17. Subscapular SFT (im)
18, MUAC (em)

19, Presence of oedema (1) ves (20 mo
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EdinburghDhakaLink Catch-up Growth & Nutrition

An investigation of catch-up growth among malnourished children in
Dhaka, Bangladesh.

Consent form

Your child has been admitted to this unit because he/she is extremely thin, He/she needs to be carefully
fed for two weeks or more to make him/her better. We are doing a study to help to find
out what is best for a child to be fed at this important time, and how this might make
him/her grow.

In the study, we will give some children a multivitamin syrup containing zinc, and others a multivitamin
syrup without zinc. The children that get the zinc will be decided by chance. We will
then see you during the admission here, and afterwards in the clinic every 2 weeks for 3
months, to measure your child. Some people have shown that zinc may improve the way
a child grows, while others have not shown this. Zinc does not harm your child. By
comparing the growth of children who get zinc with those who do not, we hope to show
whether or not zinc helps.

We also want to look at how children grow after being sick. To do this we need to do three blood tests
over a | month period. These blood tests involve one prick with a needfe each, and a
small amount of blood being taken for some tests to be done in the laboratory. The blood
is taken from a vein, and each time we will take about 1 teaspoon-full (5ml). The tests
will give us important information about how the zinc might work. We can give you
more information about these tests if you want. '

The study involves no risk to your child. There will be some minor, temporary discomfort <’1ue to the
blood tests.

If you agree, we will include your child in the study. If you do not agree, then your child wilt still get all
the normal treatment on the unit. If you agree now, but later change your mind, then you
can remove your child from the study immediately without affecting his/her further
treatment in this unit,

If you are happy for your child 1o be included in the study, please give your consent by signing this form.

If you have any questions about the study please ask.

Parent's / guardian's signature / left thumb print ...
Investigator's signature e

Witness's signature S RTIURR
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