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21 November 2005

To : Mr, M. A, Wahed
Principal lnvestigator of research protocol it 2001-025
Lahoratory Sciences Division (LSD)

From: Prefessor AKM Nurul Anwar L\}\ g
Chairman rl\]'«'ﬁ)

Ethical Review Committee (ERC)

Sub : Approval for an addendum to research protocol # 2001-025

Fhank you for your memo dated November 15, 2005 and the proposal for an addendum to
your research protocol # 2001-025 titled “The efficacy of vitamin A-rich small fish in
wmproving vitamin A status in children in Bangladesh™ for consideration of the ERC. | have
the pleasure to inform you that the proposal for the addendum has been approved.

Thank you once again.

Copy: Director, LSD



International Centre for Diarrhoeal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh ;

Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ
Fax : 880-2-8823116, 8812530 8811568, 8826050, 9885657, 8811686, 8812529

Cable ; Cholera Dhaka

Memorandum

To : Professor A K M Nurul Anwar
Chairman
Ethical Review Committee (ERC)

From : Dr. Md. Yunus
Sr. Scientist & Head, MHRC
& Member, ERC

Date : 20" Novem ber, 2003

Subject: Expedited Review

Thank you for allowing me to review an addendum proposal entitled “ Availability of A2 from
Mola Fish in human serum after Mola Fish meal” to the Protocol # 2001-025 titled “The
efficacy of Vitamin A- rich small fish in improving vitamin A status in children in Bangladesh”
by Mr. M.A. Wahed.

Objective: To demonstrate the presence of A2 in the serum after eating Mola Fish.

I have reviewed the proposal. The PI has given a strong-justification to measure Vitamin —A2 in
serum after eating Molla Fish in thls addendum proposal. However, | have the following
comments:

I. In "Methods and materials™ the Pi has stated that the volunteers will be discouraged to
eat any other fish particularly small fish like Mola during the 6-weeks study period. They
will also be requested to refrain from taking any vitamin Pills which may contain
Vitamin A. However, the PI has not mentioned anything about intake of foods of animal
origin which contain preformed Vitamin A and is more efficiently absorbed.

2. The PI has enclosed the English version of consent form and mentioned in his memo to
ERC Chair that since the 5 study participants (including the PI) are the employers of
ICDDR,B the consent form is not required to be in Bangla but will be in English only.
There is no objection in principle to have consent form in English provided the study
participants can comprehend English well.

The Pl has not specified who are the potential 5 volunteers (except the PI) and their
~educational level. Without knowing the educational level it is difficult to have an idea
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about their comprehension of consent form in English. The Pl is required to provide
information in this regard.

There is no other ethical concern with regard to this addendum proposal. Subject to
clarifying the above two points, the proposal is recommended for approval.

Thank you again




International Centre for Diarrhoeal Disease Research, Bangladesh

CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR.B, GPO Box 128, Dhaka-1000, Bangladesh

Phone: 880-2-8811751-60, Telex : 642486 ICDD Bl

Fax : BR0-2-8822116, 8812530, 8811568, 8326050, 9885657, 8811686, 8812529
Cable : Cholera Dhaka

Memeorardum

15 November 2005

To :Dr. Md. Yunus
Member
Ethical Review Committee (ERC)

‘.\(k
QF‘ +*
From: Professor AKM Nurul Anwar G\@l}

Chairman, ERC

Sub : Request for undertaking an expedited review

Attached please find a proposal from Mr. M. A. Wahed, Principal Investigator (PI) of
research protocol # 2001-025 titled *“The efficacy of vitamin A-rich small fish in improving
vitamin A status in children in Bangladesh” for an addendum to his research protocol.
Since the Pl has time constraint and that there is minimal risk to the study participants, the
proposal has been accepted for expedited review. The proposal and the original research
protocol are attached.

It would be much appreciated if you could undertake review of the proposal and provide
your comments as early as possible to make decision on it

Thank you.

Copy: Members, ERC



November 15, 2005

The Chairman,
ERC, ICDDR,B

Through: Director and Head, Laboratory Sciences Division,

Subject: ERC approval for an addendum protocol “Availability of A2
from Mola Fish in hurnan serum after mola fish meal”

Enclosed please find herewith the above protocol which has been
approved by RRC. We would like the expedite approval from ERC as
well. We plan to start our activities with effect from December 1, 2005.
Since the study participants are from the Centres’ employees, we do hope
that you will agree with us that the consent form is not required to be in
Bangla. As such we attached the English version consent form only.

Thanking you.

Yours sincerely,

w,.a.uba/\_&

M A Wahed
P.I Protocol #2001-025

Encl: As stated




Availability of A2 From Mola Fish in Human Serum After Mola
Fish Meal.

Principal Investigator: M A Wahed

Background

Mola fish has a high content of vitamin A (>2500 RE/100gm edible portion). Out of
whole vitamin A in mola fish, about 20% is Al and 70-80% A2 (didehydroretinol).
A2 is a viscous alcohol that has less bioactivity (maximum 40% i.e. it competes with
RBP) as compared to Al. Function wise, both Al and A2 are almost same with the
exception of the role of Al on the retina. In our study (Protocol no. 2001-25), we fed
sufficient mola fish to children who are marginally vitamin a deficient and expected
an improvement of their vitamin A status (increase in serum retinol). The study is
completed .It looks like that improvement in vitamin A status measured as serum
retinol (A1) was not as expected.

Serum Retinel umol/L .
Mola Fish Gr Rui with added Vit A(+Control} Rui (-ve Control)

Pre  0.59+0.11 0.59+0.10 0.60+0.11
Post 0.60+0.18 0.84+0.20 0.65+0.25
NS <0.001 NS

Note: Preliminary data are being corrected for Acute Phase Protein.

However, none of the children in the mola fish group appeared to be clinically
vitamin A deficient neither during study period nor at the end. Then the question
comes to our mind that whether there was any absorption of A2 which is the major
proportion of vitamin A in mola fish and that could have been demonstrated in the
human blood. To our knowledge, there is no report documenting the presence of A2
from fish/food in the human blood although synthetic A2 could be measured after an
oral dose. Measurement of A2 in the serum was not part of our original protocol.
Normally A2 is also not found in the human blood.

Objective: To demonstrate the presence of A2 in the serum after eating mola fish.

Methods and materials:

Five adult volunteers (ICDDR,B employees) including the investigator will eat lunch
with mola fish for 6 days per week for 6 weeks. Volunteers will be discouraged to eat
any other fish, particularly small fish like mola during the 6 weeks’ period. It should
be noted that most of the big fishes do not have A2. Also they will be requested to
refrain from taking any vitamin pills which may contain vitamin A. We shall also
collect information about any illnesses and medication during the 6 weeks period.



Consent Form

Availability of Vitamin A2 from mola fish in the human blood after mola fish meal.

Mola fish is being promoted to help improving vitamin A status considering its high
content of vitamin A, but out of total vitamin A, 80% is A2 (didehydroretinol) and rest Al.
Other than action of Al on retina, functionally both from of vitamin A is similar. There is
neither any report documenting the availability of A2 in the human blood nor showing any
increase of Al after mola fish meal. In our recently conducted study in children in Mirpur
slum, serum retinol (Vitamin A1) was not increased as expected after mola fish meal. But
we do not know whether there was any A2 from mola fish being absorbed as could be
evidenced from A2 in serum, because we did not analyze A2 in blood.

Now, we propose a small study for which healthy volunteers will be offered a luncheon
containing 150 gm mola curry which correspond to about 2300 ug vitamin A2 + 380 ug
Al along with rice, dal and vegetable. The lunch will be provided 6 days a week for 6
weeks. We expect that all volunteers will participate at the lunch in the Centres’ canteen
regularly.

We shall collect 1 m! blood before and another ml after 6 weeks’ feeding. During blood
collection, there may be little discomfort. We shall ensure all kinds of aseptic measures to
prevent any complications.

We expect you to report to us for any sickness and medication during the study period.

We would also like you to refrain from taking any vitamin pill containing vitamin A

and fish particularly small fish like mola during the 6 weeks’ study peniod.

We invite you to participate in this study and if you agree, please sign below. Your
participation is voluntary and you may withdraw your consent at any stage of the study
without any prejudice to your job or status at the Centre, No compensation will be allowed

to you for such participation in the study.

Signature of Name and signature
Investigator of Volunteer

PI: M A Wahed (Phone 0189-297010 for any information and clarification)




At the beginning and after the end of feeding, I ml venous blood will be collected.
Serum will be separated and both Al and A2 will be measured by HPLC following
standard technique. The Nutritional Biochemistry Laboratory is equipped with the
instrumentations and similar assay has been conducted before in the laboratory.

Mola fish after being usually cooked was found to have 770ug of All-trans 3,4
Didehydroretinol (A2) per 50 gm curry. We shall offer 150 gm mola curry correspond
to 2300 ug A2 to each volunteer. Rice, Dal and Vegetable will be served will be ad
libitum. Any left over of mola fish curry will be recorded. Each volunteer will act as
his/her own control.

Informed consent (form enclosed) will be obtained.

Rationale: Since Al and A2 are similar at least function wise , if we can demonstrate
that substantial A2 is found in blood after mola fish meal, we can still advocate for
consumption of mola fish and other vitamin A rich small fish to improve vitamin A
irrespective of the fact that Al in blood after consumption of Mola fish is not
increased.

Budget: (USD)

Personnel 1 FRA GS 1III 820.00

Cook 300.00
Lab cost (Al and A2 analyses) ' 484.00
Food cost (Molafish+Rice+Misc) 400.00
Laboratory Supplies 150.00
Stationeries 150.00
Interdepartmental 200.00
Unforeseen 200.00

Total 2,704.00




International Centre for Diarrhoeal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR, B, GPO Box 128, Dhaka-1000, Bangladesh

Phone: 880-2-8811751-60. Tclex : 642486 ICDD BJ

Fax . 880-2-8823116. RR12530, 8811568, 8826050, 9885657, 8811686, 8812529
Cable : Cholera Dhaka

Memorandum

3 December 2001

-To :Mr. M. A Wahed
Laboratory Sciences Division

M "~
From: Professor Mahmudur Rahman .

Chainman, Ethical Review Committee (ERC)
Sub: Approval of protocol #2001-025

This 15 in reference to your memo of 3 December 2001 with the modified
copy of your protocol # 2001-025 entitled “The efficacy of Vitamin A rich
small fish in improving Vitamin A status in children in Bangladesh™. The
modified version of the protocol 1s hereby approved upon your satisfactory
addressing of the 1ssues raised by the ERC considered in its meeting held
on 28" November 2001

[ wish you all the success n running the above mentioned study.

Copy: Acting Head
Laboratory Sctences Division




International Centre for Diarrhoeal Disease Research, Ban

s gladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR, B, GPO Box 128, Dhaka-1000, Bangladesh
Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ

Fax - 880-2-8823116, 8812530, 8811568, 8826050, 9885
Cable : Cholera Dhaka - JBE3657, 8811656, 8812529

Dec 03,2001

To : Chairman, ERC

From M A Wahed Qe .- A

Subject : Replies to quéries raised &lthe ERC mMProtocol#ZOOl—OZS

Thank you very much for your careful review and comments. Below are our replies:

1. Your advice to change the title is reasonable. However, please bear with us that if we
change the title now, it should have to go to both RRC and the donor for their
approval. Since the present title is implied, we would request your consideration to
keep the title as it is,

The basis of the proposed efficacy trial for 9 weeks was the study carried out by de

Pee ef al (1998a).

3. You are right that VAC program is on for children upto 59 months. Our proposed age
group is 3-7 years. We have observed out of a sample survey that the coverage is not
that much. In any case, we shall not include any children have had vitamin A’
supplementation during last 6 months. We have already mentioned it clearly ( Pls sce
the consent form for feeding trial #3) that under those conditions we shall take out the
children from the study and supplement them with Vitamin A.

4. At the end of the study all children will be supplemented with vitamin A. It is
mentioned in beth the text as well as in the consent form (Feeding Trial #4).

5. Yes, you are right. Our primary aim is the improvement in retinol status and
accordingly sample size was calculated. For the other variables, data analysis plan
has been described in page 21 of the protocol. Also handling of confounding facfors
are discussed in page 16. -

-

We made it descriptive so that most questions are clear to the consent giver.

Please find now the Bangla version of the consent form.

Tt was an inadvertent mistakes. The serial number 10 and 11 would be 8 and 9. A
corrected version is enclosed.

9. Thank you very much for pointing out the typo-error and few mistakes. The spelling
errors are now corrected. Fresh abstract summary and consent form are also enclosed.

o0~ o

We hope, the protocol may please be approved now.
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ABSTRACT SUMMARY FOR ETHICAL RESEARCH COMMETTE ( ERC)

Vitamin A deficiency (VAD) is a public health problem in many developing countries, including
Bangladesh. Within food based strategies there has been no focus on the role of small fish in combating
vitamin A and micronutrient deficiencies. Few commonly consumed small fish spices have been found to
have very high contents of preformed vitamin A. For example, mola (Amblypharyngodon mola) contains
2,400-3,000 RE/ 100-g raw edible fish. The overail aim of the study is to determine the change in vitamin
A status after supplementation of 45 g if vitamin A rich small fish, mola (500 RE) in a daily meal for 9
weeks, to marginally vitamin A deficient Bangladeshi children (3-7 y) in a Dhaka slum, and compare it
with the change in vitamin A status obtained after supplementation of 45 g of big fish, rui (Labeo rohita)
containing no/little vitamin A and 45 g of big fish, rui with added retinyl palmitate (500 RE). Children
(180) will be randomly allocated to either of three diet groups. Studies on the efficacy of commonly
consumed vitamin A rich small fish on the vitamin A status in children are therefore valuable as a first
step towards developing specific agricultural and food based programs. If this study is successful, there is
a large scope to increase the production of mola and other small indigenous vitamin A rich fish in
combating VAD. The finding of this study will be equally important for other developing countries with
habitual fish consumption. '

[.Requirments for the study group and rationale fir using this study group?

The subject population, children 3-7 y usually have marginal vitamin A deficiency and they are at great
risk for such deficiency which may lead to nightblindness or complete blindness if they are not identified
and effectively treated. Food based strategies are the best and sustainable. However, fish based food
intervention was never tried. We are proposing here to intervene with small fish content of vitamin A to
improve the vitamin A status. This age group of children can eat such small.

2. Describe and assess any potential risk?

There are no more than minimal risk involved in conducting the study.

Four ml blood sample will be collected and stool sample will be collected from study subjects at
screening. A second blood sample (4 ml) will be collected at endpoint in subjects enrolled in the feeding
trial. In a sub-sample, one fourth of the children enrolled in the feeding trial, two blood samples will be
taken with an interval of 5 h at baseline and at endpoint for the Relative Dose Response test.
Complications of blood drawing are generally minor but may have mild momentary discomfort.

Children enrolled in the negative control group (no/low vitamin A) will replace only one habitual meal per
day by a no/ low vitamin A rich meal, while all other metals will be consumed at home, as normally done.
The duration of the study is relatively short, 9 weeks, 6 days per week and no severely vitamin A deficient
children (serum retinol concentration <0.35 pumol/L) will be recruited. At the end of the study, the
children will receive an oral dose of vitamin A supplementation.

Subjects will not be hospitalized and no other invasive technique will be applied that may cause physical,
psychological, social or legal risks.

3. Procedures for protecting against or minimizing potential risks?
Disposable syringes and needles will be used for collecting blood for protecting or minimizing any risk.
Well experienced personnel will perform blood drawing. Disposable plates will be used daily for serving

the test meal

4. Method for safeguarding confidentiality or protecting anonymity?

All information collected will be kept strictly confidential. A unique number will be used for data
presentation instead of child’s name. Other than the investigators, no one will have access to any
information of the children. The parents may however, will know the laboratory results, medical

conditions and treatment if any.




5.

5 a) Describe how and where informed consent will be obtained?

Singed informed consent will be obtained from the parents or legal guardian of the subjects at household.
Contents of the consent from will be read in Bangla.

5 b) If information is to be withheld from a subject, justify this course of action?

There is hardly any information to be withheld. However, the subjects will be explained that they are
randomized to receive one of the three types of blended fish, mola, rui and rui with added vitamin A
dishes.

They will be informed that two of the fish dishes will contain vitamin A and one fish dish will contain
Low/ no vitamin A. However neither the subjects/ mothers nor the study staff will know which type of
fish dish they are going to receive during the feeding trial. This is done in order to eliminate bias.

5 ¢) Stating whether or not a compensation and / or treatment will be available?

There is no potential risk to the subject or privacy of the individual is involved.

Children who do not fulfill the health examination, show clinical sign of vitamin A deficiency, have
serum retinol concentrations < 0.35 pmol- L or show any clinical sign of sickness (high fever, ARL
measles, dysentery etc) during the feeding trial will be not be included in the study and referred to the
medical doctor for treatment. All children will be given anti-helminthes treatment before the study. The
families of the children will have access to the available services of the medical doctor at the ICDDR, B
local Mirpur office. At completion of the feeding trial, the children will be given a recommended oral
vitamin A dose and other supplementation and anti-helminthes agents as medically advisable. '

6. Interviews: Describe where and in what context the interview will take place. State approximate
length of time required for the interview.

a) ldentification of houschold and 3-7 yrs. Children to be included in the study — at household
levels: once (5 min.)
b) SES information at the household level — once (30 min.)
¢) Semi quantitative Dietary assessment of vitamin A rich food at household — once (20 min.)
d) Dietary intake assessment by 24 h. recall fortnightly — 6 times at household (15 min.)
¢) Morbidity — baseline at the household and then 5 times more during 9 weeks (10 min.)
f) Child clinical heaith examination 5 times at the sub- centre (20 min.). Based on needs, children
may be examined by the study physicians.
Mothers perception about mola fish will be assessed using both structured and open-ended questionnaire.
This may take 10 mints. In addition, focus group discussion with 10-15 mothers at 3-4 sessions at the
subcentre can be organized. .
Physicians, nurses and RESEARC/HEALTH assistants at the local centre will perform clinical health
examination, anthropometry measurement and blood collection at screening, baseline and endpoint
(lasting about 2 h each time).

7. Assess benefits to be gained by the individual subject, the society in general, and how the
benefits outweigh the risks

All potential children will get a free health examination by physician and diagnostic if necessary as well
as free deworming medication and vitamin A supplementation. Children will also be identified if they
have severe or marginal deficiency based on serum retinol.

All children ensolled in the feeding trail will be served by lunch containing rice, fish curry and vegetable
curry each day 6 days a week for 9 weeks. At the completion of the trial, children will be given vitamin A
supplementation as medically advised.

The families of the subjects will have access to the available services of the medical doctor at the
ICDDR,B local Mirpur office.




If the study is a success, it is valuable as a first step towards improving the production, availability,
accessibility and intake of vitamin A rich small fish in the community. Hence, the study may help to
improve vitamin A deficiency in people in the community as well as millions of other people who suffer
from vitamin A deficiency. _

8 State if the activity requires the use of records (hospital, medical birth, death or other), organs,
tissues, body fluids, the fetus or the arbortus?

The activity does not require use of records. However, blood for measurement of vitamin A, iron status,
protein and acute phase protein levels; and stool for presence and load of worms will be collected.




APPENDIX -9

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B)
Voluntary Consent Form for Feeding Trial

Before recruiting into the study, the study subjects must be informed about the objectives, procedures, and potential benefits
and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies,
and severity. All questions of the subjects must be answered to his/her satisfaction, indicating that the participation is purely
voluntary, For children, consents must be obtained from their parents or legal guardians. The subjects must indicate his/her
acceptance of participation by signing or thumb printing on this farm

Title of the project: The efficacy of vitamin A rich small fish in improving vitamin A status in
children in Bangladesh

Protocol No.: 2001-025

Investigators: M. A. Wahed?, Katja Kongsbak?, Sakuntala Thilsted?

Organisation: ! Head, Nutritional Biochemistry, Laboratory Sciences Division, ICDDR,B

2 Research Department of Human Nutrition, The Royal Veterinary and
Agricultural University, Copenhagen, Denmark (KVL)

You might remember our previous visit when we informed you on a research study that ICDDR,B is
conducting in your community in collaboration with The Royal Veterinary and Agricultural University,
Copenhagen, Denmark.

Just in case you have forgotten the details, we would like to remind you the purpose and procedures
of the study. Vitamin A deficiency is an important heaith problem in Bangladesh. It may lead to night
blindness and other eye changes, and even to complete blindness if the deficiency is not identified
and effectively treated. Moreover, vitamin A-deficient individuals cannot fight well against infectious
diseases.

The main purpose of our study is to examine ways to improve vitamin A status of children who have
marginal deficiency of vitamin A, With your approval, we enrolled your child in the screening phase of
the study, and found that she/he has marginal deficiency of vitamin A (serum retino! 0.35-0.70
umaol/L).

In this second “Feeding Phase” of the study, we want to examine if it would be possible to improve
vitamin status of children with marginal vitamin A deficiency by providing them with a curry in their
diet that contains a small, local fish, called “Mola”, which contains good amounts of vitamin A, Since
your child has marginal vitamin A deficiency, we would like to enroll her/him in this study. If you
allow us to enroll your child, the followings would be done:

1. We would ask you to bring your child to the sub-centre for lunch, 6 days in a week, for 9 weeks,
and also to bring her/him in the event she/he develops an illness. In the sub-centre we would
provide lunch to all children with a blended curry containing one of the followings: (i) Mola fish,
with high vitamin A content (ii) Ruhi fish with low or ne vitamin A, and (iii} Ruhi fish with added
vitamin A. We wouid divide all children into three groups and each group would receive one of
the above curries during the entire duration of the study by pure chance, and thus your child
would have equal chance to fall in any of these groups.

2. Before starting the feeding trial, we would select 1/4™ of the children in each of the 3 groups by a
process similar to lottery. We would determine their Relative Dose Response (RDR), which is
considered as a reliable indicator for individual’s vitamin A reserve in the liver. This would require
collection of 1.0 ml (1/5% of a teaspoonful) of fasting blood in the morning, and another 1.0 ml of
blood 5 hours following an oral dose of retinyl palmitate (vitamin A). During this 5-hour period,
the study children would stay at the research sub-centre where snacks and drinks, which do not
contain vitamin A, would be provided. Your child would have a 25% chance to fall in this group of
children. You would also be able to stay at the sub-centre with your child, and snacks and drinks
would be provided to you.




=

3. During the 9-week study period, a study staff would visit your house every fortnight and collect
information an foods that your child had taken during the previous 24 hours, and on illness that
she/he might have had in the previous fortnight. If your child develops any feature of vitamin A
deficiency such as night blindness or eye changes, or if she/he develops an illness that requires
routine supplementation of vitamin A such as conditions with measles, pneumonia and diarrhoea,
we would pull out your child from the study to safeguard her/his interest and provide her/him
with high potency vitamin A as recommended by WHO. Study staff will also enguire and assess
your perception about mola fish using open ended questionnaire as well as out of focus group
discussion while you are assembled at the subcentre for child’s feeding.

4. For the purpose of our study, your child will not be allowed to take any vitamin A or multivitamin
or mineral supplements during the study without informing and discussing with our physician. At
the end of 9-week trial, we would provide vitamin A to all study children.

5. At the end of the 9-week feeding trials, we would again measure her/his weight, height and mid
upper arm circumference. An experienced doctor will collect 4.0 ml (less than a teaspoonful) of
blood from a vein in her/his arm for measuring vitamin A, iron status and acute phase reactants.
Similar to before, we would select 174" of the children from each of the 3 feeding groups for
Relative Dose Response test. The procedures would be the same as described before, and it
would require collection of an additional mi of blood, 5 hours after an oral dose of vitamin A.
Your child would have a 25% chance to fall in this group of children.

6. Other than momentary pain from the needle prick, small chance of discolouration of the skin
surrounding the puncture site, and rare possibility of infection, collection of a maximum of 6.0 +
5.0 = 11.0 ml of blood by 4/5 different pricks over a 9 week period would cause no other harm.
We would use one-time-use, sterile syringes and needles, and also take cther precautions to
prevent such problems. Possible benefits from participating in the study include identification of
vitamin A deficiency and other medical problems, and their appropriate treatment as well as
possible improvement in their nutritional status.

7. All information obtained from you/your child will be kept confidential, and none other than the
investigators of this study would have an access to those information. We would be happy to
provide you information on medical problems, treatment, and results of the laboratory tests of
your child. Some laboratory analyses take more time than expected; however, we would try to
get the results as soon as possible.

8. Participation in this study is voluntary, and you are the enly person to take decision either for or
against participation of your child in the study. You would also be able to withdraw your consent
at any time during the study. There would be no penalty if you do not agree to our proposal of
enrolling your child in the study, and also if you withdraw your consent at a later time.

9. You would be able to ask questions to the doctor and the study staff about our study, health of
your child, and the results of the laboratory tests performed on your child. You would also be able
to communicate with the principal investigator, M. A. Wahed, at telephone number: 88 11 751

Thank you for your cooperation.

Parent/guardian’s name ' Parent/guardian’s signature/LTI Date

Investigator/representative’s name Investigator/representative’s signature Date:




Witness's name Withess’s signature Date:
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CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail  : ICDDR.B. GPO Box 128, Dhaka-1000. Banglacdesh

Phone ; 8811751-60, Telex @ 642486 1CDD B)

Fax  : RRO-2-RBZ2IHIA, 8826050, 8811568, RR1 168G, Cable : Cholera Dhaka

CENTRE

FOR HEALTH AND
POPULATION RESEARCH

Memorandum

2 December 2001

To : Mr. M. A Wahed

Laboratory Sciences Division MP”

Front Professor Mahnmudur Ralimam
Chairman, Ethical Review Committee (ERC)

Sub: Protecel # 2001-025

Thank you for your protocol # 2001-025 entitled “The efficacy of Vitamin A rich small fish in
improving Vitamin A status in children in Bangladesh”, which the ERC considered in its
mesting held on 28" November 2001. After review and discussion in the meeting, the
Commiltee made the following observations on the protocol:

a) The study will not use many small fishes; rather a specific kind (Mola fish) will be
used. Therefore, the title seems to be confusing. The appropriate title would have been
“The efficacy of feeding a small fish ............"

b) The basis of feeding for 9 weeks was not clear.

&) It is assumed that Vitamin A is given normally by the Govemment VAC programime
every six months to all children <six years, and also duning the NID, ARI and diarrhoea
episodes. Would the investigators deviate from the current Government policy?

d) It was considered thal the study should be done in a crossover design. That is those
children with no/low Vitamin A diet should get Vitarmn A capsules at the end of the
study. This should alao be clearly mentioned in the consent forms.

¢) The protocol has too many objectives and the sample size was calculated only on the
basis of serum retinal. The Committee oxpressed concern that with this sample siza, the
effect of other variables such as iron status, morbidity, anthropometry, behavioural
changes cannot be looked into.

f) The consent form could be made more simple and understandable for the common
. people. Further, In the Bangla consent form protocol title and PI's name have been
mentioned in English. In the consent form (point # 10), it has been mentioned that no
penalty will be imposed for withdrawal of from the study, which was considered to be
inappropriate. Indeed participation in the study is completely voluntary.

NovZ00ERC minutes Page — 1 2/12/2001




g) There are many spelling mistakes/typos. In the English consent form, (2™ part), points 8
and 9 were found to be missing,

You are, therefore, advised to address the above issues and to submit the modified
version of the prolocoel incorporating the above observations for consideration of the
Chair,

Thank you.

Copy: Acting Head
Laboratory Sciences Division

Nov2001ERC minutes 212/2001




To : Mr B R Saha

From :M A Wahed L/-”J/ :

Subject: Bangla version of questionnaire

Enclosed pls find the Bangla version of questionnaire. These are awaiting pre-test
and after that we shall get these finalized.
1 am enclosing these, in case there are points raised by any ERC members.

Thanking ylou.
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DESCRIPTION OF THE RESEARCH PROJECT
_ Hypothesis to be tested:

Congcisely list in order, in (he space provided the hypothesis to be tesied and the Specific Aims of the proposed study. Provide
_the scientific basis of the hypothesis, critically examining the obscrvations leading to the formulation of the hypothesis.

Hypothesis to be Tested '

An intake of 45g vitamin A rich small fish (mola, Amblypharyngodon mola) improves vitamin A status in

Bangladeshi preschool children with marginal vitamin A deficiency.

Research questions

1. How effective is vitamin A rich small fish in improving vitamin A status in Bangladeshi preschool children?

2. Is iron status in these children affected by intake of vitamin A rich small fish?

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will
be assessed by specific methods (IYPE WITHIN LIMITS).
Overall aim
To determine the change in vitamin A status after supplementation of 45 g of vitamin A nich small fish, mola (500 RE)
in a daily meal for 9 weeks, to marginally vitamin A deficient Bangladeshi preschool children (3-7 y), and compare it
with the change in vitamin A status obtained after supplementation of 45 g of big fish, rui (Labeo rohita) containing
no/little vitamin A and 45 g of big fish, rui with added retinyl palmitate (500 RE).

Specific objectives

» To assess the efficacy of vitamin rich small fish, mola in improving vitamin A status (based on serum retinol
concentrations, results from the Relative Dose Response (RDR) method, serum retinol binding protein and prealbumin
concentrations). This will be done by comparing the increase in vitaminA status after supplementation of mola fish
with the increase in vitaminA status after supplementation of non/low vitamin A rich big fish, rui and supplementation
of rui with added retinyl palmitate, in a daily meal for 9 weeks to marginally vitamin A deficient children (3-7 y) in a
Dhaka slum.

« To investigate the impact of intake of vitamin A rich small fish on iron status (based on haemoglobin, serum
ferritin and serum transferrin receptor) in children in comparison with that of non/low vitamin A rich big fish and
non/low vitamin A rich big fish with added retinyl palmitate.

+ To investigate whether the factors: a) nutrient intake during study (based on repeated 24 h recall interview),

b) initial vitamin A and iron status, ¢) changes in iron status, d) markers of infection (based on C-reactive protein
(CRP) and o-l anti-chymotrypsin (ACT)), ) morbidity during study (based on incidence of infection such as
diarrhoea, acute respiratory infections, fever, measles and night blindness), f) marker of protein energy malnutrition
(based on prealbumin), g) initial and/or change in nutritional status (based on height, weight, MUAC) affect the
change i vitamin A status after intake of vitamin A rich small fish in comparison with that of intake of non/low
vitamin A rich big fish and non/low vitamin A rich big fish with added retinyl palmitate. In addition, if an effect is
seen it will be investigated whether some subgroups benefit more than others from the intervention.

o To investigate qualitatively the mothers’ perceptions of the effect of the mola supplementation on the general well
being of the children as well as the acceptance of mola for habitual use among the children and their families.

« From the children screened for marginal vitamin A deficiency, assess and study the relationships between vitamin A
and iron status indicators and a) the degree of parasitic infestation (based on Ascaris lumbricoides, Trichuris
trichuria, hookworms, Entamoeba histolytica. Giardia intestinalis), b) markers of infection, ¢) marker of protein
energy malnutrition, d) morbidity, e) nutritional status as well as [) socio-economic data of the households in a Dhaka
slum. In addition to that assess and compare two methods of estimating groups at risk of vitamin A deficiency, dietary
vitamin A inadequacy (based on a semi-quantitative dietary assessment of vitamin A intake) and serum retinol
concentrations. '

6




PROJECT SUMMARY: Describe in concise lerms. the hypothesis, objectives, and the relevamt background of the project. Describe concisely the
experimental design and research methods for achieving the abjectives. This description will serve as a succinet and precise and accurate description af the
proposed research is required. This summary must be undersiandahle and interpretable when removed from the main application. ( TYPE TEXT WITHIN

THE SPACE PROVIDED).

Principal Investigator: M. A. Wahed
Project Name: The Efficacy of Vitamin A Rich Small Fish in Improving Vitamin A Status in

Children in Bangladesh
Total Budget: 203,287 US$ Beginning Date: 01.10.2001 Ending Date; 30.09.2004
Vitamin A deficiency (VAD) is a public health problem in many developing countries, including Bangladesh. Due to VAD, it is
estimated that 14 miflion preschool children have cye damage and every year, 350,000 become blind, of whom 60 % die within
few months. To reduce or eliminate VAD, food based strategies have received little attention although these are long term,
sustainable and culturally accepted. In making use of food based strategies, the content as well as the bioavaitability of nutrients
in foods consmned must be taken into consideration.
Within food based strategies, there has been a lot of focus on green leafy vegetables and fruits. However, the bicavailability of
vitamin A in these {oods has been shown to be lower than previously thought and lower than foods rich in preformed vitamin A.
There has been no focus on the role of small fish in combating vitamin A and micronutrient deficiencies. Small fish is easily
available, relatively cheap and well-liked by most household members, including children. Few commonly consumed small fish

“specics have been found to have extremely high contents of preformed vitamin A. For example, mola (Amblypharyngodon molay |

comains 2,400 - 3,000 RE/100 g raw edible fish, 5 times higher than the green leafy vegetable, amaranth (Amaranthus

gengeticuss). An intake of 45 g mola/d meets the RDA (500 RE/) of vitamin A for 4-6 years old children (taking cooking loss

into account), Children can easity consume the above amount of fish and even higher amounts in a single main meal. Small fish

is also a rich source of animal protein and minerals such as calcium, iron and zinc.
No study has looked at the efficacy of a daily amount of vitamin A rich small fish on the vitamin A status in humans. The overall
aim of this study is therefore to determine the change in vitamin A status after supplementation of 45 ¢ (500 RE) of vitamin A~
rich small fish, mola in a daily meal for 9 weeks. to marginally vitamin A deficient Bangladeshi children (3-7 y) in a Dhaka sluny, |
and compare it with the changes in vitamin A status oblained after supplementation of 45 g of big fish, rui (Labeo rofita)
containing no/little vitamin A and 45 g of big fish, rui with added retinyl palmitate (500 RE). Children {n=180) will be randomly
allocated to cither of the three intervention groups. All children will receive one test meal/day (rice, fish curry and vegetable
curry), 6 days a week for 9 weeks. Children (n=5350} will be health examined, stool will be collected and the children will be
dewormed twice prior to screening for marginal vitamin A deficiency, 2-6 weeks before the feeding trial begins (at baseline).
Only children who pass the health examination and have marginal vitamin A deficiency will be enrolled at baseline. From the
screened children the following will be assessed: degree of parasitic infestation, food intake, the level of risk of dietary vitamin A:
deficiency, morbidity and antropometry. In addition the socio-econonic status of the households will be assessed as baseline :
information. Blood samples and anthropometry will be taken at screening (550 children) and after the feeding trial, endpoint

(180 children). The blood samples will be analysed for vitamin A and iron status as well as markers of infection and protein
energy malnutrition. The Relative Dose Response test will be performed on a subsample of the children (15 in each group) at !
baseline and at endpoint. During the study, the total food intake will be assessed using biweekly 24 hour recall interview and :
from nutrient analyses of duplicate portions of the test meats. Morbidity data will be registered biweekly. At completion of the
feeding trial, the children will be given a recommended oral viltamin A dose, other supplementation and anti-helminthic agents as |
medically advisable. The additional aims to be addressed in the study are:

a) assess the efTicacy of intake of vitamin A rich small fish on iron status in children in comparison with that of non/low vitamin
A rich big fish and non/low vitamin A rich big fish with added retinyl palmitate; b) to investigate qualitatively the mothers’
perceptions of the effect of the mola supplementation on the general well being of the children as well as the acceplance of (he'
mola meal for habitual use among the children and their families; ¢) from the screened children assess and study the relationships
between vitamin A status and iren status, the degree of parasitic infestation, morbidity and nutritional status among children (3-7
¥) in a Dhaka slum. In addition, assess and compare two methods of estimating groups at risk of vitamin A deficiency, i.c. usmg[
dietary vitamin A inadequacy and serum retinol concentrations.

Studies on the efficacy of conunonly consumed vitamin A rich small fish on the vitamin A status in children are valuable as al
first step towards developing specific agricultural and food based programmes. 1f this study is successful, there is a large scope to'
increase the production and consumption of mola and other small indigenous vitamin A rich fish for combating VAD. Thei
findings of this study will be equally important for other developing countries with habitual fish consumption.

_KEY_PERSONNEL (List names of all investigators including PI and their respective specialties) e

Name Professional Disciptine/ Specialty Role in the Project

1. M. A. Wahed Nutrition & biochemistry/ Vitamin A & trace elements  P1, overall supervision and monitoring,
bleod and food analvses

2. PLD. scholar Katja Kongsbak (Ms.) Food science & technology/ Nutrient bioavailabitity Co-Pl. daily running of the project, data
analyses and publication of resulis

3. Dr. Shakuntala H. Thilsted (Ms.)  Nutrition/ Nutrition in Developing Countries Cu-investigator, supervision and follow up
of the study and policy implications

4. Dr. Rashidul Haque Parasitology Consuliant

5. Dr. Abbas Bhuivan Social Science Consultant

6. Dr. D S Alam Food Consumptian Consuliant
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Yes/No
X0O O Isthe proposal funded?

If ves, sponser Name:

1) Thrasher Research Fund, USA

2) Council for Development Research, Danish International Developmemt Assistance (Danida), Ministry of Foreign Alfairs,
Denmark (partial funding)

3) Research Department of 1 luman Nutrition, The Roval Veterinary and Agricwitural University, Denmark (partial funding) :

4} Intermational Center for Living Aquatic Resources Management (ICLARM), Malavsia and United States of Amenca Agency for ©
International Development (USAILD) (partial funding for pilot study completed)

. Yes/No
!0 OXIsthe proposal being submitted for funding ?

If ves, name of funding agency:

Do any of the participating investigators and/or their immediate families have an equity relationship (c.g. stockholder) with the
sponsor of the project or manufaciurer and/or owner of the lest product or device Lo be studied or serve as a consullant to any of the
above? NO :

IF YES, submit a written statement of disclasure to the Director,

Dates of Proposed Period of Support Cust Required for the Budget Period (8)
(Day, Month, Year - DD/AIM/TTY) a0  Ist Year 2™ Year 3 Year Other years
Beginning date__01.10.2001 190,357 USS$ 0 0
End date__30.09.2004 b Direct Cost: |39 BUSS  Total Cost: 203,287 USS

: Approval of the Project by the Division Director of the Applicant

. The above-mentioned project has been discussed and reviewed at the Division level as well by the external reviewers.
. The protocol has been revised according to the reviewer's conuments and is approved.

* Dr. GB Nair, Laboratory Scionces Division

ﬂf{".-v ‘7‘, o/

© Name of the Division Director Sighature Date of Approval

" Certification by the Principal Investigator w G Nm
. L =

Signature of PI
. Lcerify that the statements hercin are truc, complete M. A. Wahed
And accurate to the best of my knowledge. I am aware Date:
: that any false, fictitious, or fraudulent statements or 04.11.2601
" claims may subject me {o criminal. civil. or administra- Name of Contact Person (il applicable)
* tive penalties. T agree to accept responsibility for the
- scientific conduct of the project and 1o provide the re- M A Wahed

. quired progress reports if a grant is awarded as a result
i of this application.




Type of Study (Check all that apply}:

i O Case Control study O Cross sectional survey
i O  Commuaity based rial / intervention X O Longitudinal Study (cohort or follow-up)
i O Program Project (Umbrella) O Record Review
O Secondary Data Analysis O Prophviactic trial
O Clinical Trial (Hospital/Clinic) O Surveillance / monitoring
; O Family follow-up study O Others
Targeted Population (Check ail that apply):
O No ethnic selection (Bangladeshi) X O Expatriates
O Bangalee O Immigrants
O Tribal groups O Retugee
Consent Process (Check afl that apply):
O WriltenX X O Bengati language
0O OmlX X O English language
O None
Proposed Sample size: Total sample size: 550 ox

Sub-group  Screeming: 550 children VX [Feeding trial: 3 inlervention groups ol 60 children each Oox

Relative Duse Response (RDR) methed: 15 children in each of the 3 intervention groups
ox '

Determination of Risk: Does the Research Involve (Check all that apply):

O Human exposure {o radioactive agents? O Human exposure to infectious agents?

O Fetal tissue or abortus? O Investigational new drug

O Investigational new device? O Existing daia available via public archives/source
(specify ) X O Pathological or diagnostic clinical specimen only

1 [Existing data available from Co-investigator 3 Observation of public behaviour

00 New treatment regime
Yes/No

XO 03 Is the information recorded in such a manner that subjects can be identified from information provided directly or through
identifiers linked to the subjects?

O 0OX Does the research deal with sensitive aspects of the subject's behaviour; sexual behaviour, alcohol use or illegal conduct such as
drug use?

Could the information recorded about the individual if it became known oulside of the research: .
0 OX a place the subject at risk of criminal or civil liahility‘?r
O OX b. damage the subject's financial standing, reputation or employability, social rejection, lead to stigma, divorce ete.
Do you consider this research (Check ane):

[0 greater than minimal risk X O no mere than minimal risk
J norisk T only part of the diagnostic test

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the proposed research are not greater in
and of themselves than those ordinarily encountered in daily life or during the performance of routine physical, psychological examinations
or tests. For example, the risk of drawing a small amount of blood from a healthy individual for research purpeses is no greater than the risk
of doing so as a part of routine physical examination".




.JCDDRB: Centre for Health & Fopulation Research RRC APPLICATION FORM

FOR OFFICE USE ONLY

RESEARCH PROTOCOL RRC Approval: Yes/ No Date:

Protocol No.: 260/~ 025 ERC Approval: Yes/No Date:
AEEC Approval: Yes/No Dace:

Project Title:
. The Efficacy of Vitamin A Rich Small Fish in Improving Vitamin A Status in Children in Bangladesh

Theme: (Check all that apply)

: O Nutrition X . O EInvironmentat Health

i O ECmerging and Re-emerging Infectious Diseases O Health Services

: [ Population Dynamics X O Child Health

: O Reproductive Health O Clinical Casc Management

i 00 Vaccine evaluation O Sccial and Behavioural Sciences

} Key words: human nutntion, vitamin A deficiency, vitamin A rich small fish, iron, children, intervention study

Principal Investigator; M. A. Wahed Division: Laboratory Sciences Division Phone: 8811751-60
Address: ICDDR B Email: wahed@icddrb.org

{ Co-Principal Investigator(s):

Ph.D. scholar Ms. Katja Kongsbak, Research Department of Human Nutrition, The Roval Veterinarv and Agricultural University,
i Rolighedsve 30, 1958 Frederiksberp C, Denmark

! (phone: + 45 35 28 25 39; fax +45 35 28 24 83, email: kak@kv].dk)

Co-Investigater(s):

. Dr. Shakuntala Haraksingh Thilsted, Research Department of Human Nutrition, The Roval Veterinary and Agricultural University,
i Rolighedsvej 30, 1958 Frederiksherg C, Denmark

(phone: + 45 35 28 24 97, fax +45 35 28 24 83, email: sht@kvl.dk)

Student Investigator/Intern:

Collaborating Institute(s):

i Research Department of Human Nutrition, The Royal Veterinary and Agricultural University, Rolighedsvej 30, 1958 Frederiksberg C,
Denmark (phone: + 45 35 28 24 97; fax +45 35 28 24 83)

Population: Inclusion of special groups (Check all that apply):

: Gender O Pregnant Women
O MaleX O Fetuses
i O Females X O Prisoners
; Age O Destitutes
: 0 0-5vyears X 3 Service providers
i 0 5-9YyearsX 0 Cognitively Impaired
: O 10-19 vears 0O Ccsw
a 20+ X 0 Others (specify Children ,3-7y )
: O >65 O  Animal
i Project ! study Site (Check all the apply):
. O Dhaka ospital O Mirsarai
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0O Matiab DSS area X 81 Other areas in Bangladesh _Mirpur slum
¢ O Matlab non-DSS area O Outside Bangladesh
: O Mirzapur name of country:
O Dhaka Community X 3 Multi centre trial
0 Chakaria (Name other countries involved)
O Abhoynagar




They will be informed that two of the fish dishes will contain vitamin A and one fish dish will contain
Low/mo vitamin A. However neither the subjects/mothers nor the study staff will know which type of fish
dish they are going to receive during the feeding trail. This is done in order to eliminate bias

5¢) Stating whether or not a compensation and/or treatment will be available?

There is o potential risk to the subjects or privacy of the individual is involved.

Children who do not fulfil the health examination, show clinical sign of vitamin A deficiency, have serum
retinol concentrations < 0.35mmol/L or show any clinical sign of sickness (high fever, ARI, measles,
dysentery etc) during the feeding trial will be not be included in the study and referred to the medical doctor
for treatment. All children will be given anti-helminthic treatment before the study.

The families of the children will have access to the available services of the medical doctor at the ICDDR, B
local Mirpur office. At completion of the feeding trial, the children will be given a recommended oral
vitamin A dose and other supplementation and anti-helminthic agents as medically advisable.

6. Interviews: Describe where and in what context the interview will take place. State approximate
length of time required for the interview.

a) ldentification of household and 3-7 yrs. children be included in the study — at household levels:

onee (5 min.)

b) SES information at the household level —once (30 min.)

c) Semi quantitative Dietary assessment of vitamin A rich food at household — once {20 min.)

d) Dietary intake assessment by 24 h. recaif fortnightly — 6 times at households (15 min.)

e) Morbidity — baseline at the household and then 5 times more during 9 weeks (10 min.)

f) Child clinical health examination 5 times at the sub-centre (20 min). Based on needs, children may

be examined by the study physicians
Mothers perception about mola fish will be assessed using both structured and open-ended questionnaire.
This may take 10 mints. In addition, focus group discussion with 10-15 mothers at 3-4 sessions at the
subcentre can be organised.
Physicians, nurses and local assistants at the local centre will perform clinical health examination,
anthropometry and blood collection at screening, baseline and endpoint (lasting about ¥4 h each time).

7. Assess benefits to be gained by the individual subject, the society in general, and how the benefits
outweigh the risks

All potential children will get a free health examination by physician and diagnostic if necessary as well as
free deworming medication and vitamin A supplementation. Children will also be identified if they have
severe or marginal deficiency based on serum retinol.

All children enrolled in the feeding trail will be served by lunch containing rice, fish curry and vegetable
curry each day 6 days a week for 9 weeks. At the completion of the trial, children will be given Vitamm A
supplementation as medically advised.

The families of the subjects will have access to the avatiable services of the medical doctor at the ICDDR, B
local Mirpur office. A ‘

If the study is a success, it 15 valuable as a first step towards improving the production, availability,
accessibility and intake of vitamin A rich small fish in the community. Flence, the study may help to improve
vitamin A deficiency in people in the community as well as milions of other people who suifer form vitamin
A deficiency.

8. State il the activity requires the use of records (hospital, medical birth, death or other), organs,
tissues, body fluids, the fetus or the arbortus?

The activity does not require use of records. However, blood for measurement of vitamin A, iron status,
protein and acute phase protein levels; and stool for presence and load of worms will be collected.




~ ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMETTEE (ERC):

Vitamin A deficiency (VAD) is a public health probiem in many developing countries, including
Bangladesh. Within food based strategies there has been no focus on the role of small fish in combaling
vitamin A and micronutrient deficiencies. Few commonly consumed small fish species have been found to
have extremely high contents of preformed vitamin A. For example, mola (Amblypharyngodon mola)
contains 2,400 - 3,000 RE/100 g raw edible fish. The averall ain of the study is to determine the change in
vitamin A status after supplementation of 45 g of vitamin A rich small fish, mola (500 RE) in a daily meal
for 9 weeks, to marginaily vitamin A deficient Bangladeshi children (3-7 ¥) in a Dhaka slum, and compare it
with the change in vitamin A status obtained after supplementation of 45 g of big fish, rui (Labeo rohita)
containing no/little vitamin A and 45 g of big fish, rui with added retinyl palmitate (S00 RE). Children (180)
will be randomly allocated to either of the three djet groups. Studies on the efficacy of commonly consumed
vitamin A rich small fish on the vitamin A status in children are therefore valuable as a first step lowards
developing specific agricultural and food based programs. I this study is successful, there is a large scope to
increase the production of mola and other small indigenous vitamin A rich fish in combating VAD. The
findings of this study will be equally important for other developing countries with habitual fish
consumption,

I. Requirements for the study group and rationale for using this study group?

The subject population, children 3 - 7 y usually have marginal vitamin A deficiency and they are at great risk
for such deficiency which may lead to nightblindness or complete bindness if they are not identified and
eftectively treated. Food based strategies are the best and sustainable. However, fish based food intervention
was never tried. We are proposing here to intervene with small fish having high content of vitamin A to
improve the vitamin A status. This age group of children can eat such smail fish.

2. Describe and assess any potential risk?

There are no more than minimal risk involved in conducting the study.

Four ml blood will be collected and stool sample will be collected from study subjects at screening. A
second blood sample (4 ml) will be collected at endpoint in subjects enrolled in the feeding trail. In a
subsample, one forth of the children enrolied in the feeding trail, two blood samples will be taken with an
mterval of 5 h at baseline and at endpoint for the Relative Dose Response method. Complications of blood
drawing are generally minor but may have mild momentary discomfort.

Children enrolled in the negative control group (no/low vitamin A) will replace only one habitual meal per
day by a no/low vitamin A rich meal, while all other meals will be consumed at home, as normally done. The
duration of the study is relatively short, 9 weeks, 6 days per week and no severely vitamin A deficient
children (serum retinol concentration <0.35mmol/L) will be recruited. At the end of the study, the children
will receive an oral dose of vitamin A supplementation.

Subjects will not be hospitatised and no other invasive technique will be applied that may cause physical,
psychological, social or legal risks. ‘

3. Procedures for protecting against or minimising potential risks?

Disposable syringes and needles will be used for collecting blood for protecting or minimising any risk.
Well-experienced personnel will perform blood sampling. Disposable plates will be used daily for serving
the test meal.

4. Method for safcguarding confidentiality or protecting anonymity?

All information collected will be kept strictly confidential. A unique number will be used for data
presentation instead of child’s name. Other than the investigators no one will have access to any information
of the children. The parents may however, will know the laboratory results, medical conditions and treatment

if any.

5.

Sa) Describe how and where informed consent will be obtained?

Signed informed consent will be obtained from the parents or legal guardian of the subjects at household.
Contents of the consent form will be read in Bangla,

5b} If information is to be withheld from a subject, justify this course of action?

There is hardly any information to be withheld. However, the subjects will be explained that they are
randomised to receive one of the three types of blended fish , mola, rid and rui with added vitamin A dishes.
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Background of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific
references. Describe logically how the present hypothesis is supported by the relevant background observations including any |
preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss

the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the
hypothesis on the basis of background information. if there is no sufficient information on the subject, indicate the need to
develop new knowledge. Also include the significance and rationate of the proposed work by specifically discussing how these
accomplishiments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT
EXCEED 5 PAGES, USE CONTINUATION SIEETS).

Background

Vitamin A deficiency is still a public health problem in many developing countries, including Bangladesh, despite
the goal set at the World Summit for Children in 1990 and the International Conference on Nutrition in 1992 to
eliminate vitamin A deficiency as a public health problem by the end of 2000. Worldwide, 230 million children are
at risk of clinical/subclinical vitamin A deficiency. As a result of vitamin A deficiency, 14 miliion preschool
children have eye damage and every year, 350,000 become partially or totally blind, of whom 60 % die within few
months. 1t is estimated that over one million vitamin A associated childhood deaths occur annually (WHO, 2000).

Actions are still needed in order to reduce and eliminate vitamin A deficiency and thus prevent blindness and
improve the growth, development and survival of children (UNICEF, 1997). lmproving vitamin A status among
deficient children increases their chances of survival by more than 23 %, reduces the severity of infectious iliness,
especially measles and chronic diarrhoea (Sommer and West, 1996: Beaton ef af, 1993) and may improve iron status
in children suffering from iron deficiency anaemia, (Wolde-Gebriel et af, 1993; Suharno ef al, 1992; Bloem er al,
1989; Mejia ef al, 1977} another major public health problem in many developing countries (Bloem, 1995).

In Bangladesh, vitamin A deficiency has been recognised as a major public health problem since 1960s. Vitamin A
programmes such as high potency vitamin A capsule supplementation to preschool children and an increase in the
production and consumption of vitamin A rich foods have been strengthened over the past 15 years. A recent
evaluation of these programmes in rural Bangladesh revealed that vitamin A deficiency is still a major problem
although the magnitude has been reduced. In preschool children (6-59 months), 74 % had serum retino! < 1.05
pmol/L, 22 % < 0.7 umol/L and 1.8 % < 0.35 junol/L, indicating a public health problem according to WHO (HKI,
1999) and more than 60% had iron deficiency anaemia (haemoglobin levels < 110 g/L) (HKI, 2000). A study of
preschool children living in a slum of Dhaka, Bangladesh showed that 57 % were vitamin A deficient (serum retinol
< 0.7 umol/L) of whom 7 % were severely deficient (serum retinol < 0.35 pmol/L) (Wahed et af, 2001), even
though the area is covered by the national biannual vitamin A supplementation programme.

Supplementation, food fortification, dietary modification and plant breeding are different strategies used in
alleviating and preventing vitamin A deficiency. Food based strategies (which has received little attention) are long
term, sustainable and culturally accepted ways of controlling and preventing vitamin A deficiency. While vitamin A
supplementation is often only targeted at preschoal children and food fortification is not universal and sustainable in
many areas, food based strategies reach all household members and also contribute with other nutrients. In making
use of food based strategies, the content as well as the bioavailability of nutrients in foods consumed (the proportion
of total nutrients that is absorbed and utilised by the body) must be taken into consideration.

One of the most well known food based stralegies is Lo increase the production and consumption of green leafy
vegetables and fruits rich in provitamin A carotenoids, especially B-carotene in rural population through home
gardening programmes. In Bangladesh, it is estimated that 90 % of the total vitamin A intake stems from plant foods
(Ahmad and Hassan, 1983). Evaluation of home gardening programmes in Bangladesh showed increase intake of
vegetables, reduction of night blindness in children and increase in household incomes (Bloem et af, 1993; Talukder
ef al. 1994; Bloem ef al, 1996). However, the evidence of the effect of vegetables and fruits in improving vitamin A
status in experimental studies has been subject to debate (de Pee er al, 1995a; de Pee ef al, 1995b; Reddy 1995,
Underwood, 1995; de Pee and West, 1996; de Pee e al. 1998a, de Pee ef al, 1998b). A recent intervention study
conducted in Indonesia by de Pee and colleagues {1998a) suggests that the bioavailability of provitamin A
carotenoids from green leafy vegetables and fruits is less than previously thought and varies in different vegetables
and fruits. This means that the general acceptable conversion factors of 6:1 and 12:1 in converting dietary -
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carglene anfi ot!1er provi?amin.A carotenoids, respectively to retinol equivalent (RE) (FAO/WHO, 1967) needs to be
revised, taking into consideration the different types of food. '

Y
Preformed vitamin A, which is found in foods of animal origin, is more efficiently absorbed than most carotenoids
and more effective in improving vitamin A status (National Research Council, 1989). However, these foods are
considered as not being easily available 1o and affordable for poor households. Within food based strategies, there
has been no focus on the role that small fish can play in preventing and combating micronutrient deficiencies. Small
fish is a commonly consumed food in many developing countries and are casily available, relatively cheap and well
liked by most household members, including children. In Bangladesh, small fish rank third with respect to amount
of raw food intake after rice and vegetables in many communities for large parts of the year (Thilsted ef al, 1997).
Some commonly consumed sinall fish species have been found to have extremely high contents of preformed
vitamin A (Roos, 2001). For example, mola contains 2,400 - 3,000 RE/100 g raw edible fish (Roos, 2001), 5 times
higher than the green leafy vegetable, amaranth (Amaranthus gengeticuss) (Vanning, 1996). Few other indigenous
small fish species in Bangladesh have been identified to have very high contents of vitamin A, chanda (Parambassis
baculis) (> 1500 RE/100 g raw edibie fish); dhela (Osteobrama cotio cotio) and darkina (Esomus danricus) (500-
1,500 RE/100 g raw edible fish) while several other species have been found to have medium contents of vitamin A
(100-300 RE/100 g raw edible fish) (Roos, 2001). However, the bicavailability of vitamin A from these smal! fish
still needs to be established. An intake of 45 g mola/d (2,400 RE/100 g raw edible fish) meets the full daily vitamin
A recommended dietary allowance of 4-6 years old children {500 RE/d) (Nationa! Research Council, 1989), taking a
cooking loss of about 50 % into consideration. A pilot trial has shown that children can easily consume 45 g of fish
(given as 60 g of fish curry) and even higher amounts, 70 g of fish (given as 90 g of fish curry) from a single main
meal (own observations). No study has looked at the efficacy of a daily amount of vitamin A rich small fish on the

vitamin A status in humans.

In addition to being an excellent source of animal protein, small fish also contribute greatly to the intakes of other
nutrients such as calcium, iron and zinc (Thilsted and Roos, 1999; Roos, 2001). It has recently been shown in
studies with both humans and rats that the bioavailability of calcium from whole small fish, mola is as high as that
from mifk (Hansen er a/, 1998; Larsen ef o/, 2000). Fish protein is also a potent enhancer of iron and zinc absorption
in humans (Aung-Than-Batu ¢f al, 1976, Sandstrém er al, 1989).

Small fish is an essential and often irreplaceable food for the poor in Bangladesh and other developing countries
with inland water bodies, including ponds and rice fields. Small fish, including mola dominate the fish intake in
rural Bangladesh, contributing 84% by weight (Roos, 2001). The perceptions of rural women in Bangladesh with
respect to small fish being a valuable source of vitamin A have been shown in a study in which 45% women
considered mola as being good for/protect the eyes. In addition, mola is considered to be very tasty and is a well-

liked fish (Thilsted and Roos, 1999).

Studies on the efficacy of commonly consumed vitamin A rich small fish on the vitamin A status in children are
therefore valuable as a first step towards developing specific agricultural and food based programmes, which can
play a central role in preventing and reducing vitamin A deficiency among millions of children in Bangladesh and
other developing countries. If the proposed study shows that mota has a positive impact on children’s vitamin A
status and thereby child health and well being, actions need to be taken to improve the production, availability,
accessibility and intake of vitamin A rich small fish in adequate quantities to reach at risk children and adults, both
in rural and urban areas. This can be achieved through policies, programmes and projects within food production,
fisheries, health and nutrition implemented by government institutions, bilateral and United Nations agencies and

non governmental organisations.

Organisations such as Danish International Development Assistance (Danida), International Center for Living
Aquatic Resources Management (ICLARM) and CARE are already implementing these production strategies in
Bangladesh. In addition, Danida is funding a project in the Mekong delta (Cambodia) in which vitamin A and
mineral rich commonly consumed fish will be identified for the purpose of promoting and enhancing their
production and consumption. Based on the results of the above-mentioned studies, the Bangladesh Integrated
Nutrition Project (BINP), funded by The World Bank is currently planning to implement a fisheries component pilot
study in which mola together with carps will be produced in small seasonal ponds belonging to 100 poor
households. This is expected to lead to an increased household income from the sale of fish as well as an increased
intake of fish, especially mola. Also, the present nutrition education component of BINP will include messages on
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the nutritional benefits of consuming mola, especially among children, Based on the experience from this pilot
study, the fisheries compaonent i BINP will be expanded.

[n many developing countries, for example in Scuth East Asia with water resources where fish is a commonly
consumed, international organisations (for example ICLARM). bilateral organisations (for example Danida) and
non governmental organisations (for example CARLE), in their efforts to increase fish production, availability and
consumption have focused on large fast growing fish, such as carps. Little attention has been given to the nutrient
dense small indigenous fish, commonly consumed by the poor. The proposed intervention study (small vs. large
fish) may therefore be applicable in many regions.

It has been shown that it is technologically feasible to increase the production of mola within the fisheries and
agriculture sector in Bangladesh. Studies have shown that mola can be produced successfully in small ponds,
together with carps (big fish), without hampering the production of carps (Roos ef a/, 1999). Mola breeds in ponds
and other water bodies and must be harvested continually, thus making it suitable for regutar consumption. Large
fish are stocked and are harvested all at once, leading to sale of these fish. Studies in rural Bangladesh have shown
that with increased production of fish, large fish and small fish, the household sell most of the large fish and some
of the small fish while consuming a large portion of the smali fish (Roos, 2001). Also, the restoration and
management of inland fish habitats have shown to increase the production and consumption of small indigenous
fish, including mola {(Center for Natural Resource Studies, 1996).

If this intervention study is successful, there is a large scope to increase the production of mola and other small
indigenous vitamin A rich fish in inland water bodies (including ponds and rice fields). This study can therefore
play a significant role in making progress towards preventing and combating vitamin A deficiency among millions
of people in Bangladesh, including preschool children who consume the family diet. In addition, the findings of this
study will be equally important for other developing countries with water resources and habitual fish consumption.

Preliminary Observations

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B): Centre for Health and Population
Research (ICDDR,B) and the principal investigator have been conducting different scientific research in the
proposed study area, Mirpur slum in Bangladesh for the past 7 years. Mirpur slum is a suburb of Dhaka, which is 10
km from ICDDR,B. The short distance from Mirpur slum to ICDDR,B facilities makes it feasible to carry out field
studies in the area. In addition, ICDDR,B has a local office in the Mirpur slum, which employ both ICDDR, B
professionals and local community people. There are good infrastructure, records of the area and households as well
as a good rapport and collaboration with the community leaders and inhabitants in the area. Based on previous
ICDDR_B studies, the population in this area suffer from various micronutrient deficiencies such as vitamin A, iron
and zinc deficiency.

A pilot study was conducted at the lacal office in the Mirpur slum in October 2000 to develop and test the recipes to
be used in the study as well as the procedures and the logistics, in terms of physical set up and manpower of
carrying out the study.

The test meals in the 3 different intervention groups have been designed and will consist of rice, a blended fish
curry and a vegetable curry. The dishes developed were cooked and served to 20 children (4-11 yrs age) for 5 days.
Cooked rice (200-450g on various days), and cooked vegetables 200g were offered and eaten by the children.
Cooked and blended mola, rui fish (60 g on day 1-3 and 90 g rest days) were eaten by the children.

Based on their feedback, adjustments were made with respect to ingredients in each recipe and amount of each disi
to be served in the test meal. Based on the children’s behaviour and reactions, it was observed that they needed
motivation to eat the test meals, at least initially, but at the same time, they liked the dishes, expressing that they
Were very tasty.

Samples of raw mola and rui and the corresponding cooked {ish curries were taken to determine the cooking loss of
vitamin A. Samples of the cooked vegetable curries were also taken for determination of vitamin A but these have
not yet been anajysed. We assumed that the cooking loss of vitamin A could be maximum 50%.
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Amounts of each food needed for the whole study period were determined. Contacts and arrangement have been
established for the supply of big and small fish (a fish farm), rice (Bangladesh Rice Research Institute (BRRI)) as
well as vegetables (a local wholesale vendor).

A centrally located building in the Mirpur slum will be rented for 6 months for conducting the study, including food
storage and cleaning, preparation of test meals, cooking and feeding of test meals to 180 children conducting the
health examination of the children and blood collection.

Further description of the developed test meals, set-up and manpower for carrying out the study, which has been
based on the pilot study, is seen in the next section “Research Design and Methods™ under subsections: “Test meal”
and “Test meal preparation and distribution”.

.
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Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project.
Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific
validity of the methodological approach (biomedical, social, of environmental) as an investigation tool to achieve the specific
aims, Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the
ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick
children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety
procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health,
The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of
the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS).

Reference is made to the “Time schedule” at the end of this section “Research Design and Methods”.

Study population and subjects

Preschool children, age 3-7 y of both sexes will be selected from the urban slum in Mirpur, a suburb of Dhaka
which is 10 km from the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B): Centre for
Health and Population Research. Mirpur slum is subdivided into camps covers a large area with a very high
population density and poor housing. It is estimated that more than 3,000 children between 3 and 7 y live in the
study area. Both the subjects and the study arca are suitable for this study. Preschool children are known to suffer
from the major health effects of vitamin A deficiency. Data from 2 merged studies have shown that children 3-6 y in
Mirpur slum have a high prevalence of vitamin A deficiency, 53% (n=286) had serum retinol concentrations below
<0.70 pmol/L, even though there is a national vitamin A programme of biannual capsule supplementation. The
prevalence of vitamin A deficiency (serum retinol concentrations below < .70 umol/L) subdivided into age groups
was: 3-4y, 49 % (n=145). 4-5 y, 58 % (n=128); and 5-6 v, 56 % (n=13), respectively (Wahed e/ af., 1998; Waled ¢t
al., 2001).

Mola is not eaten frequently in the study area and assembling this age group in one place in order to serve one meal
per day is considered most appropriate. The study site and population are already familiar to ICDDR,B, being used
for different health research studies which have been conducted or are presently being carried out. ICDDR,B has a
local office in the Mirpur stum, which employs both ICDDR, B professionals and local community people. There
are good infrastructure, records of the area and households as well as a good rapport and collaboration with the
community leaders and inhabitants. The short distance from the study area to the [CDDR,B facilities (with
electricity, laboratory, storage and freezer} is crucial for carrying out the study successfully.

The selected children will be randomly across age range and gender and the children enrolled in the study will be
randomly allocated to three intervention groups. Differences in age and gender are not expecled to effect the output
of the study. However, the effect of these variables will be taken into consideration in the statistical analysis.

In Bangladesh, there are three distinct seasons with respect to food availability - winter, summer and monsoon. The
study will be conducted in winter for a period of 9 weeks, in which the habitual food pattern will be similar.

Design and intervention groups
A house to house survey will be conducted in about 4 camps purpasely seiected in order to achieve proposed target
children (inclusions criteria in points 1-4 on the next page and Appendix 1: Household mapping form).

For the intervention study only marginal vitamin A deficient children (based on serum retinol concentrations 0.35-
0.70 pmol/L) will be selected, since only in these children is the intervention expected to have an increase in serum
retinol concentration. Expecting that one out of three children (33%) has marginal vitamin A deficiency,
approximately 550 children who meet the inclusion criteria listed in points 1-7 below, will be sereened to determine
their serwm retinol concentration.




Children who meet all of the following inclusion criteria will be selected for screening:

1. Preschool children of both sexes between 3 and 7 years of age from families of lower socio-economic
status

2. Children who eat fish

Taking no vitamin A supplementation and multivitamin in the preceding 6 months

4. Not suffering form serious illness like: persistent or chronic diarrhoea, tuberculoses, chronic pneumonia
disease, asthma, diabetes type 1, hepatitis B, cardiac maiformation, measles, respiratory tract infections,
acute diarrhoea and skin infections

5. Parents and children who give their consent to participate in the study

6. Children who pass the clinical health examination (Appendix 2: Child clinical health examination form}:
For example having no clinical signs of vitamin A deficiency, chronic diseases, measles, respiratory tract
infections, acute diarrhoea, skin infections and sever malnutrition

7. On the time of blood drawing, have no fever and show no clinical sign of acute infections, including
diarrhoea

e

Children (n=180) identified as marginal vitamin A deficient (based on serum retinol concentrations 0.35-0.70 pmol/L),
will be randomly allocated to either of the following three intervention groups and enrolled in the feeding trial at
baseline. In each intervention group, there will be 60 children, receiving the same basic meal and either:

1) small fish, mola (vitamin A rich group) or
2) big fish, rui (negative control group, no/low vitamin A) or
3) rui and purified vitamin A, retinyl palmitate (positive control group)

All children will receive one meal per day, replacing one of the meals at home for 6 days a week for 9 weeks.

The negative control group is included because changes in serum retinol over time may be related to factors other than
the small fish, such as seasonal variation and infection. The positive control group, receiving pure retinol is included in
order to determine the maximal change in serum retinol,

Methods

Before screening for vitamin A deficiency

Children (n=550) will be clinically health examined (Appendix 2: Child clinical health examination form), stool will be
collected (for later assessment of the degree of parasitic infestation) and the children will be given anti-helminthic
treatment (albendazole tablets, 400 mg). All children will be given anti-helminthic treatment, as it is common in the
study area that children have worms. It has been found that >90% children are infected in Mirpur stum (Hall er al,
1992). Two weeks after the first deworming a second deworming (albendazole tablets, 400 mg) will be given in order
to ensure that all the children is free of wonms. Deworming will be beneficial for the children’s health. In addition,
deworming of the children prior to the feeding trail may maximise the efficacy of the intervention, since helminths have
shown to reduce vitamin A absorption.

At screening

Ten days after the second deworming, children will be clinically health examined, anthropometry will be measured and
one blood sample will be drawn (Appendix 2: Child clinical health'examination form). The feeding trial will begin (at
baseline) after the screening. The screening including the analysis of serum retinol concentration will last for about 6
weeks, '

Severely vitamin A deficient children (serum retinol concentration <0.35mmol/L) will not be enrolled in the feeding
trial, but referred to a medical doctor for necessary treatment including vitamin A supplementation.

The values of the biochemical indicators from blood collected at screening will be used as the baseline values for
children enrolled in the feeding trial. This will be done in order to reduce the discomfort of the child in connection with
blood drawing and the cost of analyses. The biochemical indicators in the blood are expected to be unchanged from
screening to baseline or any changes are expected equally distributed across intervention groups.

Collection of baseline information of the households and the screened children (n=550):

In addition to the above, the following baseline information will be collected from the households and screened
children in a period of about 5 weeks, starting 6 weeks before baseline:
12
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) socio-cconomic data of the households (Appendix 3: Household socio-cconomic form), b) the risk of dietary
vitamin A deficiency (based on one interview per child, - Appendix 4: Semi-quantitative dietary assessment of
vitamin A), ¢) food and nutrient intake (based on one 24 h recall interview per child, - Appendix 5: Dietary intake
assessment by 24 I recall) and d) morbidity data (based on one registration of incidence within the last 30 days, -
Appendix 6: Morbidity form).

At baseline _ .
Marginal vitamin A deficient children (n=180), who have been randomly allocated to either of the three intervention

groups will be clinically health examined and anthropometry will be measured (Appendix 2: Child clinical health
examination form). In addition, on a subsample of children (15} in each of the 3 intervention groups the RDR test
will be conducted. The RDR test is thought to be a reliable test for individuals fiver reserve.

Berween baseline and endpoint (feeding trial)

During the feeding trial, all children will receive one meal per day, replacing one of the meals at home for 6 days a
week for 9 weeks. The children will eat the other menls and snacks at home as usual. Twenty-four (24 h) dietary
recall interview (Appendix 5: Dietary intake assessment by 24 h recall) and morbidity data (Appendix 6: Morbidity
form) of all children will be collected biweekly. In addition, duplicate portions of dishes will be collected for
nutrient analyses.

Endpoint

At endpoint, children will be clinically health examined and anthropometry will be recorded (Appendix 2: Child
clinical health examination form). One blood sample will be collected from all children. An additional blood sample
will be collected for the RDR test. This will be done on a subsample of children (15) in each of the 3 intervention
groups.

At the completion of the feeding trial, all children will be supplemented with vitamin A.

Mothers’ perceptions of the effect of the mola supplementation

At endpoint a qualitative questionnaire (Appendix 7: Perception of mola form) will be conducted (in the mola fish
group) to evaluate the effect of the mola supplementation on the general well being of the chiidren as well as the
acceptance of the proposed mola meal for habitual use among the children and their families.

The mothers will be asked how the children lelt after eating the test meal, how well they like the test meals and
what benefits they think the test meal have on the nutritional status of their children. The mothers will also be asked
if they will prepare the mola test meal at home and which resources they need to do so as well as which constraints
they may face and how they can overcome these constraints.

This data from this questionnaire are important for large scale implementation of the results of this study, taking
into account factors such as socio-economic status of the household and specific constraints for consuming mola.

Both structured and open ended questionnaire will be used to assess the perception of the mothers about mola fish.
A focus group discussion with 15 mothers at 3-4 sessions wiil be conducted to assess the perception.

Calculation of sample size

Using retinol rich foods, fruit or vegetable, de Pee er al (1998a) found an increase in serum retinol of 0.23 pmol/L,
0.12 pmol/L, 0.07 pmol/L respectively from a baseline of approximately 0.70 pmol/L in 2 9 weeks’ intervention
study in children 7-11 y. A dose of 650 RE/d given in two meals daily was used. The maximum standard deviation,
0.17 umol/L in the change in serum retinol from baseline to the end of the study was found in the fruit group.

The expected increase in serum retinol in the mola group in this study, 0.15 pmol/L is based on an expected increase
which is lower than that found in the group given the retinol rich food but higher than that in the group given fruit.
Children in the positive control group might show a similar or a larger increase in serum retinol concentration than
the mola group.

Assuming similar prevalence and distribution of serum retinol concentration at baseline in Bangladeshis as in the
Indonesian children, about 0.70 pmol/L and the expected increase amounts 10 a 20% increase from the baseline
value.

13




A
The number of participants in each group, i is caleulated from power calculations based on the following formula ~ *
(Armitage & Berry, 1987):

n={(Zg+7Zp’* (sd? +sd?) ]/ &

Zo= 1.96 for .= 0.05, Zp= 1.28 for = 0.10 {power of 0.90)
sd; sd, = standard deviation of the change in serum retinol from baseline to the end of the study for group | and
group 2 sd, - sd; = 0.20 pmol/L
d = difference in change in serum retinol between group 1 and group 2, d=0.15 pmol/L.

The sample size required in each group is 37. Assuming a maximum possible drop out of 40%, the total number of
children in each intervention group is calculated to be approximately 60. The total number of children to be used in
this study is 180.

Test meals

A pilot study was conducted in the Mirpur slum in October 2000 to develop and test the recipes to be used in the
study as well as the procedures and the logistics, in terms of physical set up and manpower of carrying out the study.
The dishes developed were cooked and served to 20 children for 5 days. Based on their feedback, adjustments were
made. Samples of raw mola and rui and the corresponding cooked fish curries were taken to determine cooking loss
of vitamin A. Samples of the cooked vegetable currics were also taken for determination of vitamin A.

The test meals in the different intervention groups have been designed in such a way that they appear and taste as
similar as possible. The test meals will consist of rice, a fish curry and a vegetable curry. All foods given in the test
meals other than mola are non/low vitamin A rich foods. Rice will be given ad libitum in order to adjust for the
differences in energy needs due to different ages. Subsequently, all children are given the same fixed amount of rice,
the few children who ask for more will be given more. The fish curry to be used in the intervention groups will
differ only with respect to the fish species either small fish, mola or big fish, rui. The other ingredients of the fish
curry will be onion, garlic, ginger, turmeric, chilli seed, iodised salt and soybean oil. The amount of cooked fish
curry used in the intervention groups is fixed to correspond to either 45 g raw cleaned mola or rui/child/meal. The
cooked mola curry will be homogenised (blended) so that the vitamin A in mola is uniformly distributed throughout
the whole amount. The rui curry will also be homogenised. [t was observed that the two fish curries differed in
colour, the mola curry being dark green and the rui curry had a yellow tinge. The same vegetable curry will be used
in all intervention groups during the study and will be served in a fix amount. The vegetable curry will consist of
bottle gourd in addition to potato, cucumber, onion, mug dal, garlic, ginger, turmeric, chilli seeds, iodised salt and

soybean oil.
The recipe for 200 children are shown in appendix 14, However, we shall offer cooked rice 400g, vegetables 200g

and blended fish (mola/rui) curry 90 g.

In the positive intervention group, retinyl palmitate solution will be added to the meal of each child at serving. In
order to ensure that the vitamin A recommended intake is met in the vitamin A rich and positive control groups, the
daily test meal will contain approximately 500 RE/d.

Mola (300 kg) and rui (1100 kg) will be caught over a period of 4-6 months (starting at the end of 2001 and
completing in the beginning of 2002). The fish will be cleaned, packed, weighed in daily portions and stored frozen
at the Mymensingh Aquaculture Extension Project until transport to Mirpur. The rice (2400 kg) will be purchased

~ from the Bangladesh Rice Research Institute. The vegetables (6500 kg) will be supplied by a local wholesale

vendor.

Test meal preparation and distribution

The test meals will be prepared at a centrally located building in the Mirpur slum. The building, which will be
rented for 6 months, will be used to conduct the health examination of the children, blood drawing, food storage and
cleaning, cooking and feeding of test meals to 180 children. Four head cooks, 24 local kitchen helpers and 7

research assistants will be in charge of preparing and distributing the meals.
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The head cooks will be in charge of cooking all dishes, while the local kitchen helpers are needed, especially for the
peeling, cleaning and cutting of the vegetables, On a daily basis, four dishes (rice, mola fish curry, rui fish curry and
vegetable curry) will be prepared; approximately 130 kg boiled rice, 70 kg vegetable curry, 10 kg mola curry and 15
kg rui curry. [n addition, the local kitchen helpers will help in bringing the children to the building, make the
children feel welcome, prepare them for eating (for example seeing that they wash their hands), arrange them in
intervention groups, and in preparation for receiving the different test meals. They will also assist with ineal
distribution, encourage and motivate the children to eat the test meal, especially all of the fish curry. In order to
ensure that the children eat all the fish curry served, they will first be served the fish curry along with the rice and
after finishing the fish curry, they will be served the vegetable curry. The test meals will be served at lunchtime
(1300 - 1400 h).

The research assistants will be responsible for instructing and overview the kitchen helpers, supervising that the
amounts and procedures described in the recipes are followed by the cooks, weigh the amounts of raw foods (o be
cooked in each dish, weigh the dishes and serve the test meals. Rice, vegetable curry and fish curry will be weighed
and served separately to each child in disposable plastic containers. Disposable plastic containers will be used for
hygienic purposes, ease of weighing separate portions as well as ease of administration. Drinking water will be
given ad libitum. The containers will be marked with the child’s identification number. Leftovers of each dish will
be weighed to calculate total intake.

We shall have 3 floors of a building to accommodate 3 groups of children.

For the nutrient analyses of dishes, duplicate samples will be collected in labelled plastic boxes and stored frozen.
One sample each of cooked rice {n=5) and vegetable curry (n=5) will be taken biweekly. For the three fish dishes,
one sample each will be taken every week (n=9), in total 27.The duplicate samples will be used for chemical
analyses of dry matter, vitamin A, energy, protein, fat, iron, calcium and zinc.

In order to motivate the children to comply with the study procedure, each child will be given a notebook, a pen and
an identification card that can be hung around his/her neck. The identification card will be colour coded (each
tntervention group having a different colour) and include the child’s name, ID number, parents’ names, camp name,
dates of study and the child’s picture.

The research assistants will record all data collected daily with respect to attendance of the children, leftover dishes
and duplicate samples and enter them in a computer programme.

Biochemical indicators of vitamin A and iron status

The following biochemical indicators for assessing vitamin A and iron status will be measured at sereening (550
children) and at endpoint (180 children) from 4 ml blood drawn by venepuncture in the morning: retinol, retinof
binding protein, prealbumin, haemoglobin, ferritin, transferrin receptor. Changes in vitamin A and iron status will
be calculated by subtracting the values at screening from those at endpoint.

In addition, as an inditect measure of liver vitamin A stores the RDR test will be performed on two different
subsamples of children (15 children per intervention group, in total 45 children) at baseline and at endpoint. The
RDR method is included in order to confiri low vitamin A status at sereening and improvement by the intervention
in terms of body stores, since serum retino} levels can be artificially lowered by concurrent infection.

RDR will be conducted by administering 3.5 umol (1000.g) retinol equivalent as retinyl palmitate orally. Venous
blood will be obtained at 0 h (4 ml blood) and 5 h (1 ml blood) after administering the retinyl palmitate dose. The
RDR value will be calculated as [(retinol 5h - retinol Oh/retinol Sh)] * 100. Values > 20% are considered abnormal
(Flores ef al, 1984). The 0 h blood sample will also be used for the analysis of vitamin A and iron status indicators as
described above, '

Indicators of iron metabolism are included due to the interdependence between vitamin A and iron (Wolde-Gebriel
ef al, 1993; Suharno er af 1992; Bloem et a/ 1989; Mejia er al 1977). The ratio between ferritin and transferrin
receptor will be used as an indicator of iron status as suggested at the INACG (International Anaemia Consultative
Group) meeting held in Hanoi in February 2001.




Biochemical markers of infection and protein energy malnutrition

CRP and ACT (acute phase proteins) will be measured at screening (550 children), baseline (45 children
participating in the RDR test) and at endpoint (180 children) as indicators of acute phase response due to infection.
In addition, prealbumin will be measured as an indicator of protein nutritional status as these may effect the
biochemical indicators of vitamin A and iron status. Serum prealbumin < 10-40 mg/dL is considered as an indicator
for protein energy malnutrition. CRP > S mg/L and ACT > 0.4 2/L indicate underlying inflammatory disease. Blood
analyses will be carried out at Nutritional Biochemistry Laboratory, ICDDR,B, which has extensive in-house and
external quality control system.

Parasitic infestation

Parasitic infestation will be measured from stool collected from the screened children (n=550) before the 1*
deworming. The intensity of infestation (eggs per gram) will be assessed for helminths (4scaris lumbricoides and
Trichuris trichuria} and hookworms. Protozoa cysts (Entamoeba histolytica, Giardia intestinalis and other protozoa
cysts) will be verified (as zero, few, moderate or heavy). The data will be used for the assessment of infestation and
relationships between outcome parameters.

The faecal samples will be examined microscopically by the quantitative ether sedimentation technique (Hall,
1981). Stool samples will be analysed,the Parasitology Laboratory at ICCDR,B.

Confounding factors
Since the outcome of the intervention study may be affected by factors other than the fish consumed, the

‘confounding variables markers of infection and protein energy malnutrition as well as anthropometry, food intake,

morbidity as described below will be measured during study and adjusted for in the statistical analysis,

Anthropometry

Age, sex, height, weight and upper arm circumference (MUAC) will be recorded in the selection of potential
subject. Height, weight and MUAC will be measured at screening (550 children), at baseline (180 children) and at
endpoint (180 children).

Antropometry will be measured with the following accuracy: Height will be measured to the nearest 2 mm {using a
stadiometer), weight to the nearest 0.1 kg (using an electronic scale) and MUAC to the nearest | mm (using MUAC
strips). Inter-, intra- individual and instrument variability will be determined before the study.

Changes in weight, height and MUAC will be calculated as well as weight for age, weight for height and height for
age. The anthropometric measurements will be compared with the standard values of the National Center for Health
Statistics and expressed as Z-scores (NCHS, 1976).

Food intake
One 24 h dictary recall of all 550 children will be conducted as basetine information in order to assess habitual food

and nutrient intakes at the group level. In addition, a semi-quantitative dietary assessment of vitamin A intake will
be done in order to assess the risk of inadequate dictary vitamin A intake at the group level.

During the feeding trial, between baseline and endpoint, intakes of nutrients (vitamin A as well as encrgy.
carbohydrate, protein, fat, iron, zinc and calcium} from foods not provided in the test meals will be calculated from
biweekly food consumption surveys of the 180 children, using the 24 h recall method.

The results will be used to calculate the total daily intakes of nutrients in each treatment group during the feeding
trial based on the following:

1) data from the food consumption surveys conducted between baseline and endpoint (mean of 4-5 dietary recalls)
and 2) the amount of food given in the dishes (corrected for leflovers) and from the chemical analyses of duplicate
samples of the dishes (please see below).

The total daily intakes of nutrients during feeding trial will be compared between treatment groups as well as with
habitual food and nutrient intake.




The conduction of the 24 h recall method wili be bascd on the method described by Gibson, 1990, The
questionnaire is enclosed as Appendix 5.

The method used for conducting the semi-quantitative dictary assessment of vitamin A intake will be based on the
method proposed by the International Vitamin A Consultative Group (IVACG) (Underwood et af, 1989). The
questionnaire 1s enclosed as Appendix 4.

The health assistants will be trained, the questionnaires will be pre-tested, the health assistanis will be checked in
the field by supervisors and the filled out questionnaires will be checked daily.

A random check of 5% of the total number will be conducted in order to test the reliability of the 24 h dietary
recalls, semi-quantitative assessment of vitamin A intake and morbidity questionnaires. This means that another
person repeats the visit in the same household on the same day for 5% of the households. A quick comparison of the
field assistant’s questionnaire and the supervisor’s questionnaire is done on the same day. At baseline, the field
syslem may be adjusted to correct the faults.

Socio-economic data, semi-quantitative questionnaire on vitamin A intake, 24 h dietary recall and morbidity data
will be conducted by the 9 health assistants and 2 supervisors.

Nutrient analysis of dishes

For the nutrient analysis of dishes, duplicate samples will be taken in labelled plastic boxes and stored frozen. One
sample each of cooked rice (n=5) and vegetable curry (n=5) will be taken biwcekly. For the three fish dishes, one
sample each will be taken every week (n=9), in total 27.The duplicate samples will be used for chemical analyses of
dry matter, vitamin A, energy, protein, fat, iron, calcium and zinc.

Morbidity

The mcidence of infection: diarrhoea, dysentery, upper acute respiratory infection, pneumonia, fever, measles, night
blindness, vomiting, ear and eye infections, within the fast 30 days will be recorded once per screened child, in
connection with the collection of baseline information (550 children) (Appendix 6). The data will be used for the
assessment and reiationships between oulcome paranieters,

For the children (n=180} enrolled in the feeding trial, morbidity (incidence within the last 2 weeks) will be
registered biweekly between baseline and endpoint. The results will be used to calculate mean morbidity (based on
4-5 registrations) in each intervention group during the feeding trial,

Below are description of common morbidily:

URI Presence of cough and or nasal discharge

ALRI (Pneumonia) Presence ol cough and tachypnoca (=40 resp/min) with or without chest indrawing
Diarrhoea 3 or more loose stools in 24 hours

Dysentery Loose stools with blood or blood with mucus

Fever >38" body temp.

Coempliance

The children and their families will be carefully informed about the importance of eating all of the test meals, not
changing their normal diet as well as not taking any nutrient supplements and deworming medication between
screening and baseline as well as during the feeding trial. A physician will be available for any health problems of
the children.

Good rapport between the community leaders, parents and 1ICDDR, B will ensure compliance. Regular visits of
study staff to the households as well as daily contact with the children and mothers when consuming the test meals
will be used to motivate the children and their families as well as reinforce the messages regarding compliance.
During biweekly visits to the households, for ceollection of merbidity and food intake data the mothers will be asked
if their children have been taking nuirient supplements and/or deworming medication.

During previous studies, we have found compliance of follow up was nearly 90%. Child who will eat 80% of the
assigned meal will be considered as successful compliance. In this study, we expect atleast 80% compliance to come
to feeding at the subcentre although according to sample size calculation if 37 children would complete 6X9 meals
would be enough to test the hypothesis of this efficacy trial. [n case of drop out, we may carry out stratified analysis
for less number of intake.
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Time schedule

Fall 2000

Fall 2001

Fall 2001 —
beginning of
January 2002

Mid December —
beginning of
February 2002

Mid January 2002
- mid February

End January 2002
- mid February

Pilot study: Composition and testing of test meals (including some food analyses).
Funded by the Council for Development Research, Ministry of Foreign Affairs,
Denmark, Intemational Center for Living Aquatic Resources Management,
Bangladesh and USAID. Already completed.

Subnussion of research project for approval by the Research Review Committee
{RRC) and Ethical Review Committee (ERC) of ICDDR,B. Design of forms and
questionnaires.

Selection of camps and identification of households and target children (inclusion
criteria points 1-4, page 12)

Setting up the survey (2 months):
»  Organisation of study facilities and development of forms and
Questionnaires
»  Recruitment of field staff and training as well as pilot testing of forms and
»  Questionnaires, procedures and equipment
> Obtaining informed consent from parents {inclusion criteria points 5, page 11)

'Before screening for vitamin A deficiency:

»  Clinical health examination

Children fulfilling inclusion criteria listed in points 1-6, page 1 1:
»  Stool collection and 1" deworming medication,- stool analysis (n=550)
» 2™ deworming (2 weeks after the 1" deworming)

At screening (n=550):

» 10 days after the 2™ deworming: Clinical health examination, anthropometry
(age, height, weight and MUAC), blood collection of children, fulfilling inclusion
criteria point 7, page 12

> Analysis of serum retmol from blood:

During a period of 6 weeks, the concentration of serum retinol will be
analysed from blood of the 550 children of which 180 with marginal vitamin A
deficiency (0.35-0.70 umol/L) will be randomly selected

Collection of baseline information of the households and the screened children
(n=550):

- socio-economic data

- habitual food and nutrient intake (one 24 h recall interview per

child)

- riskof dietary vitamin A deficiency (one interview per child)

- morbidity data (incidence within the last 30 days, one per child)

- data entry

»  Training of staff for cooking and feeding

Continued on the next page!
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Time schedule (continued)

End February
2002

Mid March 2002

Mid May 2002

June 2002 to
October 2002

November 2002 to
end 2003

Baseline (n=180):

»  Selection of 180 marginal vitamin A deficient children

»  Randomisation of the children to the 3 different intervention groups

»  Clinical health examination, anthropometry (age, weight, height and MUAC),
blood collection for the RDR method on a subsample of children (15 in each of

The 3 intervention groups)

Feeding period (9 weeks) (n=180):

»  Feeding lunch, 6 days a week for 9 weeks to 180 children

»  -Biweekly registration of food intake, beside test meal provided, one 24 h recall
interview per child :
-Biweekly registration of morbidity

»  Collection of duplicate portions of test meals

Endpoint (n= 180):
% Clinical health examination, anthropometry (age, height, weight and MUAC),
Blood collection of children, RDR test on a subsample of children (15 in each of

the 3 intervention groups)

After completion of the feeding trial
»  Chemical analyses of blood for assessing vitamin A and iron status, CRP,
ACT, prealbumin, analyses of nutrient composition of dishes and data entry

Data entry and statistical analyses of data

Writing articles for publication in intemational journals

Reports to sponsors and mstitutions in Bangladesh

Presentation of results to organisations/institutions which plan and implement
Policies, strategies, programmes and projects for the prevention and reduction
of vitamin A deficiency in children in developing countries, espectally
Bangladesh
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Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based
studies, indicalte the provision of hospital and other types of patient s care facilities and adequate laboratory support. Point out
the laboratory facilitics and major equipments that will be required for the study. For field studies, describe the field area
mcluding its size, population, and means of communications. (TYPE WITHIN THE PROVIDED SPACE).

The study will be conducted in Mirpur slum, Dhaka in a house purposely rented for the study . The building will

be used e.g. to conduct the health examination of the children, blood drawing, food storage, cleaning, and preparation,
cooking and feeding of test meals to 180 children. In the same building the families of the children

will have access to the services of a medical doctor, free of charge during study.

The laboratories at Laboratory Sciences Division, ICDDR,B have the required expertise to perform assays of the
study.

The following chemical analyses of blood will be done by Laboratory Sciences Division, ICDDR B:

Biochemical Indicator Device and reference

Serum retinol HPLC, Bieri JG et al., 1979

Serum retinol binding protein Single radial imunodiffusion technique using
commercial partigen plates (SRID)

Haemoglobin (whole blood) Colorimetric, Von Klein er al., 1965

Serum fernitin Enzyme Immunoassay, Dubois 8 ¢ ai, 1988

Serum transferrin receptor Enzyme Immunoassay, Flowers CH er a/, 1989

CRP . Immuncturbidimetric {Roche, commercial kit)

ACT Immuncturbidimetric {Roche, commercial kit)

The following chemical analyses of dish samples wil! be done by Laboratory Sciences Division, [CDDR,B and in
Denmark:

Nutrient Device and reference Place of analysis
Dry matter Freeze-drying ICDDR,B
Vitamin A HPLC, Bail GFM 19838 ICDDR,B
Energy Bomb Calorimetric, British standard ICDDR,B
Protein Micro Kjeldhal, Horwitz ED, 1975 ICDDR,B
Fat Titration van Dekamer, Van de Kamer JH, 1958 ICDDR,B
Ash Muffle Fumnace Denmark
Iron, calcium, zinc Atomic absorption spectrophotometer. Denmark
AOQAC official methods of analysis, 1990

The following stool analyses will be done at the Parasitology Laboratory, ICDDR,B:

Type of parasitic infestation Type of examination
Helminths, Ascaris lumbricoides and Trichuris trichuria | Intensity of infestation (mean epgs/g faeces)
Hookworms Intensity of infestation (mean eggs/g faeces)
Protozoa cysts, Entamoeba histolytica, Giardia Verification as zero, few, moderate or heavy
intestinalis and other protozoa cysts

The faecal samples will be examined microscopically by the quantitative ether sedimentation technique
(Hall, 1981).
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Data Analysis

' ER e 3
Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other
professionals. Specify what statistical softwarcs packages will be used and if the study is blinded, when the code will be
opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE
WITHIN THE PROVIDED SPACF),

The first, second and third specific objectives refer to the results from the feeding trial (n=180, one test meal for 9
weeks). The fifth specific objective refers to the results for health, food intake, morbidity and nutritional status from

. the screening (pre-feeding trial} (n=5350).

The data from the feeding trial is longitudinal as in each individual, each indicator is measured more than once over

; time. For indicators for changes in vitamin A and iron status, analysis of covariance will be used, testing group effect
. as a factor with nutrient intake during study, initial vitamin A and iron status, changes in iron status, markers of

. infection, morbidity during study, marker of protein energy malnutrition, initial and/or change in antropometry as

covariates. Thus, compatisons of changes in the indicators between the three groups will be analysed (specific ;
objectives one and two). In addition, the effect of the above mention variables on changes in the indicators for vitamin

: A and iron status will be explored. If an effect is found, sub group analysis will be performed (specific objective
© three).

: In order to study the relationship between the indicators for vitamin A and iron status, parasites, infection, morbidity,
+ food and nutrients intake and anthropometry, (multi)-analysis of variance will be used (specific objective five).

. Variance homogeneity of residual variation will be mvestigated through plots of standardised residuals against

. predicted values. Normal distribution of data will be investigated graphically and by Wilk-Shapiro’s test for normal
. distribution. If variance homogeneity does not exist or the data are not normally distributed, suitable mathematical

. transformations will be tried before nonparametric statistical analysis is performed.

The effect of sample size on the results obtained will be explored.

. The children (n=550) are given a unique number at screcning, numbers 300-850.

i Children (n=180) who are selected for participating in the feeding trial are randomly assigned to the 3 treatment

. groups and subsequently given another number; group 1: 001-060, group 2: 061-120 and group 3: 121-180. If more

: than one measurement is done on the same child of a parameter, the child will be labelled with the above given number .

followed by another number starting with 1, i.e. child number - 1, child number- 2 .. etc.
The blood analysis will be done without knowledge, of which group the children are assigned, since every blood
analysis is given a unique number. The data analysis will be done without knowledge of which intervention group the

i children are assigned. The groups will be decoded at the completion of the analysis.

! The co-principal investigator Ph.D. scholar Ms. Katja Kongsbak will do the major statistical analysis. During the
. statistical analysis of data, a qualified statistician from The Royal Veterinary and Agricultural University, Denmark
; will give appropriate assistance. A statistician has been involved in the planning of the study design, and the details of :

the statistical analysis are being developed as the study plan and implementation progress.

- The statistical analysis wil! be performed with the Statistical Analysis System software (SAS Institute, Inc., Cary,
! NC, USA).
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Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. I the study needs observations
on sick individuals, provide sufficient reasons for using them. Indicale how subject’s rights are protected and if there is any
benefit or risk to each subject of the study.

Vitamin A deficiency is still 2 major public health problem in the developing countries. Previous studies in the
proposed site indicated that > 50 % preschool children have subclinical deficiency based on serum retinol.

The children and their parents will be informed and explained orally and in writing about the purpose and
procedures of the study. Parents of children participating will give their written consent. Children who do not fuifil
the health examination, show clinical sign of vitamin A deficiency, have serum retinol concentrations < 0.35mmol/L
or show any clinical sign of sickness during the feeding trial will be referred to the medical doctor for treatment.

The following ethical considerations have been taken into account with respect to enrolling children in a negative
control group (receiving big fish). The children will replace only one habitual meal per day by a no/low vitamin A
rich meal, while all other meals will be consumed at home, as usual. The study will be conducted for a relatively
short period, 9 weeks, 6 days per week. No severely vitamin A deficient children (serum retinol concentration

<(.35mmol/L) will be recruited.
. At completion of the feeding trial, the children will be given a recommended oral vitamin A dose and other

supplementation and anti-helminthic agents as medically advisable.

The familics of the children will have access o the available services of the medical doctor and treatment at the

ICDDR, B local Mirpur office.
All children will be given anti-helminthic treatment before the study. In the study area, it has been found that >90%

children are infected.

For conducting the RDR method extra effort and mofivation will be done to keep the mother along with the child for
extra 5 h during. During this time the child and the mother will be served beverage.

Strict confidentiality will be observed regarding all information. Unigue number will be used for data presentation
instead of child’s name. The parents may have access Lo laboratory results and medical conditions of their child.
There is hardly any risk to participate in the study other than little discomfort during blood draw. Trained physician,

following all aseptic conditions will draw blood.

Use ol Animals
Describe in the space provided the type and species of animal that will be used in {he study. Justify with reasons the use of
particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed

procedures

Animals are not used.
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Literature Cited

Identify all cited references to published literature in the text by number in parentheses. List all cited refercnces sequentially as
they appear in the text. For unpublished references. provide complete information in the text and do not include them in the
list of Literature Cited. There is no page limit for this section. however excercise Judgment in assessing the “standard” length.
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+ . Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated:
working papers, internal (institutional} publication, international publications, international conferences and agencies, workshops
etc. Mention if the project is linked to the Government of Bangladesly through a training programme.

The immediate output of the study is to establish whether a supplementation of vitamin A rich small fish to
marginally vitamin A deficient children improves their vitamin A status and to what extent. If vitamin A rich small
fish has a positive impact on children’s vitamin A status, actions will be suggested to improve the production,
avatlability, accessibility and intake of vitamin A rich small fish. This can be achieved though policies, programmes
(for example the National Nutrition Programme funded by the World Bank) and projects within food production,
fisheries, health and nutrition implemented by government institutions, bilateral and United Nations agencies and
non governmental organisations.

The data of this project are for the Ph.d. programme of Ms. Katja Kongsbak. For other publications, authorship will
be on the basis of input, effort, expertise and consent among all involved partners. Katja Kongsbak, M.A. Wahed
and Shakuntala Haraksingh Thilsted will be co-authors on all publications from this study.

The results will be published in international journals and presented at international and local conferences and
workshops. Reports will be written to the sponsors and institutions in Bangladesh.

Collaborative Arrangements

Describe briefly if this study involves any scientilic. administrative. fiscal, or programmatic arrangements with other national or
international organizations or individuals. Indicale the nature and extent of collaboration and include a letter of agreement
between the applicant or his/her organization and the collaborating organization. (O NOT EXCEED ONE PAGE)

L. This research project will be carried out by rescarchers of ICDDR.B and The Royal Veterinary and Agricuitural
University, Denmark. Research collaboration between these two institutions has been formalised as detailed in the
Memorandum of Understanding (MoU) which is included (Appendix 8). The Mol gives researchers from both
institutions the opportunity to collaborate on rescarch projects. without having to seek additional approval by the
institutions.

2. ICDDR,B has conducted numerous research projects and has ongoing research projects in Mirpur slum, the study
site of this research project. [CDDR.B does not require endursement by the Government of Bangladesh to carry out
research projects in Bangladesh

3. ICDDR,B will be accountable to the Thrasher Research Fund for the use of all funds. Funds spent at the The
Royal Veterinary and Agricultural University, Denmark wiltl be transferred from ICDDR,B to The Royal Veterinary
and Agricultural University, Denmark. The Royal Veterinary and Agricultural University, Denmark will be
accountable to ICDDR.B for the use of funds.

4. ICDDR,B will be responsible for all administrative procedures and reporting (o the Thrasher Research Fund. The
Royal Veterinary and Agricultural University, Denmark will report 1o ICDDR,B regarding administrative
procedures.

The PI, co-P1 and co- investigators have worked closely together in the pilot phase of the project in October 2000.
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Give biographical data in the following table for key personnet including the Principal Investigator, Use a photocopy of this
page for each investigator. ' i

_ -N—ame Position ; Date of Birth

s

MD. Abdul Wahed Associate Scientist : 1th
January, 1947

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location Degree t  Year Field of Study
Wageningen Agrilcultural University, The Netherlands. Graduate EoOet 1998 *  International Graduate Course
Course on: Production and Use of Food
Composition Data in Nutrition
Asia Pacific Food Analyses nelwork, Brisbane, Australia. Training i Nov 1947 Training Workshop:
Food analyses
Towa State University, USA Training Aug 1992 " Assessment of Human
: : Vitamin A stalus
DUNN-MRC Nutrition Lab, Cambridge Training Apr 1988 . Nutrition Biochemistry
. Methodologies and techniques
Bangladesh Management Development Centre Course " Feb 1985 » Industrial Quality Coniro
Biochemistry Department of Royal Perth Hospital, University ot Stay Feb1984/Sep 1985, Clinicat Biochemistry
Westemn Auslralia !
United Nations University, INMU, Bangkok, Thailand Poslgraduate ;1982 " Nutritional Biochemistry
University of Rajshahi 13achelor 1966 Chemistry,Physics, Mathematics

Research and Professional Experience

Concluding with the present position, list, in chronological order, previous positions held, experience, and honours. Indicate current
membership on any professional socicties or public committees. List, in, chronological order, the titles, all authors, and complete references
to all publications during the past three years and Lo representative carlier publications pertinent to this application. (DO NOT EXCEED TWO
PAGES, USE CONTINUATION SHEETS)-

Employment:

Present Associale Scientist and Head, Nutritional Biochemistry Laboratory Sciences Division, Intemational Centre for
Diarrhoeal Disease Research (ICDDR,B), Bangladesh

June 2000 Consultant, Department of Paediatrics, Aga Khan University, Karachi, Pakistan. Vitaniin A estimation by HPLC

May-June, 1992 Project Consultant, Department of Public lcalth Science, University of Alabama, Binmingham, USA - "Collaborative
Vitamin A" project

1990 Consuftant, Aga Khan University, Karacht, Pakistan (to set up Nutrition Biochemistry lab methods)

1988 Consultant - valuation of laboratory methods & procedures Lo support ORS study in Kenya (Collaberation between
Kenya Med Res Councit and ICDDDR B)

November, 1983- Biochemist, Diarrhoea Control Centre, Damimam, Saudi Arabia (Collaborative Project of ICDDR,B)

February 1984

February,1979-81 Guest Facully in Clinical Biochemistry at the Institute of Medical Laboratory Technology, Dhaka

Current responsibilities:

a) Investigators on different research projeets related to nutritional biochemistry

b} Coordination with scienlist in view of proposal writing, data analyses, report writing etc
c) Training to junior staff and non-ICDDR,B trainees

d) Overall administration of the Nutritional Biechemistry Laboratory as head of the programme.
e) Supervision of students (Postgraduate and PhiD fevels)

) Collaboration with institutions both at home and oversens

Professional association:

1) Senior Vice President, Nutrition Socicty of Bangladesh

2) Member, Australian Association of Clinical Biochemists

3) Member, Intemational Association for Trace Element Research in Man and Animal

4) Fellow of ihe Institute of Research into Science and Technology, UK
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immunization contact enhanced antibody respanse te diptheria vaccine in infants younper than six months. J Nutr.1999,129(12):2192-5.
Oscndarp 5J, van Raaij JM, Arifeen SE, Wahed MA, Baqui AH, Fuchs GJ. A randomized placebo control trial of the effect of zinc
supplementation during pregnancy on pregnancy outcome in Bangladeshi urban poor. AM T Clin Nutr.2006,71(1 r14-9

Wahed MA ct al. (2000). Vitamin A and zinc deficiency among urban poor children in Bangladesh. The FASEB Journal, A536
Wahed MA, Haque R, Rahman HASM, Alumed T and Albert JM (2001). Effect of -carotene supplementation and anti-helminthic
therapy on vitamin A status in preschool children in Bangladesh. Presented at: Experimental Biology 2001, 31* March — 4™ April 2001,
Orlando, Florida, U.S.A.

Chapters in books:

2.
3

Wahed MA, Molla AM, Sarker SA, Rahaman MM, Greenough WB [1. Hypernatremic dehvdration in Bangladesh. In; An Annotated
Bibliography: Oral Rehydration Therapy. World Health Organization. 2nd ed. Washington: Pan American Health Organization, 1983:131.
Rahaman MM, Wahed MA. Direct nutrient loss and diarthoea. In: Diarthoea and Malnutrition ed: Chen & Scrimshaw. 1983 55-160.
Rahman MM, Wahed MA, Mahalanabis D, Sack RB. Preparing and preserving green leafy vegetables for poor communities in
Bangladesh. In: Wasantwisut E, Attig GA, editors. Empowering Vitamin A Foods: A Food-Based Process for the Asia and Pacific
Region. Salava: Institute of Nutrition, Mahidol University, 1995: 61-67.

Scientific papers in preparation:

Rahman MM, Wahed MA, Fuchs GJ, Baqui AH, Vermund SH, Alvarez JO. Effect of simultaneous zinc and vitamin A
supplementation on diarthea and acute respiratory infection in Bangladeshi children.

Rahman MM, Tofail F, Wahed MA, Fuchs GJ, Baqui AH, Alvarez JO. Shert term supplementation with zinc and vitamin A: no effect
on the growth of undemourished Bangladeshi children.

Rahman MM, Wahed MA, Fuchs GJ, Baqui AH, Alvarez JO. Synergistic effect of vitamin A and zinc on the biochemical indices of
vitamin A nutrition in children.
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Biography of the Investigators

Give biographical data in the following table for key personnel including the Principat Investigator. Usc a photocopy of this
page for each investigator. '

Name Position Date of Birth

Shakuntala Haraksingh Thilsted Associate Professor 29th October, 1949
(Ms., Dr.)

Academic Qualifications (Begin with baccalaureate or other initial professional education)
Institution and Location Degree Year Field of Study

Department of Animal Science, The Roval Velerinary and Ph.D. © 1980 Physiology of Nutrition
Agricultural University (RVAU), Demsnark

Veterinary Faculty for FAO Fellows, RVAU, Penmark Postgraduate 1976 Postgraduate Course in

Course . Physiology of Animal Nutrition
University of the West Indies, Trinidad B.Sc. 1971 B.Sc. Tropical Agriculture,

Upper Second Class Honours
{Antmal Production Option)

Research and Professional Experience

Concluding with the present position, list, in chronelogicat order, previous positions held, experience, and honours. Indicate current
membership on any professional societies or public committees. List, in, chronological order, the titles, all authors, and complete refercnces
to all publications during the past three vears and {o representative earlier publications pertinent to this application. (DO NOT EXCEED TWO
PAGES, USE CONTINUATION SIIEETS).

Employment (last 15 years):

Sep 1992 - present Associale Professor, The Research Department of Human Nutrition, RVAU, Denmark

Dec 1996 and Nutritien Consullant, International Fund for Agricultural Development (IFAD), Htaly

Apr - May 1997

Nov 1995 - Jan 1996 Nutrition Consultant, UNICEF, Arab Republic of Egypt

Get - Dec 1994 Nutrition Adviser Central Laboratory for Food and Feed, Agricultural Research Centre, Ministry of
Agricullure,
Land Reclamation, Fisheries and Animal Wealth, Arab Republic of Egyvpt

Jan 1991 - Aug 1992 Associate Professor, Department of Production Physiclogy and Human Nutrition, RVAU, Denmark

Dec 1989 - Dec 1990 Coordinator, Child Health Programme, International Centre for Diarthoeal Disease Rescarch (ICDDR,B),
Bangladesh

Jan 1988 - Nov 19389 Nutrition Coordinator, Child Health Progranume, ICDDR B, Bangladesh

Jul - Dec 1987 Nutrition Coordinator, Urban Volunteer Programme, ICDDR,B, Bangladesh

Jan 1985 - Jun 1987 Associate Professor, Department of Animal Physiclogy, RVAU, Denmark

Posts held:

1999 - present Member of the Steering Committee, Danish Network (or Poultrv Production and Health in Developing
Countries

1997 - present international Coordinator, RVAU, Denmark ]

1997 - present Coordinator, Intenuniversity Conference for Agricultural and Related Sciences in Europe, White Paper Project

1996 - present Member, Research and Ph.D. Commitice, Research Department of Human Nutrition, RVAU, Denmark

1996 - present " Member of (he Steering Committee of the European Forumn for International Nutrition

1995 - present Coordinator of the DANIDA (Danish International Development Assistance) ENRECA (The Bilateral

Programine for Enhancement of Rescarch Capacity in Developing Countries) project "Food and Nutrition
Security in Bangladesh: Energy and Micronutrient Availability in Rice-based Diets”
1994 - present Member, The ENRECA Health Network, Denmark

30




Posts held (continued):
1992 - present Meinber of the Stecring Conunittee of the Nordic Network for Intemmational Nutrition
1992 - present Coordinater of the European Union {(EU) NECTAR (Natura European Comumunity Training programme for

. Agriculiural universities in southern RegionsYNATURA (Network of European Agricultural (Tropical and
subtropical oriented) Universities and scienlific complexes Related with Agricultural development) pregramme
“Food and Nutrition Sciences™

10.

11.

1993 - 1994 Member of the Board of Department, Research Departinent of Human Nutrition, R VAU, Denmark

1992 - 1995 Member of the Education Committee, Rescarch Departinent of Human Nutrition, RVAU, Denmark

Apr 1991 - Aug 1992 Member of the Board of Institute, Institute of Anatomy and Physiology, RVAU, Denmark

1950 Member of the Consultative Group organized by UNICEF headquariers, New York, for preparing a video film

"Figuring the Problem: Surveying Nutrition Status” by the British Broadcasting Cooperation (BBC) for naticnal
statistical bureaux in developing countries. Bangladesh

1989 - 1990 Member of the Consultative Group organized by the National Nutrition Council and UNICEF, Bangladesh for

designing and testing a modified geowth chart for Bangladesh

12 - 26 Cct 1989 Member of the Consultative Group for the Pre-uppraisal of The Village Milk Production Project, Bangladesh

and Collaboration between The Bangladesh Livestock Research Institute and The Department of Animal
Science and Animal Health, RVAU, Denmark

1989 Member of the Comumitiee for the National Camnpaign for the Protection and Promotion of Breastteeding
organized by UNICEF, Bangladesh

1989 Member of a Workmg Group on Breastfeeding and Weaning Diets, organized by UNICEF, Bangladesh

Jan 1988 - Dec 1989 Nutrition Consuitant, Urban Volunteer Progranune, ICDDR,B, Bangladesh

Mar - Nov 1986 Head of Department, Depoartment of Animal Physiology, RVAU, Denmark

Mar 1985 - Mar1986 Assistant Head of DJepartment, Department of Animal Physiology, RVAU, Denmark

Recent publications related to developing countries:

Larsen HN, Rasmussen OW, Rasmussen Pi1, Alstrup KK, Biswas SK. Tctens 1, Thilsted SH, Hermansen K (2000). Glycaemic index of

parboiled rice depends on the severity of processing: study in type 2 diabetic subjects. European Journal of Clinical Nutrition, 54: 380-
385.

Larsen T, Thilsted SH, Kongsbak K, Hansen M (2000). Whole small fish as a rich calcium source. British Joumnal of Nutrition, 83:
191-
196.

Thilsted SH (1999 Importance of diet diversity for tnproved nutrition. /u Proceedings of the National Workshop on Food-based
Strategies for Improving Nulrition in Bangladesh, Bangladesh Agricultural Research Council, Phaka, Bangladesh. p. 33-34.

Thilsted S, Roos N (1997). Policy issues on fisheries in relation to food and nutrition security. p.61-67. In Ahmed M, Delgado C,
Svedrup-Jensen S, Santos RAYV (eds.) Fisheties policy research in developing countries: issues, priorities and needs. ICLARM Conf.
Proc. 60, 112 p.

Roos N, Islam MdM, Thilsted 8H, Ashrafuddin Md, Mursheduzzaman Md, Mohsin DM, Shaisuddin ABM (1999). Naga, ICLARM Q,
22,2:16-19.

Nielsen BB, Hedegaard M, Thilsied SH, Josepl A, Liljestrand J (1998). Does ante natal care influence posipartum health behaviour?
Evidence from a community based cross sectional study in rutal Tamil Nadu, South India. British Journal of Obstetrics and
Gynaecology, 105: 697-703.

Hansen M, Thilsted, SH, Sandstrém B, Kongsbak K, Larsen T, Jensen M, Sorensen 88 (1997). Caleium absorption from small soft-
boned
fish. Journal of Trace Elements in Medicine and Biology, 12:148-154.

NATURA/NECTAR (1997). Food: composition and hygiene. Teacher’s and Student’s handbooks. Wageningen Agricultural University,
The Netherlands.

Nielsen BB, Lijestrand J, Hedegaard M, Thilsted SEI, Joseph A (1997). Reproductive pattern, pi:rinatal mortalily, and sex preference in
rural Tamil Nadu, South India: community based cross sectioal study. British Medical Journal, 314, 1521-1524.

Tetens I, Biswas S, Glitse L'V, Kabir KA, Thilsted SH, Choudhury NEH (1997). Physico-chemical characteristics as indicators of starch
avatlability from milled rice. Journal of Cereal Science, 26, 355-361.

Thilsted SH, Roos N, Hassan N (1997). The role of small indigenous fish species in food and nutrition security in Bangladesh, NAGA
Supplement july - December 1997, p. 13-15.



Biography of the Investigators
Give biographical data in the followi ng table for key personnel including the Principal Investigator. Use a photocopy of this
page for each investigator. :

i

Name Position - Date of Birtlnl-

AR A AP o merrae e re elon C e e N - - e e S U

Katja Kongsbak (Ms.) Ph.D. scholar  12th June, 1968

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location DegreeYear Field of Study
Research Department of Human Nutrition (RDHN), Mse Nutnition, Food Mach 1997 . Micronutrient malnutrition in
The Royal Veterinary and Agricultural University (RVAU), Sciciee and developtng countires, Thesis:
Rolighedsvej 30, 1958 Frederiksberg C. Denmark Technology 1 Calcium bioavailabilily of small
! fish cvaluated in rats and
! hutnans.
RDHN, RVAU, Demnark PhI). course | February 1998, Ph.D. course in human
: Nutrition:
. “Research Methods in Human
! Nutrition”
i?DI-lN, RVAU, Denmark Ph.12. scholar June 2000 + Human nutrition. Micronutrient

malnutrition in developing
countries, especially vitamin A
deficiency.

Department of Mathematics and Physics, RVAU, Denmark Ph.D. course February 1998 Ph. D). course in statistic:
“Muliivariate Analysis™

Research and Professional Experience o o e om

Concluding with the present position, list, in chronelogical erder, previous posilions held, experience, and honours. Indicate current
membership on any professional societies or public committees. 1ist. in, chronological order, the titles, all authors, and complete references
to all publications during the past three years and to representative earlier publications pertinent to this application. (DO NOT EXCEED TWO
PAGES, USE CONTINUATION SHEETS).

Employment:

June 2000 Ph.D. scholar

November - December 1999 Technical assistant, RDHN, RVALS

Nevember 1998 - October 1999 Research assistant, RDIIN, RVAL

Scptember - October 19498 Research assistant, Danish Institulc of Agricultural Sciences (DIAS), Denmark

August 1997 - August 1998 Research assistant, RDHN, RVAU

May - July 1997 . Rescarch assistant, DIAS

Tenching Experience:

January 1999 Assistant and teacher in “Food and Nuirition Security in Developing Countries™ a 3 weeks”™ M.Sc.course,
RDHN, RVAU

January 1998 Assistant and teacher in “Foud and Nutrition Security in Developing Countries™ a 3 weeks'M.Se. course,
RDIN, RVAU

November - December 1997 Participated in development of the M. Sc.teaching module “Food Habits and Communication: Actions and
Strategies” for African umiversities. Funded and published by the EU (European Union) financed
NATURA/NECTAR programine: Network of ewropean Agricultural (Tropically and subtropically oriented)
Universities and scientific complexes Related with Agricultural development / Natura European Community
Training Programme for Agriculiural Universities in Southern Regions programme
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National and International Conferences:

August/September 1999

April 1998

August 1996

Stays Abroad:
Augusi-November 2000

April - June 1999

April 1998

1998/1999

November - December 1997

Other Activities:
April - December 1999

Publications:

8% Asian Congress of Nutrition, Seoul, Korea (abstract, poster and oral presentation)

The National Workshop “National Strategies for Improving Nutrition in Bangladesh” organized by Bangladesh
Agricultural Research Council (BARC), Dhaka, Bangladesh.

The Annual Meeting of the European Academy of Nutritional Sciences, Copenhagen, Denmark (abstract and
poster)

Conducled a pilot study on “The effectiveness of vitamin A rich small fish in improving vitamin A status in
children in Bangladesh™ in Mirpur slum, Dhaka, Bangladesh

Field study in Bangladesh. Conducting the food consumption study ~Validation of I d observed food weighing
and 24 h recall methods in rural Bangladesh™ with Professor Nazmul Hassan, Institute of Nutrition and Food
Science, University of Dhaka, Bangladesh

Field visil in Bangladesh

Participated in international meetings in comection with preparation of the EU-financed project Interuniversity
Conference {for Agricultural and Related Sciences in Europa)

Wageningen University, The Netherlands. Development of the M.Sc. teaching module *Food Habits and

Communication: Actions and Strategies™ topether with African and Dutch colleagues financed by
NATURA/NECTAR programme

Member of the board of the depariment, RDHN, RVAU

1. Hansen M, Thilsted SH. Sandstrom B, Kongsbak K, Larsen T. Jensen M, Serensen SS (1998). Calcium absorption {rom small sofl-
boned fish. Journal of Trace Elements in Medicine and Biology; 12: 148-154.

2. Kongsbak K, Thilsted SH, Hansen M, Larsen T (1996). Calcium bicavailability of Bangladeshi small fish and amaranth leaves
evaluated in rats (Abstract). European Academy of Nutritional Sciences, Annual Meeting: The role of trace clements for health
promotion and disease prevention, Denmark.

3. Kongsbak K, Hassan, N, Thilsted SH (1999). Validation of 1 d observed food weighing and 24 h recall methods in rural Bangladesh
(abstract). 8" Asian Congress of Nutrition, 29" August - 2™ September, Seoul, Korea.

4. Larsen T, Thilsted SH, Kongsbak K, Hansen M (2000). Smalt fish as a rich calcium source. British Journat of Nutnition; 83: 191-196.
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Detailed Budget for New Proposal

Project Title: “The Efficacy of Vitamin A Rich Small Fish in Improving Vitamin A Status in Children in Bangladesh”

Name of PI: M. A. Wahed

Protocol Number:

Funding Source: Thrasher Research Fund

US$ Overhead (%): 7% of the total grant minus equipment; 12,930 US$

Starting Date: 01-10 -2001

Strategic Plan Priority Code(s):

Amount Funded (direct): 190,357 USS

Closing Date: 30-09 -2004

Name of Division: Laboratory Sciences Division

Total: 203,287

Sl. No Account Description Salary Support US $ Amount Requested
Personnel Position Effort% | Salary | 1st Yr 2ye | 39Yr

1 M A Wahed, Principal Investigator Man month 9 20 1480.00 | 2.664
2 Physicians (3) (No. of persons) 12 100 600.00 7.200 .
3 Nurses (2) 12 100 400.00 4,800
4 Scientific officers (2) 12 100 550.60 6,600
5 Supervisors (2} 12 100 433.00 5,196
6 Logistic support ass. (1) 9 10 20000 1,860
7 Ficld research officer (1) 3 100 333.00 1,000
8 Research assistants {7) 39 100 300.00 11,700
9 Dictician (1) 6 100 300.00 1.800
10 Health Assistants (9) 60 100 250.00 15,000
11 Cooks (4) 12 100 140.00 | 1,680
12 Kitchen helpers and attendants (24) 84 1040 120.00 10,080
13 Field assistants (3) 21 100 180.00 3,780
14 Data analyst (1) 3 100 650.00 1.950)
15 Data entry tech. (2) 9 100 400.00 | 3.600
16 Security guards (3) 21 100 120.00 2,520

Sub Total 81,370
17 Consultants(3),social science, parasitololgy, 3 100,00 | 3000

food consumption

Local Travel 0

International Travel 0

Sub Total 3,000

Supplies and Materials (Description of Items) -
18 Food for test meals elc. ) 19,500
19 Medicines elc. 1,200
20 Ultensils, scales, blenders etc. 4435
21 Fumniture/fittings etc. 1,660
22 Syringes, needles, tubes, containers etc. 2,400
23 Children’s books, children’s photos, ID cards, papers efc. 1800
24 Stationers, printing elc. 1.500
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25 Transporl of items 200
Sub Totals 33,335
Equipment

26 Freezer and refrigerator 1,150

27 Generator and stabiliser 1,000

28 Electronic scales, MUAC strips elc. gL

29 Field centrifuge 800

30 Computer 2,002
Sub Totals 5,652

Other Contractual Services
Repair and Maintenance

31 Rent, Communications, Utilities 3,600
Training Workshop, Seminars
Printing and Publication |
Staff Development
32 Other expenses 1,600

Sub Total 4,600

Interdepartmental Services yr {27ve [39Yr
Computer Charges
Pathological Tests
Microbiological tests
Biochemistry Tests
X-Rays

Patients Study
Research Animals

33 Biochemistry and Nutrition (blood: Retinol, RBP, preatbumin, APP, iton status, RDR etc.) 48,200 |
(food: energy, fat, protein, vit. A etc.) |
34 Transport 2,000 i
Xerox, Mimeographs etc. |
35 Parasitology Laboratory 6,000
36 Food anal.(Fe/Ca/Zn), blood: ACT and external validation at KVL, 6,200 }
Denmark
Sub Total 62,400
Other Operating Costs

Capital Expenditure
- TOTAL DIRECT COST 190,358 $

{Overhead (7%) 12,929 $)

NOTE:

In the “Time Schedule”(page 18), it is shown that the intervention trial. field work and laboratory analyses will be conducted
in the first year (October 2001 - October 2002). In the following period. until October 2004, the activities will be supported by
co-funding sources, pleasc see the next section “Budget Justification”. Thus the “Detailed Budget for New Proposal” on the
previous page show the expected funds from the Thrasher Research Fund, which will be utilised in the first year only.
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Budget Justifications

Plcase provide one page statement justifyving the budgeted amount for cach major item. Justify use of man power, major
equipment, and laboratory services.

1) Specific functions of all personnel and consultants (all values are based on a pilot study conducted in October

2000);

M A Wahed, Principal investigator, 20 % work load during 9 m. Overall supervision and responsible for biochemical
analyses. '

3 Physicians, 1 for 6 m for health examination and selection of children and together with 2 for 3 m each clinical
health examination/blood drawing of potential participants (350 children) at screening, baseline (45 children) and
endpoint (180 children). Routine health care and examination of children and mothers.

2 Nurses, 6 m each, assisting during clinical health examination and/or blood drawing of potential participants (550
children) at screening, baseline (45 children) and endpoint (180 children) and blood handling in the field
(centrifugation of blood, separation of serum and distribution of each serum sample into storage tubes).

2 Scientific officers, 6 m each, development and testing of questionnaires and forms, training of research/health
assistants, overall supervision/checking of cook, kitchen helpers, research/health assistants, quality control of recerded
data, assisting the research/health assistants.

2 Supervisor, | for 3 m to supervise the baseline survey of 550 households and 1 for 9 m to supervise field activities,
data collection etc.

1 Logistic support ass., 9 m. Office work, liaison with field and ICDDR,B. Local purchasing help.
1 Field research officer, 3 m for the baseline survey of 550 households.

7 Research assistants, 1 for 3 m for the mapping of potential participants and 6 for 6 m each. See “Research Design
and Methods” - section “Test meal preparation and distribution” for further description. In addition, recording of data
and assisting in the health examination, anthiropometry, stool collection and qualitative study.

1 Pietician, 6 m, planning and overall supervision of test meals preparation and feeding.

9 Health assistants, 2 for 9 m each. ldentification and mapping of target children, and together with 7 heaith assistant
6 m each, collection of baseline information of 550 children: socio-economic, morbidity, 24 h dietary recall and semi
quantitative questionnaire on vitamin A food and during feeding trial: 24 h dietary recall and morbidity of 180 children
as well as perception of mola.

4 Cooks, 3 m each, preparation of raw foods and cooking of all test meals, see “Research Design and Methods™ —
“Test meal preparation and distribution” for further description.

24 Kitchen helpers and attendants, 2 for 9 m each to work along with health assistant for mapping etc. 22 for 3 m
each for cleaning of all raw foods, preparation of all raw foods etc, see “‘Research Design and Methods” - section
“Test meal preparation and distribution” for further description. In addition, bring the child to the feeding place.

3 Field assistants, 1 for 9 m for mapping and field support activities and 2 for 3 m each for fish collection.
Purchasing and collection as well supervising cleaning of all fish for test meals. See also “Research Design and
Methods™ - section “Test meals™.

1 Data analyst, 3 m, assisting in designing programmes for entry of data collected and data analysis.

2 Data entry tech., 1 for 3 m and 1 for 6 m for data entry and cleaning.
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Budget Justifications (continued)
3 Security guards, 1 for 9 m and 2 for 6 m each. Security guard (24 h) for the rented building for conducting the field
trial in the slum. See “Research Design and Methods”, section “Test meal preparation and distribution™.

3 Consultants, 1 m each for specific scientific issues: parasitology, social science and food consumption surveys.

2) Justification for equipment to be purchased:

1 Freezer, short-term storage of fish and duplicate food samples in Mirpur

1 Refrigerator, short term cooling/thawing of foods and samples

I Generator, due to irregular electricity supply

1 Stabiliser, due to irregular electricity supply

2 Electronic weighing scales, weighing of children

1 Centrifuge at the field office. To spin the blood and for stool preparation.

1 Computer at the field office for data entry: logbook of study children with address and administrative support.

3) Funds received by co-funding institutions:

1. International Centre for Living Aquatic Resources Management (ICLARM), Malaysia and United States of
America Agency for Intemational Development (USAID). (Pilot study already conducted)

2. Council for Development Research, Danish International Development Assistance (Danida), Ministry of Foreign
Affairs, Denmark

3. Research Department of Human Nutrition, The Royal Veterinary and Agricultural University (RVAU), Denmark

Total amount of funds received from co-funding institutions: 144,474 §

Personnel

Ms Katja Kongsbak, Pi.D. scholar, Research Department of Human Nutrition, RVAU, Rolighedsvej 30, 1958
Frederiksberg C, Denmark (phone: + 45 35 28 24 97; fax +45 35 28 24 83, email- kak@kvl.dk) wiil be responsible
for the daily running of the project, data analyses and publication of results. Funded by the Council for Development
Research, Danida, Ministry of Foreign Affairs, Denmark, (2 % years’ salary)

Dr. Shakuntala H. Thilsted, Research Department of Human Nutrition, RVAU, Rolighedsvej 30, 1958 Frederiksberg
C, Denmark (phone: + 45 35 28 24 97; fax +45 35 28 24 83, email: sht(@kvl.dk) is responsible for the overall
implementation. monitoring and co supervision of the study as well as follow up of the study and policy implications. .
{3 m salary)

Transport, accommedation and allowances for co supervisor/co principal investigator
Aurplane tickets (3 trips) Denmark-Bangladesh return for Ph.D. scholar Katja Kongsbak (Funded by the Council for
Development Research, Danida, Ministry of Foreign Affairs, Denmark) -

Airplane tickets (2 trips} Denmark-Bangladesh retumn for Dr. Shakuntala H. Thilsted for co supervisor (Funded by
Danida, Ministry of Foreign Affairs, Denmark)

Stay in Bangladesh for Ph.D. scholar Katja Kongsbak (including accommeodation and allowances)
Stay in Bangladesh for Dr. Shakuntala H. Thilsted co supervisor (including accommodation and allowances)

Transport (in Bangladesh) for Ph.D. scholar Katja Kongsbak and partial for study personnel during study (Funded by
the Council for Development Research, Danida, Ministry of Foreign Affairs, Denmark)
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Other Support

Describe sources, amount, duration. and grant number of all other rescarch funding currently granted to Pl or under
consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR}

M. A. Wahed, Principal investigator:

Project title:
Function:
Funding period:

Source of funding:

Yearly amounts:

Annual work load:

Project title:
Function:
Funding period:

Source of funding:

Yearly amounts:

Annual work load:

Project title:
Function:
Funding period:

Source of funding:

Yearly amounts:

Annual work load:

Project title:
Function:

Funding period:

Source of funding:

Yearly amounts:

Annual work load:

Causes of low birth weight: effect and e(ficacy of micronutrients supplements
Co investigator; laboratory analyses: training of personnel

May 2001 - December 2003

UNICEF

US § 463,000.00

10 %

Nutritional Biochemistry Laboratory
Administrative Head

on going

ICDDR,B/USAID

US § 40,000.00

45 %

Size at birth and biochemical indicators
Co investigator; laboratory analyses
June 2001 - April 2002

The World Bank

US $ 79,000.00

5%

Arsentic exposure, health outcome and mitipation

Co investigator; laboratory analyses: sample collection; liaison
wilh collaborators

October 2001 - September 2003

SIDA (Swedish International Development Agency), WHO
US $ 200,000.00

20 %

L7 ]
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Other Support (continued)

Shakuntala Haraksingh Thilsted, Co investigator:

Project title:

Function:
Funding period:

Source of funding:

Annual work load:

Project title;

Function:
Funding period:

Source of funding:

Annual work load:

“Food and Nutrition Security in Bangladesh: Energy and Micronutrients Availability in
Rice-based Diets”

The Bilateral Programme for Enhancement of Research Capacity in Developing Countries
(ENRECA)

Overall coordinator of the project

February 1999 - January 2003

Danida (Danish Intemational Development Assistance), Ministry of Foreign Affairs,
Denmark

Yearly amounts budgeted to The Royal Veterinary and Agricultural University, Denmark:
Year 1 - US $ 100,00.00

Year 2-US § 125,000.00

Year 3 - US § 187,500.00

Year 4 - US $ 208,000.00

3 months per year

Content and bioavailability of vitamin A, iron and zinc in commonly consumed foods in
developing countries

Component coordinator

2001 - 2004

Danida (Danish International Development Assistance), Ministry of Foreign Affairs,
Denmark

Yearly amounts budgeted to The Royal Veterinary and Agricultural University, Denmark:
Year | - US § 72,00.00

Year 2 - US § 79,000.00

Year 3 - US § 34,000.00

Year 4 - US § 14,000.00

1 months per year



Check List |

After completing the protocol, please check that the following selected items have been included.

1. Face Sheet Included v
2. Approval of the Division Director on Face Sheet v’
3. Certification and Signature of Pl on Face Sheet, #9 and #10

4. Table on Contents Ve

5. Project Summary v

6. Literature Cited v

7. Biography of Investigators | v

8. Ethical Assurance \

9. Consent Forms v

10. Detailed Budget . v’

To : Date:

From

Subject

T P




Appendix 1 _
International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Household Mapping Form

If the household has at least one child 3-7 years the following questions will be asked

L Household mapping 1D#; [ O

2. Name of head of household:

3. Occupation of head of household:

4. Address/location

5. Camp Code| |

6. Daté of interview: | }-2001

7 List all children in the houschold less than 10 years:

SERIAL NAME SEX DATE OF AGE FISH EATING VITAMIN A MULTI- SUFFERING | DURATION | CHILD'S
NO. BIRTH HABIT CAPSULE VITAMIN FROM OF MAPPING
DOES THE CHILD TAKEN TAKEN ILLNESS ILLNESS ID#
EAT FISH? 1 = Yes, within the 1="Yes, withinthe | Only current
1= Arabic 1= Small Fish st om lastom iilness (0300~
2=Bangali 2= Big fish 2= fanthe 27 Yoo WA IE | Sew codelist) | pags) 1XXX)
1=Male 3=English 3 = Small and big lish 3=No 3=No
2=Female |DDMMYY | YY MM |4 n,
i .
2
3
4
5
Name of interviewer: Code ||
l




International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Household Mapping Form

“Suffering from illness” — CODE LIST

Chronic Diseases: Acute Diseases:

1 = Persistent or chronic diarrhoea 8 = Measles

2 = Tuberculoses 9 = Respiratory tract infections
3 = Chronic pneumonia disease 10 = Acute diarrhoea |

4 = Asthma 11 = Skin infections

5 = Diabetes Type 1 12 = Typhoid

6 = Hepatitis B / Jundice _ 13 = Dysentei‘y

7 = Cardiac malformation 14 =

15=




Appendix 2
International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur
Child Clinical Health Examination Form

Name of child ! |

Basic daz

L Date of interview ] ||

DD MM YY

2. Child study ID# N Y A

3. Child mapping [D# [ T

4. Mapping household ™# | |__ | | _ |

5. Camp code S
6. Respondent 1= Mother 2= Father 3= Other

7. Sex 1= Male 2= Female

8. Date of birth i | | | 9. Date of birth | | 10. Date of birthi___ | L

" (Bengati/Urdu DD MM YY  (English calendar) DD MM YY (Arabic calendar) DD MM YY
calendar)
11. Age [ S N
Y Y M M

Anthropometry

12. Height (cm) | ! | | |

13. Weight (kg) || || |

14. MUAC (mm) || _|-1_|

Immunization

15. DPT1 1= Yes 2= No

16. DPT2 1= Yes 2=No

17. DPT3 1=Yes 2= No

18. OPVi1 1= Yes 2= No

19. oPv2 1=Yes - 2=No

20, OPV3 1= Yes 2=No

21. Measles 1= Yes 2=No

22. BCG 1=Yes 2=No




. Child mapping ID¥|___|_ | | | Child study ID¥# [
General Examination
23 Appearance 1= Normal 2=111 looking
24, Palior 1= Absent 2= Present
25, Skin condition 1= Normal 2= Rash 3= Others
26. Pulse I R
27. Temperature | | |[.|__|°C
28 Respiration ]_j___! / Rate/min
29. QOedema I=Yes 2=No
30. Presence of illness 1=No 2= Acute diarrhoea 3= Persistent or chronic diarrhoea

(If necessary, circle more than one)4= Tuberculoses

5= Chronic pneumonia disease 5,

6= Asthma 7= Diabetes Type 1
8= Hepatitis B/ Jundice 9= Cardiac malformation
10= Measles 11= Respiratory tract infections
12= Skin infections 13= PEM
14= Others
Systemic Examination
31 Heart (auscultation) 1= Normal 2= Added sound
32 Lungs 1= Clear 2= Wheeze 3= Crepitating 4= Rhomce
33. Abdomen, shape 1= Normat 2= Distended
34, Abdomen, tenderness 1= Absent 2= Present
35. Eye examination, signs of vitamin A deficiency: )
1= XN 2=X1A 3=XIB 4=X2 3= X3A 6=X3B
. T=X8 §=XF 9= Normal
Sample Collection
36. Stool sample collected 1= Yes 2=No
37, I deworming given 1=Yes 2=No
If ves, 38. Date of 1™ deworming | { | |
DD MM YY
39. 2" deworming given 1= Yes 2= No
If ves, 40, Date of 2™ deworming | i !
DD MM YY
41, Biood sample collected 1= Yes 2=No
If ves, 42, Date of collection | i | |
. DD MM YY
43, Blood sample collected for RDR 1= Yes 2=No .
If ves, 44, First blood (0 h) - time of collection [ | h
45. Second blood (5 h) - time of collection | i h
Date.................. Physician.............cccoooe i



Appendix 3
International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Household Socio-economic Form (1)

Date of interview A A T S N

Household mapping 1D# I T

Name of head of household

Primary occupation of head of household

Address/location/camp

Name of child / Child mapping 1D#

a

Name of child / Child mapping ID#

/]

Name of child / Child mapping ID#

!

Name of child / Child mapping ID#

!

Camp code |__ |



Household mapping ID# |

International Centre for Diarrhoeal Disease Research, Bangladesh

Fish intervention on vitamin A status in children — a study in Mirpur

[

Household Socio-economic Form (2)

| | Camp code | |

Please see the attached code list!

SE | Name of Sex Age Relation to head of HH | Marital status Occupation Literacy status Current | Education

ID | HH members 1 = Male enrolled | (Years

# 2=Femal [ YY MM code code code code | in school | completed)
1=yes ‘

2=no




International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Camp code:
1 = Football Ground QId
2=7

il

3=7
4=7

Relation to head of HII code:
1 = Head of household

2 = 1th wife
3 = 2™ wife
4 = 3" wife

5 = Husband
6 = Son

7 = Daughter
8 = Brother
9 = Sister

10 = Nephew
11 = Father
12 = Mother
13 = Uncle
14 = Aunt

15 = Other

Household Socio-economic Form (3)
' CODE LIST

Marital status:

1 = Unmarried

2 = Married

3 = Divorced

4 = Separated / abandoned
5 = Widow / widower

Occupation:
0 =Dependent (< 5 y)
I = Student

2 = Housewife
3 = Office worker
4 = Day labour

5 = Skilled labour (radio, TV, fan, industry worker)

6 = Rickshaw / push car puller
7 = Driver

8 = Conductor / Helper

9 = Merchant

10 = Unemployed

Il = Teacher

88 = Do not know
99 = Other (specify)

Literacy status

1 = Can read only

2 = Can sign only

3 = Can write only

4 = Can write & read

5 = Cannot write & read

Education

0 = No. formal education

01-09 = No. of class passed
10=S8.8.C. passed

11 =H.S.C. passed ,
12=DB. A /B.Sc/B. Com passed
13=M.A /M.Sc./M. Com passed



International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Household Socio-economic Form (4)

Household mapping ID# | { [ | f Camp code | |

1. Which source of water is used for:

a. Drinking Municipality supply = 1 Own arrangement by plastic pipe =2
Tube well =3 Well =4 Others =5

b. Cooking Municipality supply = 1 Own arrangement by plastic pipe =2
Tube well =3 _ Well=4 Others =5

¢. Washing utensils Municipality supply = 1 Own arrangement by plastic pipe =2
Tube well =3 Well =4 Others =5

d. Bathing Municipality supply = 1 Owmn arrangement by plastic pipe = 2
Tube well =3 Well =4 Others =5

e. Others Muni:cipality supply = 1 Own arrangement by plastic pipe = 2
Tube well =3 Well = 4 Others =5

2. Do you store water for each of the following purposes:

a. Drinking Yes=1 No=2
b. Cooking Yes =1 No=2
¢. Washing utensils Yes=1 No=2
d. Bathing - Yes=1 No=2
e. Others Yes=1 No=2

3A. Which type of pot is used to store the water:

1. Small bucket Yes =1 No=2 5. Small container Yes =1 No=2
2. Medium bucket Yes=1 No=2 6. Medium contait.ler Yes=1 No=2
3. Big bucket Yes=1 No=2 7. Big container Yes=1 No=2
4. Jug Yes=1 No=2 8. Other Yes=1 No=2




Household Socio-economic Form (5)

Household mapping ID# | | | | | Camp code | |

3B. How many times during 24 hours is water being collected (for all purposes)

L |

4, What is the self-made waterline near to:
Latrme =1 Drain = 2 Other=3 NA =4

3. Which type of latrine is used for each of the following age groups:

a. Males (>7 vears) No fixed place =1 Open=2 Sanitary = 3 Pt=4
b. Females (>7 years) No fixed place =1 Open =2 Sanitary = 3 Pit=4
" C 5-7 years children No fixed place = 1 Open =2 Sanitary =3 Pit=4
d. 3-4 years children No fixed place =1 Open =2 Sanitary = 3 Pt=4
e. < 3 vears children No fixed place =1 Open =2 Santtary = 3 Pt=4

6. Is the household using an individual or shared latrine:
Individual = 1 Shared = 2

7. Using slippers to the latrine:

a. Does the study child use slippers to the latrine
StudychildD#| | | | Yes =1 No=2
Study childID#| | | Yes =1 No=2
StudychidD#| | | | Yes=1 No=2

b. Total members in the household L]

<. Number of members who use slippers to the latrine | |




Household Socio-economic Form (6)

Household mapping ID# | | i | |

Camp code | |

8. What kind of hand washing practice is being used for each of the following

purposes:
Purpose Type of agents* | How* Source of water*
a. Before food preparation
b. Before eating
c. After defecating
d. Cleaning child’s bottom
e. Other
*Type of agent No=0 Water=1  Mud=2 Ash=3 Soap=4
Other =5
*How No=0 Lefthand=1 Righthand=2  Both hand =3
*Source Municipality supply = 1 Own arrangement by plastic pipe = 2

Tube well =3 Well =4

Others =3

9A. Is the drinking water container being covered

9B. Is the raw food being covered

9C. Is the cooked food/ curries being covered

10. Construction of the house:

2. What is the wall made of

Yes =1 No=2
Yes=] No=2
Yes=1 No=2

Pacca=1
Katcha/Mud = 5

Tin=3 Hardboard/Polythene=4
Thatched =7 Corrugated tin = 8

Bamboo =2
Brick made =6

b. What is the floor made of

Pacca=1
Katcha/Mud = 5

Bamboo =2
Brick made = 6

Tin=3 Hardboard/Polythene=4
Thatched =7 Corrugated tin = &

c. Whatis the roof made of

Pacca=1
Katcha/Mud = 5

d. Is the bedroom and kitchen attached?

Tin=3 Hardboard/Polythene=4
Thatched =7 Corrugated tin = 8

Bamboo =2
Brick made = 6

Yes=1 No=2




Household Socio-economic Form (7)

Household mapping ID#: | | | | | Camp code: | |

11. Number of windows in dwelling house: | | |

12, Number of rooms in dwelling house: |__ | |

13. Open drain around the house:
a. Is there an open drain beside the bedroom Yes=1 No=2

b. Is there an open drain beside the kitchen Yes =1 No=2

14. Are domestic/wild animals presence in the household:

Goat =1 Chicken=2 Cat=3 Dog =4

15. Total monthly household income (including all sources of income):

||| |_|_[taka
16. House possession : House rented = 1, If yes|_| | | | Taka
House owned = 2
Not owned, ntot rented and do not pay rent = 3
17. Which of the following items does the household own:
(Please circle the answer)
a. Khat b. Lep c. Tosak d. Hurricane
e. Watch/clock f. Chair/table g. Almirah h. Radio
i. Television j. Bike k. Showcase . Cow
m. Goat n. Electricity
18. Form of fuel used for cooking: Gas=1 Firewood =2 Cow dung =3

Kerosene =4 Other=35

Signature of the interviewer: Code: ||




.y StudyID[__ | |_ |1
Appendix 4
International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Dietary Intake Assessment by 24 h recall

I Study D#: )

2. Child Mapping ID#: 1] |

3. Name of child: [

4. Household mapping ID#: I

3. Camp Camp code ]
6. Date of interview: ] | | ]

DD MM YY

7. Respondent(s): 1=mother 2= father 3= others (relation to the child)

I would like to talk now specifically about what you ate yesterday.

8. Did vou eat the normal amount of food vesterday? |

Yes. same as usual...............coooooioiioi 1 (Gote9) |
No. more than usual .................ocoo.oooooveoervirone 2 |
No. lessthan usual.................c..ocooooeoeeeoiiniae 3 |
Don't Know ..o 9(Goto9)

8a. Why didn't vou eat the normal amount of food? [MORE ANSWERS POSSIBLE]

9. Now I would like vou to remember exactly what you did and what foeds vou ate and any drinks vou drunk

yesterday. We will start with the first thing vou did when you woke up vesterday. What time did vou first eat
something after vou woke up vesterday?
What did vou eat? [PROBE FOR MAIN INGREDIENTS OF BHAJJIS, CURRIES, COMPOSITE
DISHES] When did you eat after that? etc. [PROBE FOR SNACKS BETWEEN MEALS, PROBE FOR
DRINKS (TEA WITH/WITHOUT MILK AND SUGAR; ALCOHOLIC DRINKS)} PROBE FOR BINP
NUTRITION SUPPLEMENT AND ASK FOR FRACTIONS CONSUMED!!!

24H-RECALL

Hour Food (List ingredients of composite dishes |Food code| Amount # | Houschold HH measure
separate if possible) measure code

Page 1




Study ID | | v,'
Hour Food (List ingredients of composite dishes | Food code | Amount# | Household | HH measure
separate if possible) measure code

Page 2



StudyIDf_|__|__ | |

10. Did you take any other vitamin/mineral tablets yesterday?

- SO PU S OS 1
3 o S OSSR UUSRPRTROt 2 (Goto Il)
Don't KIOW ..o 9 (Goto11)

10a. Could you describe the vitamin/mineral tablets [PROBE vitamin A, multivitamin; ask respondent to show
package; show pictures/bottles to respondent]

10b. During the last 2 weeks did the child take anyv vitamin/mineral tablets?

XS e L
NO e 2 (Goto11)
Don'tkmow........... ... ... 9 (Goto 11)

10c. Could vou describe the vitamin/mineral tablets [PROBE vitamin A, multivitamin; ask respondent to show
package: show picfures/bottles to respondent|

Finally I would like fo ask vou some questions about the oil you normally use for cooking in the household.
11. How many cups or smail bottles of oil were used by the entire family for cooking purposes yesterday?
Numberofcups | | | OR Number of bottles | | |
[IF RESPONDENT DOESN'T KNOW THEN FILL IN "99"; FRACTIONS ARE ALLOWED]
12. How manyv peopie were eating in the household vesterday?
Number of aduits (< 18 y)

Number of children (< 18 y) (I

Page 3




24H-RECALL CODES: (to be filled in after each field visit)

Study ID |

Food

Code

Amount

Amount unit

Code

Name of interviewer:

Code ||

Page 4




Appendix 5
Internationa! Cenire for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Semi-quantitative Dietary Assessment of Vitamin A

1. Child Mapping ID# 1
2. Name of child | |
3
4, Household mapping ID# I T S
5. Camp Camp code I
6. Date of interview | I [ ‘
DD MM YY
7. Respondent(s) 1= mother 2= father 3= others

FOOD | FOOD NAME [[CONSUMPTION DURING | OFFICE USE:
CODE THE LAST 24 HOURS FREQ/24 H
SERVING SIZE

USUAL PATTERN:

D = DAILY

W= 1-6 DAYS/WEEK
M= 1-3 DAYS/MONTHS
N = NEVER '

Bengali name Morning | Afternoon | Evening S M L
Amount | Amount | Amount

GREEN LEAFY
VEGETABLES:

Data shak

Lat shak

Pui shak

Kolmee shak

Muia shak

Palong shak

Helencha

Misti kumra shak

Lau shak

Misti allo shak

Sharisha leaves

Kanta naute




Child’s screening no. | |

FOOD |[FOOD NAME JCONSUMPTION DURING |OFFICE USE: USUAL PATTERN:
CODE THE LAST 24 HOURS FREQ/24 H D= DAILY
SERVING SIZE ||[W=1-6 DAYS/WEEK
' M= 1-3 DAYS/MONTHS
N= NEVER

Bengali name Morning | Afternoon { Evening S M L D w M N
Amount {Amount | Amount

VEGETABLES:

Data

Begun

Shim

[
Lal shim '

Misti kumra

Badha kopi |
Borboti [
:
: Potol :
Korola/Uchche
v
Chichinga

Kakrol |

Dherosh

Tomato (Kacha)

FRUITS:

Paka Pepe

]}
Kochu data/Lati {
Anarosh |

Paka Tomato




Child’s screening no. ]

FOOD
CODE

FOOD NAME

CONSUMPTION DURING

THE LAST 24 HOURS

OFFICE USE: USUAL PATTERN:

FREQ/24 H D= DAILY

SERVING SIZE }W=1-6 DAYS/WEEK .
M= 1-3 DAYS/MONTHS
N = NEVER

Bengali name

Morning | Afternoon | Evening
Amount | Amount | Amount

S M L D W M N

FISH:

Boal

Katla

Mohashole

Magur

Mota Mach

Dhela

II

MEAT and EGG:

Gorur Mangshaw

Murgee

Dim

MILK and MILK
PRODUCT:

Gorur Dudh

Ghee

Other foods?

Name of interviewer:

Code |_ |




Appendix 6
International Centre for D:arrhoeal Disease Research, Bangladesh
Fish intervention on vntamm A status in children — a study in Mirpur

Morbidity Form
1. Study ID# [
2. Child Mapping ID# [ T
3. Household mapping ID# (I
4. Camp , Camp code | |
5. Name of child | |
6. Date of interview | j | | Weekof visit: | 12341516789}
DD MM YY
7. Respondent l=mother 2=father 3=others (relation to the child)
8. Diarrhoea: : 1=Yes 2=No
9. If yes. duration in days: Days
10. Dysenterv: 1 = Yes 2 =No '
11. If yes, duration in days: Days
Acute Respiratory Infection
UARI:
12. Nasal discharge: 1=Yes 2=No
13. If yes, duration in days: _| Days
14. Sore throat: 1= Yes 2 = No
15. If yes, duration in days: ' Days
16. Cough: 1 ="Yes 2=No
17. If yes, duration in days: Days




.

ChildMapping ID#__| | [ |[StudyID#| | J |
I
18. Cold: I=Yes 2=No
19. If yes, duration in days: Days
ALRI (Preumonia):
20. Able to drink: I=Yes 2=No
21. Chest indrawing; 1=Yes 2=No
22. If yes, duration in days: Days
23. Fast breathing : 1=Yes 2=No
24. If yes, duration in days: Days
25. Central cyanosis i = Yes 2=No
26. 1f yes, duration in days: Days
27. Fever: ] = Yes 2= No
28. If yes, duration in days: Days
29 Measles: 1=Yes 2=No
30. If yes, duration in days: Days . ‘
| 1
31. Night blindness: 1=Yes 2=No
32. If yes, duration in days: Days
33. Vomiting; 1=Yes 2=No
34 If yes, duration in days: Days




s
| ChildMapping ID#|__ | | | |StudyID#| | [ |
35. Ear discharge: 1=Yes 2=1No 3 = one ears 4 = both ears
36. If yes, duration in days: Days

37. Eye infection {conjunctivitis), | 1 = Yes 2=No 3 = one eye 4 =both eves

38. If yes, duration in days: Days
39. Angular stomatis; 1 =Yes 2=No
40. If yes, duration in days: Days

1=Yes 2=No

41. Referred / hospital visit required:

42, Diagnosis for which referred /hospital required:

43. Treatment given:

Date ..ccuveennnnn.n. Name of interviewer: ... ... ... .. |




Appendix 7
International Centre for Diarrhoeal Disease Research, Bangladesh

Fish intervention on vitamin A status in children — a study in Mirpur

Perception of Mela Form

1. Study ID# N N .
2. Child Mapping ID# [ T S
3. Household mapping ID# [ I I
4, Camp Camp code ]
5. Date of interview L | |-2002
6, Respondent 1= Mother 2=Father
3= Other (relation to child)
Introduction:

All children were given a fish curry during the study. The fish curry was made either with mola or
with rui. Your child was given the mola curry every day during the study. We will like to ask you
and your child who took part in the study some questions regarding mola and the mola curry.

Section A: Questions for the Mother

First I will like to ask you a question about mola in general:

7. What do you consider as the beneficial effects of eating mola?

Fuil of vitamins

Full of vitamin A

Good for/protect eyes
Nutritious

Good for health

Good for growth
Increases blood volume
Tasty

. Others

TR Mo ao o

[

List other options during pretesting:




e

Perception of Mola Form

StudyIDF || ||

8. Did your chiid like to eat the mola curry each day during the study?
l1=Yes 2=No

8A. If yes, why:
a. Tasty

b Felt full

c Less sick

d. Happier

3 Got more energy
f Grow better

g. Others

List other options during pretesting:

8B. If no, why not:

a. Did not taste good
b. Did not like to eat mola curry every day
List other options during pretesting;

9. Do you think that the mola curry had a beneficial effect on your child’s health?
1 =Yes 2=No 3=Do not know

10. If yes, how did the mola curry benefit your child’s health?
Felt full

Less sick

Happier

Got more energy

Grow better

Good for/protect eyes

: Nutritious

1. Others

List other options during pretesting:

wMmoe A o

11. Did the mola curry have a negative effect on your child’s health?
1 =Yes 2=No

11A. If yes, what are the reasons?
List other options during pretesting:




Perception of Mola Form .

StudyID# | | |

12. If we ask you to give mola regularly could you continue to give your child mola?

l=Yes 2=No

12A. If yes, why:

a. Good for the child’s health

b. The child likes mola '
c. Tasty

d. Contain vitamin and minerals
f. Mola is cheap

g. Others

List other options during pretesting:

12B. If yes, how often could you continue:
a. Never

b. Every day
c. 1- 2 times per week
d. 3 - 4 times per week

e. 5-6times per week

f. 1-3 times per mo

g. <1 times per mo

List other options during pretesting:

12C. If no, why:

a. Child does not like mola

b. Not tasty

c. Bones

d. Some family members do not like
e. Moila is costly

f Others

List other options during pretesting;

12D. Who decide in the household what the child should eat?

a. Mother
b. Father
c. Child

List other options during pretesting:




Perception of Mola Form

StudyID#| | | |

13. If we tell you that mola is good for your child’s health how frequent do you wish to give
mola to your child?

a. Never

b. Every day

c. 1- 2 times per week

d. 3 - 4 times per week

€. 5- 6 times per week

f. 1-3 times per mo

g. <1 times per mo

List other options during pretesting:

14. If we tell you that mola must be eaten with the head and eyes to benefit your child’s eyes
(vision), growth, health and welibeing, will you always prepare the mola with the head and
eyes?

I=Yes 2=No

14A. If No, why?
List other options during pretesting:

15. If we tell you that mola is good for your child’s eyes (vision), growth, health and wellbeing,
in which way will you prepare mola for your chiid?

a. With the head

b. Without head

c. Both with the head and without head

d. Fried

e. Boil

f. Smashed

List other options during pretesting:

16. The present price of mola in the market is xx taka per xxx per kilo. Will you buy mola for
this price?
1=Yes 2=No

Tt




Perception of Mola Form

Study ID#} | || |

16A. If yes, how often will you buy mola?
a. Never

b. Every day

c. 1- 2 times per week

d. 3 - 4 times per week

€. 5-6 times per week

f. 1-3 times per mo

2. < 1 times per mo

16B. If yes, how high a price are you prepared to pay? |_| | |taka/kg

16C. If no, how low a price are you prepared to pay? |_| | |takake

Section B: Questions to the Child

17. Did you enjoy eating the mola curry?
1=Yes 2=No '

17A. If yes, why?
List other options during pretesting:

178. If no, why not?
List other options during pretesting:

18. Did the mela curry make you feel different?
1=Yes 2=No

18A. If yes, how?
List other options during pretesting:

18B. If no, why not?
List other options during the pretesting:

Date...cccvviviniiiinn, Signature of INterVIEWer . iiiiivieiienieieireecerrrasrenssaen Code | |
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he Centre was established in 1978 3s an international research institution and
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“develep and disseminate sciutions ic major renroductive and child health nroblems
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Any research activity will receive requisiie approva! by Resasrch Review Committes
(RRC) and Ethicai Review Ccmmiltee (ERC) of ICDDR, B, and appropriate
adminisirative channels of KVL. Any maior changss in the imglementation of
researcn will be discussad bebyeen the parties in advance and, where necessary,
will be submitied {0 the RRC and ERC for approval. At evary stage of work (i.e.
siarting from protecol develcoment, implementation of activities, up to publication of
resecrch papers, if any) both the parties will raview, svaluate and decide cn actions
and out come of the work in joint meetings ss mutually agread.

Both the pariies will be acknowledged for thair contributicns in the dissemination of
research findings and cutcomes.
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APPENDIX —-9.

International Centre for Diarrhoeal Diéease Research, Bangladesh (ICDDR,B)
Voluntary Consent Form for Screening Children for Study

- Before recruiting into the study, the study subjects must be informed about the objectives, procedures, and potential benefits
and risks involved in the study. Details of alt procedures must be provided including their risks, utility, duration, frequencies,
and severity. All questions of the subjects must be answered to his/her satisfaction, indicating that the participation is purely
voluntary. For children, consents must be obtained from their parents or legal guardians. The subjects must indicate his/her
acceptance of participation by signing or thumb printing on this form

Title of the project: The efficacy of vitamin A rich small fish in improving vitamin A status in
children in Bangladesh

Protocol No.: 2001-025

Investigators: M. A.Wahed®, Katja Kongsbak?, Sakuntala Thilsted?

QOrganisation: ‘ Head, Nutritional Biochemistry, Laboratory Sciences Division, ICDDR,B

? Research Department of Human Nutrition, The Rayal Veterinary and
Agricultural University, Copenhagen, Denmark (KVL)

Vitamin A deficiency is an important heafth problem in Bangladesh. It may lead to night blindness and
other eye changes, and even to complete blindness if the deficiency is not identified and effectively
treated. Moreover, vitamin A-deficient individuals cannoct fight well against infectious diseases.

From earlier research studies we know that over haif of the pre-schocl children in your area have
marginal vitamin A deficiency, although they do not have any manifestation of deficiency. Your
children, 3-7 years of age, might also have such deficiencies. We are from ICDDR,B concucting a
research study in ccllaboration with The Royal Veterinary and Agricultural University, Copenhagen,
Denmark. The main purpose of our study is to examine ways to improve vitamin A status of children
who have marginal deficiency of vitamin A.

Since you have a child 3-7 years of age, we request for your permission to enrolt her/him in our
study, and if you agree the fcllowings would be done:

1. We shall collect information on your socio economic status, the types of foods that your child
usually takes including those containing vitamin A, and commeon illnesses that she/he had
suffered from in the recent past. One of our study staff would visit your home to collect such
infarmation, which would take less than an hour. The study staff would also measure welight,
height and mid upper arm circumference of your child to assess her/his nutritional status. A
physician will examine your child to assess if she/he has any recent or chronic illness, and if an
iliness is identified she/he would either provide treatment at our research sub-centre located in
your community or refer your child a health facility for necessary treatment.

2. Waorm infestation is very common and majority children in your community have worms. We
would collect a small sample of your child’s stool for laboratory test and determine if she/he has
worms and if they are few or too many. We would treat your child with an appropriate medicine
for killing worms in her/his intestine, and repeat the dose 2 weeks later. We hope that this
treatment would make your child free of worms,

3. To measure the amount of vitamin A (retinol), iron, and indicators of sub clinical inflammatory
illness (acute phase proteins) we would perform certain laboratory tests. For this purpose, an
experienced doctor will collect 4.0 ml (less than a teaspoonful) of blood from a vein in her/his
arm. Other than momentary pain from the needle prick, small chance of discolouration of the skin
surrounding the puncture site, and rare possibility of infection, collection of this amount of bload
would cause no other harm to your child. We would use one-time-use, sterile syringes and
needies, and also take other precautions to prevent these problems,




4, For the purpose of our study it is important that your child does not receive any type of vitamin A
or multivitamin or mineral supplements during the study period without informing and discussing
with our physician.

5. Some laboratory analyses take more time than expected; however, we would try to get the
results as soon as possible. We would then get back to you with the results of serum retinol, and
one of followings would be done: (i} if your child has severe vitamin A deficiency (i.e. serum
retinol <0.35 pmol/L), we would treat your child with high potency vitamin A; (ii) if your child has
marginal vitamin A deficiency (serum retino! <0.35-0.70 umol/L), we would seek your permission
to enroll your child in the next phase of our study; and (iii} if the retino! level is adequate, the
child may not require vitamin A supplementation, and we would also not enroll her/him in the
study.

6. Al information collected from you/your child will be kept confidential, and none other than the
investigators of this study would have an access to them. We would be happy to provide you
information on medical prablems, treatment, and results of the laboratory tests of your child.

7. There is no risk, except for the minor problems that might occur in relation to collection of blood.
Possible benefits from participating in the study include identification of unrecognized vitamin A
deficiency and other medical problems of your child and receive appropriate treatment for them,
and also free treatment against intestinal worms.

8. Participation in this study is voluntary, and you are the only person to take decision either for or
against participation of your child in the study. You would also be abie to withdraw your child
from the child at any time after enrollment. There is no penalty if you do not agree to our
proposal of enrolling your child in the study, and also if you withdraw your consent after
enroliment of your child in the study.

9. You would be able to ask questions to the doctor and the study staff about our study, health of

your child, and the results of the laboratory tests performed on your child. You would also be able
to communicate with the principal investigator, M. A. Wahed, at telephone number: 88 11 751

If you agree to our proposal for enroliment of our child in our study, please indicate that by putting
your signature or left thumb impression at specified space below.

Thank you for your cooperation.

Parent/guardian’s name Parent/guardian’s signature/LTI Date
Investigator/representative’s name Investigator/representative’s signature  Date:
Witness’'s name Witness's signature Date:

2/¢
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APPENDIX -9

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B)
Voluntary Consent Form for Screening Children for Study

Before recruiting into the study, the study subjects must be informed abeut the objectives, procedures. and petential benefits and risks
involved in the study. Details of all procedures must be provided including their risks. utility, duration. frequencies, and severity, Afl
questions of the subjects must be answered to his/her satisfaction. indicating that the participation is purely voluntary. For chaildren, consents
must be obtained from their parents or legal guardians. The subjects must indicate hisfher acceptance of participation by signing or thumb
printing on this form

Title of the project: The efficacy of vitamin A rich small fish in improving vitamin A status in children in
Bangladesh

Protocol No.: 2001-025
Investigators: M. A. Wahed', Katja Kongsbak®, Sakuntala Thilsted
Organisation: ' Head. Nutritional Biochemistry, Laboratory Sciences Division, ICDDR.B

" Research Department of Human Nutrition, The Roval Veterinary and Agricultural
University. Copenliagen. Denmark (KVL)
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. APPENDIX -9

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B)
Voluntary Consent Form for Feeding Trial

Before recruiting into the study, the study subjects must be informed about the objectives, procedures, and potential benefits
and risks involved in the study. Details of all procedures must be provided including their risks, utility, curation, frequencies,
and severity. All questions of the subjects must be answered to his/her satisfaction, indicating that the participation is purely
voluntary. For children, consents must be obtained from their parents or legal guardians. The subjects must indicate his/her
acceptance of participation by signing or thumb printing on this form

Title of the project: The efficacy of vitamin A rich small fish in improving vitamin A status in
children in Bangladesh

Protocol No.: 2001-025

Investigators: M. A. Wahed!, Katja Kongsbak®, Sakuntala Thilsted®

Crganisation: ! Head, Nutritional Biochemistry, Laboratory Sciences Division, ICDDR,B

¢ Research Department of Human Nutrition, The Royal Veterinary and
Agricuitural University, Copenhagen, Denmark (KVL)

You might remember our previous visit when we informed you on a research study that ICDDR,B is
conducting in your community in collaboration with The Royal Veterinary and Agricultural University,
Copenhagen, Denmark.

Just in case you have forgotten the details, we would like to remind you the purpose and procedures
of the study. Vitamin A deficiency is an important health problem in Bangladesh. it may lead to night
blindness and cther eye changes, and even to complete blindness if the deficiency is not identified
and effectively treated. Moregver, vitamin A-deficient individuals cannot fight well against infecticus
diseaseas.

The main purpese of our study is to examine ways to improve vitamin A status of children who have
marginal deficiency of vitamin A. With your approval, we enrolled your child in the screening phase of
the study, and found that she/he has marginai deficiency of vitamin A {serum retinol 0.35-0.70
umol/L).

In this second “Feeding Phase” of the study, we want to examine if it would be possible to improve
vitamin status of chifdren with marginal vitamin A deficiency by providing them with a curry in their
diet that contains a small, local fish, called "Mola”, which contains goed amounts of vitamin A. Since
your child has marginal vitamin A deficiency, we would like to enroll her/him in this study. If you
allow us to enroll your child, the followings would be done:

1. We would ask you to bring your child to the sub-centre for lunch, 6 days in a week, for 9 weeks,
and also to bring her/him in the event she/he develops an illness. In the sub-centre we would
provide lunch to all children with a blended curry containing one of the followings: (i) Mola fish,
with high vitamin A content (ii) Ruhi fish with low or no vitamin A, and (iii) Ruhi fish with added
vitamin A. We would divide all children into three groups and each group would receive one of
the above curries during the entire duration of the study by pure chance, and thus your child

| would have eqgual chance to fall in any of these groups.

2. Before starting the feeding trial, we would select 1/4™ of the children in each of the 3 groups by a
process similar to lottery. We would determine their Relative Dose Response (RDR), which is
considered as a reliable indicator for individual’s vitamin A reserve in the liver. This would require
collection of 1.0 mi (1/5" of a teaspoonful) of fasting blood in the morning, and another 1.0 ml of
blood 5 hours following an oral dose of retinyl palmitate (vitamin A). During this 5-hour period,
the study children would stay at the research sub-centre where snacks and drinks, which do not
cantain vitamin A, would be provided. Your chitd would have a 25% chance to fall in this group of
children. You would also be able to stay at the sub-centre with your child, and snacks and drinks
would be provided to you.

4

1/t
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During the 9-week study period, a study staff would visit your house every fortnight and collect .
information on foods that your child had taken during the previous 24 hours, and on illness that

she/he might have had in the previous fortnight. If your child develops any feature of vitamin A

deficiency such as night blindness or eye changes, or if she/he develops an iliness that requires

routine supplementation of vitamin A such as conditions with measles, pneumonia and diarrhoea,

we would pull out your child from the study to safeguard her/his interest and provide her/him

with high potency vitamin A as recommended by WHO, Study staff wil! also enquire and assass

your perception about mola fish using open ended questionnaire as well as out of focus group

discussion while you are assembled at the subcentre for child’s feeding.

For the purpose of our study, your child will not be allowed to take any vitamin A or multivitamin
or mineral supplements during the study without informing and discussing with cur physician. At
the end of 9-week trail, we would provide vitamin A to all study children.

At the end of the 9-week feeding trails, we would again measure her/his weight, height and mid
upper arm circumference. An experienced doctor will collect 4.0 ml (less than a teaspoonful) of
blood from a vein in her/his arm. Similar to before, we would select 1/4™ of the children from
aach of the 3 feeding groups for Relative Dose Response test. The procedures would be the same
as described before, and it would require collection of an additional ml of blood, 5 hours after an
oral dose of vitamin A. Your child would have a 25% chance to fall in this group of children.

Other than momentary pain from the needle prick, small chance of discolouration of the skin
surrounding the puncture site, and rare possibility of infection, collection of a maximum of 6.0 +
5.0 = 11.0 ml of blood by 4/5 different pricks over a 9 week period would cause no other harm.
We would use one-time-use, sterile syringes and needles, and also take other precautions to
prevent such problems. Possible benefits from participating in the study include identification of
vitamin A deficiency and other medical problems, and their appropriate treatmant as well as
possible improvement in their nutritional status.

All information obtained from you/your child will be kept confidential, and none other than the
investigators of this study would have an access to those information. We would be happy to
provide you information on medical problems, treatment, and results of the laboratory tests of
your child. Some laboratory analyses take more time than expected; however, we wouid try to
get the results as soon as possible.

Participation in this study is voluntary, and you are the only person to take decision either for or
against participation of your child in the study. You would also be able to withdraw your consent
at any time during the study. There would be no penalty if you do not agree to our proposal of
enrolling your child in the study, and also if you withdraw your consent at a later time.

You would be able to ask guestions to the doctor and the study staff about our study, health of
your child, and the results of the faboratory tests performed on your child. You would also be able
to communicate with the principal investigator, M. A. Wahed, al telephone number: 88 11 751

Thank you for your cooperation.

Parent/guardian’s name Parent/gquardian’s signature/LTL Date

Investigator/representative’s name Investigator/representative’s signature Date:

Witness’s name Witness's signature Date:
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International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B)
Voluntary Consent Form for Feeding Trial

Relore recraiting into te sindyv, the study subjeets nurst be infurmed abouk the shjectives, procedures, and potential benefits and nishs
involved in the study. Details of ol procedures must be provided including sheir risks, ulifity. duration frequencies, and severity. All
questions of the subjects must be answered to his/er satisfaction, indicating that the participation is purely voluntary. For children, cousents
must be obtained frem their parents or lezal guardians. The subjects must indicate hisfher aceeptance of participation by signing or thumb
printing on this form

Title of the project The efficacy of vitamin A rich small fish in improving vitamin A status in children in
Bangladesh

Protocol No.: 2001-023

Investigators: M. A, Wahed'. Katjo Kongsbak®, Sakuntala Thilsted?

Oraanisation: ' Head. Nuuritional Biochemistry. Laboratory Sciences Division, ICDDR,B

- Réscarch Depariment of Hhoman Nutrition, The Royal Veterinary and  Agricultural
University. Copenhagen, Denmark (KVL)
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Review of Prospectus “The effectiveness of vitamin A-rich small fish in improving vitamin A
status in children (7-11 yrs) in Bangladesh” (MA Wahed)

1. Impact on child health and well-being: The issue of sustainable (i-e., food based) solutions |
to marginal vitamin A déficiency requires attention since coverage with twice-yearly

supplements is never universal, not sustainable in many areas, and almost never reaches children

over the age of five years. Consumption of vitamin A-rich small fish, as proposed here, is a

likely approach in environments in which these types of fish are or can be grown and are

accepted as food for children. Impact could be significant.

2. Practical applications: The approach has practical applicability in many parts of Asia at
least. and perhaps in other areas where aquaculture is or can be practiced. Within the local area,
the applicant does not discuss the extent to which cultivation and consumption of mola is already
part of the household economy for households similar to those of the children to be studied in the
present project, nor whether if mola were cultivated there are significant barriers or facilitators
(culturally and economically) to these fish being utilized as food for children. Because this is a
potentially empowering approach, evaluation of the efficacy of the intervention is Justified only
if there is reasonable expectation of its being adopted and utilized on a fairly wide scale.

3._Purposes and Objectives: The proposal is well written and the objectives clearly stated.
[nteractions with iron starus; infection, and potential confounding variables are well formulated.
I would be pleased to see further explication of how the results will be utilized to lead into
practical application.

| 4. Project Design: In general, the design (randomized intervention with a positive and a
negative control) is appropriate for the questions being addressed. The attention to detail of data
collection and of intervention (i.e., preparation and delivery of the test meals) is also a strength.
However, there are several aspects of design that can be clarified or improved.

a) Although I am generally in agreement that 7-11 year old, non-school attending
children are an appropriate study population for this project, the selection of this age group is not
well justified by the applicants. Their data on prevalence of subclinical vitamin A deficiency is
in younger children. The calculation of sample size and power is based in dePee’s work on 7-11
year old Indonesian children; this is quite appropriate but the applicants should discuss whether
they believe their Bangladeshi sample will exhibit similar or different prevalences and '
distribution of low serum retinol. The justification for selecting non-school attending children is
the assumed higher risk of vitamin A deficiency in this group than in school-attenders, but there
are no estimates or data provided as to what proportion of children are non-school attenders.
Since this variable is likely to be very non-random across age (with fewer younger children
being non-attenders than older children) and probably non-random across gender, the
implications need to be thought out and specified. Also, among non-school attending children,
what are the logistics of a centralized meal daily? This obviously depends on the childrens’
actrvities during the day and their ability to get to the feeding site reliably.
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b) Whether low serum retinol levels or other indicators of mild vitamin A deficiency are
seasonal in this population is not discussed. If seasonality is characteristic, the design should
take this into account and will be considerably complicated.

c) Clearly the assignment to intervention group will not be (and probably cannot be)
blinded. However, it is essential that data analysis be blind to group assignment (see #5 below)
and this is not mentioned. '

~ d) Assessment of “habitual food intake” with a single 24-hour recall is proposed both at
baseline and followup, and is not adequate to estimate habitual intake. At least it should be
supplemented with some kind of qualitative targeted food frequency instrument that addresses
significant sources of vitamin A in the diet. Additionally, a more comprehensive assessment of
diet and household resources will be essential to moving from this study toward practical
interventions. ICDDRB has quite a good track record in the area of dietary assessment, and
there should be plenty of resources in the immediate institutional enviornment to strengthen this
aspect of the study.

e) I would feel more comfortable about the ultimate utility of the work if there were a
concrete plan for working on integrating the intervention into the local community on a longer-
term basis.

. 5. Evaluation: The importance of assuring a single-blind (i.e., data analysis done without

- knowledge of intervention group assignment; see #4c above) cannot be over-emphasized.

- No mention is made of how the qualitative data (mother's perceptions, etc) will be addressed.
Additionally, iron status is treated in the paragraph on statistical analysis as a potential
confounding variable; in fact, a separate analysis of the effects of the intervention on iron status
(with iron status as the outcome variable) needs to be elaborated and the implications for sample
size explored.

6. Project Site: The project site is appropriate and accessible; the investigator and the
institution have a record of work in the area.

7. Replicability: If the outcome is positive, there will be little need for replication per se. The
logical next questions have to do with application and generalizability of the interevention.
Particularly, since the additional food will be completely subsidized during the research, what
are the implications for sustainability?

8. Funding Considerations: The budget is quite reasonable for the work proposed, and
considerable co-funding is demonstrated.
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TRF Prospectus Review

Project Name: The effectiveness of vitamin A-rich small fish in improving vitan
A status in children (7-11 yrs) in Bangladesh. Submitter: M.A. Wahed

Comments :

1. Impact on child health and well-being.

The project addresses a child health problem in developing

countries, in my opinion however, pre-school children should be

the target of this study because they have higher risk for the
consequences of vitamin A deficiency. With the current level of

malnutrition among pre-school children in Bangladesh, it will be

more beneficial to child health and well-being to focus first on this

target group. Furthermore, recommendations from this research

can also be used in the Bangladesh National Nutrition Program,

which will also focus on improving nutrition of the under-five. If it

is planned in this way, Thrasher involvement would likely be a _
significant factor in making progress toward solving malnutrition |
among millions of children in the country where the prevalence of
this problem is currently one of the highest in the world. -

2 . Practical application

Food-based strategies are long term, sustainable and culturally
accepted ways of controiling and preventing vitamin A deficiency
in developing countries. Studies in Bangladesh had indicated both
direct and indirect benefits of increasing the production and
consumption of green leafy vegetables and fruits rich in pro
vitamin A carotenoids, especially B-carotene in rural populations
through home gardening programs. However, plant sources for
vitamin A are known to have lower bioavailability.

Since a commonly consumed small fish such as mola fish has been
found to have high contents of preformed vitamin A (2400-3000
RE/100g raw edible fish), a recommendation to add the fish to
commonly consumed diets of young children will enhance their
vitamin A status.

In my opinion, the project potentially more or less will result in
immediate benefit to Bangladeshi children. However, more benefit
will be obtained if the study design would also include an
additional intervention group of dietary high vitamin A intake from
a minimum mola fish in combination with suitable amount of
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locally available vitamin A-rich vegetable(s) and/or fruit(s). Since
it is known that vitamin A rich plant sources are more accessible
for the poor, this study will then offer more knowledge as to how
much mola fish should poor families add into their child’s mixed
diets in order to improve vitamin A status.

3. Purpose and objectives

As already indicated, I would prefer a study that would address
food-based strategies in a more comprehensive manner in
developing countries. Though it might be useful to prove whether
an intake of 45 g vitamin A rich small mola fish will or will not
improve vitamin A status in Bangladeshi children with marginal
vitamin A deficiency. I think it would be more helpful for the poor
to know a minimum amount of mola fish that should be added to a
menu that combines with locally available vitamin A rich
vegetable(s) and/or fruit(s). In this way, we will come up with a
recommendation that will tell the poor about the feasible
combination of vitamin A rich foods. Also, the smaller the amount
of the fish, the more feasibility for poor families. Thus, it might be
easier for the poor to link knowledge into practice in the long run.

4. Project design

Suggestion of an additional intervention group of minimum Mola
fish plus locally available vitamin A-rich vegetable(s) and/or
fruit(s).

5. Evaluation

The evaluation component should also include the acceptance of
the proposed menu among target children and mothers or food
providers if they have to cook the suggested foods.

6. Project site

In my opinion, food-based strategies should be integrated with
food and agriculture development in the country. In this way, the
project site for this study should be in a rural community rather
than a slum community.

7. Replicability
If the design can be modified as indicated above, the project
results will be very useful for sustainable vitamin A improvement in
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Bangladesh. As indicated earlier, if the research is planned along
the same line with the National Nutrition Program, replicability can
be quite high.

8. Funding considerations
A rather expense research with scientific, top-down approach.
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Review of: Wahed, M.A. et al.
The Effectiveness of Vitamin A Rich Small Fish in Improving Vitamin A Status in
Children in Bangladesh

1. Impact on child health and well-being
The project does address one of the main nutrient deficiency in the developing world, in a
country where childhood mainutrition rates are excessively high.

There are various approaches to alleviating the problem of vitamin A deficiency —~
supplementation, food fortification, plant breeding, dietary modifications (also referred to
as food-based approaches). Of all these approaches, dietary modifications are the least
advanced in terms of our knowledge of their efficacy and effectiveness. The present study
addresses the important question of the efficacy of a dietary approach targeted to children
and can therefore be an important contribution to our current understanding of strategies
to alleviate vitamin A deficiency.

Thrasher’s involvement in the evaluation of all types of interventions targeting vitamin A
deficiency is important and food-based approaches are the interventions that have
received the least attention to date. There is an urgent need for funding high-quality, well-
designed food-based interventions to explore their real potential in solving the problem of
vitamin A deficiency.

2. Practical applications

If school-age children are vitamin A deficient in Bangladesh, the project definitely has
the potential to be beneficial to children. The authors document the fact that the solution
is likely to be culturally acceptable and financially feasible. However, it is not clear to me
that the intensity of the intervention (feeding fish to children 6 days a week) could be
replicable at the level of households for both cultural and financial reasons. The authors
are proposing to test the maximum potential impact that this intervention can have (if
children consume the targeted amount of fish, 6 days a week), in an efficacy tnal.
However, they do not discuss what could feasibly be achievable.in a real life situation if
parents had to purchase, prepare and feed this amount of fish every day to their child (as
in an effectiveness trial). This needs to be discussed in the proposal.

3. Purpose and objectives
The study has clear objectives and the proposed intervention is well selected from a
cultural point of view. The authors, however, are confusing the terminology for efficacy
and effectiveness of interventions. The title of the proposed study, as well as the
definition of the research questions refer to an effectiveness study, when in fact, the
proposed study is clearly an efficacy trial. In other words, the study is proposing to test
the efficacy of giving 45 g of vitamin A rich fish to school age children and the delivery
of the intervention as well as the compliance will be highly controlled. The study is
basically testing the biological impact of feeding this amount of fish to children 6 days a
week, when the intervention is carried out under ideal, highly controlled conditions. This
is the definition of an efficacy trial. An effectiveness trial would replicate ‘real life
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situation’, meaning that households would be encouraged to give the fish to the children, -
for instance, but the possibility of non-compliance would be factored in the sample size
calculations and in the overall design of the study. Effectiveness trials are recommended
when the efficacy of the intervention has been demonstrated first. The proposed efficacy
trial is therefore an important first step in the process.

4. Proposed design
The proposed design is appropriate for an efficacy trial (see point 3 above), but not for an
effectiveness trial (as the authors refer to).

There are 2 ethical issues that are not addressed properly in the proposal:
1) Having a ‘control’ group of children who will receive no vitamin A when they are
marginally deficient {the big fish group).
2) Withholding anti-helminthic treatment when helminths are known to reduce
vitamin A absorption.

The other problem with the plan to not deworm children is that it also causes a problem
for the efficacy evaluation. If the experiment is really a true efficacy trial, an effort should
be made to maximize the chances of success of the intervention by providing optimal
conditions. The project does intend to provide optimal conditions related to compliance
with the intervention (having a center where children’s intake is monitored closely). The
project should provide deworming to all children before the intervention because worms
are known to interfere with vitamin A absorption. In order to maximize the potential
impact of the intervention, all children should be dewormed prior to inal.

Another problem related to the design of the intervention is the selection of the age group
—. school age children. Although the authors argue that vitamin A deficiency is a problem
among school children in Bangladesh, this age group is certainly not the most vulnerable
and the most at risk of the potentially devastating consequences of vitamin A deficiency —
blindness and death. Solutions for the problem of vitamin A deficiency are more urgently
needed for pregnant and lactating women and for children 6-36 months of age (the age
group most likely to suffer the long-term dramatic consequences of vitamin A deficiency)
than among school age children. The authors need a more convincing justification of their
choice of age group for the proposed intervention.

5. Evaluation
The proposed evaluation component is adequate.

6. Project site
The proposed project site has been well thought through and seems entirely feasible.

7. Replicability

The specific intervention (small vs large fish) is highly context-specific and is unlikely to
be replicable in other regions of the world and even in other countries of the region. It
entirely depends on the availability of local sources of vitamin A in the food system. The
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design of the proposed efficacy trial, however, can be replicated in other contexts, using
available vitamin A rich products.

8. Funding considerations
The budget seems appropriate and reasonable.
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P.I: Abdul Wahed Title: Effectiveness of vitamin A-rich small fish in improving vitamin
A status in children (7-11 yrs) in Bangladesh

Impact on Child Health and Weil-Being

VAD 1s a major problem in Bangaladesh with major health effects among < 6year
olds. Much less is known as to the magnitude of the problem in older children
who will be studied in this project. Presumably it is a problem but ufilikely to
have the severe adverse health consequences seen in younger ages. VAD is
preventable through diet and this approach through promotion of horticultural
interventions has had an impact on family vitamin A intakes, as well as has
supplement distribution in the younger age groups. I am unaware of previous
studies in Bangladesh where the addition of a serving size of vitamin A-rich fish
has been evaluated.

Practical Application

The inclusion daily of an RDA level serving size of fish in children of the
specified age is practical in this fish-eating culture provided that these fish could
be harvested or made available in sufficient quantity at the community level. It is
not clear from the text as to how practical this would be on a national or regional
basis.

Purpose and Objectives

The hypothesis’s focus and the overall aim is on improving vitamin A status
while the specific objectives are more extensive including effects on iron status
and to included some measures of parasitic infections. Since the criteria for
selection of study subjects specifies that children will have hemoglobin levels
below the cut-off for anemia, measurement in change of hemoglobin would likely
be sufficient to test the hypothesis—the other parameters of iron status would be
nice to have as they are more specific to iron status, but increase the laboratory
costs considerably. By randomly subsampling, the number of analyses required
might be reduced considerably. The new aspect of the proposal is the quantitative
evaluation of a small fish in improving vitamin A serum levels.

Project Design

Design does not adequately evaluate change in vitamin A status because serum
levels in this age group are likely to be less responsive, particularly if the children
are not dewormed prior to screening and selection of subjects for the intervention.
Chronic parasitic infection is likely to limit the plasma response and may mask
the true vitamin A status on screening. To overcome this there would be need for
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an indirect measure of vitamin A stores using the RDR or of total body stores
using isotope dilution at least on a subset of subjects.

5. Evaluation

As noted in #4, the proposal could be strengthen by more in-depth evaluation of
vitamin A status at least on a subsample of subjects in each experimental group.

6. Project Site
Site is appropriate
7. Replicability

Limited to areas where this specific species of retinol-rich small fish (or other
species if identified to be similarly rich sources) are available or could be
promoted.

g. Funding considerations

Over budgeted for the laboratory analyses. Not all of these analyses are critical to
achieving the project aims.

A full proposal should be solicited provided the investigators can make a more
convincing argument for the feasibility of production of this species of fish in adequare
quantities to serve a significant population of at-risk children.
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Principal Investigator Project Name
Wahed Mola fish
Instmtion/Organization
ICDDR.B
Reviewers Date Please return by

Review Cnteria

Carunients { Make 2dditional comments on the back of this page.)

1. Impact on Child Health

Consider the following: Does the project address a major chiid
health problem? How many children are affected? Where are they
found? If applicable, is the probiem preventable/treatable by already
available methods, procedures. agents. etc.? Is Thrasher involvement
likely 1o be a significant factor in making progress toward solving the
problem?

This significant problem, affecting over 125 million
children wortdwide, and leading to premature death from
infectious diseases, can be prevented. The most
sustainable dietary diversification has not had the
scientific attention paid to it that it should, and hence it
is often seen as a lower priority. This is a critical part of
the evidence needed to promote this imtervention
approach.

2. Practical Application

Wil the project potentially result in immediate benefit to children?
I5 the solution likely 1o be culturaliy acceprable, financiaily feasible,
and technologicallv practical?

Results of this research could be readily applied and if
they were, would result in immediate benefit, It is very
much the most culturally acceptable of interventions for
this problem, as well as being financially and
technologically feasible.

3. Purpose and Objectives
Evaluaie the strength of the project's aims and objectives,
particularly new and unique fearures.

The averall aim and specific objectives are appropriate,
although 3.2. 3rd bullet point needs more specificity in
a subsequent proposal. [t is a fundamental scientific
question, albeit very applied that is being asked. Not
knowing if there is a biological impact is seriousty
inhibiting support for food-based programs.

4. Project Design
Evaluate the adequacy of the project design and methodology.

The design should get the answer being looked for.
Technically sound background of the two organizations
involved.

5. Evaiuation
Does the proposed project have an adequate evaluation
component?

Generaily adequate. For 4.8 {compliance), it would be
helpful to state how this will be measured and ensured,
besides just “carefully informing.”

6. Project Site
[s it feasible to carry out the project as proposed in the specified
location(s)?

Yes, definitely.

7. Replicahility
If applicabie. is the project potentially transferable and adaptable
to other settings and/or geographic areas?

Yes

8. Funding Considerations
Is the budget request reasonable? Are there other ready resources
for funding this type of project?

Yes to both questions. There are also lots of funds in
operational research going to other related areas which
will help eventual implementation, but this piece needs
funding (and is sufficiently food-based, that this may not
come from elsewhere.)

Thrasher Research Fund

AppendiX o5




impact on Child Health

The project proposal addresses a major child health problem of
global proportions and importance.Vitamin A deficiency (VAD) is seen in al
most all developing countries of the world: in Southeast Asia,Africa
Central and South America, India and in the Middle East.The statistics
guoted in the proposal are the best estimates available and impart the
magnitude of the problem.The problem of VAD is wholly preventabie but
focd-based approaches which are appropriate and sustainatle in developing -
countries has seriousily lagged behind periadic vitamin A capsule
distribution and administration in selected populations.Fortification, a
potentially pramising method is limited as it does not reach more remote
rural populations as many peopie are barely in the cash ecanomy and cannot
purchase the fortified foodstuffs. The proposed research wouid contribute
to food-based soiuticns for a serious problem which causes high morbidity
and merizlity from respiratory, diarrheal and other infections and is the
leading cause of blindness in developing countries.The Thrasher Fund would
contribute consideratly to combatting VAD by funding this well-designed
research study by what appears (o be a very competent and experienced
team.Also the collaberating two institutions are well known and highly
respected.

Practical Apeolication

The project has the high likelihood of bringing immediate
improvement in the nutritional status of the study children. All groups
would benefit from the exira food received. ail with an exceilent source of
fish grotein and iron, calcium, riboflavin and zinc.The Molz fish group and
the low vitamin fish plus the added retinal would both improve the retinol
status of the recipients as weil.

if the logistics of the lccal raising of the mola fish and the
caily feeding is shown to improve the VAD, iron and general nutrition
status, an is acceptable to the recipients then this would be a great
advance in the prevention of VAD and ameliorate ircn deficiency
-anemia.The intervention of the raising and eating of mola fish is very
likely to be culturally acceptabte, financiaily feasibie and technically
practical.In preparation of this proposal a an adequate and successful
pilot study was carried cut with promising resuits.Also ather groups such
as the World Bank are demonstrating the large scale -raising of the mola
fish which appears to be accepted by the population.Cther parts of the
world ,where fresh water fish is eaten ,would likely be cpen to the
introduction of the mala or similar small vitamin A- rich fish.Although not
mentioned, the mola or other small fish would improve calcium status as
well.

Funding Considerations

The budget appears reasanable although reduction in the frequency
of certain measurements would not compromise the study design and ability
to come up with scientific results There is almost overkill in the case of
having weekly 24 hour food intakes and vitamin food frequency
intakes.The burden of data entry and analyses for nutrients will be very
large and will not add that much informatiorr.Also it appears excessive to
me to be measuring the nutrient composition of the intervention feedings
for macro and micro-nutrients.




Purpose and Objectives

The first two and last specific objectives of the project are
clear,well articulated and precise as to what ,when , by whom and how the
interventions and measurements will be carried out. The approach of using a
small retinal-rich fish which contains the approximate daily recommended
intake of retinol, is generally accepted by the popuiation and is easily
raised at an affordable cost, is an innovative approach to a very serious
healith problem.

The third objective is unwieldy and includes far too many
co-variates than can be simultaneously analyzed in multivariate fashion
given the sample size.There are about 5 or 6 research questions posed in a
single specific objective.It overlaps to an extent with the second
objective of "investigating the impact of vitamin A -rich fish on iron
status etc vs the other intervention groups.
It would be better to simplify this into several objectives or omit
this. The parasites, infection,morbidity food intake ,anthropometry can be
used as co- variates wherever appropriate in the other objectives.

Project Design

The project design overall seems sound.However i have some
concerns.With such strict and restrictive enrollment criteria | question if
there will be an adeguate number of children available who fit the
criteria.Also, given the nature of the population who live in sium
surroundings and children who are not enrolled in school | wonder what the
daily attendance will be like at the intervention feeding with meals being
skipped and perhaps a high overall attrition rate exciuding children with
clinical infection does not make sense as they are bound to have infections
from time to time while in the study.Even without obvious infection they
could have infection detectable only with markers of infection such as C-
reactive protein(CRP) and/or alpha 1 ACT). Tuberculosis may rot be
clinically apparent.| wonder why children with mild xerosis or night
blindness ( an early sign) but no other clinical signs of VAD are being
excluded?! would suggest that at teast 80 or more children , not 80 be
enralled and the frequency of the food intake measures and food nutrient
analyses be reduced in frequency a mentioned under "funding
considerations"Also where there are so many co-variates included for data
collection, for multivariate analyses ,of any sort, the sample sizes may be
too small.

! question if three months of feeding during only one season is
too short a period.Given the sizable investment in such a study would not 5
or 6 months of feeding which takes place in more than one season,with less
frequent measures as suggested above ,not make for a stronger study?This
might increase the cost , but not by much since the infra structure wouid
already be present.sdemonstrating the large scale -rais

| have some questians about some of the measurements.Taking one 24
hr. recall of food intake at baseline does not measure usual food intake as
stated.Using the screening food intake data as the baseline value .1t
wouid be good to repeat the 24 hrrecall at the baseline for a beiter
estimate of the usual intake.

As for the test meals ,| question the ad lib intake of rice.Would
it not be better to weigh out the rice based an the child's requirements
based on size and age etc.If a child is sick hefshe may have decreased
intake at a time when they need more energy intake? Also since
anthropometry is being measured energy intake would be important to measure
as best as one can.or would the exact rice intake be measured after the
intervention meais?where is the precribed amount of calories stated?Also in
regard to food intake, why should there not be a food frequency for iron
containing foods plus the enhancers of iron absorption such as citrus as 2
well as phytate and fiber, tea, milk etc. which reduce bioavailablility 3
of the iron.




As for biochemical studies | have a few questions.Transferrin
receptor studies are very expensive ($15 per test).Feritin becomes
elevated with irfection and inflammation, The ratio of ferritin to
transferrin receptor values would be distorted.At least the infection
markers will be used. to help interpret elevated ferritins.Although serum
iron is reduced in the face of infection this may still be a useful measure.

it would be very impertant to determine vitamin A stores.Instead
of the RDR test requiring 2 venipunctures at a set interval the maodified
MDR using Vitamin A-2, an anolog of retinol can be done with one one bload
sample obtained 4-5 hours after the vitamin A-2 dose.The field worker could
administer this dose at a home visit or a the feeding site.The A-2 we
obtained from the University of Wisconsin from the Dept of Nutrition (will
send the name if interested).For this study it would cost about 52000 for :
the vitamin A-2. '

| am surprised to hear that deworming for helminths is considered
ineffective in recucing the worm burden and improving retinol
ststus.Ascaris can adversely affect retinol absorption and for this reascn
deworming would be important.

As for a marker for protein -malnutrition ,pre- albumen may be
superior to albumen and has a similar methodology.

As for the data analyses this section is weak.A statistician with
expertise in fongitudinal data analyses is required.as change over time for
a number of indicators are required.There is little mention of the
appropriate statistical methods to accomplish this.A more
detailed statistical analytic plan is needed.Lastly, the third objective
,as written ,would be an analytic challengell'and should be simplified and
rewritten.

Evatuaticn
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The project site is most suitable for this study. The research
facility is close to the subject population and is in & concentrated
area.Aiso the children will benefit from being in the study irregardiess of
the type of intervention plus the exams and testing and wili receive care
if seriously iil.(It is sad to think that so many children in this sium do
not attend schoal.)

Repiicakbiiity

The intervention has a reasonable chance of being sustainatle and
replicable if the findings are positive and give results cemparable to
those receiving vitamin A supplements.The proposed study has the
potential for successfully preventing or ameliorating VAD .Provided that
people have the sites for small fish raising and would eat fresh water fish
this intervention should it prove to have paositive findings wouid ,1
believe, be highly transferable to many other areas, given that the mola or
similar fish can thrive in a variety of environments.

Summary

Overall, the project is in the low superior rank in my
judgement.lt is a practical ,potentially very valuable and important
intervention feeding study with promise of yielding very practical and
results applicable to many other areas of the world.The problem of VAD is a
major cause of death and disability and morbidity and affordable, feasible
and sustainable solutions are badly needed to prevent and ameliorate the
situation. The study has been well researched with up to date literature
has overall a sound design and methodology and will be carried out by
experienced and highly qualified and proven researchers from two 3 /5
well-respected institutions with excellent research track records.
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2. reviewer (2™ round)

Project Review: The Efficacy of Vitamin A Rich Small Fish in Improving Vitamin A Status of
Children in Bangladesh

PI: M. A Wahed, ICDDR.B
Impact on child health:

Vitamin A deficiency is a major problem in Bangladesh. Although progress has been
made in alleviating the problem by periodic distribution of medicinal vitamin A supplements,
particularly when integrated into campaigns for immunization, there is question whether this progress
is sustainable. Campaign days for immunization are scheduled to be phased out as polio
immunizations have achieved the broad coverage needed for eradication. Therefore, the project
proposed addresses a more sustainable way of preventing and controlling vitamin A deficiency based
on a local, culturally acceptable food-based resource. Most deficient children in Bangtadesh are found
in rural areas where potentially available sources of vitamin A are underutilized. The most affordabie
sources in these areas are green leafy vegetables (GLV) which have the problem of reduced
bioavailability compared to animal sources. This means consumption of larger quantities of GLV are
required than necessary if preformed sources of vitamin A were consumed (i.e., animal sources such as
fish). Vitamin A deficiency is preventable by vitamin A supplements but the question is whether a
medicinal source is sustainable over the long term. Most experts agree that sustainability is linked to
better utilization of local food-based sources of vitamin A, and preferably preformed vitamin A to
overcome problems of bioavailability.

Practical Application:

The project proposed should result in immediate benefit to child heaith of those involved
and it is very likely to be culturally acceptable in this community where fish is a traditional part of the
diet. The approach using a small fish that is available in Bangladesh is financially and technologically
feasible if its production is fostered on a local level through development programs.

Funding considerations:

The budget request i1s excessive in the amount designated for support of the PI, Wahed.
He is already lists commitment of 135% of his time to other projects. Presumably these project carry
compensation for salary. Therefore, it is not acceptable to provide additional salary for commitment to
this project where he says that he will spend another 25% of his time (160% time commitment!).
Otherwise, the budgetary commitments seem justified. - A bilateral agency, i.e., DANIDA already is
substantially supporting part of this inittative in the form of salaries for the Danish collaborators who
will be the real on-site implementers. Other groups also funded the pilot study completed earlier.

Purposes and objectives:
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The research questions addressed by the project are appropriate, as are the overall and
specific aims. The problem of transferability of the findings revolve around whether it is reasonable to
expect that a daily consumption of smail fish will occur in economically strained populations where
fish is likely to be relatively expensive. The research protoco! calls for daily consumption for 9 weeks.
It 15 questionable whether such frequency of consumption would be sustainable over longer periods
when the community would have to commit resources to daily purchase of the fish. More likely,
consumption would occur less frequently than on a daily basis. Therefore, the research design would
evaluate effectiveness on a daily basis but not on a less frequent basis, which is more likely. The
investigators do plan to question mothers on their perception about the use of mola and constraints that
they might encounter in continuing its use following end of the research.

Project design: The project design overall is appropriate. They will select participants on the basis of
low serum retinol levels from a large screening of those potentially eligible. This should, on a
population basis, identify those with serum levels expected to respond to an intervention. The
investigators will only be able to evaluate intervention impact on a population basis, not on an
individual basis. Preferably, they would have done a dose response test on a subsample of the
participants before and after the intervention since serum retinol levels can be artificiallv lowered by
concurrent infection. Unfortunately there is no information in the study area on the distribution of
serum levels in the age group selected for this study (7-11 vears), although they report a high
percentage among the preschool age with low serum levels. They will be able to correct in part for
mfection based on the CRP and ACT analysis. 1 strongly recommend a revision of the protocol to
include a dose response on a subsample because it would confirm low vitamin A status and
improvement by the intervention in terms of body stores. I am not sure why both serum retinol and
RBP are being analyzed as well as serum albumin. RBP and serum retinol should measure virtually the
same thing and the albumin will give a better reflection of long term protein status. [ would put the
money allocated for RBP determination into doing a dose response test. :

Prelimmary work on recipe testing and acceptability indicates that the three different meals will be
acceptable to the children-presumably the daily consumption will be tolerable for 9 weeks.

In the positive control group, it is not clear whether the retinyl palmitate will be added to the meal
during preparation of the curries or if it will be added to individual meals of each child when served.

This is a very ambitious study that will require close supervision to prevent mix up among children in
different intervention groups. To feed 180 children daily in one building at the same time will not be
easy. This age group may be more difficult to coatrol than a younger group, but this is only
speculation and hopefully the investigators have confidence that sustained cooperation for 6 days for 9
weeks is feasible.

Evaluation:

The evaluation component is adequate.
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Project Site: The project site is appropriate. A facility on-site for meal preparation and serving makes
it feasible for management of the intervention. It will be taxed, however, by serving 180 children daily
at about the same time. Previous projects conducted successfully in the area suggest community
acceptance of the research team.

Replicability: The project is potentially replicable to other areas with access or potential for production
of the particular fish (mola) that has an unusually high content of vitamin A. If the project
demonstrates impact on vitamin A status, it would need support and promotion on a national scale.

Summary:

The proposed project design is appropriate to Bangladesh where vitamin A deficiency is a major public
health problem. It addresses a more sustainable intervention that that of pericdic vitamin A
supplementation which is the current preventive control measure. The design of the project should
provide answers to the question of efficacy but may not fully answer the question of efficiency, i.e.,
will the intervention have an impact in a non-research context controlled at the community/household
level where it is unlikely that a daily intake of the noted high retinol fish would occur and where the
supply of fish may be variable.




3. reviewer (2™ round)

Review of: Wahed, MLA. et al.
The Efficacy of Vitamin A Rich Small Fish in Improving Vitamin A Status in
Children in Bangladesh

Comments for authors
1. Impact on child health and well-being

The project does address one of the main nutrient deficiencies in the developing world, in
a country where childhood malnutrition rates are excessively high.

There are various approaches to alleviating the problem of vitamin A deficiency —
supplementation, food fortification, plant breeding, dietary modification (also referred to
as food-based approaches). Of all these approaches, dietary modifications are the least
advanced in terms of our current knowledge of their efficacy and effectiveness. The
present study addresses the important question of the efficacy of a dietary approach
targeted to children and can therefore be an important contribution to our current
understanding of strategies to alleviate vitamin A deficiency.

Thrasher’s involvement in the evaluation of all types of interventions targeting vitamin A
deficiency is important and food-based approaches are the interventions that have
received the least attention to date. There is an urgent need for funding high-quality, well-
designed food-based interventions to explore their real potential in solving the problem of
vitamin A deficiency.

My main concern, however, is the age group targeted by the project. While school age
children are at risk of vitamin A deficiency, they are beyond the period of potentially
irreversible eye damages caused by vitamin A deficiency. It is not clear to me why the
project 1s designed to target school-age children rather than weaning-age children who
are at much higher risk of severe vitamin A deficiency and of its dramatic health
consequences such as increased morbidity from infectious diseases, irreversible eye
damage and mortality.

2. Practical applications

The authors argue that school-age children in Bangladesh are vitamin A deficient, and
thus, they have the potential to benefit from the intervention.

The authors document the fact that the solution is likely to be culturally acceptable and
financially feasible. However, it is not clear to me that the intensity of the intervention
(feeding fish to children 6 days a week) could be replicable at the level of households for
both cuitural and financial reasons. The authors are proposing to test the maximum
potential impact that this intervention can have (if children consume the targeted amount
of fish, 6 days a week), in an efficacy rial. The authors also argue that increased
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production of mola is feasible and that efforts are currently underway to promote greater
production and consumption of mola. However, the authors do not specifically discuss
the issue of cost and whether or not it is possible for households to afford consuming
sufficient amounts of mola 6 days a week on a regular basis. Even if increased production
of mola results in increased household income from the sale of the product, it does not
necessarily mean that intakes of mola will increase among the most vulnerable household
members or that increases in income will translate into improved dietary quality overall.
Households have a variety of pressing needs in addition to food and may chose to invest
increased income in other basic necessities.

The issues of cost and cultural acceptability need to be discussed in the proposal.

3. Purpose and objectives

The study has clear objectives and the proposed intervention is well selected from a
cultural point of view.

4. Proposed design
The proposed design is appropriate for an efficacy trial.

There are 2 ethical 1ssues, however, that are not addressed properly in the proposal:

1) Having a ‘control’ group of children who will receive no vitamin A when thev are
marginally vitamin A deficient (the big fish group): I do not find the justification
provided in the “Ethical Issues” section satisfying. The authors indicate that the
ethical 1ssue is not a problem since only one meal of the usual diet will be
replaced. Children, even marginally deficient, should be supplemented.

2) Withholding anti-helminthic treatment among infested children when helminths
are known to reduce vitamin A absorption. Even if one study conducted in the
targeted population showed no impact of anti-helminthic treatment on change in
vitamin A status, there is sufficient evidence from the published literature that
helminths interfere with vitamin A absorption. Providing anti-helminthic
treatment would both be beneficial for children’s health and would help to
maxtmize the efficacy of the intervention. In efficacy trials, efforts should be
made maximize the chances of success of the intervention by providing optimal
conditions. The project does intend to provide optimal conditions related to
compliance with the intervention (having a center where children’s intake is
momtored closely). The project should aiso provide deworming for all infested
children prior to the trial.

As noted above, another problem related to the design of the intervention is the selection
of the age group ~. school age children. Solutions for the problem of vitamin A
deficiency are more urgently needed for pregnant and lactating women and for children
6-36 months of age (the age group most likely to suffer the long-term dramatic
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consequences of vitamin A deficiency) than among school age children. The authors need
a more convincing justification of why they did not select pre-school children, or
pregnant or lactating women for the proposed intervention.

5. Evaluation

The proposed evaluation component is adequate.

The research includes collection of information on many potential confounding factors. If
properly analyzed, this information will be invaluable to understand the mechanisms by
which the intervention affected the outcomes, and also to document whether some
subgroups benefited more than others from the intervention. For this latter purpose, -
however, the authors will need to test the statistical significance of two-way interactions
between treatment groups and the characteristics of interest. These types of analyses
should be added to the analytical plan.

6. Project site

The proposed project site has been well thought through and seems entirely feasible.

7. Replicability

The specific intervention (small vs. large fish) is highly context-specific and is unlikely to
be replicable in other regions of the world and even in other countries of the region. It
entirely depends on the availability of local sources of vitamin A in the food system. The
design of the proposed efficacy trial, however, can be replicated in other contexts, using
available vitamin A rich products.

8. Funding considerations

The budget seems appropriate and reasonable.
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1. Responses to first reviewer’s comments
1.1 Practical Application

1.1.1 Reviewer's comment:

Although not mentioned, the mola or other small fish would improve calcium status as well.
Response: .

In C. Project Background, it is stated that ... small fish also contribute greatly to intakes of other
nutrients such as calcium iron and zinc (Thilsted and Roos, 1999). Even though there are no studies
that show the effect of small fish on calcium status in humans, a human study conducted by the co-
investigators showed that the bioavailability of calcium from small fish is as high as that from milk
(Hansen et al, 1998).

1.2 Funding Considerations

1.2.1 Reviewer's comment:

There is almost overkill in the case of having weekly 24 hour food intakes and vitamin food
frequency intakes. The burden of data entry and analyses for nutrients will be very large and will
not add that much information. Also it appears excessive to me to be measuring the nutrient
composition of the intervention feedings for macro and micro-nutrients.

Response:

a) Habitual food and nutrient intake will be measured by one 24 h recall at screening (n=700) as
stated in Experimental Design and Methodology in the application form. These results are adequate
for assessing food and nutrient intake at group level.

b) Habitual intake of vitamin A rich foods and vitamin A intake will be measured using a food
frequency questionnaire on vitamin A rich foods at screening {(n=700) as stated in Experimental
Design and Methodology in the application form. The results will be used to assess

habitual intake of vitamin A rich foods and vitamin A intake at individual level.

c) We agree that weekly 24 h recall of food intake (except test meals) during the feeding trial is
perhaps too frequent. We have reduced the number of 24 h recall from weekly to biweekly. The
results will be used to assess the total daily intakes of nutrients in each treatment group (mean of
five recalls). This will also be used to compare with habitual food and nutrient intakes.

d) In Experimental Design and Methodology in the application form, it is stated that “duplicate
sample of the dishes will be taken each day and pooled weekly samples of each dish will be used
for chemical analyses of dry matter, vitamin A, energy, protein, fat, iron, calcium and zinc”.

We agree with the reviewer’s comment that the burden of the nutrient analyses of dishes is great
and therefore this has been revised. One sample each of cooked rice (n=5) and vegetable curry
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(n=5) will be taken biweekly for nutrient analyses. For the three fish dishes, one sample each will
be taken every other day in each week and pooled weekly (n=9) for nutrient analyses.

1.3 Purpose and Objectives

1.3.1 Reviewer's comment.

The third objective is unwicldy and includes far too many co-variates than can be simultaneously
analyzed in multivanate fashion given the sample size. There are about 5 or 6 research questions
posed in a single specific objective. It overlaps to an extent with the second objective of
"investigating the impact of vitamin A -rich fish on iron status etc vs the other intervention groups.
It would be better to simplify this into several objectives or omit this. The parasites, infection,
morbidity, food intake, anthropometry can be used as co- variates wherever appropriate in the other
objectives.

Response:

The third objective does not overlap with the second objective. The first and second objectives refer
to the results from the feeding trial (n=180, one test meal for 9 weeks). The third objective refers to
the results for health, morbidity and nutritional status from the screening (pre-feeding tial) of about
700 children. In order to study the relationship between the indicators for vitamin A and iron status,
and parasites, infection, morbidity, food intake and anthropometry, (multi)-analysis of variance

will be used.

We agree that the results for parasites, infection, morbidity, food intake and anthropometry can be
used as covariates in objectives 1 and 2 for the three groups of children (n=180 in total).

For indicators for changes in vitamin A and iron status, analysis of covariance will be used, testing
group effect as a factor with parasites, infection, morbidity, food intake and anthropometry as
covariates. Thus, comparisons of changes in the indicators between the three groups will be
analysed. In addition, the effect of parasites, infection, morbidity, food intake and anthropometry
on changes in the indicators for vitamin A and iron status will be explored. If an effect is found, sub
group analysis will be performed.

1.4 Project Design

1.4.1 Reviewer's comment:

With such strict and restrictive enrollment criteria I question if there will be an adequate number of
children available who fit the criteria. Also, given the nature of the population who live in slum
surroundings and children who are not enrolled in school I wonder what the daily attendance will
be like at the intervention feeding, with meals being skipped and perhaps a high overall attrition
rate excluding children with clinical infection does not make sense as they are bound to have
infections from time to time while in the study.

- Response:

We believe from our knowledge of the area and population that the required number of children
will be met in spite of the selection criteria. The daily attendance will be high (>90%), based on




past experience with research studies carried out in the area as well as the good rapport and
constant contact with the families. The efforts of the local field staff will ensure a high
participation. Children with clinical infection from time to time while in the study will not be
excluded.

1.4.2 Reviewer's comment:

I wonder why children with mild xerosis or night blindness (-an early sign) but no other chmcal
signs of VAD are being excluded?

Response:

All children who show anv signs of vitamin A deficiency (mild or severe) will be excluded from
the study.

1.4.3 Reviewer’s comment:

I would suggest that at least 80 or more children, not 60 be enrolled and the frequency of the food
intake measures and food nutrient analyses be reduced in frequency a mentioned under "funding
considerations"Also where there are so many co-variates included for data collection, for
multivariate analyses, of any sort, the sample sizes may be too small.

Response:

We believe that the numbers of children (60) in each group (total 180) are adequate for analysis of
covariance.

Regarding “food intake measures and food nutrient analyses™, please refer to response under
“Funding Considerations”, point 1.2.1.

1.4.4 Reviewer's comment.

1 question if three months of feeding during only one season is too short a period.Given the sizable

investment in such a study would not 5 or 6 months of feeding which takes place in more than one
season,with less frequent measures as suggested above ,not make for a stronger study?This might
increase the cost , but not by much since the infra structure would already be
present.sdemonstrating the large scale -rais.

- Response:

This study is designed as an efficacy trial and based on the results of de Pee et al (1998a), the time
frame of 9 weeks is deemed to be adequate.

1.4.5 Reviewer’s comment:

I have some questions about some of the measurements. Taking one 24 hr. recall of food intake at
baseline does not measure usual food intake as stated.Using the screening food intake data as the
baseline value .It would be good to repeat the 24 hrrecall at the baseline for a better estimate of
the usual intake.

Response:

Measuring one 24 h recall at screening is adequate to measure habitual food intake at group level.




1.4.6 Reviewer’s comment:

As for the test meals, I question the ad lib intake of rice. Would it not be better to weigh out the rice
based on the child's requirements based on size and age etc. If a child is sick he/she may have
decreased intake at a time when they need more energy intake? Also since anthropometry is being
measured energy intake would be important to measure as best as one can.or would the exact rice
intake be measured after the intervention meals?where is the precribed amount of calories stated?
Response:

The test meal is just one meal per day. The child eats two meals per day at home. Thus it is not
necessary to calculate the exact amount of rice for each child from the test meal in relation to
energy requirement. All children are given the same fixed amount of rice based on the amount of
rice eaten in a meal in the pilot project. The few children who ask for more will be given more. The
food intake of each child from the dishes in the test meal will be recorded daily. The energy intake
of each child will be calculated from the test meals as well as the 24 h recalls of other foods eaten.
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1.4.7 Reviewer’s comment:

Also in regard to food intake, why should there not be a food frequency for iron containing foods
plus the enhancers of iron absorption such as citrus as well as phytate and fiber, tea, milk etc.
which reduce bioavailablility of the iron.

Response:

This is a very good suggestion, but it is not feasible to carry out the work involved, including the
required nutrient analyses. The food composition tables are incomplete with respect to data on
inhibitors such as phytic acid and fiber.

1.4.8 Reviewer’s comment:

It would be very important to determine vitamin A stores.Instead of the RDR test requiring 2
venipurctures at a set interval the modified MDR using Vitamin A-2, an anolog of retinol can be
done with one one biood sample obtained 4-5 hours after the vitamin A-2 dose. The field worker
could administer this dose at a home visit or a the feeding site.The A-2 we obtained from the
University of Wisconsin from the Dept of Nutrition (will send the name if interested).For this study
it would cost about $2000 for the vitamin A-2.

Response: '

MRDR cannot be used as an indicator in this study as vitamin A in fish is present both as retinol .
and dehyvdroretinol (vitamin A-2). In mola, 80% of the total vitamin content is dehydroretinol
(Roos. 2001). However at screening, MRDR tests will be taken on a sub sample (10% of the
children, n=70) to compare with values for serum retinol.

RDR cannot be used as retinyl palmitate is used in the positive control group apart from the fact of
2 blood in 3 hours interval..

1.4.9 Reviewer's comments:

I am surprised to hear that deworming for helminths is considered ineffective in reducing the worm
burden and improving retinol ststus.Ascaris can adversely affect retinol absorption and for this
reason deworming would be important.

Response: _

We did not state that deworming is ineffective to reduce the worm burden. However, as stated in
Experimental Design and Methodology in the application form, we have shown that deworming is
not essential to improve vitamin A status when B-carotene supplementation is given to preschool
children in Mirpur (Wahed et al, 2001).

The study design will be changed to include deworming. At screening, all children will be given
deworming medication as it is common that children in Bangladesh have worms and in the study
area, it has been found that >35% children are infected. After 2 weeks, prior to the feeding trial, a
stool test will be done and children who are still infected will again be given deworming
medication. At the end of the feeding trial, a stool test will be done to determine the degree of
reinfection if there is any.



1.4.10 Rewiewer’s comment:

As for a marker for protein -malnutrition ,pre- albumen may be superior to albumen and has a
similar methodology.

Response:

We agree completely with the above comment and pre-albumin will be measured instead of
albumin.

1.4.11 Reviewer's comment.

As for the data analyses this section is weak.A statistician with expertise in longitudinal data
analyses is required.as change over time for a number of indicators are required. There is little
mention of the appropriate statistical methods to accomplish this.A more detailed statistical
analytic plan is needed. :

Response:

We agree that the data from the feeding trial is longitudinal as in each individual, each indicator is
measured more than once over time.

We acknowledge that we need expert advice from a qualified statistician. We will be assisted by a
statistician from The Royal Veterinary and Agricultural University, Denmark, during the statistical
analysis of data. He has been involved in the planning of the study design, and the details of the
analysis are being developed as the study plan and implementation progress.

1.4.12 Reviewer’s comment:

Lastly, the third objective ,as written ,would be an analytic challenge!!!and shouid be simplified
and rewritten.

Response:

As stated 1n the response to “Purpose and Objectives”, point 1.3.1, the first and second objectives
refer to the results from the feeding trial (n=180, one test meal for 9 weeks). The third objective
refers to the results for health, morbidity and nutritional status from the screening {pre-feeding trial)
of about 700 children. In order to study the relationship between the indicators for vitamin A and
iron status, and parasites, infection, morbidity, food intake and anthropometry, (multi)-analysis of
variance will be used.

2. Responses to second reviewer’s comments

2.1 Funding considerations

2.1.1 Reviewer’s comments:

The budget request is excessive in the amount designated for support of the P, Wahed. He is
already lists commitment of 135% of his time to other projects. Presumably these project carry
compensation for salary. Therefore, it is not acceptable to provide additional salary for
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commitment to this project where he says that he will spend another 25% of his time (160% time
commitment!).

Response:

The above calculations are incorrect. When this project will be initiated, the Principal Investigator,
Mr. M. A. Wahed will have completed the project “Nutrition Center of Excellence (NCOE})”,
which presently accounts for 75% of the annual salary. The remaining projects account for 60% of
the annual workload, while this present project accounts for 25% of the annual workload.

2.2 Purposes and objectives

2.2.1 Reviewer’s comments:

The problem of transferability of the findings revolve around whether it is reasonable to expect that
a daily consumption of small fish will occur in economically strained populations where fish is
likely to be relatively expensive. The research protocol calls for daily consumption for 9 weeks. It
is questionable whether such frequency of consumption would be sustainable over longer periods
when the community would have to commit resources to daily purchase of the fish. More likely,
consumption would occur less frequently than on a daily basis. Therefore, the research design
would evaluate effectiveness on a daily basis but not on a less frequent basis, which is more likely.
Response:

This proposed study is an efficacy trial. Small fish is a commoniy consumed food in Bangladesh,
after rice and vegetables. Small fish is bought in small quantities for a small price by the poor and
in the rural areas, small fish is caught in the wild. If this study proves successful, there are many
agencies in Bangladesh, including governmental institutions which will initiate increased
production, accessibility and consumption of vitamin A rich small fish. The present study is not an
effectiveness trial and does not address the “real life situation”, which are steps which will follow
the successful completion of this study.

2.3 Project design

2.3.1 Reviewer’s comment:

Preferably, they would have done a dose response test on a subsample of the participants before
and after the intervention since serum retinol levels can be artificially lowered by concurrent
infection. Unfortunately there is no information in the study area on the distribution of serum
levels in the age group selected for this study (7-11 years), although they report a high percentage
among the preschool age with low serum levels. They will be able to correct in part for infection
based on CRP and ACT analysis. I strongly recommend a revision of the protocol to include a dose
response on a subsample because it would confirm low vitamin A status and improvement by the
intervention in terms of body stores.



Response:

MRDR cannot be used as an indicator as vitamin A in fish is present both as retinol and
dehydroretinol (vitamin A-2). In mola, 80% of the total vitamin content is dehydroretinol (Roos.
2001). However at screening, MRDR tests will be taken on a sub sample (10% of the children) to
compare with values for serum retinol.

RDR cannot be used as retinyl palmitate is used in the positive control group. The study design will
be changed to include deworming of children prior to the feeding tnal.

2.3.2 Reviewer’s comments:

I am not sure why both serum retinol and RBP are being analyzed as well as serum albumin. RBP
and serum retinol should measure virtually the same thing and the albumin will give a better
reflection of long term protein status. I would put the money allocated for RBP determination into
doing a dose response test.

Response:

Serum albumin as an indicator was dropped, instead prealbumin will be measured as an indicator
for protein malnutrition.

2.3.3 Reviewer's comment:

In the positive control group, it is not clear whether the retinyl palmitate will be added to the meal
during preparation of the curries or if it will be added to individual meals of each child when
served.

Response:

The retinyl palmitate will be added to the individual meal of each child at serving.

3. Responses to third reviewer’s comments
3.1 Impact on child health and well-being

3.1.1 Reviewer’s comment:

My main concern, however, is the age group targeted by the project. While school age children are
at risk of vitamin A deficiency, they are beyond the period of potentially 1rreversible eye damages
caused by vitamin A deficiency. It is not clear to me why the project is designed to target school-
age children rather than weaning-age children who are at much higher risk of severe vitamin A
deficiency and of its dramatic health consequences such as increased morbidity from infectious
diseases, irreversible eve damage and mortality.

Response:

At the initial phase of designing this study, it was very obvious that the target group should be
selected from the at risk groups — infants, pregnant and lactating women. In further developing the
study, deciding on an intervention study, determining the length of the intervention and the
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distribution and consumption of the test meals, it became quite clear that this study cannot be

carried out in the above at risk groups. For example, to ensure that there is compliance, the test

meals must be distributed and consumed in a central location. This is not possible in a field setting

in Bangladesh as women cannot take time off from their work to come to the central feeding
location every day, or bring their infants. Therefore, the age group selected is the most appropriate

group for carrying out this intervention, taking into consideration the practical and logistical }
conditions.
This trial is an efficacy trial using school age children. However, the results of the study, will

certainly be applicable to other age groups, including weaning-age children.

The Bangladesh Integrated Nutrition Project (BINP), funded by The World Bank is currently

planning a pilot project to implement a fisheries component pilot study in which mola together with

carps will be produced in small seasonal ponds belonging to 100 poor rural households. If this

intervention trial is successful, BINP will increase the number of households and also include a

nutrition education component focusing on the value of mola to pre schoo! children and women.

3.2 Practical applications

3.2.1 Reviewer's comment: .

However, it is not clear to me that the intensity of the intervention (feeding fish to children 6 days a
week) could be replicabie at the level of households for both cultural and financial reasons.
However, the authors do not specifically discuss the issue of cost and whether or not it is possible
for households to afford consuming sufficient amounts of mola 6 days a week on a regular basis.
Response:

As stated above, this study is an efficacy trial testing the maximun potential impact. Fish, mainly
small fish 1s an everyday food for poor Bangladeshis. Mola is a common, popular small fish,
making up a considerable amount of the small fish intake. A Ph.D. study, recently conducted in
Bangladesh by a Danish scholar has shown that there is great potential for increasing mola
production in the current fish production strategies being practised in Bangladesh (Roos, 2001).
The poor in Bangladesh obtain small fish, including mola from capture fisheries and the local

~ markets. Increased production of mola will lead to greater availability and also perhaps reduced
price. The poor in Bangladesh have limited resources to buy food. However, small fish is an
integral part of the diet and it has been shown that when fish availability is decreased, the poor
continue to purchase fish, but in smaller quantities. Even though the poor cannot afford much mola
every day, the high vitamin A density makes even small amounts an extremely valuable vitamin A
source.

3.2.2 Reviewer’s comment:

Even if increased production of mola results in increased household income from the sale of the
-product, it does not necessarily mean that intakes of mola will increase among the most vulnerable
household members or that increases in income will translate into improved dietary quality overall.



Households have a variety of pressing needs in addition to food and may chose to invest increased
income in other basic necessities.

The 1ssues of cost and cultural acceptability need to be discussed in the proposal.

Response:

Studies in rural Bangladesh have shown that with increased production of fish, large fish (carps)
and small fish, the households sell most of the large fish and some of the small fish while
consuming a large proportion of the small fish (Roos, 2001). Small fish breed in the ponds and
other water bodies and must be harvested continually. This harvesting pattern leads to an increased
consumption. Large fish are stocked and are harvested all at once, leading to sale of these fish. In
addition, small fish are tasty, weil liked and are an integral part of the every day diet.

3.3 Proposed design

3.3.1 Reviewer's comment:
There are 2 ethical issues, however, that are not addressed properly in the proposal:
1) Having a ‘control’ group of children who will receive no vitamin A when they are
marginally vitamin A deficient (the big fish group): I do not find the justification provided
mn the “Ethical Issues” section satisfying. The authors indicate that the ethical issue is not a
problem since only one meal of the usual diet will be replaced. Children, even marginally
deficient, should be supplemented.
Responsé;
We agree that all children, even marginally deficient under ideal conditions should be
supplemnented. In order to prove the efficacy of mola in improving vitamin A status, it is essential
to include a negative control group (and therefore cannot receive supplementation during the course
of the trial) as changes in serum retinol over time may be related to factors other than mola. After
the 9 weeks of trial, ail children in the control group will be given a recommended oral vitamin
dose as medically advisable. This procedure has been carried out in previous studies conducted by
ICDDR,B, after approval by the ethical committee.

3.3.2 Reviewer's comment:

2) Withholding anti-helminthic treatment among infested children when helminths are known
to reduce vitamin A absorption. Even if one study conducted in the targeted population
showed no impact of anti-helminthic treatment on change in vitamin A status, there is
sufficient evidence from the published literature that helminths interfere with vitamin A
absorption. Providing anti-helminthic treatment would both be beneficial for children’s
health and would help to maximize the efficacy of the intervention. In efficacy trials, efforts
should be made maximize the chances of success of the intervention by providing optimal
conditions. The project does intend to provide optimal conditions related to compliance
with the intervention (having a center where children’s intake is monitored closely).The
project should also provide deworming for all infested children prior to the trial.




Response:

The study design will be changed to include deworming. At screening, all children will be given
deworming medication as it is common that children in Bangladesh have worms and in the study
area, it has been found that >95% children are infected. After 2 weeks, prior to the feeding trial, a
stool test will be done and children who are still infected will again be given deworming
medication. At the end of the feeding trial, a stool test will be done to determine the degree of
reinfection.

3.3.3 Reviewer's comment:

The authors need a more convincing justification of why they did not select pre-school children, or
pregnant or lactating women for the proposed intervention.

Response:

As stated in “Impact on child health and well being”, point 3.1.1.:

At the initial phase of designing this study, it was very obvious that the target group should be
selected from the at risk groups — infants, pregnant and lactating women. In further developing the
study, deciding on an intervention study, determining the length of the intervention and the
distribution and consumption of the test meals, it became quite clear that this study cannot be
carried out in the above at risk groups. For example, to ensure that there 1s compliance, the test
meals must be distributed and consumed in a central location. This is not possible in a field setting
in Bangladesh as women cannot take time off {from their work to come to the central feeding
location every day, or bring their young children. Therefore, the age group selected is the most
appropriate group for carrying out this intervention, taking into consideration the practical and
fogistical conditions.

- This trial is an efficacy trial using school age children. However, the results of the study, will

certainly be applicable to other age groups, including weaning-age children.

The Bangladesh Integrated Nutrition Project (BINP), funded by The World Bank 1s currently
planning a pilot project to implement a fisheries component pilot study in which mola together with
carps will be produced in small seasonal ponds belonging to 100 poor rural households. If this
intervention trial is successful, BINP will increase the number of households and also include a
nutrition education component focusing on the value of mola to pre school children and women.

3.4 Evaluation

3.4.1 Reviewer's comment:

The research includes collection of information on many potential confounding factors. If properly
analyzed, this information will be invaluabie to understand the mechanisms by which the
intervention affected the outcomes, and also to document whether some subgroups benefited more
than others from the intervention. For this latter purpose, however, the authors will need to test the
statistical significance of two-way interactions between treatment groups and the characteristics of
interest. These types of analyses should be added to the analytical plan.
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Response:

The results for parasites, infection, morbidity, food intake and anthropometry can be used as
covariates in objectives 1 and 2 for the three groups of children (n=180 in total). ’

For indicators for changes in vitamin A and iron status, analysis of covariance will be used, testing
group effect as a factor with parasites, infection, morbidity, food intake and anthropometry as -
covariates. Thus, comparisons of changes in the indicators between the three groups will be
analysed. In addition, the effect of parasites, infection, morbidity, food intake and anthropometry
on changes in the indicators for vitamin A and iron status will be explored. If an effect is found, sub
group analysis will be performed.

We acknowledge that we need expert advice from a qualified statistician. We will be assisted by a
statistician from The Royal Veterinary and Agricultural University, Denmark, during the statistical
analysis of data. He has been involved in the planning of the study design, and the details of the
analysis are being developed as the study plan and implementation progress.

3.5 Replicability

" 3.5.1 Reviewer’s comment:

The specific intervention (small vs. large fish) is highly context-specific and is unlikely to be
replicable in other regions of the world and even in other countries of the region.

Response:

In many developing countries, for example in South East Asia with water resources, fish is a
commonty consumed food. Many countries, international organisations (for example International
Center for Living Aquatic Resources Management (ICLARM)})), bilateral organisations, (for
example Danish International Development Assistance (Danida)} and non governmental
organisations (for example CARE), in their efforts to increase fish production, availability and
consumption have focused on large fast growing fish, such as carps. No attention has been given to
the nutrient dense small indigenous fish, commonly consumed by the poor. Thus, the specific
intervention (small vs. large fish) is repiicable in many regions.
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International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children—a study in Mirpur

Vegetable curry
(with lau, shosha, potato and mug dal)

{200 children)

12.000 g Potato

12,000 ¢ Lau (bottle gourd)

12,000 g Shosha (cucumber)

2.000¢ Onions

3.000 ¢ Mug dal (washed and) soaked in 375 g water
600 ¢ Salt. iodised

130 ¢ Ginger paste

2380 ¢ Qarlic paste

240 ¢ Turmeric (Tiger) paste (turmeric:water 1:2)
200 ¢ Chilli seeds (dried and roasted)

480 ¢ Sovbean oil

i9.200 ¢ Water (Mav be adjusted according to the size of portion)

Fried onions:
2.000 g Onions
1.000 ¢ Sovbean oil

1. Soak the mug dal for approximate 20 min. (max 30 min)

I~

Put the water, salt, ginger paste, garlic paste, turmeric paste, chilli seeds, soybean oil and
potatos into the pot and bring it to boil without the 1id. Cock it for 5 min (without the lid).

(V2]

Add the soaked mug dal and onions and boil the curry with the lid for additional 10 min.

4, Add Lau and boil for another 5 min (with the lid).

3. Add shosha and boil for 20 min more (with the lid).

6. When the curry is cooked take it of the bumer (total cooking time is app. 40 min).

7. Frying of the onions: Heat the oil in a separate pot. Add the onions and fry. Add the fried onions

and oil into the vegetable curry. Put the lid on pot until serving.
The whole curry is weighted before serving. Note the duration from the curry is cooked until
portions are weight.




International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Mola curry

(approximate 65 children)

3,000 g Mola mach (weight before freezing of the cleaned mola)

1,000 g Onions

20 ¢  Ginger paste

B0 g  Garlic paste

50g  Turmeric (Tiger) paste (turmeric:water 1:2)

27 g  Chilli seeds roasted

70g  Salt, iodised

370 g Soybean oil

1. Put Mola fish and all the water from the freezing bag into the pot.

2. Add onions. species and oil and mix thoroughty with hand.

3. Put the pot over the fire. Bring the ingredients to boiling temperature without the lid znd boil the
fish curry for 4-3 min (without the lid). Tum the fish upside down, lower the gas (weak boiling !}
and put on the lid. Boil for additional 10 min. (with id).

4. Store the fish curry with the lid on the pot. Blend into a homogenised dish.

5. The whole fish curry is weighed before weighing into portions. Note the duration from the curry is

cooked until portions are weight.
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International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Rui curry

(approximate 130 children)

A. Boiling of the whole rui fish:

0.26 g water per kg whole rui fish. Note the amount of water added

Note the weight of the fish on the plastic bag.

Put the whole fish as well as all the water from the freezing bag into the pot

The whole fish is cooked/steamed in excess water with the lid until it is finish (10-15 mimn).
Separate the meat from the bones by hands. Weight meat (an bones). Throw the bones away.
Use the meat and skin for cooking the rui fish curry (see below).

Pass the leftover water through a chani and use it for cooking the rui curry (se below).

B. Cooking of the rui curry

6,000 g as RAW Rui {weight before freezing) {calculate what the 6,000 g of raw rui meat correspond to in

cooked rui meat)

2,000 g Onions

40 ¢  Ginger paste

160 g Garlic paste

100 ¢ Turmeric (Tiger) paste {turmeric:water 1:7)
53¢  Chilli seeds roasted

140 g Salt, iodised

740 ¢ Soybean oil
1340 ¢ Water

Mix thoroughly with hands: cooked fish, onions, species, oil and water.

Put the pot over the fire. Bring the ingredients to boiling temperature without the lid and boil the fish

curry for 4-5 min (without the lid}. Tum the fish upside down, lower the gas (weak beiling !) and put on

the lid. Boil for additional 10 min. (with lid).
Store the fish curry with the lid on the pot. Blend into a homogenised dish.

The whole fish curry is weighed before weighing into portions. Note the duration from the curry is
cooked until portions are weight.
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International Centre for Diarrhoeal Disease Research, Bangladesh
Fish intervention on vitamin A status in children — a study in Mirpur

Rice

(200 children)

36,000 g Rice
82.500g Water

WASHING: )
Wash by hands the rice in excess water. Through the water away. Repeat 3 —4 times.

The washing water is not used in the cooking.

COOKING IN A FIX AMOUNT OF WATER:
Put the rice and the water into a pot. Bring it to boil and cook in fix amount of water for about 45-50 minutes
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