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GUIDE TO CONDUCTING NUTRITION SURVEYS

Introduction

Nutrition surveys are a fast and relatively easy way to assess the
prevalence of malnutrition in a population. Under five year old children are
more susceptible to becoming malnourished, and knowing their nutritional
status can help in evaluating the status of the general population as a
whole. Subsequent surveys permit the detection of the trends of malnutrition
in a population. With this information, the evaluation of nutrition
interventions (Supplementary Feeding Programmes and General Rations
Distributions, for example) can be made, and programmes and plans modified

accordingly.

The procedure for conducting a nutrition survey which follows has been
employed in Eastern Sudan since early 1985. By following a common survey
procedure, it can be assured that results are comparable. Each agency in
charge of nutrition programmes is responsible for conducting surveys
periodically in their Settlement or Reception Centre {(or village). In most
areas, a team of in-camp Nutrition Survey Supervisors has already been trained
to prepare and conduct a nutrition survey. However, the Nutrition Team of the
COR/UNHCR Health Unit is available for assisting teams in camps. or in

training a team in your location, on request.

Any agency conducting a nutrition survey without the supervision of the
Nutrition Team is kindly requested to forward the Data Collection Sheets, the
Data Summary Sheet, and a copy of the Survey Results Sheet to the Nutrition

Office immediately following the survey.

Remember: "“Bad surveys are worse than no survey at all." If surveys
are conducted inaccurately, or sloppily, and if mistakes are made in
calculations, the results will be incorrect and unreliable, and the effort a

waste of time. Good training, preparation and supervision are essential.
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I. PREPARING FOR A NUTRITION SURVEY

a) When should surveys be conducted?

If surveys are conducted at approximately the same time each year,
the results will be comparable between camps. If surveys are
conducted at different times in different camps, seasonal factors
may vary and comparisons may be difficult to make. Substantial
changes in nutritional status within communities usually take 3-4
months to manifest. Following a nutritional emergency, it is
advisable to monitor nutritional status closely, at least until
conditions are improved and stable. Therefore, in Eastern Sudan,
it is recommended that nutrition surveys be conducted at least
every six months, and in areas of concern, evey four months. At
present, nutrition surveys are conducted in May, September, and

January.

b) How should the community be informed?

It is essential that the community is prepared for the survey. A
meeting should be held with all elders and home visitors well in
advance of the survey day., to explain what will be done and why.
COR, UNHCR and other agencies in the camp should also be informed.
In villages, all appropriate local authroties (Town Council

Office; sheik; sheir, etc.) should be consulted before the survey
takes place. It is essential that the official bodies concerned
understand fully what is going to take place, and that all their
questions have been answered. Their assistance may alsc be
enlisted to inform the community itself of the upcoming survey.
Once the survey is done, the results should be provided promptly to

all officials.

c) What prepareations should be made for Feeding Programmes?

If feeding centres remain open at the time of the survey.,
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many malnourished childrea will be out of the home. The best time
to conduct a survey is when families are at home, i.e. 6:00a.m, or
$:00p.m. Since a survey takes about 3-4 hours to complete, if the
survey is conducted in the morning, ALL SUPPLEMENTARY FEEDING
CENTRES should be closed, either for the entire day, or until

lia.m..

The community must be informed beforehand that the feeding centres
will be closed. If they are to be closed for the entire day, a dry
ration may be provided the day before to all beneficiaries to take
home, as a replacement for the meal they miss. Residents must be
informed that small children are to be kep home during the survey

hours.

The nutrition survey must be conducted on a day when no other large
event is occurring, ie. a public holiday, an important community
meeting, or even a general rations distribution. Regardless of the
event, it may mean that families are out of the house during the
survey, and the results will not be respresentative of the

community.

Who will be included in the Nutrition Survev?

All children from one year (walking) to 110cm in height (59 months)
should be included in the survey sample. Children under one year
of age are difficult to measure, and acute signs of malnutrition
are not normally present. Children measuring 110cms in height are
considered to be approximately 59 months o0ld, or 5 years. In some
populations, particularly where stunting has occurred, this
measurement may include children of 6 or 7 years. If children
taller than 1l0cms are measured, it is possible that some short
pubescent children will be included in the survey. Growth chart
reference values of weight-for-height are not reliable for children

in puberty, and may give inaccurate results.
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What measurements are to be taken?

There are various methods of measuring malnutrition using
anthropometry; weight-for-age, height-for-age, mid-upper arm
circumference, weight-for-height, etc. The weight-for-height
assessment is considered to be the most reliable means of assessing
acute malnutrition, and is used in this nutrition survey

procedure. The NCHS Recommended Standard Reference for
HWeight-for-Height should be used to determine a child's nutritional

status once the measurements have been made.

WEIGHT must be recorded to the nearest 0.lkg. A hanging Salter
scale should be carried to each household and hung on a bean or a
pole carried by two workers. The scale should be checked to read
"0" before each weighing. All scales should be tested for accuracy
before the day of the nutrition survey, by hanging a standard
weight or a plastic bag filled with one litre of water (one litre
of water weights one kilogram) one the scale, Hanging Salter
scales may only stay accurate for six months if they are used
regularly. If the scales have been in use for some time, or are no

longer accurate, they can be ordered from the following address:

BY POST: Mr. Morgan BY CABLE: Morweigh
CMS Ltd. LONDON NW1
18 Camden High Street
LONDON NWl1 OJH
UK
(order 25kg Salter Hanging Scales, weighing to 0.1kgs.)

WEIGHT or length must be recorded to the nearest 0.5cm. Children
under 2 years (85cm) must be measured lying down. Children over 2
years should be measured in a standing position., The child is

placed on the height board stand (shoes removed) with feet nearly
together and heels touching the vertical surface of the board. A
501id movable headpiece is carefully lowered so that is firmly and

evenly touches the child's scalp. Two persons are always
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required to take the height or length measurement of a child
accurately. Most mistakes are made when height and length

measurements are made carelessly.

Careful measuring is essential to accurate survey results.
Mistakes by even one tenth kilogram or one centimetre can totally
change the results of the survey. Survey assistants must be
thoroughly trained and periodically reviewed to ensure that

accurate methods are being used in measuring.

How is oedema recorded?

Since oedema of nutritional originm is one sign of kwashiorkor, a
simple examination for pretibial pedal oedema is an important means
to estimate community rates of kwashiorkor. It must be noted,
however, that while not all observed oedema is of nutritionmal

origin, it may be so if it is associated with low weight-for-height.

In order to test for oedema, firm thumb pressure is applied to the
lower anterior surface of both legs for 5 - 10 seconds, while the
child is in a sitting position or being held by a parent. Any
identation remaining after the presure is removed indicates
cedame. If oedema is present, it should be recorded in the

appropriate column of the Data Collection Sheet.

Iir. CONDUCTING A RANDOM CLUSTER SAMPLE SURVEY

a)

How should the ¢lusters be chosen?

To estimate the nutritional status of a small population such as a
refugee camp or a village, only a small number of children need to
be measured and weight. If the children are selected in a
standardized manner of random selection, the results may be more
easily compared. Cluster sampling is a convenient field method for

rapidly producing nutritional and epidemiologic information.
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A cluster is a sub-group of a population. In this survey
procedure, thirty clusters of seven children each are used to
estimate nutritional status. The same procedure is alsc useful for

estimating other health issues, such as immunization status.

Clusters should be chosen randomly, that is in such a way as to
give each household in the population an equal chance of being
selected. Therefore, the thirty clusters should be identified in
proportion to the distribution of the population in the camp or
village. Most camps, and some villages have "sections" or zones or
other such sub-divisions. The estimated populations for each
sub-division should be listed and the total population of the site
estimated. The thirty clusters should be distributed according to
the proportion of the total population located in each
sub-division. The example below shows the method for calculating

the number of clusters in each sub-division.,

NHo. of
Clusters
Sub- {per sub-
Division P lation lculation division)
A 950 050 x 30 = 2.9 3
10,000
B 1,300 1300 = 30 = 3.9 4
10,000
C 4,000 4000 x 30 = 12,0 12
D 2,400 2400 x 30 = 7.2 7
10,000
E 1,300 1350 x 30 = 4 4
10,000
TOTAL... 30

Once the number of clusters to be identified in each sub-division
has been determined, each sub-division should be roughly divided

into the required number of c¢lusters. Home visitors and other
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community members who are familiar with the goegraphical outlay of
the sub-division can be of great help in determining the

geographical centre of each identified cluster.

The survey team then procedes to the centre of the first cluster in
a sub-division, and one member spins a bottle or pen on the

ground. The direction in which the bottle or pen is pointing is
the direction in which the team will move to find their first

household in the cluster.

Next, a money bill is used to determine, in random fashion, the
first house in the cluster. Someone is required to suggest the
number in the series on the money bill to be used, by random
selection. For example, if it is decided that the fourth number in
the series will be used, and the number on the bill is "6", then
the team should count six houses in the direction that the pen or
bottle points. At the sixth house, all children from one year to
110cm should be measured and weighed. The team should then proceed
to the nearest household, until at least seven children have been

weighed and measured.

If the number 7 child weighed and measured has other siblings
between one year and 110cms who have not already been included,
they must also be weighed and measured. In other words, all
eligible children in the last household should be included in the
sample. In this way, up to 8 or 9, and possibly 10 children may be
included per cluster. The team should then proceed to the centre
of the next cluster and repeat the procedure until all 30 clusters

have been completed in the camp village.

The Survey Team should always ascertain if ALL of the young
children are in the home. If a child is missing {(ie. taken to the
clinic, to fetch water, etc.) the household should be marked and
returned to later to include the child. If the child is in the

hospital or TFP centre, the child's name should be recorded, and
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the child traced later by the team for measuring and weighing. If
the team arrives at a houshold with no young children (or empty},
the house should be skipped, and the next c¢losest household in the
chosen direction included instead. If the team reaches a house
that is included in a compound with other houses, only one house
per compound should be included. The team should then proceed to

the next closest compound in the chosen direction, and repeat.

How should survey information recorded?

Information should be recorded carefully and accurately. One team
member should be responsible for recording, while two or three
others are measuring and weighing. These persons should call out
the weight in kilogrammes, and the height in centimetres to the
recorder, who should then repeat the number to those taking
measurements in order to check that it is correct. The recorder
must write down the numbers in a clear and legible manner on the

apropriate data form.

The Data Collection Sheet is the form used for collecting survey
data. Each sheet provides space for recording information from two
clusters. Thus a total of 15 Data Collection Sheets should be
available for each survey. For each child included in the survey,
space is provided to record information on gender, age, height,
weight, % of the reference standard weight-for-height, presence or
absence of oedema, and attendance/registration at a feeding

programme.

Following the survey, one team member should calculate the %
weight~for-height of each child using the attached chart. All
figures should be rounded (ie. height figures to the nearest

D.5cm.) for example:

63.2 = 63.0
63.3 = 63.5
63.7 = 64.5
63.8 = 64.0
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After the calculation of weight-for-height % for each child has
been completed, the results should be checked by another team
member. Once the summary results on the bottom of each Data
Collection Sheet have been tabulated, they can be transcribed on
the Data Summary Sheet, for results from all 30 clusters. Results
can then be recorded on the Survey Results Sheet, for distribution

to interested persons.

How should the survey data be analyzed?

No nutrition survey is complete without a careful examination of

the collected data and a determination of the following:

WHO? What population groups are primarily affected?
What age, ethnic groups, sexes, etc. are most at risk of
increased malnutrition?

WHAT? What are the major types of malnutrition found in these
groups? What is the overall prevalence of malnutrition?

WHERE? Where are the highest prevalence of malnutrition?

When analyzing the results of nutrition surveys, only two groups
should he compared at any one time, for example:

- Those greater or egual to 80% of the reference
weight-for-height standard versus those less than 80%
weight-for-height.

- Those with oedema wversus those without.

It is not wise to over-generalize results. The NCHS
weight-for-height standards can be used for the interpretation of
survey results only, not for entire camp or country populations.
To put this in perspective, however, in a well-nourished
population, between 2 and 2.5% of the under 5 year old children
will be malnourished (less than 80% weight-for-height). 1In less
developed countries with no nutritional emergency, between 5 and 7%
of the under 5 children will be found below 80% weight-for-height.
Proportions above 8% indicate nutritional problems of some concern,
above 10%, a nutritional emergency. Findings of oedema above 2%
are considered to represent alarmingly high incidence of

Kwashiocrkor.
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How should nutrition survey results be used?

Initial surveys provide "baseline" data, after which consequent
surveys enable the assessment of whether or not malnutrition is
increasing or decreasing. The survey results can be used to
estimate the number of under-five year old children requiring
special attention {i.e. therapeutic, supplementary feeding). If
the total number of under-five children is not known, it can be
assumed that in a normal population, approximately 18-20% of the
total population is under five. Imn late 1985, however, in
Reception Centres in Eastern Sudan, the actual number of under-five
year old c¢hildren had heen reduced to between 13 and 16% of the

total population.

Using survey results, trends of malnutrition within a camp or
village can be compared over time. In addition, comparisions can
be made between camps or villages at a given time or between time
periods. Such information can be used to evaluate the
effectiveness of nutrition interventions and other health services,
and, in particular, to determine how effective outreach efforts are

in identifying those in need of assistance.



DATE:
CLUSTERS:
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DATA COLLECTION SHEET

Cluster

Number

Male

Female

Age

Height

Weight

>100%

>85%

84—
80%

79~
751

a-
0%

<103

<60%

Jedoma

Sup.
Feed

TOTAL

Male

Female

Age

Height

Weight

>100%

>85%

19-
151

14-
e,

<70t

<60%

Supp.

2ed

<10%
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DATA SUMMARY SHEET

CAMP: DATE:
TOTAL POPULATION:
UNDER 5:
B4- | 79- | 74- Sup.Feed.
Clusters | Number | Male | Female | >100% | »85% | BO% | 75% | 70% | <70% | <60% | OEDEMA <80% | <70%
. N Y . N (.
T+ 2
3+ 4 N
5+6 N
7+8 HEEE
9+ 10 N
11+ 12 B
13 + 14 N
15 + 16 HEERE
17 + 18 BERE
19 + 20 N
21 + 22 NN
23 + 24 BEEE
25 + 26 N
27 + 28 NEE
29 + 30 o

TOTAL:
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SURVEY RESULTS SHEET

CAMP: DATE:

TOTAL CAMP POPULATION:

No.,
CHILDREN SURVEYED (age 1-5): Male
Female
TQTAL
MALNUTRITION/WEIGHT FOR HEIGHT:
No.
>100%
> 85%
84 - 80%
TOTAL: 79 - 75%
74 - 70%
<« 70%
60%
TOTAL MODERATELY
MALNOURISHED CHILDREN:
NG .
70 - <80%
TQTAL SEVERELY
MALNOURISHED CHILDREN:
No.
> 70%
> 60%
TOTAL
TOTAL CHILDREDN WITH OEDEMA:
No.
OEDEMA
MALNOURISHED CHILDREN
ATTENDING SUPPLEMENTARY
FEEDING
No.
> B0% +
> 70% +

TOTAL +




- 186 -
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WEIGHT FOR HEIGHT (Stature) FOR BOTH BOYS AND GIRLS

Percents of Median Percents of Median
Height Medlan 85% 80% 75% 70% Height Median 85% 80% 75% 70%
85.0cm 12.0kg 10.2kg 9.6kg 9.0kg B8.4kg 107.5cm 17.7kg 15. Okg 14 1kg 13.3kg 12.4kg
85.5 121 103 97 91 85 108.0 178 152 143 134 125
86.0 122 104 98 9.1 8.5 108.5 18.0 153 144 135 126
86.5 123 105 98 92 B6 109.0 181 154 145 1386 127
87.0 124 106 99 93 87 109.5 183 155 146 137 128
87.5 125 106 100 94 88 1100 184 157 148 138 129
88.0 126 107 104 95 88 110.5 186 158 149 140 130
88.5 128 108 102 96 89 111.0 188 160 150 141 13.1
89.0 129 109 103 . 97 9.0 1115 189 161 151 142 133
89.5 130 110 104 97 9.1 112.0 191 162 153 143 134
90.0 13t 111 105 98 9.2 112.5 19.3 164 154 144 135
90.5 132 112 106 99 92 113.0 194 185 155 146 136
91.0 13.3 113 107 100 93 1135 196 167 157 147 137
91.5 134 114 108 101 9.4 114.0 19.8 168 158 148 138
920 136 115 108 102 95 114.5 199 169 160 150 140
925 13.7 116 109 103 96 1150 201 17.4 161 151 144
930 138 117 11.0 103 97 1155 203 173 162 152 142
93.5 139 118 111 104 97 1160 205 174 164 154 143
94.0 140 119 112 105 98 1165 207 176 165 155 145
945 142 120 113 106 99 1170 208 177 167 156 146
95.0 143 121 114 107 100 1175 21.0 179 168 158 147
95.5 144 122 115 108 101 1180 212 180 170 159 149
96.0 145 124 116 109 102 1185 214 182 171 161 15.0

96.5 147 126 117 1.0 103 119.0 216 184 173 162 151
97.0 148 126 118 111 103 1195 218 185 174 164 163
97.5 149 127 119 112 104 120.0 220 187 1786 165 154
98.0 160 128 120 113 105 120.5 222 189 178 167 155
98.5 152 129 121 114 106 121.0 24 191 179 168 157
99.0 153 13.0 122 115 107 121.5 226 19.2 181 170 158
99.5 154 131 123 116 108 122.0 228 194 183 171 160
100.0 156 132 124 1.7 109 122.5 231 196 184 173 1641
100.5 167 133 126 118 110 123.0 233 198 186 175 163
101.0 158 135 127 118 1A 123.5 235 200 188 176 165
101.5 160 136 128 120 11.2 124.0 23.7 202 190 178 166
102.0 16.+  13.7 129 124 113 124.5 240 204 192 180 168
102.5 16.2 138 13.0 122 114 125.0 242 206 194 182 169
103.0 164 139 131 123 115 125.5 244 208 196 183 171
103.5 165 140 132 124 116 126.0 247 290 197 185 173
104.0 16.7 142 133 125 117 126.5 249 212 199 187 175
1045 168 143 134 126 118 127.0 252 214 201 1B9 176
105.0 169 144 136 127 119 127.5 254 216 204 191 178
105.5 1714 145 137 128 120 128.0 257 218 206 193 180
106.0 172 146 138 129 121 128.5 260 221 208 195 1B.2
106.5 174 148 139 130 122 129.0 262 223 210 197 184
107.0 175 149 140 131 123 129.5 265 225 212 199 186

130.0 288 228 214 201 187
DIRECTIONS FOR MEASURING CHILDREN WHO ARE 85 CM OR MORE IN HEIGHT

Step 1. Place the measuring board in a Step 4. One assistant (the recorder}
verticle position on a fiat surface, checks that the child stands flat

Step 2. Have the mother (or assistant) footed with the knees fully extend-
remove any foolwear or headgear ed. The shoulders and buttocks

on the child and lead the child to Shout Shoulder shoutd be in line with the heels.
the measuring board. Telined g‘&‘:‘.,'c.'n., Stap 5. The movabla headboard is then
B

Step 3. Place the child so that the
shoulder blades, buttocks, and
heels are touching the vertical sur-
face of the measuring board. The
feet must be flat on the floor,
slightly apart, legs and back
straight, and arms at sides The
shoulders must be relaxed and in
contact with the measuring board.
The head usualiy i3 not In contact
with the maasuring board Teli the
child to stand “'atraight and tall”
and look straight ahead.

A d brought to rest firmly an the

measurement crown of the child's head by the
measurer while the head is held sc
that the child's eyes peint straight
ahead.

Step 8. The measurer reads the measure-
meant to tha nearest 0.5cm.

Step 7. The recorder then writes the
measurement clearly on the form

Step 8. The measurer then ioOks at the
recorded value con the form to be
sure that it is correct

Lags
atralght
ana

krees
togather

NCHSICDSMWHO NORMALIZED REFERENCE NOTE  Children who sre over 85 cm n heght who sre 100 sick to stand may ba messured
2182 lying down. but 1 cm should be subtracted from the measured length betore using
this table
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WEIGHT FOR LENGTH (Supine) FOR BOTH BOYS AND GIRLS

75% 70%

49.0cm
495
50.0
50.5
51.0

515
52.0
52.5
53.0
53.5

54.0
54.5
55.0
55.5
56.0

56.5
57.0
57.5
58.0
58.5
59.0
59.5
60.0
60.5
61.0

61.5
62.0
62.5
63.0
63.5
64.0
64.5
65.0
65.5
66.0
66.5

2.6kg

32kg 2.7kg
) 8 26
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Length Medlan 85%

Percents of Median
80% 75% 70%

67.0cm
67.5
68.0
68.5
69.0

69.5
70.0
70.5
71.0
715

72.0
725
73.0
73.5
74,0

74.5
75.0
755
76.0
76.5

77.0
77.5
78.0
78.5
79.0

79.5
80.0
80.5
81.0
81.5

82.0
82.5
83.0
83.5
84.0

84.5
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Step 1.

Step 2.

Step 3.

Step 4,

DIRECTIONS FOR MEASURING CHILDREN WHO ARE LESS THAN 85 CM IN LENGTH

The measuring board is placed
horizontally on the ground or on a
table.

With the help of one or two
assistants, place the baby,
barefoot ang without heada cover-
ing on the measuring board with
the head against the fixed {non-
movable) end.

An assistant hoilds the baby's
head so that the eyes are pointed
straight up and applies gentle
traction to bring the top of the
child’'s head into contact with the
fixed end of the measuring board.
The measurer holds the child's
knees together and pushes them
down agains! the tabletop with
one hand or forearm, tully extend-
g the child With the other hand,
the measurer shides the movable
tootboarad to the child's teet until
the heels of both teet touch the
footboard

NCHS/ICOCWHO NORMALIZED REFERENCE
282

Step 5.

Step 6.

Step 7.

Step 8.

The measurer then immediately
removes the child's feet from con-
tact with the foolboard with one
hand (1o prevent the child from
kicking and moving the footboard)
while holding the footboard
securely in place with the other
hand,

The measurer reads the measure-
ment to the nearest 05 cm.

The recorder then wries the
measurement clearly on the form.

The measurer then jooks at the
tecorded value on the form to be
sure that it is correct.

Prepared By
HHS, PHS, CDC, CHPE, Nutrition Division,

Atlanta,

Georgia 30333
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ANNEX NUT.(5)

AVERAGE PERCENTAGE QF TOQOTAI. POPULATION
WHO _MAY NEED SUPPLEMENTARY FEEDING PROGRAMME

Percentage of Total Population in a Given Nutritional Setting

Extreme Moderate Mild/None*
Vulnerable (»20% of children (10-20% of childen (<10% of children
Group malnourished) malnourished) malnourished)

Severely malnourished
children for Intensive 2% 0.5% 0.1%
feeding (wet ration)

Moderately malnourished

children under 5 for 6% 2% 0.5%
Supp.Feeding

(Wet or Dry)

Moderately malnourished

children over & for 3% 0.5% {negligible)
Supp.Feeding

(Wet or Dry)

Pregnant/Lactating 10% 10% 10%
Women (Dry ration)

Medical Referrals
and others 4% 2% None
{Wet or Dry)

TOTAL 25% 15% ¢ 10%
( RANGE) (20-30%) (10-20%) (0-10%)

* Where mild or no nutritional problems exist and the general ration is
adequate (e.g. refugees have access to income and markets in addition to
sufficient ration guantity and guality), nco supplementary feeding is
necessary, except minimal case-by-case intervention.

Note: The percentages in the table represent proportions of the total camp
population and are useful to estimate supplies for S.F.P. in individual camps.
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EX 1

Organisation of Priority Actions in Early Stages of Assistance

The first priority will be always to assess the situation and to prevent or
control those diseases which can be anticipated or assumed to be of high

risk.

In every case, the following actions should be taken:

Priority Actions in Developing Health and Nutrition Services

|_Conduct a rapid assessmggtl

Information

Organisation &

J Coordination |

Action

1. Obtain crude
estimates of
population age and sex
Jdistribution

2. Conduct
nutritional assessment
and organise special
feeding programmes
Jwhen indicated

1. Establish system of
co-ordination among
implementing agencies
UNHCR and the host
Jgovernment

1. Immunise all
children under 5 years

lof age against measles|

2. Coordinate with
services for water
supply, Sanitation and

lfood distribution i

3. Consider the need

for vector control and

other activities

appropriate to area-

specific and/or

population-specific
roblems

3. Divide camp into
sectors and assign
refugee staff
responsibility for a
lgiven area

2. Administer
Vitamin A prophylaxis
to children under 12
lyears of age

3. Organise oral
rehydration therapy
{(ORT) for dehydrated
individuals

4. Establish ongoing
screening of new
arrivals

4, Establish basic
mortality and morbidity
lﬁu;zgillance
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ANNEX V(1)
SAFE USE_OF PESTICIDES
Toxicity and Hazard

All pesticides are toxic to some degree. They should be handled with care.

A measure of the potential toxicity of pesticides to man and other animals is
obtained from the acute oral and/or dermal LDgy value which provide a
statistical estimate of the number of mg of active ingredient per kg of body
weight required to kill 50% of a large population of test animals, While
these figures represent the relative acute toxicities of various compounds to
the test animals, they do not measure the actual hazard involved when a
pesticide is used in the field, Factors that influence hazards are: the
type of formulation, the type of packaging, the concentration of the pesticide
in the finished formulation, the method of application, the amount of surface
or area to be treated, the dosage required, the association of human or animal
population with treated surfaces or areas and the species of animals exposed,
their age, sex and condition.

Supplies and_ Equipment

Planning for vector and pest control must include provision for safe transport
and secure storage of pesticide concentrates. Pesticides should mnot be
stored in rooms in which people live or in which food is kept. They should
be stored out of direct sunlight and protected from rain and flooding.
Protection against theft, misuse and accessibility to children must be
provided. All pesticide containers should be adeguately labeled to identify
the contents and show., in a form comprehensible to the operator, the nature of
the material and the precautions to be employed.

Customs authorities should be consulted to ensure that any pesticide, intended
to be imported into the couantry, is registered for use in that country
otherwise its importation will not be allowed.

Responsibility for Safety and Disposal of Empty Containers

Preparation and application of pesticide formulations should be carried out
under trained supervision. If necessary, a consultant or technical expert
should be brought in to provide specialized training and give advice.

It is important to ensure the safe disposal of empty or nearly empty
contairers. They must not be allowed tec go astray or be removed by
unauthorized people who might use them as containers for food or drinking
water, especially in areas where such containers are scarce. Used containers
can be effectively decontaminated by rinsing two or three times with water,

scrubbing the sides thoroughly. If a drum has contained an organophosphorous
(OP) compound, an additional rinse should be carried out with washing soda
(5%) and the solution allowed to remain in the container overnight. Rubber

gauntlets should be worn during this step and a soakage pit away from houses,
streams and other sources of water, should be provided for the rinsings.
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ANNEX V(2)

TABLES ON INSECTICIDES FOR _PEST CONTRQOL

TABLE 1 -~ Insecticides suitable as residual spray applications

against mosqui vectors

Toxity® oral

Dosage Duration of LDggof a.i.
Chemical of a.i.P effective action Insecticidal for rats (mg/kg
Insecticide Type®  (g/m?) {months) action of body weight
Bendiocarb C 0.4 2-3 contact & airborne 55
Chlorphoxim op 2 1.3 contact s00d
Cypermethrin PY 0.5 4 or more contact >4000d.e
DDT oC 1-2 6 or more caontact: 113
Deltamethrin PY 0.05 2-3 contact >20404.¢
Fenitrothion op 1-2 3 or more contact & airborne 503
Lindane
(gamma,HCH) oC 0.2-0.5 3 or more contact & airborne 100
Malathion oP 1-2 2-3 contact 2100
Permethrin PY 0.5 2-3 contact >40004-e.
Pirimiphos-
methyl op 1-2 2-3 or more contact & airborne 2018
Propuxur c 1-2 2-3 contact & airborne g5

8 ¢ = carbanate; OP = organophosphorus compound; PY = synthetic pyrethroid; and OC =
organochlorine compound

b a.i. = active ingredient

€ Toxicity and hazard are not necessarily equivalent; the factors influencing the
latter are discussed in section 12,

4 permal toxity
€ Because of their low dermal toxity. and on the basis of experience with their use,

these products have been classified in the WHO Hazard Classification in Class III, Table 5
(products unlikely to present acute hazards in normal use}.
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Table 2, Insecticides guitable as cold aerosol sprays _and for
thermal fogs for mosquito control

Dosage of a.i.P (g/ha Toxity® oral
LDggof a.i.
Chemical Cold Thermal for rats (mg/kg
Insecticide Type 2 Sprays Fogsd of body weight
Bioresmethrin PY 5-10 20-30 7000
Chlerpyrifos OoP 10-40 150-200 135
Deltamethrin PY 0.5-1.0 - >2940¢e-£.
Dichlorvos OoP 56-280 200-300 56
Fenitrothion QP 250-300 270-300 503
Fenthion oP 112 - 330f
Iodofenphos op 100-200 - 2100
Malathion op 112-693 500-600 2100
Naled OP 56-280 - 430
Permethrind PY 5-10 - >4000e-f-
Pirimiphos-methyl op 230-330 180-200 2018
Propoxur C 53-75 - 95
Resmethrin PY 7-16 - 2000

a PY = Synthetic pyrethroid; OP = organophosphorus compound; and C = Carbamate

b a.,i. = active ingredient

€ Toxicity and hazard are not necessarily equivalent; the factors influencing the

latter are discussed in section 12,

a The strength of the finished formulation applied depends on the performance of the
spraying equipment used.

€  Because of their low dermal toxicity and on the basis of experience with their use,
these products have been classified in the WHO Hazard Classification in Class III, Table 5
(products unlikely to present acute hazards in normal use).

£ Dermal toxicity.

g Also used in mixtures with knock-down agents or synergists.
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Table 3, Insecticides suitable as larvicides in mosguito control

Duration Toxity® oral
Dosage of effictive LDggof a.i.
Chemical a.i.b Formulation action for rats (mg/kg
Insecticide Type 2 (g/ha) (weeks) of body weight
Chlorphoxim oP 100 EC 2-7 500€
Chlorpyrifos oP 11-25 EC.GR,WP 3-17 i3s
Deltamethrin PY 2.5-10 EC 1-3 >2940%-9.
Diflubenzuron IGR 25-100 GR,WP 1-4 4640
Fenitrothion 4) 100-1000 EC,GR 1-3 503
Fenthion op 22-112 EC,GR 2-11 330¢
Fuel oil - h soln 1-2 negligible
Iodofenphos oP 50-100 EC,GR 7-16 2100
Malathion op 224-1000 EC,GR 1-2 2100
Methoprene IGR 100-2000 SRS 4-8 34600
Paris Green Ca 840-1000 dust,solan in o0il} 2 22
Permethrin PY 5-10 EC 5-10 >4000€-9-
Phoxim op 100 EC 1-6 1000
Pirimiphosmethyl OP 50-500 EC 1-11 2018
Temephos oP 56-112 EC,GR 2-4 8600

8 OP = organophosphorus compound; PY = synthetic pyrethroid; IGR = insect growth
regulator; and CA = copper

b a.i, = active ingredient

€ EC = emulsifiable concentrate. GR = granules; WP = Water dispersible powder; soln
solution; and SRS = slow release suspension

d Toxicity and hazard are not necessarily equivalent; the factors influencing the
latter are discussed in section 12.

€ Dermal toxicity

f The lowest levels are recommended for fish-bearing waters

9 Because of their low dermal toxicity and on the basis of experience with their use,
these products have been classified in the WHO Hazard Classification in Class III. Table 5

(products unlikely to present acute hazards in normal use).

h  aApply at 142-190 l.ha. or 19-47 1,ha if a spreading agent is added.
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Table 4. Compounds used for residual treatment in fly contrel
Concentration Toxity® oral
formulation as Dosage LDggof a.i.b
Chemical applied of a.i,P for rats (mg/kg
Insecticide Type 2 g/l % (g/m2) of body weight
Azamathiphos OP 10-50 1.0-5.0 1.0-2.0 750
Bromophos op 10-50 1.0-50 1.0-2.0 1600
Cypermethrin PY 2.5-10.0 0.25-1.0 0.025-0.1 >4000¢
Deltamethrin PY 0.15-0.30 0.015-0.030 0.0075-0.15 »29409
Diazinon oP 10-20 1.0-2.0 0.4-0.8 300
Fenchlorphos oP 10-50 1.0-5.0 1.0-2.0 1740
Fenitrothion oP 10-50 1.0-5.0 1.0-2.0 503
Iodofenphos oP 1o0-50 1.0-5.0 1.0-2.0 2100
Permethrin PY 0.0625-1.25 0.0625-0.125 0.025-0.05 »40004
Pirimiphos-methyl op 12.5-25.0 1.25-2.5 1.0-2.0 2018
@ 0Op = organophosphorus compound; PY = synthetic¢ pyrethroid;

b a.i. = active agent

€ Toxicity and hazard are not necessarily equivalent;
latter are discussed in section 12.

d permal toxicity.

the factors influencing the

Because of their low dermal toxicity and on the basis of experience

with their use, these products have been classified in the WHO Hazard Classification in
Class III. (products unlikely to present acute hazards in normal use.)
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Table 5. Organophos T nd rethroid compounds
sed for gutdoor space treatments for fly control?

Dosage

Chemical of a.i.P
Insecticide Type 2 (g/m2)
Bioresmethrin PY 5-10
Deltamethrin PY 0.5-1.0
Diazinon op 336
Dichlorvos OP 336
Dimethoate opP 224
Fenchlorphos OP 448
Fenthion op 448
Iodofenphos oP 336
Malathion op 672
Naled OP 224
Permethrin PY 5-10
Pirimiphos-methyl op 250
Resmethrin PY 20

8 For toxicity data see Tables 2 and 4

b py = synthetic pyrethroid; OP =
organophosphorus compound

€ a.i. = active ingredient.
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Table 7. Insecticide dusts commonly emploved for
the control of fleas

Toxityb oral
LD500f a.i.c

Chemical Concentration for rats (mg/kg

Insecticide Type 2 g/kg % of body weight
Bendiocarb C 10 1.0 55
Carbaryl c 50 5.0 3000

DDT ocC 160 10.0 113
Deltamethrin PY 0.05 0.005 >29404
Diazinon OP 20 2.0 300
Fenitrothion opP 20 2.0 503
Iodofenphos op 50 5.0 2100
Lindane oC 30 3.0 100
Malathion oP 50 5.0 2100
Permethrin PY 5 0.5 >40009
Pirimiphos-methyl op 20 2.0 2018
Propetamphos® OP 20 2.0 75
Propoxur c 10 1.0 95

3¢ = carbamate; OC = organochlorine compound; PY = synthetic pyrethroid;
and OP = organophosphorus compounds

b Toxicity and hazard are not necessarily equivalent; the factors
influencing the latter are discussed in section 12,

Ca,i. = active ingredient

d Dermaltoxicity. Because of their low dermal toxicity, and on the basis
of experience with their use these products have been classified in the WHO
Hazard Classification in Class III, Table 5 (products unlikely to present
acute hazards in normal use)

€ If applied by non-commercial operators it should be supplied for safety
reasons in a diluted form not exceeding 50g. kg. of active ingredient.
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Table 9, Insecticides commonly employed in the
he control human _lice

Toxityb oral
LDggof a.i.©

Chemical Concentration for rats (mg/kg
Insecticide Type & Formulation g/l or g/kg % of body weight
Bioallethrin PY Lotion 3-4 0.3-0.4 500
Shampoo 3-4 0.3-0.4
Aerosol 6 0.6
Carbaryl C Dust 50 5.0 300
DDT oc Dust 100 10.0 113
Lotion 20 2.0
Deltamethrin PY Lotion 0.3 0.03 >29404
Shampoo 0.3 0.03
Iodofenphos OP Dust 50 5.0 2100
Lindane oc Dust 10 1.0 100
‘Lotion 10 1.0
Malathion oP Dust 10 1.0 2100
Lotion 5 0.5
Permethrin PY Dust 5 0.5 >40009
Lotion 10 1.0
Shampoo 10 1.0
Propoxur C Dust 10 1.0 95
Temephos OP Dust 20 2.0 8600

8py = synthetic pyrethroid; € = carbamate; OC = organcchlorine; OP = organophosphorus
compound

b Toxicity and hazard are not necessarily equivalent, the factors influencing the
latter are discussed in section 12.

€a,i. = active ingredient
d Dermaltoxcity. Because of their low dermal toxicity and on the basis of experience

with their use, these products have been classified in the WHO Hazard Classification in
Class III. Table 5 (products unlikely to present acute hazards in normal use)
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Table 10. Insecticides commonly employed in the

h rol of roaches
ToxityP oral
LDgpof a. i.t
Chemical _____Concentration for rats (mg/kg
Insecticide Type 2 Formulation g/l or g/kg % of body weight
Bendiocarb c Spray 2.4-4.8 0.24-0.48 55
Dust 10 1.0
Aerosol 7.5
Chlorpyrifos opP Spray 5 0.5 135
Deltamethrin PY Spray 0.075 0.0075 >29409
Dust 0.005 0.0005
Aerosol 0.2 0.002
Diazinon OP Spray 5 0.5 300-850
Dust 20 2.0
Dichlorvos op Spray 5 0.5 83
Bait 19 1.9
Dioxacarb c Spray 5-10 0.5-1.0 90
Iodofenphos op Spray 10 1.0 2100
Malathion op Spray 30 3.0 2100
Dust 50 5.0
Permethrin PY Spray 1.25-2.5 0.125-0.25 »4000@
Dust 5 0.5
Pirimithos-methyl Op Spray 25 2.5 2018
Dust 20 2.0
Propetamphos® op Spray 5.10 0.5-1.0 75
Dust 20 2.0
Aerosol 20 2.0
Propoxur c Spray 10 1.0 95
Bait 20 2.0

3C = Carbamate; OP = organophosphorus compound; and PY = synthetic pyrethroid

b Toxicity and hazard are not necessarily eqguivalent, the factors influencing the
latter are discussed in section 12.

Ca.i. = active ingredient

d permal toxicity. Because of their low dermal toxicity, and on the basis of

experience with their use, cypermethrin, deltamethrin and permethrin have heen classified
in the WHO Hazard Classification Class III. Table 5 {products unlikely to present acute
hazards in normal use).

€ 1f applied by non-commercial operators it should be supplied for safety reasons in a
diluted form not exceeding 50gms of active ingredient per litre.



