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1. SUMMARY

A total of 450 samples of drinking water were analyzed for measurement of lead levels.
From 336 samples collected from various locations in the city of Doha and its suburbs, 38
samples had a lead level exceeding the WHO guideline of 0.01 mg/l. The highest level
reached in these violative samples was 0.132 mg/l. Seventy-three samples of bottled
water were collected representing 21 brands. Only 2 samples reached a level of 0.012
mg/l, slightly exceeding the WHO guideline vaiue. From a total of 41 samples of
underground water representing 12 different geographical locations in Qatar, only G
samples slightly exceedad the WHO guideline value and the highest level reached was
0.027mg/l. More than 200 samples of processed foodstuffs were analyzed, representing
several food groups Generzlly, no serious violations in lead levels were found in any
samples analyzed. These included infant formulae (17 samples) and commodities widely
used by children (26 samples of milk and dairy products, 34 samples of fruit drink
preducts and soft drinks. and 11 samples of potato and com based snack products), With
the exception of 3 samples of milk and dairy products and one sample of rice grains, lead
levels were well below the maximum limits recommended by the FAOMHO Codex
Alimentanius Commission. Two hundred blood samples were collected fram children (<15
years) referred by pediafric clinics to determine their blood lead levels for diagnostic
purposes. Only 3 patients showed values exceeding the level of 25 pafdl used in Qatar as
the maximum limit for normal blood lead. The highest level reached approximately 38
po/dl and was a single case. Compared to results collected in the eighties and early
nineties the present results suggest that there have been significant reductions in lead
levels inwater, food, and the blood of children. This is due to the measures implemented
in the State of Clatar over the last ten years to control the spread of lead contamination.
These measures were mainly successful due to the availability of good analytical methods
for lead measurement. |t Is recommended that a wider national survey be conducted to
allow better assessment of the average lead intake and blood levels in children, pregnant
women and nursing mothers. A new protocol o deal with high blood lead levels in children
is proposed o replace lhe present praclice in the State of Qatar, The proposed protocal
introduces the new action levels of 10 pg/dl for children and pregnant women and 30 ug/dl
for adults replacing the present unified level of 25 pgfd|

2. OBJECTIVES AND RATIONALE

2.1 Problem Description and Necessity

Monitoring of lead in food and water was started in the State of Qatar by the Regional
Center for Food Contamination Manitoring in 1978 (organizations concerned with
monitoring lead contamination in Qatar are listed in annexes). Analysis of imported food
since then has revealed that some consignments were found to be contaminated with

high levels of lead, including foods widely used by children. Several consignments of
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canned soft drinks and juices were condemned. To find oul if there were any cases of
lead poisoning among children and occupationally exposed adults, the Center started
megsuring lead in whole bloed In 1982, Analyses carried out sincs then, on patients
referred for laboratory Investigation from pediatric clinics showed very high blood lead
levels in some children at dangerous levels over 100 pgfd! in some cases Consequently,
the Center became Interested in monitoring lead in other environmental matrices to
identify sources of lead exposure in the Qatan environment (1),

2.2 Objectives

Due tw inadequate funding, the original plan for the study entitled "Food Poisoning in
Qatar, the Forgotten Epidemic” will be carmed outin several phases depending on the
availability of funds. The present study represants only one phase and was conducted as
a preliminary survey with the following main objectives:

» to generate sufficient information on lead levels in food and water i order to better
assess the dietary intake of lead in Qatar with special emphasis on infants and
children. A survey for this purpose was conducted to determine lead levels In some
selected foods and drinking water.

o continue the programme of monitoring blood lead levels in children referred by
pediatric clinics for diagnostic investigation

2.3 Relevance of Proposed Study

This study constitutes a significant part of the effort extended by this Center since 1878, to
reduce the distary intake of lead in Qatar and to minimize the risk of lead poisoning,
especially in children, The work on lead poisoning is also one of the pnority areas of
interest included in the environmental safety programme adopted by this Center

2.4 Fields of Application for Study Results

The results of this study supplemented by results of earlier studies contributed
significantly to the following two important areas:

2.4.1 Food and Water Safety and Regulations

According to the protocol followed in the State of Qatar food and water samples with
excessive lead levels were reported 1o the concemed regulatory agencies responsible for
corrective actions.

Water samples were considered excessive when lead levels exceeded 0.05 mg/l This is
the previous WHO guideline value (2) still in-effect in Qatar. Lead levels in watar reparted
in this study, however, have been discussed on the basis of the new WHO guideline level
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of 0.01 mg/l (3) which will replace the older limits in the near future Corrective action
taken included investigation of the violative site to identify and remove the source of lead
contamination. Some of the sources more frequently discovered included the piping
system, water tanks, and water coolers, Corrective actions are usually considered

satisfactory when repeated analyses prove that lead levels in the site no longer exceed
the guideline value.

Regarding food, the protocel orders the destruction of any food commodity contaminated

with lead lsvels in excess of the FAOMMHO Codex Alimentarivs Commission {CAC)
maximum parrmussitle mits (4).

2.4.2 Child Care

Tne results on blood lead levels in children referred by pediatric clinics for diagnostic
laboratory Investigation were manipulated according to the following protocol.

» This protocol defines an action level of 25 pg per di of whole blood. This Is the level
above which medical intervention is suggested.

» Blood |ead levels are reported to the pediatric clinic concemed. Cases with levels
higher than 25 pgrdl are dealt with according to the following action schedule:

Level, pgidi Action

- conduct complete medical examination;

»25 - <40 - investigate environment to eliminate possible sources of exposure, and

- follow up on clood lead (evel

- conduct complete medical examination;
»40 - hespitalize for chefation treatment,

- Investigate environment to eliminate possible soutces of exposure, and
- foilow up on blood lead level.

« Cases sxceeding the action level are also reported to the Department of Preventive
Medical Services. With technical support from the Reglonal Centre for Food
Contamination Maonitoring, the department undertakes a comprehensive Investigation
of the patients' environment to identify the possible sources of lead exposure and
conseguently takes the appropriate corrective measures to eliminate the source

» Educaticnal information on lead poisoning s circulated to the public through health

education programmes camried by various public media (public lectures, TV, radio, and
the press).



In addition to food, water, and air as common sources of lead exposure. the following
sources of lead were jdentified as major contnibutors to high blood lead levels in some
children:

« Mothers who are heavy users of lead contaminated cosmetics, especially the
traddianal eye mascara (Kohl).

= Some brands of water coolers.

« "Pica" in some children.

» Folk medicines and tonics, which were commaonly used in the pastin Qatar, are
sometmes given by mothers to their children to treat liness or to invigorate them.
Some of these preparations were found 1o coniain high concentrations of lead and
their use is becoming less common due o increased public awareness of the dangers
associgated with their consumption.

2.5 Review of Literature

A comprehensive review on lead poisoning is not attempted in this report due to the
limited nature of this preliminary survey. Emphasis is, however, placed on some facts to
highlight the impact of lgad on the health of children and help formulate sound
recommendations.

251 Absorption and Distribution of Lead in the Body

Lead. which isa natural constituent of the earth's crust, has become widely spread in the
environment as a toxic contaminant by Industry and manufacturers It is particularly
detectable in all biglogical systems and enters the hurman body through food and water
consumead, the air inhaled, and Is even absorbed through the skin from cosmetics, In
addition to these sources, children can intake appreciable amounts of lead from
swallowing, chewing, or licking non-food items such as tays, wall paint, and sail

Approximately 10% of dietary lead may be absorbed by adults but in Infants 2nd young
children as much as 50% may be absorbed (5, 6). A deficiency of some nutrients such as
iron may Increase the asbsorption of lead. Once sbsorbed lead 15 not distributed
homogeneously throughout the bady. Following a rapid uptake in the blood and soft
tissues (liver, lungs, spleen, kidneys, etc.) a slower redistribution of lead to bones and
teeth takes place. The major portion of lead in the body is accumulated in the skeleton
{about B80-95% in the adult and about 73% in children) with a long half-life of 17-27 years
The turnover rates are much faster for the blood and soft tissue pools with half-life of
about 38 and 40 days respectively (8) The non-homogenous distribution pattern of lead in
the body is further complicated by many physiological factors making the selection of a
simple parameter as an Indicator of the body burden of lead a difficult task. However,
under conditions of extended exposure, @ steady-state distribution of lead between



various body organs and systems usually exists to justify the use of blood lead level as a
satisfactory indicator (5).

2.5.2 Toxicity

There is no demonstrated biological need for lead in the human body or experimental
amimals. There is, however, strong evidence that lead adversely affects many systems
and biochemical processes jn the human body especially those related to haemopoitic,
necrologic, and renal functions. Children are mare vulnerable to these effects than adults
(5, 8,7, 89 10)

2.5.2.1 Haemapoitic effects

The effects of lead on the haemopoitic system result in decreased haemoglobin synthesis,
and anaemia has been observed at blood lead levels above 40 pg/dlin children and
above 50 pa/dl in adults (B).

In lead-Induced anaemia, the red blood cells are microcytic and hypochromic, as in iron
deficiency, and usually there are increased numbers of reticulocytes with basophilic
stippling which results from Inhibition of the enzyme pyrimidine-Snuclectidase (8),

Decregsed haemoglobin results from  impairment of haeme synthesis caused manly by
the ability of lead to nhibit some of the enzymes involved in this process. The main
enzymes affected include S-aminolevulinic acid synthetase, &-aminolevulinic acid
dehydratase (ALA-D), coproporphyrinogen oxidase, and ferrachelatase. These enzymatic
changes cccur at blood lead levels much lower than the levels asscciated with the
appearance of anemia. The activity of -ALA-D is especially sensitive o lead and may be
inhibited at blood lead levels as low as 5 pgfdlin children (6). The enzymatic nhibition
leads to elevated levels of some metabolites in this pathway, in circulating biood and to an
increase in their urinary excretion. The changes in enzyme activities particularly §-ALA-D
in peripheral blood and excretion of d-aminolevulinic acid in urine correlate closely with
biood lead levels and can, therefore, be used as Indicators of lead exposure (8) In
agdition to impairment of haeme synthesis, lead has also been reported to induce the
acceleration of erythrocyle destruction (8.8).

2.5.2.2 Neurclogic effects

Lead may effect the brain and several central and penpheral neurofunctons. Evidencea for
the effect of lead on the nervous system can be clearly demonsirated from the
electrophysiological  measurement of nerve conduction velocthes.  Aberrant
electroencephalograph readings in children were significantly correlated with blood lead
levels down to 15 pgfdl (8) Significant reductions in maximal moter nerve conduction
velocity (MNCV) have been observed in children (5-9 years) living near a smelter, with a
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threshold occurring at blood lead level around 20 pg/dl; a 2% decrease in the MNCY was
seen for every 10 pg/dl increase in biood lead level {6, 11), Clinically lead encephalopathy
may occUr in children with high exposure to kead and at blocd lead leyels above 80 pg/dl
{8). Symptoms begin with fethargy, vomiting, irmitability, and dizziness, ang may progress
o ataxia coma, convulsion, and death may be atiributed to severe edema resulting from

increased permeabillty of brain capillaries leading to leakage of fluids and red blood cells
{5, 8).

The most significant effect of lead exposure in children 1s reduced cognitive development
and intellectual perdformance, Many studies have been conducted during the last 20 years
in several countries including the US.A the UK. and Australia on the relationship
between the body burden of lead and neurobehavioral development in children. Dentine
and blood lead levels have been used as indicators of the body lead burden.
Inconsistencies between these studies were attributed to a multitude of vanables including
several socioeconomic factors. Nevertheless it may be broadly generalized that in children
with blood lead levels below 25 pg/dl there is a loss of 1-3 points in the intelligence
quetient (1Q) for each 10, pg/dl increment in blood lead level and there s some evidence
of an asscciation between lead exposure and cognitive deficits even in tha 7 - 8 pg/idl
range (12). Consequently some countries have recently reduced their action levels from
25 pgidl to much lower levels. [n the U .S.A the current levels of concern are 10 pg/dl for
infants, young children and pregnant women and 30 pa/dl for adults (9, 10, 13 14), Lead
induced behavioral toxicity may be due to biochemical and neurochemical changes.
Protein kinases present in nerve terminals involved n modulating the reiease of
neurotransmitters  are affected by lead. Animal studies suggesl that lead affects all
neurotransmitter systems and may impair their functons by inducing biochemical changes
{5, 8 7, B8) Some studies suggested that lead can cause chanaes in the
N-methyl-C-aspartate receptor complex implicated in the leaming and memary processes

(5).

Lead induced neurological toxicity may be also attributed to impairmant of respiration in
brain mitochondria as shown by some in vitro studies using brains of lead-exposed rats,

2.5.2.3 Renal effects

Lead can induce several significant toxicological effects on the kidneys. Studies In rats
suggest that there is a threshold for lead nephropathy with a blood [ead level of about 45
paidl (B). The major toxicological effects include renal tubular dysfunction which s
reversible and occurs mostly in children acutely exposed to lead and chronic interstitial
nephropathy which is Irreversible and which is characterized by vascular sclerosis, tubular
cell atrophy, interstifial fibrosis, and glomerular sclerosis (8).



2.5.2.4 Other effects

There are several other effects thought to be associated with lead exposure. Following is
a brief account of effects for which some evidence is already available from
epidemiclogical and experimental animal studiss.

» Effect on blood pressure. Chronic low-level exposure 1o lead produced elevation in
blood pressure in rats (5) Epidemiclogical studies inthe U.S.A and UK provided
evidence demonstrating small but a statistically significant association betwesn blood
lead level and increased blood pressure in adult men; the strongest association was
for males aged 40 to 59 and for systolic somewhat more so than for diastelic pressure
(B)

=« Effects on the reproductive system; Severe lead toxicity can cause stenility, aborbion
and necnatal mortality and morbidity, Studies have demanstrated gametotoxic effects
in both male and female animals (B) Gonadal dysfunction in men, including
depressed sperm counts, has been associated with blood lead levels of 40 - 50 pafd
(&), Epidemiological studies have shown that the risk of preterm delivery was more
than four times higher among pregnant women with blood lead levels above 14 pafdl
than in those with 8 ug/dl or less (6),

» Immunclogical effects: Lead induced immunosuppression occurs at low dosesin
expenmental animals in which there is no apparent evidence of toxicity (8). Lead
impairs antibody production in animals and generally decreases immunoglobin
plague-farming cells (5).

s Carcinocgenecity: There is some evidence for lead-induced carcinegenecity in animals
but available evidence in humans is not adequate. Lead induction of renal
adenocarcinoma in rats and mice is dose related and has not been reported at levels
below that which produce nephrotoxicity (8, 15)

2.5.3 Dietary Intake of Lead

After assessing the health risks of lead to infants and children the Joint FAO/MWHO Expert
Committee on Food Additives (JECFA) established in 1986 a new Provisional Tolerable
Weekly Intake (PTWI)of 25 pgikg of body weight far this population group. This includes
lead from all sources (12). Relative contributions of various sources of lead to the total
intake of this toxic metal vary from one country to another and even between communities
within the same country depending on many factors including the level and type of
industrialization exploiting lead and lead contzining materials, food and water
consumption patterns, in addition to other economic and social factors, Under most
conditions worldwide food probably represents the major source of lead exposure
accounting for more than B80% of the total intake In many countries. However, the
proportion of dietary contribution has been continuously declining especially in the
developed countries as a result of continued efforts started during the 1970's to minimize

dietary intake of lead Inthe U S the average daily dietary Iniake of the adolescent male
9



(14 - 16 years) declined from about 38 pg in 1982 - 1984 to about 2 pg in 1986 - 1988,
then to only about 3.2 pg In the period 1980- 1991. Great reductions have also been
achieved for infants and young children from about 34 and 44 pg to less than 2 yg over
the same penod (13, 14, 18). Reductions in dietary intake of lead have also been reported
in other countries. In Denmark, the average dietary intake of the adult decreased from 42
pg during 1883 - 1987 to 27 pg duning 1888 - 1992 (17). The Australian Market Basket
Survey of 1892 (18) reported that the highest dietary intake of lead per unit body weight
was in young children of 2 years in comparison with other age groups included In the
survey. The average intake of these children was estimated in this survey to be nearly 12
pgiday and for adult males about 46 pg/day. Comparison with an earlier survey conducted
in 1987 showed that the average dietary intake of lead decreased by more than 50%
during this period, Reductions in lead intake were also reported in the Netherlands. Total
diet studies {19) showed that mean intake of lead in 16 - 19 year old boys dropped fram
32 po/day in 1984/86 to 23 pafday in 19856/89,

Total diet studies have not yet been conducted in the State of Qatar but reductions in
dietary intake of lead may be inferred from the remarkable decline in lead levels in food
and water as demonstrated by the monitoring surveys conducted since 1978, Some of the
major sources of lead exposure in Qatar have been reported (1). High levels of lead were
detected during the late 1970's and during the 19280's in some shipments of imparted food
especially soft drinks and fruit juices canned In lead-soldered containers. Lead
concentrations reached more than 0.6 ppm in some brands of soft drinks and maore than 2
ppm in some brands of fruit juices exceeding by far the FAOMHC Codex Allmentarius
Commission (CAC) maximum limits of 0.2 and 0.3 ppm, respectively. Consequent to the
strict enforcement of the CAC's limits for food and the WHO guideling value (0.05 mgr)
for water reduction trends have been observed in lead levels in food and water over lhe
last 15 years.

The Qatari surveys also included since 1982 monitoring of lead levels in the blood of
children referred for clinical reasons and also in some occupationally exposed workers.
Values sbove the action level of 25 pg/dl were frequently detected in children especially in
the younger age group of up to 5 years. Levels above 50 pg/dl were reported for many
cases in children and occupationally exposed workers (1),

3. EXPERIMENTAL DESIGN AND METHODOLOGY
3.1 Summary of Methodology

Lead level in water was determined by Differential Pulse Anodic Stripping Voltametry
(DPASY) and i food and blood using Graphite Fumace Atomic Absorption
Spectrophotometry (GFAAS).
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3.2 Samples

Water: A total of 450 samples were collected to represent: various locations along the
main water supply network in Doha (336 samples), locally produced and imported bottled
water (73 samples), and underground water from 12 differant gecgraphical locations in
Cratar (41 samples),

Food, A total of 204 samples of processed foods were randomly collected from imported
consignments at various points of entry to Qatar as well as from the local market. All
commaodities sampled were manufactured outside of Qatar. No metal cans included in this
study used lead soldering, and ten samples of fresh fish, representing seven of the most
popular species of Gult fish and one sample of shnimp were collected from the Central
Fish Market Only the edible portions were analyzed.

Blood: A totzl of 200 specimens were collected from children (<15 years) referred to this
Center from pediatric clinlcs for diagnostic investigation. Analysis was conducted on whaole
blood.

3.3 Methods of Analysis

3.3.1 Water

Lead was determined in water samples by Differential Pulse Anodic Stnpping Voltametry
{OFASV) using an EG & G Polarograph, Model 384 equipped with a hanging mercury

drop electrode (HMDE). The supporting electrolyte used was the acetate buffer at pH 4.5
(20, 21).

Sample processing: Immediately after collection, water samples were preserved by
adding concentrated HNO3 (Aristar grade) at the rate of | mlilitre of sample and mixing

well 2 5 mi pipette of sample into the cell and adding 5 ml of the acetate buffer solution,

Instrumental parameters

Wiorking electrode : HMDE, medium size drop.

Mode . DES

Modulation amplitude : 25my

Purgs time ' 60 sec .

Initial/deposition potential x - 0.8V vs AglAgCl.

Measurement/drop time : 1.0 sec.

Deposition time : 180 sec {stimng), 10 sec (equilibration)

Scan direction z + Vi,



332 Food

After proper sample processing lead was measured by GFAAS using a Varian Spectra
A-800 with Zeeman background comection. Instrumental parameters were sat according
lo manufacturer specification (22),

Sample processing

Oils: Ash was obtained from & 2 gsample at 450°C. Digest ash mixed with 5 ml of 2N
HNO3 was boiled for 1 minute, cooled and made up to 10 mi, then diluted ta 100 mi with
(NHs)H;PCy {5 ma/ml).

Carbonated beverages: Thesa were de-carbonated by stirring for about & minutes. using
a magnetic stirer, then 10ml was transferred 1o a volumetric flask and diluted to 100 ml
with (NH,1H.POy (5mgfmil),

Other food samples: About 0.3 g of sample was digested using 4 ml concantration of
HNQs {Aristar grade) and 1 ml of 30% H,0; (Analar grade) In a pressurized condition
using a microwave digester (Milestone 1200 MEGA). The digest was cooled and made up
te 10 ml volume. 1 ml of this solution was further diluted to 10 ml with (NHH:PO, (5
g/,

333 Blood

Method; Lead was measured in whole blood by Graphite Furnace Atomic Absorphion
Spectrophotometer according to Flainik and Shrader (23).

Reagents and standards

¢  Trton X-100;

s 20% (NH.H.PQ, (Analar grade);

s Concentrated HNO, (Aristar grade),

» Working modifier To 400 ml deionized water added to 2.5 ml| of a10% Trilan X-100
solution, 5.0 ml of 20% (NH)H:PO, and a 1.0 ml concentration of HNO., making up to
500 ml {stable for 3 months);

+« Stock Pb standard 1000 pa/ml (Spectrosol arade);

« Intermediate Pb standard A 10 pg/ml (diluted 1 mi stock 1o 100 mi with deionized
water),

s Intermediate Pb standard B 1.0 gya/mi (diluted 10 ml of intermediate standard A to 100
ml with delonized water},

s«  Working Pb standard 0.05 pg/mi (to 5.0 ml of intermediate standard B added o S0 ml
of deionized water in @ 100 ml standard flask, made up to 100 mi with a working
moaifier solution).

12



Sample preparation: Dilute 1.0 mi of whole blood to 10 ml with working modifier.

Instrument: Varian Spectra A-800 with Zeeman background correction.

3.4 Analytical Quality Assurance

The following certified reference materials obtained from the European Community
Bureau of Reference BCR (24) were used in the analysis for quality assurance: BCR
Certified Referance Material No.62 (Olive Leaves). and BCR Certified Reference Material
MNo. 194 {Lyophilized Blood)

3.5 Statistical Analysis

Some of the data were not completely suitable for a typical analysis of vanance and thus
were presented as ranges, Where appropriate the averzge, the median, and the standard
daviation were calculated using Microsoft Excel running on a Pentium based PC {HP
Series 3)

4. Results and Discussions

4.1 Water

Lead levels of water samples analyzed are presented in Annex (1), From a total of 326
samples collected from the main mumicipal supply network n the city of Doha and s
suburbs 38 samples exceeded the WHO guideline value of 0.01mg/l for lead. The levels
in some samples reached more than 10 times this guideline value. Included in these
municipal supply samples were 66 samples collected from water coclers in public schoois,
Nine of these cooler samples {about 14%) contained lead levels exceeding the WHO
guideline value, The highest level reached in these samples was 0.074 mg/l

Comparison of these results with earlier results collected during the last 15 years shows
significant reductions in lead levels in the municipal main network. During the perod of
1987-1989 high levels were detected in several locations of the network exceeding
sometimes 0.3 mg/l. Several of these serious viclations were detected in some schools
where some brands of water coolers were discovered leaching high levels of lzad into
drinking water The reduction in lead levels observed in recent years came as a result of
some corrective actions taken to Improve the quality of the municipal watsr supply.
Mention should be made here of some of these actions:

= Maodification of the composition of the water which is preduced mainly by desalinating
Gulf water to reduce its corrosivity.

« Replacement of the main network with better quality materials and changing most
domestic metal piging systems to copper.
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» Removal of all water coolers that were discoverad leaching lead into drinking water.
Only certain brands were found violative and were immediately replaced by better
quality coolers.

Seventy-three samples of bottled water representing 21 different brands were analyzed
and only two samples were slightly above the guideline value of 0.01mg/l. The highest
lead level was only 0.012 mg/L

Underground water represents the major source far human consumption outside the city
limits of Doha and other neghbouring cites. Forty-one samples of underground water
representing 12 different geographical locations were analyzed and the lead levels in 6
samples exceeded the guideline value with the highest level reaching only 0.027 mg/l

These results suggest that among all water sources used for hurman consumption the
main murnicipal supply network represents a major source of lead exposure in Qatar. It
should be pointed out, however, that the State of Qatar is still enforcing the previous WHO
guideling value of 0.05mg/l. Any site exceeding this level is considered violative and
immediate action is taken by the concerned authorities to correct the viclation. As the
levels have been declining over the last 10 years. Qatar will soon be ready to introduce
the new WHO guideline valug of 0.01 ma/l into its water quality programme.

4.2 Food

More than 200 samples of processed foodstuffs have been analyzed representing several
food groups with special emphasis on infant formulae and commedities widaly used by
children, Results of lead levels in these samples are presented in Annex (2). Fish
constitutes & major portion of the Qatar dist. Results of the analysis of 11 samples of
some of the popular species in the Gulf are alse shown in Annex (2],

Due to the limited nature of this study the number of samples analyzed was not sufficient
to allow adequate representation of all major brands of foods available for consumption In
Qatar, Another survey is needed to bridge this gap. The present results, however, provide
an indicator for the general trends of lead levels since the 1970's and 1980's.

Generally no serious violations in lead levels were found in most samples of processed
food and fresh fish analyzed in this study on the basis of the maximum limits acceptable
internationally (CAC). From the 204 samples of processed food analyzed anly four were
found with lead levels exceeding the acceptable limits:

s One sample of pasteurized whole liquid milk had alead level of 0.042 mg/l and &
sample of yoghurt carrying the same brand name had 0.048 ma/kg These two
products along  with several other dairy products of the same brand nzme are
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imported into Qatar from a neighbouring country and technologically considered the
best guality milk and milk products available in the Qatan market. These two levels of
lead do not seem 1o be high encugh to cause any immediste concem but they
express the need for wider continuous coverage of milk and dairy products lo assure
compliance with the targeted limit of 0.02 mg/l for liquid milk.

One sample of a nutritional milk-based supplement in powder form, manufactured in
Huolland, had a lead level of 0.3174mgfkg. According to the label the product contained
basic food constituents, vitamins, and minerals and claimed to have been formulated
for the continued heaith and well-being of infants, children and adults. The Iabel in
another place, however, indicated "MNot for Infants”. This lead level is considered high
in companson with the limil of 0.2 ma/kg widely used inmternationally for powdered milk
and children's feods. This limit, however, is inappropriate 1o apply to this product as it
Is used with powdered millk on the basis that milk powders are diluted by seven to ten
times to prepare the product for consumption. It can then be expectled to contain
about 0.02 - 0.03 mg/l which is equivalent to the limit widely used for liquid milk The
label of this nutritional supplement recommended that it be prepared with water at the
ratic of 119 1. This means that the lead level in the prepared beverage |s expected to
be about half of the level of the orginal powdered form or about 0 15 mgil which is
remarksbly higher than the limit for liquid millc

One sample of basmati rice imported from India had 2 lead level of 3.4722 mafkg.
This level is too high compared to another sample of basmati nce imported from
Pakistan with a lead level of <0.0001 mg/kg The limit recommended for lead in cereal
arzing Is 0.1 mo/kg. Rice is widely used in the Gulf region and represents one of the
main important daily dishes of the average diet There are many varieties of rice
imported into Qatar from several countries and all should be subject to continucus
monitoring for lead to avoid imports of contaminated brands.

In spite of these four cases of viglations, lead levels reported In this sludy are ganerally
much lower than those previously reported during the 1970's and 1980's. High levels of
lead were widely detected in processed foods imported into Qatar during that period.
especially canned soft drinks and acidic products, The following are examples of those
earlier leveis:

In 1872 many samples of fruit juices had lead levels exceeding the limit of O 3 mg/l;
levels as high as 2.2 mgfl were detected in a brand of apple juice.

In 1280 several violations were reported in some brands of soft drinks. Lead levels
were frequently above the limit of 0.2 mg/l reaching more than 0.6 mg/| in several
samples and in one case a small piece of lead metal was found free in the contents of
one can

A major contributing source to the high lead levels in food and beverages dunng those
earlier years was the wide use of lead soldering in the canning industry. Tin soldering and
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the use of new materials such as aluminium, glass, plastic and paper in the manufacture
of containers has gradually replaced the lead soldered can over the last ten years.

Results of fresh fish analysis showed that lead levels in all 11 samples were wel| below
the limit of 0.5 ma/kg acceptable intemationally. The highest level reached only 0 1152
mg/kg, Previous monitoring surveys carried out since 1985 by this Center on
contaminants of the marine environment in the Qatarl waters of the Gulf showed wide
intra-and inter-species variations In the levels of mercury, lead and other heavy metals in
edible Gulf fish and crustacsans (unpublished), High levels of mercury were sometimes
detected especially in carnivorous fish but lead was usually within the limit. The highest
lead Ievel in these surveys was 1.13 mg/kg detected in 1985 in one sample of "Indian
Flathead". a species not widely consumed in Qatar. The most popular species, Greasy
Grouper (Hamour), had lead levels ranging between 0.02 and 0.09 mg/kg for the two
samples analyzed in this study. These levels are much below the limit of 0.5 ma/kg but
since fish Is consumed in large amounts in the Guif region, the contnbution of fish to the
total dietary intake of lead may be significant. Therefore. accurate assessment of the
average dietary intake of lead in Qatar requires continuous manitaring  of lead in the
popular species of fish and crustaceans available to the consumer

4.3 Blood

Results of the analysis of blood are presented in Annex (3). Only three patients had
values exceeding the action level of 25 pgf/dl currently followed in Gatar. The maximum
level reached was about 38 po/dl and was reported in a single case. In comparisan with
earlier results collected during the three-year period of 1982 - 1994 {Annex 4) the present
levels are remarkably lower, Breakdowns of blood lead levels according (o 298 (Annex 4)
show that the majority of the high levels were detectad In the youngest a2ge grodp of up to
§ years.

In view of the fact that several reports have indicated that some of the adverse effects of
lead In children, especially those related to cogpitive development and intellectual
performance may be induced at blood lead levels below 10 pg/dl (9, 12). the call for
lowering the action level to 10 pgidl may be Justified. In the present study there were 38
patients (representing 19 % of all 200 cases studied) discovered with blood lead levels
exceeding 10 pg/dl. The proportion of cases in earlier surveys exceeding this level or the
current action level of 25 pa/dl were much higher as shown in Annex (5). The decline in
blood lead levels reported in this study as compared with earlier surveys may be attributed
to several factors including:

» Reductions in dietary intake of lead as a result to decreased lead levels in food and
water.



» Increased awareness of the consumer in response to health education programmes
dealing with the problem of lead poisoning and sources of lead exposure in Qatar.

» Increased awareness among all personnel of the medical services concemed, both
praventive and curative, of the presence of dangerous blood lead levels in some
children in Qatar. This awareness led to more accurate diagnosis and consaquently to
meore effective reatment and preventive measures.

It should be peinted out that all results of blood analysis In this study and in earler surveys
reprasented biased samples collected only from patients referred by the pediatric clinics
for diagnostic investigations. These resuits do not, therefore, represent the national blood
lead levels for children in Qatar. However, they were found useful, clinically as well as
preventively as they provided the following two sets of information and conseguent
actions

+« Detection of some of the highest blood lead levels expected in children since the
blood specimens analyzed were collected from patients who were suspected of
having high blood lead levels and were referred by clinics for diagnostic investigation
Many of these patients were found to have low levels and underwent further
investgation for proper diagnosis. Patients with high lead levels, on the ather hand,
racelved sffective treatmeni according to the lead poisoning protocol followed in
Qatar.

« |dentification by survey, of patient environments discovered sources of lead exposure
resulting in high blood lead levels. Consequently, measures were taken to eliminate
sources identified.

These resulls along with results of previous surveys (1) support this Center's call for an
adequately supported national survey of blood lead levels in children and pregnant women
and of sources of lead exposure in the environment.

5. CONCLUSIONS AND RECOMMENDATIONS

The results collected in this survey show an impressive decling in levels of laad in some of
the major food commodities (especially infant and children's foods) available 1o
consumers in Qatar in companson with levels detected In the late 1970's and the 1280's.
A decline has also been noted In lead levels in drinking water but some violations were
recorded from sites along the mam municipal supply network where lead levels exceeded
the WHO guideline value of 0.01 ma/l The results on blood lead levels showed similar
trends in comparison with previous analysis but the survey revealed en appreciable
portion (18%) of the investigated 200 cases with biood lead levels exceeding 10 pg/dl

The result of tris limited survey acknowledges the good efforts of contamination
manitoning organizations in Qatar in dealing with the lead problem, Greater efforts are,
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however, still nesded lo provide better protection to consumers, especially children
against the dangers of lead poisoning. To achieve this goal it is recommended that a

project on "Lead Poisoning” be established in the Ministry of Health with adequate
financial support o undertake the following tasks:

Conduct a wider study to assess all sources of lead exposure in Qatar Including air
and estimate the average lead intake of various sensitive age groups.

Carry out a survey 1o measure blood lead levels in random samples of preschool nd
primary schoo| children

Strengthen and support to the current programme for bloed lead measurement of all

patients referred by pediatnc clinice and by the Cccupational Health Section and to
change the blood lead action level ta 10 pg/dl for infants. young children and pregnant

wamen and to 30 paldl for adults. The following medical intervention schedule is
proposed for children:

' Level, pg/di Action

=10- =256 - investigate environment to eliminate possible sources of exposure, and

- fallow up on blood lead level.

25 - =40 - conduct complete medical examination:

-hospitalize o protect from possible sources of exposurs;

- consider treatment,;

- investigate environmaent to eliminate possible sources of exposure, and
- follow up on biood lead level.

=40 - conduct complete medical examination,

- hospitalize;

- apply chelation treatment;

- investigate environment to eliminale possible sources of exposure, and
- fallew up on blood lead level,

Crganize a programme to monitor the blood levels of pregnant women and nursing
mothers.

Carry out investigations required to identify sources of lead exposure in the
environment of all indviduals discovered with high blood lead jevels.
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Annex {1}
Lead Levels in Water Samples

Total number of samples

450

Doha Main Network

Number of samples (Taken from vanous locations
in the city of Doha and suburbs)

336

Range of lead level

=0.0001 - 0.1320 mg/|

Awverage £ S0 0.004G6 £ 0.0110 ma/|
Median 0.0014 mg/
Samples exceading WHO Guideline Level of 0.01 ma/l | 38

Bottled Water

Number of samples 73

Mumber of brands 21

Range of lgad leval

=(0.0007 - 0.0120 mgfl

Average + 5D 0.0028 + 0.0026 ma/|
Median 0.0020 mag/l
Samples exceeding WHO Guideline Level of 0.09 mall | 2

Underground VWater

Number of samples 41

Nurmber of locations 12

Ranage of lead level

<0.0001 - 0.0270 ma/l

Average £ SD 0.0040 + 0.0064 mg/|
Median 0.0012 mgi
Samples exceeding WHO Guideline Level of 0.01 ma/l | &
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Annex (2)

Lead Levels in Food Samples

Total number of samples —

No Mature of Sample No. of Fb Level Range
Samples mgikg or mgll
Analyred
1 infant Farmulae 17 <0.0001 - 00432
2 Fasteurized Milk and Fermented Products 4 0.008% - 0.049
3. Flavoured Milk Dnnks a 00001 - 0.0018
4 Full Cream Milk Powder g <0.0001 - 0.0254
5. Evapaorated Milk {can) 7 0.0035 - 0 0333
3 Chepza & <0.0001 « 0.3220
T. Mutritional Supplement and Food Drinks Powders =] <0.0001 - 0.3174
8. Canned Frull Produsts B <0.0001 - 0.1043
9. Fruit Cirink Products (ready-to-grink)
Tin can 10 =0.0001 -0.1718
&l fall pauch 2 =0 0001 - 0.05837
10 Carbonated Soft Drinks
Al Cans 12 =0 0001 - 3.0053
| Glass Bottles 12 <0.0001 - 0.0288
11, Caregal Products;
Wheat Flour i =(],0001
Rice 2 <0.0001 - 3.4722
Semalina 1 <0004
Breakfazt Cersals T <0.0001 - 0L173
Biscuits & <0001 - 09868
17 Edible Vegetable Ofls:
Plastic Cans 10 <0000 -0 0811
Metsl Cans i 00,0082 - 0.0227
13, Canned Meat Products 4 <0001 - 0.1748
14, Canned Fish Products 15 <0.0001 - 0.2900
15. | Candies 10 <0.0007 - 0.1842
16. Marshmallows 1 <0.0001
17. Custard Powder 4 0.0088 - 0.1004
78, Hanay 7 <0.0001 - 0.1843
i8. Edible lces:
lcecraam 3 <0.0007
Lolipops 1 <(0.0001
20. Cane Molasses 1 0.12
21 Cane Sugar 2 =(0.0001
22 Fruit Preservers.
Can 4 =0, 0001
Bottles 3 0.0028 - 00377
23 anacks (Fotato and Corn Based) 11 <0.0001 - 3.0169
24 | Canned Mushrooms 1 <0.0001
25. Mayannaiss 1 =0 0001
28, Spices 10 0.2484 - 1 .3867
27| Fresh Fish (I <0.0001 - 0.1152
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Annex {3)

Blood Lead Levels of Children Referred by the
Pediatric Clinics During the Period
of This Study 1585/1996

Total number of samples = 200
Range of Pb level, pg/d| 1 0.50 - 37.50 pg/dl
Average £ 5D ;. 666483 pgid
Mumber of samples with 10 pg/dl : - 38
Number of samples with > 25 ygidl @ — 3



Comparison Between Earlier Surveys {1892-1994) and the Present Study (1995 - 1996)

Annex {4)
Breakdown of Blood Lead Levels of Children According to Age

Year | Total No. Blood Lead Levels, pgid
of
Samples
Up to 25 | »25 - 40 | =40 - 50 | >50
Age, years
Upto5 | >5-10 |»10-15| Upto 5| »5-10 | >10-15 |Upto 5| =510 >10-15 |Upto5| =5-10 >10-15
1992 152 B4 5 1 45 4 11 2 14 3
1693 359 159 34 & a3 a 29 1 28
1994 354 128 45 6 a1 18 36 4 1 27 1
05/06 200 147 42 e 3




Annex (5)

Blood Lead Levels, Percentage of Patients with Levels of >10, >25, or >40 pg/dl
Comparison between the Average for the Three year period 1992-1994 and the
Present Study 1995-1996

'm>10
0525
=40

% of Patienl

1992-1994 1895-1096
Average Average
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Annex (6)

ORGANIZATIONS CONCERNED WITH MONITORING
LEAD CONTAMINATION IN QATAR

Ministry of Public Health

Preventive Medical Services

The Regional Centre for Food Contamination Monitoring
Food Inspection, Port Health Section

Environmental Health Section

Occupational Health Section

Hamad Medical Corporation

Department of Pediatrics, Hamad General Hospital

. Ministry of Municipal Affairs and Agriculture

Food Control Section
Environment Department











