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/ Abstract

—

A cross-sectional study was carried out in Gaza Strip-Palestine in 2002. The aim of
this study was to determine the relationship between nitrate concentration in drinking
water wells and Met-Hb level of infants in Jabalia, Gaza and Khanyounis. The study
was conducted at 12 governmental primary health care centers, covering a study
population consisted of 338 infants who were attending for vaccination. Data was
collected. through, a standardized questionnaire face to face with infants” mother at
the centers, blood samples for Met-Hb and CBC and samples from the drinking
water wells obtained during the study period between June and November 2002.

The high Met-Hb level was strongly associated with nitrate concentration in drinking
water wells. The highest average of Met-Hb level had been detected in Khanyounis,
as a response to the highest average of the observe nitrate concentration, Met-Hb
level exceed 5% in 53.2% of infants from Khanyounis, 51% of infants from Jabalia
and 45.8% from Gaza . There is a positive relationship between infants of age 3.1 to
6 months and high Met-Hb level, and negative relationship between exclusive
breastfeeding and high level of Met-Hb. Moreover, it was noticed a significant
positive relationship between the high Met-Hb level and supplementary feeding. A
significant negative impact of high Met-Hb level on the Hb level, weight gaining and
growth of infants also had been noticed. The study also demonstrates clearly that
drinking water resources is considered as main factor for high level of Met-Hb. A
significant positive relationship exists between the high level of Met-Hb and the tap
water, reservoir or private wells water rather than treated or filtered water. In
addition, there was a positive correlation between high level of Met-Hb and the

boiled water.
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The study revealed that ni%r?féj \5&5 more prevalent in Khanyounis, Jabalia and Gaza
which directly proportional with increased level of Met-Hb. Demonstrate that nitrate
constitutes the main risk factor for increasing Met-Hb level amongst infants. The
study findings indicate the importance of exclusive breast feeding for infants less

than 6 months of age, and the choice a suitable source of water for these infant’s use.
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Chapter 6

CONCLUSION

A number of factors have been associated with high Met-Hb level in infants' blood; the
major conclusion is reached from the results that the concentration of nitrate in the
water of drinking water wells of the study area was OVer 150ppm, this means that the
average concentration of nitrate in the drinking water wells of Gaza is more than the
water quality standard for human consumption which have been set by WHO (50 ppm),
and Palestinian standard (70 ppm). In addition it has been noticed strongly relationship
between the Met-Hb level in blood of infants and the study area.
On the other hand there was high significant positive association between the age of
infants and Met-Hb level in their blood; this proved that the use of water in feeding and
nutrition of infants increases the possibility of increasing Met-Hb level in the blood of
infants.
Regarding the ecological factors such as the drinking water resources, it is found that
there a high significant association between Met-Hb level and water supply, where the
high Met-Hb level was more prominent among infants of families were using tap water
and water from other resources rather than treated and filtered water.
Moreover the finding reflects that the families of Khanyounis and Jabalia were using tap
water more than that of Gaza. All these findings prove and ensure that the water is the
main and essential factor which determines the level of Met-Hb in infant's blood.
In this regards it is important to mention that there was no significant correlation
between most of socio-economic factors and Met-Hb level in infants' blood. There were

no relationship between maternal age, educational level, occupation, paternal
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educational level and occupation and family size from one side and the Met-Hb level in
the other side.

Concerning the nutritional conditions of infants, there was significant negative
association between exclusive breast feeding and Met-Hb level in infants blood, where
the breast feeding was a protective factor for infants from getting high level of Met-Hb;
where the using of formula and mixed feeding were a risk factor associated with high
Met-Hb level of infants.

Furthermore the using of boiled water in preparation of formula or supplementation
foods was a risk factor associated with high Met-Hb level. Also there was significant
positive association between high Met-Hb level in blood and supplementation food.
There were no relationship between infants' health conditions and Met-Hb level, but
there was significant positive association between high level of Met-Hb level and
diarrhea, where diarrhea was mere prominent among infants of high Met-Hb level. The
most intportant finding was that there were high significant association between anemia
and under weight from one side and high Met-Hb level from other side, where anemic
and underweight infants were more of high Met-Hb level. This proves that the high
Met-Hb level affects the GI tract condition of infants and so that affects the health
status which depend on the nutrition of infants such as Hb level and the growth of
infants where the average of Met-Hb level was high among retarded growth infants than
among normal growth infants.

F;c;m the previous results, the most essential finding clearly that the main and essential
factor which determines the level of Met-Hb in infants' blood is the quality of drinking
water regarding nitrate concentration. The other essential finding that the most impact
of Met-Hb level in health conditions of infants is that Met-Hb has negative impact on

GI tract, Hb level, the growth and the weight gaining of infants.
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RECOMMENDATIONS .

Enhancing the exclusive breast feeding among the infants’ mothers in the first 6
months of age as a protective factor of methemoglobinemia;

Increase the awareness of Health care professionals and the public about the
potential clinical manifestations and complications associated with elevated nitrate
levels in drinking water;

Increase awareness of the public about the impact of using tap water, private well’s
water or reservoirs water on infants;

_ Allocating funds for improving laboratory routine diagnosis of Met-Hb, e.g. testing
Met-Hb by Oximetery or alternatives in MOH;

_Further studies are required to evaluate the quality of municipality drinking water at
home in Gaza Strip and West Bank;

_ Conduct a national survey for determines the level of methemoglobin in infants’
blood;

. Implementing a national program aiming for complete treatment of drinking water
resources; and

. Establishing an epidemiological surveillance program to detect any new cases of

methemoglobinemia for investigation and intervention.
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