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Objective: To survey knowledge, attitudes, and practices regarding water use and
infant feeding in the Koumassi District of Abidjan, Cote d'Ivoire, and to evaluate the
microbiologic quality of source and stored drinking water.

Design: Random-cluster household survey.
Methods: We randomly selected 20 clusters, each comprising six households with 

at least 1 child aged <3 years. In each household, we administered a questionnaire and 
collected source and stored drinking water samples and tested these for chlorine levels 
and for total coliform and fecal bacteria count (Escherichia coli).

Results: Municipal water was used for drinking in 112 (93%) of 120 households,
and in 99 (83%), it was stored for later use. By 1 month of age, 97 (90%) of 108 infants
given drinking water were given stored water for drinking. In 8 (66%) of 12 house­
holds where children were receiving artificial feeding, formula was prepared from
municipal water without additional treatment. Stored water had lower levels of free
chlorine than source water (median of 0.05 versus 0.2 mg/dl; p < .001), and E. coli was
detected in 36 (41%) of 87 stored water samples and 1 (1%) of 108 source water
samples (p < .001).

Conclusions: In the Koumassi District of Abidjan, where municipal water is widely
available and of good quality, drinking water is stored in most households, is often
contaminated with E. coli, and is given to children at a young age. If replacement
feeding is to be more widely used to prevent postnatal transmission of HIV-1, com­
munities using stored water need interventions to make stored water safer.
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In developed countries, HIV transmission from mother-
to-child has decreased dramatically by the use of anti-
retroviral therapy and replacement of breast-feeding with
infant formula (1). In developing countries, slfort-course
zidovudine and nevirapine regimens have recently been
proven effective in preventing mother-to-child HIV 
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transmission (2-4). Nevertheless, because most HIV-1-
infected women breast-feed their infants, transmission of
HIV through breast milk may still occur despite effective
antiretroviral therapy. Up to 16% of children born to
HIV-infected mothers acquire HIV-1 through breast milk
in Africa (5-8). Specifically, in West Africa, mothers
given short-course maternal zidovudine in late preg­
nancy had a postnatal HIV transmission risk of 9.4% (9).
Recently, the Joint United Nations Program on
HIV/AIDS recommended that HIV-positive mothers be
informed of the risks and benefits of breast-feeding and
that they be given guidance in considering all options,
including substituting formula for breast milk as one
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means to reduce the risk of mother-to-child HIV trans­
mission (10). The use of infant formula in developing 
countries has been associated with higher rates of diar­
rheal morbidity and mortality, in part, because it may be 
prepared from contaminated water and because the high 
nutrient content and low acidity of formula provide a 
favorable growth medium for bacterial enteric patho­
gens, especially when held at ambient temperature (11­
13). Infants born to HIV-infected mothers may be at 
particularly high risk for infection and severe disease 
from bacterial enteric pathogens (14). United Nations 

Children's Fund (UNICEF) and other international orga­
nizations are currently providing formula to maternal 
health clinics for HIV-infected mothers who choose to 
use infant formula, in addition to antiretroviral drugs, to 
prevent mother-to-child transmission of HIV (15). It is 
important to assess the microbiologic quality of water 
used to prepare infant formula, especially in areas heav­
ily affected by the HIV epidemic and to consider mea­
sures to protect formula and the infants for whom it is 
prepared from waterborne pathogens. We conducted a 
study in a community in Abidjan, Cote d'Ivoire, to 
evaluate the quality of water available to prepare infant 
formula as well as knowledge, attitudes, and practices 
regarding water practices and infant feeding. 

METHODS 

This study was conducted from April to June 1999 in the Koumassi
District of Abidjan, which consists mostly of households of lower
socioeconomic status. To assess the water quality and practices of
women with HIV, we used 20 randomly selected households of women
who attended the HIV clinic at the Koumassi mother-child clinic as a
starting point for the cluster survey. We moved in a random direction
away from the starting point, and we chose every tenth household with
a mother or caretaker of a child <-3 years old living in the household.
If there was no mother or caretaker; no one who spoke French, Dioula,
or Baoule; or no child s3 years of age, the team proceeded to the next
closest household until they located 1 caretaker eligible for inclusion.
We collected information by interviews in French, Dioula, or Baoule
on 6 households in each neighborhood cluster for a total of 120 house­
holds. In each household, we interviewed the mother or caretaker using
a field-tested questionnaire, and we obtained a sample of the stored
water given to the youngest child for drinking and a sample of the
source water from which it was obtained.

Data were analyzed using Epi-Info 6.1 (version 6.1; Centers for
Disease Control and Prevention, Atlanta, GA, U.S.A.) (16). The pro­
tocol was reviewed by the Human Subjects Activity Office of the
Centers for Disease Control and Prevention and was judged to be
exempt from full Institutional Review Board review because it in­
volved no intervention and was collecting only anonymous nonsensi­
tive information. Verbal informed consent was. obtained from each
participant 

Laboratory 

Water samples were collected in two 300-m1 Whirl-paks (Nasco 
International, Inc., Ft. Atkinson, WI, U.S.A.), one of.which was im­

pregnated with thiosulfate. The sample without thiosulfate was evalu­
ated for total and free chlorine levels with a Hach digital chlorimeter
(Loveland, CO, U.S.A.). The samples with thiosulfate were transported
in a cooler with ice to the laboratory for evaluation within 6 hours by
Colilert (IDEX, Westbrooke, MA, U.S.A.) for total coliform bacteria
colony counts and Escherichia coli colony counts. Colilert provides a
reliable and efficient means of detecting coliforms and E. coli fecal
contaminants in water supplies (17,18). One hundred milliliters of the
sample was mixed with the reagent provided, poured in-the Colilert
tray, and aled by the Colilert sealer. Colilert trays were placed in a
35°C > i ator for 24 hours, after which we determined the most
probable number, an estimate of the colony-forming units per 100 ml
of water. 

RESULTS 

We interviewed 120, primary caretakers representing 
120 households in nine neighborhoods of Koumassi. 
Seventy-five (63%) respondents lived in a home with a 
courtyard shared by 6 to 10 households. Seventy-four 
(60%) caretakers had received prenatal consultations at 
the Koumassi mother-child clinic. There were I to 3 
children ~3 years old in each household. The median 
age of the youngest child was 13 months (range: 1-36 
months). The median age of the primary caretakers was 
27 years (range: 15-49 years). Forty-nine (41%) care­
takers had no formal education. Thirty (25%) families 
spoke French as the primary language in the household, 
20 (17%) spoke Dioula, and 16 (13%) spoke Baoule. The 
remaining 54 households used local dialects as the pri­
mary language spoken in the household. 

Water from the municipal system (either obtained by 
household tap or collected in a storage container from a 
community tap) was used for drinking water for 112 
(93%) households; the remaining households used 
bottled water. In 49 (44%) of these 112 households, the 
source for municipal water was a tap inside the house, 
and in 62 (56%), it was from a community tap. Although 
no one reported using well water or river water for drink­
ing, these sources were used for washing clothes and 
dishes in 26 (22%) households. Caretakers spent between 
10 and 500 CFA (median of 50 CFA [$0.08]) every 
month for drinking water, which included fees for a com­
munity or household tap. Nineteen (16%)caretakers re­
ported that the tap they used only worked sporadically. 

Drinking water was typically collected by a family 
member, usually the mother, and was stored in 99 (83%) 
of 120 households. Drinking water was stored, primarily 
because taps were either located at some distance from 
the house, were unreliable, or both. The storage container 

,-in 76 (63%) households was reportedly closed with a lid; 
however, we-observed that they were often left open or 
were only loosely closed with a plate or flat object placed 
on top of a large opening. The storage containers were 
made of plastic in two thirds of homes and cost between 
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Source Water Stored water
(n=108) (n=87)

FIG. 1. Free chlorine levels, source and stored drinking water,
Abidjan, Cote d'lvoire. 

a 25 and 7000 CFA (median of 1200 CFA [$2.00]). To 
remove water from the storage container, 83 (84%) re­
spondents reported dipping a cup in the opening of the 
storage container, and only 16 (16%) reported pouring 
water out. 

Children were first exposed to drinking water at an 
early age. Sixty-four (63%) of 102 mothers reported giv­
ing their infants local bottled water (Awa, Abidjan, Cote 
d'Ivoire) during the newborn's first week of life. By 1 
month of age, 108 (90%) of 120 infants had been given 
drinking water, and 97 (90%) of these infants were given 
stored drinking water. At the time of the interview, the 
youngest child was drinking stored water in 89 (74%) 
households. Only 3 (3%). of 97 women who described 
giving stored water to their youngest child treated this 
drinking water; all 3 did so by boiling the water. Among 
children who had been weaned from breast milk, the 
median weaning age was 18 months (range: 2-36 
months). 

Virtually all (98%) caretakers believed breast-feeding 
was best for infants because of nutrition, tradition, and 
cost. Sixty-three (52%) of 120 mothers expressed con­
cerns about infant formula; some of these concerns in­
cluded the risk of diarrhea (33%), need for meticulous 
preparation (21%), and decreased nutritional value (6%). 
Only 12 (10%) caretakers were formula-feeding their 
infants at the time of our study. In each of these homes, 
bottles were most commonly prepared from tap water 
(66%) or Awa, the local bottled water (17%). Seventeen 
percent of women were using tap water for bottles but 

processed the water in various ways in the home. Care­
takers reported that it took between 3 and 30 minutes to 
prepare a bottle of infant formula and that the bottle was 
given within 2 hours of preparation. None of these care­
takers treated the water they used for preparing formula. 

Laboratory 

We sampled all 108 water sources used by the 120 
study households and obtained available stored water 
samples from 87 (88%) of the 99 households that stored 
drinking water. Fwd chlorine levels in source water 
samples ranged from 0 to 0.6 mg/dl (median of 0.2 mg/dl). 
In stored water samples, free chlorine levels were con­
siderably lower, ranging from 0 to 0.4 mg/dl (median of 
0 .05 mg/dl) (Fig. 1). Detectable free chlorine was pre­
sent in 105 (97%) of source water samples and in 45 
(52%) of stored water samples. 

Stored water was considerably more likely than source 
water to be contaminated with coliform bacteria and E. 

coli (Table 1). Coliform bacteria were detected in 64 
(74%) samples of stored water and in 2 (2%) samples of 
source water (odds ratio [OR] = 147, 95% confidence 
interval [CI]: 32-941; p <,.0001). E. coli was detected in 
36 (41%) of stored water samples and in only 1 (1%) 
source water sample (OR = 76, CI: 11-1522; p <.0001). 
In 2 samples of stored water, both coliform bacteria and 

E. coli were too numerous to count, even at a 1:100 
dilution equivalent to greater than 2 x 105 colony-
forming units per 100 ml. 

We defined low free chlorine levels as <-0.10 mg/dl, 
the World Health Organization recommended level for 
prevention of cholera at community taps (19). Sixty-
two (71%) stored samples had a free chlorine level 
<-0.10 mg/dl compared with 11 (10%) source water 
samples. The 2 source water samples containing either 
coliform bacteria or E. coli had free chlorine levels of 
only 0.01 mg/dl. Among stored water samples, residual 
free chlorine levels decreased and the frequency of con­
tamination increased with longer storage times (Fig. 2). 
Chlorine levels were < 0.10 mg/dl in 70% of 46 samples 
that had been stored for 12 or more hours before collec­
tion compared with 19% of 37 samples that had been 
stored for less than 12 hours before collection (OR = 9.8, 

TABLE 1. Frequency of coliform bacteria and Escherichia coli in 

. water samples, Abidjan, Cote d'/voire 

Source water Stored water 
Result n = 108 (%) n = 87 (%) 

Coliform bacteria 2(2) 64(74) 
Escherichia coli 1 (1) 36(41) 
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<12 hours ® >_12 hours 

Free C1<.10 E. coli
FIG. 2. Percentage of stored water samples with free chlorine
<0.10 mg/dl and presence of Escherichia coil by duration of water
storage, Abidjan, CSte d'lvoire (n = 81). (Samples with duration of
water shortage reported). 

CI: 3.14-31.90; p < . 001). Similarly, E. coli was more 
often detected in samples that had been stored for at least 
12 hours (54% of samples) compared with samples that 
had been stored for less than 12 hours (27% of samples; 
p < .01). In addition, coliform bacteria were more likely 
to be detected in stored water samples from households 
where a cup was used to remove water by dipping 
(59 [83%] of 71 households) than from households 
where water was removed by pouring water (6 [50%] of 
12 households; p = .06). 

DISCUSSION 

As in many clinics that provide services for HIV-
infected women in developing countries, clinicians at the 
Koumassi maternal health clinic in Abidjan must weigh 
the risks of mother-to-child HIV transmission through 
breast milk versus those associated with the use of for­
mula. Increasingly in health centers in Africa, formula-
feeding is one of the options that is. being considered by 
HIV-infected women to prevent postnatal transmission. 
To help evaluate one aspect of formula-feeding (i.e., the 
use and quality of water to make formula), we studied 
local drinking water quality, community water handling 
practices, and beliefs about water and formula-feeding. 
Several important facts about water quality, practices, 
and beliefs in this community emerged from our data. 

First, most people in Abidjan collect municipal water 
for drinking, which is of generally good quality with 
adequate residual levels of free'chlorine. Second, most 
people store this water at home in a variety of open 
containers, and during this time, chlorine levels dissipate 

and the water becomes progressively more contaminated. 
Third, most infants are given water to drink within the 
first week of life, and by 1 month of age, most infants 
have been given stored drinking water. Fourth, most 
mothers believe that breast-feeding is superior to for-
mula-feeding and are aware of the risk of diarrhea asso­
ciated with formula, particularly if it is prepared without 
proper care. Nonetheless, 10% of mothers in this survey 
were feeding formula to their infants, and none were 
boiling the water used to prepare formula. 

These fmdings,..have several implications for service 
providers in All djan. The municipal water service utility 
(SODECI) provides drinking water with generally ad­
equate free chlorine levels to residents of neighborhoods 
included in this survey. Ninety-seven (90%) of 108 water 
samples collected at household or community taps had 
adequate chlorine levels and no detectable coliform bac­
teria; this represents a percentage that could be improved 
but is well above that of most other developing country 
municipal water systems. In other developing countries, 
contamination of municipal water systems is common; 
thus, our results may represent a best case scenario. 

The majority of households (83%) stored drinking wa­
ter. In the developing world, household water storage is 
a common practice, and this practice contributes to 
drinking water contamination (20,21). The longer the 
water was stored, the more likely it was to have low free 
chlorine levels and to be contaminated with coliform 

bacteria and E. coli. Forty-one percent of these house-
<3

holds with children years old had detectable E. coli in 
the stored water samples we tested (a marker for fecal 
contamination) and therefore did not meet World Health 
Organization criteria for potability (<1 E. coli per 100 ml). 
In addition, coliform bacteria were detected in 74% of 
household stored drinking water samples. The presence 
of coliform bacteria in treated water supplies, although 
not a marker of fecal contamination, indicates that re­
sidual free chlorine levels are inadequate to protect 
against contamination at the point of use. 

Caretakers were not only breast-feeding infants; some 
caretakers gave infants drinking water during their first 
week of life, and most gave infants water for drinking by 
1 month of age. Because most women give their infants 
water for drinking by 1 month of age, the relative con­
tributions of formula and drinking water to early diar­
rheal disease cannot be determined in this setting. Nev­
ertheless, efforts to improve drinking water should 
certainly benefit all infants because of better quality of 
formula and drinking water. Recent publications in Af­
rica have reported that mixed feeding, or feeding breast 
milk and water, is a common practice (22). Contami­
nated water used to make infant formula or given directly 
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to infants may contribute to serious sequelae, including 
unnecessary diarrheal diseases and death. In addition, 
there may be an increased risk for HIV transmission; a 
recent publication from South Africa reported that mixed 
feeding may increase the risk of postnatal HIV transmis­
sion compared with exclusive feeding of breast milk in 
the first 3 months (23). For women who choose to breast-
feed, exclusive breast-feeding provides greater benefits 
for the mother and child (10); however, further studies 
may be necessary to determine how to promote exclusive 
breast-feeding in these settings. The benefits of cleaner 
and safer stored drinking water would affect all children 
as well as other family members. 

Limitations of our study include the fact that our sur­
vey was conducted in one large district in Abidjan and 
may not be generalizable to other neighborhoods where 
water from the municipal water system may not be ob­
tained or where the quality of municipal water is differ­
ent than that observed in our study. Also, this study was 
done over a single 8-week period during the dry season 
and does not guarantee that municipal water quality is 
consistent over the course of the year. Because of the 
wide variety of languages spoken by Koumassi residents, 
language barriers may have affected the validity of re­
sponses to some survey questions, particularly those on 
knowledge, attitudes, and practices. Despite these limi­
tations, we obtained important data on water quality and 
practices that demonstrate the need for a convenient and 
inexpensive method to improve household drinking wa­
ter storage to make drinking water and formula safer. 

Treating water with a low-cost sodium hypochlorite 
solution (point-of-use chlorination) and storing treated 
water in vessels designed to prevent recontamination 
(safe storage) have been sustainable means of improving 
household drinking water quality and reducing diarrheal 
disease risk. This approach improved the bacteriologic 
quality of drinking water in studies in Bolivia (23) and 
Pakistan (24) and reduced diarrheal disease incidence in 
Bolivia (23) and Uzbekistan (25). It has also been used to 
provide clean water for street-vended beverages in Gua­
temala (26) and for preparing oral rehydration solution in 
Guinea-Bissau (27). An alternative to ensure safe water 
would be for mothers to routinely boil their water; how­
ever, boiling water is costly, time-consuming, and de­
structive to the environment (28). In the setting of Kou­
massi, adequate free chlorine residual is generally 
present in municipal source water; additional point-of-
use chlorination may not be necessary, and safe storage 
may be all that is required to improve stored drinking 

water quality. Women in Koumassi paid a median of 
1200 CFA ($2.00) for their water storage containers. A 
safe storage vessel is currently being manufactured and 

sold in South Africa for $2.30 (Megapack, Nampac Cor­
poration, Johannesburg, South Africa), which demon­
strates that safe water storage could be an affordable 

alternative. 
It is especially important that water used to prepare 

infant formula is safe. Formula provides a good medium 
for bacterial growth, particularly when kept unrefriger­
ated in a tropical climate. Formula-feeding increases the 
risk for diarrheal disease in developing countries, and it 
is likely that contaminated water supplies contribute to 
this increased risk (14,29). In general, infants, the elder­
ly, and those with im,,munocompromising conditions such 

as HIV infection are already at higher risk for acquiring 
diarrheal disease from contaminated water (30). 

Maternal health settings in developing countries, es­
pecially those implementing formula-feeding programs 
to prevent mother-to-child HIV transmission, need to 
evaluate the water used to make infant formula and to 
make provisions for safe water. In addition, infant mor­
tality rates should be monitored in settings that are using 
formula-feeding, both of breast-fed infants and formula-

fed infants, so that the impact of the use of formula in 
settings where water quality is a concern can be assessed. 

Note: Inclusion of trade names is for identification 
only and does not imply endorsement by the CDC or the 
Department of Health and Human Services. 

REFERENCES 

1.	 Lindegren ML, Byers RH, Thomas P, et al. Trends in perinatal
transmission of HIV/AIDS in the United States. JAMA 1999;282:
531-8.

2. Wiktor S, Ekpini E, Karon J. Short course oral zidovudine for
prevention of mother-to-child transmission of HIV-1 in Abidjan,
Cote d'Ivoire: a randomized trial. Lancet 1999;353:781-5.

3.	 Dabis F, Msellati P, Meda N, et al. 6-month efficacy, tolerance,
and acceptability of a short regimen of oral zidovudine to reduce
vertical transmission of HIV in breastfed children in Cote d'Ivoire
and Burkina Faso: a double-blind placebo-controlled multicentre
trial. Lancet 1999;353:786-92.

4. Guay LA, Musoke P, Fleming T, et al. Intrapartum and neonatal
single-dose nevirapine compared with zidovudine for prevention of
mother-to-child transmission of HIV-1 in Kampala, Uganda: HIV­
NET012 randomised trial. Lancet 1999;354:795-802.

5. Leroy V, Newell M, Davis F, Peckham C, Pierre PV. International
multicentre pooled analysis of late postnatal mother-to-child trans­
mission of HIV-1 infection. Lancet 1998;352:597-600.

6.	 Miotti PG, Taha TET, Kumwenda MI, et al. HIV transmission
through breastfeeding: a study in Malawi. JAMA 1999;282:744-9.

7.	 Ekpini E, Wiktor S, Satten G. Late postnatal mother-to-child trans­
mission of HIV-1 in Abidjan, C6te d'Ivoire. Lancet 1997;349:
1054-9.

8. Nduati R, John G, Mbori-Ngacha D, et al. Effect of breastfeeding
and formula feeding on transmission of HIV-1: a randomized clini­
cal trial. JAMA 2000;283:1167-74. 

9.	 Leroy V, Karon J, Alioum A, et al. 24-month efficacy of short-
course zidovudine for the prevention of mother-to-child transmis­
sion of HIV-1 in a breastfeeding population: a pooled analy-

JAIDS Journal of Acquired Immune Deficiency Syndromes, Vol. 28, No. 4, December 1, 2001 



	

398 E. F. DUNNE ET AL.

sis of two randomised African clinical trials in West Africa. AIDS 

10. 
2001, in press.
New data on the prevention of mother-to-child transmission of
HIV and their policy implications. Available at: http://unaids.
org/publications/documents/mtct/index.html . Accessed January
2001.

11. Huffman S, Combest C. Role of breast-feeding in the prevention
and treatment of diarrhea. J Diarrheal Dis 1990;8:68-81.,

12. Sujorno D, Ismadi S, Swardj X, Rohde J. Bacterial contamination
and dilution of milk in infant feeding bottles. J Trop Pediatr 1980;
1:58-61.

13. Mahmood D, Feachem R, Huttley S. Infant feeding and risk of
severe diarrhea in Basrah City, Iraq: a case-control study. Bull
World Health Organ 1989;67:701-6.

14.	 Bobat R, Coovadia.H, Moodley D, Coutsoudis A. Mortality in a
cohort of children born to HIV-I infected women from Durban,
South Africa. S Afr Med J 1999;89:646-8.

15. Savage DF, Lhotska L. Recommendations on feeding infants of
HIV-positive mothers. WHO, UNICEF, UNAIDS guideline. Adv
Exp Med Biol 2000;478:225-30.

16.	 Dean AG, Dean JA, Coulombier D, Brendel KA, Smith DC,.Bur-
ton HA. Epi Info Version 6.1. Atlanta: Centers for Disease Control

17. 
and Prevention, 1995.
Olsen B, Clark D, Milner B, Stewart M, Wolfe R. Total coliform
detection in drinking water: comparison of membrane filtration
with Colilert and Coliquick. Appl Environ Microbiol 1991;57:
1535-9.

18. Eckner K. Comparison of membrane filtration and multiple-tube
fermentation by the Colilert and Enterolert methods for detection
of waterborne coliform bacteria, Escherichia coli and enterococci
in drinking and bathing water quality monitoring in southern Swe­
den. Appl Environ Microbiol 1998;64:3079-83.

19.	 World Health Organization. Guidelines for cholera control.
Geneva: World Health Organization, 1993:4-5. 

20. Han AM, Khin NO, Midorkawa Y, Shwe S. Contamination of
drinking water during collection and storage. Trop Geogr Med 

21. Luby S, Syed A, Atieullah N, Faizan K, Fisher-Hoch S. The lim-
1989;41:138-140. 

ited effectiveness of home drinking water purification efforts in
Karachi, Pakistan. Int J Infect Dis 2000;4:3-7.

22. Coutsoudis A, Pillay K, Spooner E, Kuhn L, Couvadia HM. In­
fluence of infant-feeding patterns on early mother-to-child trans­
mission of HIV-1 in Durban, South Africa-a prospective cohort
study. South African Vitamin A Study Group. Lancet 1999;354:
471-6.

23.	 Quick R, Vencel L, Mintz E. Diarrhea prevention lin Bolivia
through point-of-use water treatment and safe storage: a promising
new strategy. Epidemiol Infect 1999;122:83-90.

24. Luby S, Agboatwallah M, Raza A, et al. A low-cost pilot inter-
vention for clear drinking water in Karachi, Pakistan. Int J Infect
Dis 2001;5:144-50.

25. Semenza J, Henderson R, Bogan J, Rubin C. Water distribution
system and diarrheal disease transmission: a case study in Uzbe­
kistan. Am J Trop Med Hyg 1998;59:941-6.

26. Sobel J, Mahon B, Mendoza C. Reduction of fecal contamination
of street-vended beverages in Guatemala by a simple system for
water purification and storage, handwashing, and beverage storage.
Am J Trop Med Hyg 1998;59:380-7.

27. Daniels N, Simons S, Rodrigues A, Gunnlaugsson G. First do no
harm: making oral rehydration solution (ORS) safer in a cholera
epidemic. Am J Trop Med Hyg 1999;60:1051-5.

28. Mintz E, Bartram J, Lochery P, et al. Not just a drop in the bucket:
expanding access to point-of-use water treatment systems. Am J
Public Health 2001;91:1565-70.

29. Victora C, Smith P, Vaughn J. Evidence for protection by breast
feeding against infant deaths from infectious disease in Brazil.
Lancet 1987;2:319-22.

30. Katabira E. Epidemiology and management of diarrheal disease in
HIV-infected patients. Int J Infect Dis 1999;3:164-7. 

JAIDS Journal of Acquired Immune Deficiency Syndromes, Vol. 28, No. 4, December 1, 2001 

http://unaids.org/publications/documents/mtct/index.html
http://unaids.org/publications/documents/mtct/index.html

	page 1
	page 2
	page 3
	page 4
	page 5
	page 6

