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SUMMARY
Environmental tobacco smoke (ETS) has been shown to have many untoward healh effects, however no study directly evaluated the effect 

of ETS on diarrheal diseases. In this case control study we aimed to define the risk factors including ETS for diarrheal diseases in 6-18 months 
old infants who live in the capital of Turkey. All of them have access to pipe water and toilets. Infants who were admitted to Hacettepe University 
Ihsan Dogramaci Children’s Hospital Diarrheal Diseases Training and Treatment Unit with the complaint of acute diarrhea (less than 14 days) 
between April–May 2005 constituted the cases. Controls were age matched infants who were admitted to Well Baby Unit during the same period 
and never had a diarrheal episode. A total of 206 children were included in the study (104 were diarrheal cases and 102 control cases). The only 
statistically significant parameters were found to be maternal education (OR:2.7 95%CI 1.2-5.9, p = 0.014), maternal cigarette smoking (OR:2.9, 
95%CI:1.2-6.9, p = 0.015) and infant’s weight for height being below 10 percentile (OR:2.2, 95%CI:1.1-4.5, p = 0.045). ETS should be evaluated 
as a risk factor for diarrhea in further studies.
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Diarrheal diseases fall among the important causes of child-
hood morbidity and mortality. Hygiene and sanitary measures 
(toilets, water) are important factors contributing to diarrheal 
diseases (1). However, diarrhea still affects children in societies 
with good sanitary conditions. Although environmental tobacco 
smoke (ETS) has been shown to have many untoward healh ef-
fects no study directly evaluated the effect of ETS on diarrheal 
diseases. Only two studies could be encountered relating indoor 
nitrogen dioxide levels with diarrheal diseases and in turn relating 
indoor nitrogen dioxide levels to cigarette smoking (2). 

In this case control study we aimed to define the risk factors 
including ETS for diarrheal diseases in 6–18 months old infants 
who are living in the capital of Turkey and all have access to pipe 
water and toilets. 

Infants who were admitted to Hacettepe University Ihsan 
Dogramaci Children’s Hospital Diarrheal Diseases Training and 
Treatment Unit with the complaint of acute diarrhea (less than 14 
days) between April–May 2005 constituted the cases. Controls 
were age matched infants admitted to Well Baby Unit during the 
same period who never experienced a diarrheal episode. Oral 
informed consent was taken from all families and a questionaire 
was distributed. Routine stool culture for only Salmonella and 

Shigella are made in our Center. None of the cases in the study 
group revealed culture positivity for these microorganisms.

Statistical analysis was performed by SPSS 10.0. Univariate 
analysis was performed by Student´s t-test and χ2 tests when ap-
propriate. Variables found statistically significant in univariate 
analysis were included into the multivariate logistic regression 
model. 

A total of 206 children were included in the study. 104 were 
diarrheal cases and 102 control cases. The characteristics of cases 
are displayed in Table 1. The mean age (11.9 ± 3.82 vs 11.2 ± 3.80, 
p > 0.05, values are “mean± SD”) was similar in both groups. The 
paramaters that were statistically significantly different between 
the groups were included into the multivariate logistic model. 
The results are displayed in Table 2. The only statistically sig-
nificant parameters were found to be maternal education (OR:2.7 
95%CI 1.2-5.9, p=0.014), maternal cigarette smoking (OR:2.9, 
95%CI:1.2-6.9, p = 0.015) and infant’s weight for height being 
below 10 percentile (OR:2.2, 95%CI:1.1-4.5, p = 0.045).

In this study a case control method was used to determine risk 
factors for diarrhea. As the study population was 6–18 months 
old it is believed that memory bias would be minimal. Maternal 
education and low weight for height percentile were found to be 
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risk factors as in many other studies (1, 3, 4). A new risk factor 
found to be associated with diarrhea in this study was maternal 
cigarette smoking.

The effect of ETS has not been studied much as a risk factor 
for diarrheal diseases in earlier reports. We could find only two 
related reports from UK investigating the correlation between 
indoor nitrogen oxide (NO) compounds and child health. They 
have reported that indoor levels of NO compounds correlated 
significantly with diarrhea in both term and preterm born infants. 
ETS was found to be an important contributor to indoor levels of 
NO compounds (2). The pathophysiology was speculated to be 
related either to the disruption of the mucosal barrier function or 
diarrheogenic effect of NO compounds (2, 5). Of course the rela-
tion of ETS and diarrhea may be related to other factors (decreased 
antioxidants, etc.) also. It is suggested that the effect of ETS as 
a risk factor for diarrhea deserves further studies.

Table 2. Multivariate logistic regression of the risk factors for diarrhea among 6–18 months old infants*

Characteristic Odds Ratio 95 % CI p

Maternal education < 8 years 2.7 1.2-5.9 0.014

Current breast feeding 0.5 0.3-1.1 0.079

Bottle feeding 1.4 0.7-2.8 0.303

Weight for height <10 p 2.2 1.1-4.5 0.045

Maternal smoking 2.9 1.2-6.9 0.015

<4 months complementary feeding 1.6 0.8-3.1 0.181

*: all variables are categorical, interactions are not involved

Table 1. Comparison of risk factors for diarrhea among 6–18 months old infants

Characteristic Diarrhea Cases
(N = 104)

Control Cases
(N = 102) OR (95 % CI) p

Sex (F/M) 41/63 51/51 0.6 (0.4-1.1) 0.06
Maternal education 
< 8 years 29 (27.8) 14 (13.7) 2.3 (1.1-4.6) 0.015

Paternal education
<8 years 8 (7.7) 3 (2.9) 2.6 (0.6-9.9) 0.137

Current breast-feeding 54 (51.9) 73 (71.6) 0.4 (0.2-0.7) 0.002

Bottle feeding 70 (67.3) 56 (54.9) 1.8 (1.01-3.2) 0.025

Pacifi er use 37 (35.6) 39 (38.2) 0.9 (0.55-1.7) 0.521

Regular yogurt consumption 80 (76.9) 79 (77.4) 0.6 (0.3-1.3) 0.156

Weight for height <10 p 30 (28.8) 17 (16.7) 2.2 (1.1-4.3) 0.015

<4 months complementary feeding 41 (39.4) 27 (26.5) 1.8 (1.02-3.3) 0.030

Maternal smoking 28 (26.9) 13 (12.7) 2.4 (1.1-4.9) 0.013

Smoking during pregnancy 13 (12.5) 6 (5.9) 2 (0.8-6.1) 0.087

Paternal smoking 48 (46.1) 42 (41.2) 1.2 (0.7-2.1) 0.323

Having at least one sibling 59 (56.7) 55 (53.9) 0.9 (0.6-1.6) 0.485
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