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Efforts to reduce the incidence of childhood accidents have led 
to numerous investigations aimed at identifying potential risk 
factors. The possible association between large family size and 
increased accidental injuries in children has been the subject of 
considerable study yet remains a matter of controversy. This ap-
parently is due to the fact that some of the studies evaluated 
only one type of accident [1–3], while others were retrospective 
in design [4–6] or included only hospitalized children [7] or 
accident fatalities [5,8]. Most importantly, none of the studies 
prospectively investigated the degree of supervision of the child 
at the time of the accident in relationship to family size. This 
issue is particularly relevant in Jerusalem where approximately 
40% of families have at least four children [9]. 

The principal aim of this prospective study was to determine 
whether or not children with multiple siblings are at increased 
risk for accidental injuries of various types. We also sought to 
assess the relationship between family size and two other pa-
rameters – the adequacy of childhood supervision, and the time 
elapsed until medical care was sought after the accident. As a 
corollary, we also investigated the relationship between family 
size and other measures related to childhood safety and health-
care, including the presence of window guards in the home, im-
munization rates, and prior accident prevention counseling from 
healthcare personnel. 

Subjects and Methods 
The study was conducted from December 2000 through June 2003 
in two medical facilities in Jerusalem: TEREM, the city’s main 
freestanding outpatient emergency care facility, and the Pediatric 
Department of the Shaare Zedek Medical Center. A structured in-
terview was conducted by one of the investigators (S.S. or Z.A.) 
with the parent(s) of children under the age of 13 years brought 
to either of the emergency units following an accidental injury. 
The interview was conducted shortly after the child’s arrival and 
all data were immediately recorded on a form designed for com-
puter data entry. Accidents in children with a chronic physical 
disability and injuries that were suspected to be intentionally in-
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flicted were not included in the study. Patients who arrived when
the researchers were either not present or unavailable were also 
not included. Thus, our data were collected as a convenience 
sample of children brought for medical care after an accident. 
   Each child’s parent (or both parents if they were present) 

was questioned regarding:
•   The composition of the family, including the number of 

children in the family, the number of adults residing in 
the child's home, and whether or not both of the child's 
parents live at home.

•   Parameters of general healthcare and safety, including an 
accidental injury requiring medical care in the same child 
during the previous 12 months, the child's immunization 
status, the presence of window bars in the home, and 
the parental receipt of anticipatory guidance regarding ac-
cident prevention at least once since the birth of their first
child. 

•   Details concerning the accident itself, such as the site of 
the accident, the mechanism of injury, who, if anybody, 
was with the child at the time the accident occurred (in 
the same room indoors, or immediately next to the child 
outdoors), and who brought the child for medical care fol-
lowing the accident.

•   The time the accident occurred, the time the child arrived 
at Shaare Zedek and, for those children for whom interim 
medical assistance was sought after the accident (either by 
phone or by bringing the child to a physician or nurse), 
the time that medical contact occurred. This information 
enabled us to calculate "Gap times." “Gap 1” was defined
as the time interval from when the accident occurred un-
til interim medical assistance was sought; “Gap 2” as the 
duration of time from medical contact until arrival at the 
Shaare Zedek emergency department; “Gap 3” as the time 
from the accident until arrival at the ED in children for 
whom interim medical assistance either was (“Gap 3A”) 
or was not (“Gap 3B”) sought. Gap times for the children 
treated at TEREM were not documented.

The distribution of family size in our study sample was com-
pared to that of the general Jerusalem population. Reference 
data concerning the demographics of the Jerusalem population 
were provided by the Israel Bureau of Statistics [9]. Addition-
ally, we compared the data between two groups of children 
– those who lived in a family with one to three children (Group 
1), and those who lived in a family with four or more children 
(Group 2). Data were collected and analyzed by EpiInfo 6.04d 
(Centers for Disease Control, USA) applying the chi-square and 
the t-test. The Gap data were analyzed by the Wilcoxon signed 
ranks test. Significant P value was set as 0.05.

Results 
Sociodemographic data of children and families [Table 1]
There were 333 accident cases in the study. There were 234 
(71%) males; the mean age of the children was 4.8 ± 3.4 years 

(range 0.1–12.6 years) and the median age 3.6 years. Of the 333 
children, 293 (88%) were Jewish and 40 (12%) were Arab. Forty 
percent belonged to families with one to three children (Group 
1), and 60% to families with four or more children (Group 2). 
All except 3% of the children lived with both parents in the 
home. Ninety-four percent of parents reported that their child’s 
immunizations status was up to date. Of families who lived in 
a residence with windows above ground level, 80%, 6% and 14% 
reported having window guards in place for all, some but not 
all, and none of the windows, respectively. Only 22% of parents 
reported that they had received accident prevention instructions 
from a physician or nurse since becoming parents. Thirteen per-
cent of the children in the study required medical care for an 
injury sustained from an accident during the 12 months prior to 
the current accident. The social class of the families with four ED = emergency department

Table 1. Sociodemographic data of children and families (n=333)

Variables
Categories
Mean ±  SD

No. (%)
(min-max)

Gender Male

Female

234 (71)

97 (29)

Age group (yrs) ≤1

1.1–3.9

4.0–7.9

8.0–10.9

≥11

83 (24.9)

83 (24.9)

96 (28.8)

40 (12.0)

31 (9.3)

Age (yrs) 4.84 ±  3.4 0.1–12.6

Trauma-Arrival Gap (hours) 16.4 ±  36 0–316

Medical Center Shaare Zedek ED

Shaare Zedek pediatric ward

TEREM

83 (24.9)

119 (35.7)

131 (39.3)

Origin Jewish

Arab

293 (88.0)

40 (12.0)

Dispersion of number of 

children per family

1

2

3

4

5

6

7

8

9

≥10

24 (7.2)

61 (18.3)

48 (14.4)

62 (18.6)

34 (10.2)

29 (8.7)

24 (7.2)

20 (6.0)

10 (3.0)

21 (6.3)

Grouped dispersion of number 

of children per family

1–3

4–6

≥7

133 (39.9)

125 (37.5)

75 (22.5)

Both parents live at home with child Yes

No

316 (97.2)

9 (2.8)

Immunizations up to date Yes

No

284 (93.7)

19 (6.3)

Prior anticipatory guidance Yes

No

67 (22.3)

234 (77.7)

Window bars Yes

Part

No

169 (80.1)

13 (6.2)

29 (13.7)

Required medical treatment for 

accident in preceding 12 months

Yes

No

41 (13.1)

273 (86.9)
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or more children (rated by defined criteria of bedroom availabil-
ity for family size) was significantly lower than that of families
with three or less children (data not shown).

Accident data [Table 2]
The majority of accidents (56%) occurred in the child’s home 
and 20% at school. In 25% of the cases the child was alone, 
and in 21% the child was in the company only of other young 
children. Fifty-three percent of the accidents occurred in the 
presence of an adult, and in 37% the adult was one of the 
child’s parents. Falls, burns, toxic ingestions, and “being cut by 
an object” were the mechanisms of injury in 43%, 14%, 11% and 
9% of the cases respectively. Overall, 138 children were hospi-
talized for an average of 6.2 (±5.6) days (range 1–28). Injuries 
were classified as mild in 217 (66%), moderate in 106 (32%) and
severe in 5 (1.5%) of the cases. 

Family size and accident risk
Table 3 presents a comparison of the percentage of children 
in our study belonging to families with 1, 2, 3, 4 and ≥5 
children as compared to the distribution in the total Jerusalem 
population. In the study sample 7.2% of the children had 
no other siblings (single children), far less than the 20.4% 

in the general Jerusalem population (P < 0.001, odds ratio 
= 0.30). Children with three or more siblings appear to be at 
incrementally higher risk for accidents than children with less 
than three siblings. Children with three siblings constituted 
18.6% of our study sample, but only 14.7% of the general 
Jerusalem population (P = 0.04, OR = 1.33). Children with four 
or more siblings accounted for 41.4% of our study sample, far 
greater than the 24.7% in the general Jerusalem population 
(P < 0.0001, OR = 2.16). Separate analyses revealed that the 
greater tendency for accidents among children with three 
or more siblings (Group 2) was independent of whether 
the accident occurred at the child’s home or elsewhere. No 
statistically significant differences between the two groups were
found regarding the percentage of accidents that occurred at 
home, the severity of the injuries, or the hospitalization rates     
[Table 4].

Family size and degree of supervision
Comparison of supervision among families with 1–3 (Group 1) 
and ≥4 children (Group 2) revealed significant differences [Table
4]. An adult was more often present with the child at the time 
of the accident among the children from Group 1 (62%) than 
with children from Group 2 (47%) (P < 0.05). The percentage of 
children injured while in the presence of other children without 
an adult was significantly greater among children from Group 2
(28.0%) than among children from Group 1 (11%) (P < 0.001). 
The socioeconomic status of the families of children who were 
attended to by an adult at the time of the accident was higher 
than that of families of children unattended by an adult, how-
ever this difference was not clinically meaningful (2.23 vs. 2.51 
persons per room, P = 0.009).

Further analysis revealed significant differences in the degree
of supervision between the subgroup of children without any 
siblings (single children) and those with siblings. The percent-
age of accidents that occurred while the child was unattended 
was similar among single children (25%) and those with either 
≤2 (28%) or ≥3 siblings (25%). However, when attended, single 
children were always accompanied by an adult. No single chil-
dren were attended to by children without an adult at the time 
of the accident. In contrast, of the children with siblings who 
were attended, only 69% were accompanied by an adult. The re-
maining 31% were in the presence of children only at the time 
of the accident.

Table 2. Data of accidents (n=333)

Variables Categories N (%)

Site of accident Home

School

Street

Other

Unknown

186 (55.9)

66 (19.8)

29 (8.7)

49 (14.7)

3 (0.9)

Was the child alone? No

Yes

Unknown

237 (71.2)

83 (24.9)

13 (3.9)

Who was with the child? Parent

Other adult

Teacher

Children

117 (36.5)

17 (5.3)

35 (10.9)

68 (21.3)

Adult present when accident occurred Yes

No

169 (52.8)

151 (47.2)

Mechanism of injury Fall

Burn

Poisoning

Laceration

Foreign Body

Motor vehicle accident 

Missile

Bicycle

Bite

Assault

Other

Unknown

143 (42.9)

47 (14.1)

38 (11.4)

31 (9.3)

21 (6.3)

13 (3.9)

6 (1.8)

5 (1.5)

3 (0.9)

1 (0.3)

23 (6.9)

2 (0.6)

Trauma stage Mild

Moderate

Severe

217 (66.2)

106 (32.3)

5 (1.5)

Required hospitalization Yes

No

138 (41.4)

195 (58.6)

Table 3. Prevalence of different family sizes in study children vs. total 
Jerusalem population 

No. of children
in family

% of Jerusalem 
households
(n=99,737)

% of study 
households
(n=333)

OR 95% CI P 

1 20.4%  7.2% 0.30 0.19–0.46 <0.0001

2 21.8% 18.3% 0.80 0.60–1.06 NS (0.12)

3 18.4% 14.4% 0.74 0.54–1.01 NS (0.06)

4 14.7% 18.6% 1.33 0.99–1.76 0.04

≥5 24.7% 41.4% 2.16 1.72–2.69 <0.0001

OR = odds ratio, CI = confidence interval
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Family size and “Gap” times
Gap times 1, 2 and 3A were longer for children in Group 2 than 
in Group 1 [Table 4]. Gap 1 was 6.3 hours for children from 
Group 2, more than twice the 2.7 hours for children from Group 
1 (P = 0.028). Gap 2 was 16.5 hours for Group 2 and 10.7 hours 
for Group 1 (P = 0.036). Gap 3A was 27.8 and 13.3 hours for 
the two groups respectively (P = 0.015). Gap 3B was very simi-
lar between the two groups (7.0 and 7.7 hours). The differences 
between the two groups with respect to Gaps 1, 2 and 3A indi-
cate a trend for a time delay in seeking treatment after an acci-
dent among children from larger families when interim medical 
care is sought. 

Family size and indicators of child safety and healthcare
Window guards were present on all windows requiring them in 
71% of homes of children from Group 1, as compared to 85% 
of homes of children from Group 2 (P < 0.05). The two groups 
were similar with respect to the parental report of the child 
being fully immunized for age (119/125, 95% vs. 165/178, 93%), 
the parental report of ever receiving anticipatory guidance from 
medical personnel (30/129, 23% vs. 37/172, 22%), and the rates 
of a previous accidental injury sustained by the same child dur-
ing the preceding 12 months (14/128, 11% vs. 27/186, 15%). 

Discussion
An increased risk to sustain a non-accidental injury was found 
among children with three or more siblings as compared to 
children with fewer or no siblings. Our data demonstrate that 
this phenomenon is, at least in part, directly related to inad-
equate supervision. Children with three or more siblings (Group 
2) were less often attended to by an adult, and more often in 
the presence of other children without an adult than were their 
injured peers with less than three siblings (Group 1). 

The disproportionately low percentage of single children 
comprising our study sample relative to the Jerusalem popula-

tion provides further evidence of the effect of supervision on 
accident risk. Somewhat surprisingly, the percentage of single 
children unattended at the time of the accident was similar for 
children with siblings. However, when accompanied, single chil-
dren were far more likely to be attended to by an adult, and 
none were in the presence of children only (without an adult) 
at the time of the accident. 

Family size did not impact on the time it took to arrive at 
the emergency room for children for whom interim medical as-
sistance was not sought. However, when interim medical care 
was sought, this took more than twice the amount of time for 
children with ≥3 siblings compared to children with <3 sib-
lings, and twice the amount of time to ultimately arrive at the 
emergency room. To our knowledge, this parameter as it relates 
to childhood accidents has not been previously studied. The 
relative delay in obtaining treatment after the accident in such 
cases may be due, at least in part, to the lack of knowledge 
and general ability of the child supervisor to contact a medical 
resource once the accident occurs. In addition, the logistic dif-
ficulties for the parent to arrange supervision for the other chil-
dren while the injured child is being brought for medical care 
may also contribute to the time delay.

One limitation of this study is that the data are from a 
convenience sample and not from consecutive accident cases. 
Nonetheless, it is not likely that our study cases were different 
in any respect from all childhood accident cases that presented 
to the two medical sites during the study period, since our 
findings regarding gender ratio, mean age, the most common
sites where accidents occurred, and the most common mecha-
nisms of injury are similar to those of several other published 
studies on childhood accidents [10–13]. 

The relationship between childhood accident risk and family 
size has been examined in several studies. Of the studies that 
implicated multiple siblings as a risk factor for childhood ac-
cidental injuries, none actually directly documented supervision 
of the child at the time of the accident. Nixon and Pearn [1], 
in their investigation of sociodemographic features surrounding 
childhood drowning accidents in Australia, found an increased 
risk among children with multiple siblings. Interviewed parents 
expressed having a false sense of security when there were 
older siblings in the vicinity of the child before the drowning 
occurred. This study, however, was retrospective and therefore 
suffers from potential recall bias regarding both the impressions 
of the parent and the actual circumstances of the child’s super-
vision at the time of the accident.

In a British cohort study of over 13,000 children [4], univari-
ate analysis revealed a higher proportion of accidents resulting 
in hospitalization among children with three or more siblings. 
Interestingly, older rather than younger siblings conferred a 
greater accident risk. This finding supports the contention that
in large families, inadequate supervision by older siblings pre-
disposes younger children to accidental injuries. However, this 
study also relied on a questionnaire completed up to 5 years 
after the accident and did not assess the circumstances regard-
ing supervision at the time the accident occurred. 

Table 4. Assessment of accident data according to family size 

Variables
1–3 children
N (%)

≥4 children
N (%) P 

Accident at home 78/133

(58.6%)

108/200

(54.0%)

NS

Adult present 80/129

(62%)

89/191

(47%)

<0.05

Children present 

  (without adult)

14/129

(11%)

54/191

(28.0%)

<0.001

Child brought to ED 

  by parent

124/132

(93.9%)

183/196

(93.4%)

NS

Injury stage

  Mild 

  Moderate

  Severe

90 (67.7%)

42 (31.6%)

1 (0.8%)

127 (65.1%)

64 (32.8%)

4 (2.1%)

NS

NS

NS

Injury requiring hospitalization 60 (45.1%) 78 (39.0%) NS

Gap 1 (hr)

Gap 2 (hr)

Gap 3A (hr)

Gap 3B (hr)

2.7 ± 6.7 

10.7 ± 27.7

13.3 ± 28

7.7 ± 25

6.3 ± 15.0 

16.5 ± 30.3 

27.8 ± 50 

7.0 ± 18 

0.028

0.036

0.015

0.793
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Low social class, which has been demonstrated in many 
[6,7,14,15] but not all [3,10,11,16] studies to be a risk factor for 
childhood accidents, may also play a role in conferring a higher 
risk for accidents among children with multiple siblings. Indeed, 
families in our study with at least four children were of a lower 
socioeconomic status than families with three or less children. 
Since ours was not a case-control study we could not assess 
socioeconomic status as an independent risk factor. 

Another possible explanation for the higher rate of accidental 
injuries among children with multiple siblings is that there are 
more children in the family who may accidentally cause injury 
to one another. To our knowledge, no studies have investigated 
this factor, which certainly warrants inquiry. 

Of the studies that found no increased risk for accidental 
injuries among children with multiple siblings [2,11,17,18], one 
was conducted in northern Israel by Miron et al. [18]. The dis-
crepancy between our findings and those of Miron and co-work-
ers may be due to several factors. First, the study populations 
were dissimilar, as Miron included accidents occurring among 
children up to age 18 years old as compared to 12 years in our 
study. Further, the studies may differ with respect to the sever-
ity of injuries. Whereas we studied accidents among children 
who either presented to an emergency room or were already 
hospitalized, Miron’s team studied accident cases seen in medi-
cal clinics in the community. It is also possible that variable 
cultural factors among different populations impact on specific
risk factors for childhood accidents, thereby accounting for the 
lack of consensus regarding the effect of multiple siblings.    
Indeed, the populations of Jerusalem and northern Israel are 
culturally quite distinct. 

The prevalence of an accidental injury in the same child dur-
ing the 12 months preceding the injury included in our study 
did not vary with the number of children in the family. This is 
in agreement with the study that evaluated the tendency for 
repeat accidents in the same child over a 5 year period and 
found no association with family size [4]. We limited the time 
frame to one year since we suspected that parental recall over 
a longer period may be significantly less accurate.

Receipt of anticipatory guidance for injury prevention, 
immunization coverage rates, and the presence of window 
guards were used as barometers to compare access to health-
care resources, overall health status and proactive safety 
measures between the families with ≤3 and ≥4 children. 
Immunizations are a marker of receipt of other preventive health 
interventions [19] as well as a recognized indicator of overall 
health status [20]. Our two groups were similar with respect to 
report of prior receipt of anticipatory guidance, which at 22% 
was, in comparison to other studies [21], extremely low, and 
immunization coverage rates which at 94% was relatively high. 

The higher percentage of households with window guards 
on all windows above the ground floor among families with
≥4 children compared to households with ≤3 children is most 
likely due to the fact that parents of larger families are more 
commonly homeowners, and as such, invest the cost to install 
window guards. Smaller families more often dwell as tenants in 

homes they rent and are therefore less inclined to invest in the 
installation of window guards. 

Thus, it appears that in our study population, parents of 
multiple children appear to take a similar degree of active 
measures towards insuring the well-being of their children as 
do parents of smaller families. We therefore postulate that the 
higher rate of childhood accidental injuries in large families 
does not reflect a difference in parental attitudes regarding the
healthcare or safety of their children, but is rather, at least in 
part, a function of the parents’ limited ability to supervise mul-
tiple children at once. Our study, like others, demonstrates that 
the “threshold” number of children in the family above which 
supervision, and thus safety, is compromised is three. 

Education plays a vital role in preventing childhood inju-
ries. The American Academy of Pediatrics [22] as well as other 
prominent societies and organizations recommend that injury 
prevention counseling be part of routine well-child care. Studies 
have shown that such efforts are indeed effective in reducing 
childhood injuries [23,24]. Moreover, targeting high risk groups 
with more intensive educational efforts has also shown success 
[25]. The results of our study suggest that healthcare provid-
ers, in their efforts to educate parents to take measures that 
will prevent childhood injuries, should direct specific attention
to families with three or more children; secondly, they should 
emphasize to parents the particular importance of appropriate 
childhood supervision and not simply rely on older siblings as 
a proper substitute.

References
1. Nixon J, Pearn J. An investigation on socio-demographic factors 

surrounding childhood drowning accidents. Soc Sci Med 1978;12: 
387–90.

2. Beautrais AL, Fergusson DM, Shannon FT. Accidental poisoning 
in the first three years of life. Aust Pediatr J 1981;17:104–9.

3. Basavaraj DS, Forster DP. Accidental poisoning in young children. 
J Epidemiol Community Health 1982;36:31–4.

4. Buur PE, Golding J, Kurzon M. Childhood accidents, family size 
and birth order. Soc Sci Med 1988;26:839–43.

5. Siegel CD, Graves P, Maloney K, Norris JM, Calonge BN, Lezotte 
D. Mortality from intentional and unintentional injury among in-
fants of young mothers in Colorado, 1986 to 1992. Arch Pediatr 
Adolesc Med 1996;150:1077–83.

6. Reading R, Langford IH, Haynes R, Lovett A. Accidents to pre-
school children: comparing family and neighborhood risk factors. 
Soc Sci Med 1999;48:321–30.

7. Hjern A, Ringback-Weitoft G, Anderson R. Socio-demographic risk 
factors for home-type injuries in Swedish infants and toddlers. 
Acta Paediatr 2001;90:61–8. 

8. Cummings P, Theis MK, Mueller BA, Rivara FP. Infant injury 
death in Washington State through 1990. Arch Pediatr Adolesc Med 
1994;148:1021–6.

9. Bureau of Statistics. Annual Statistics in Israel, No. 54, 2003:5.2. 
Available at http://www.cbs.gov.il

10. Larson CP, Pless IB. Risk factors for injury in a 3-year-old birth 
cohort. Am J Dis Child 1988;142:1052–7.

11. Carter YH, Jones PW. Accidents among children under five years
old: a general practice based study in North Staffordshire. Br J 
Gen Pract 1993;43:159–63.

12. Pickett W, Streight S, Simpson K, Brison RJ. Injuries experienced 

Original Articles



563  •  Vol 7  •  September 2005 Childhood Accidents and Family Size

by infant children: a population-based epidemiological analysis. 
Pediatrics 2003;111:365–70.

13. Spady DW, Saunders DL, Scopflocher DP, Svenson LW. Patterns
of injury in children: a population-based approach. Pediatrics 
2004;113:522–9.

14. Sharples PM, Storey A, Aynsley-Green A, Eyre JA. Causes of    
fatal childhood accidents involving head injury in Northern re-
gion, 1979-86. Br Med J 1990;301:1193–7. 

15. Hippisley-Cox J, Groom L, Kendrick D, Coupland C, Webber E, 
Savelyich B. Cross sectional survey of socioeconomic variations 
in severity and mechanism of childhood injuries in Trent 1992-7. 
Br Med J 2002;324:1132–4.

16. McCormick MC, Shapiro S, Starfield BH. Injury and its correlates
among 1 year old children. Am J Dis Child 1981;135:159–63.

17. Horwitz SM, Morgenstern H, Dipietro L, Morrison CL. Determi-
nants in pediatric injuries. Am J Dis Child 1988;142:605–11.

18. Miron D, Shinuay F, Mintz R, Avishai I, Sarid J, Rotem M. Child-
hood injuries in northern Israel – prevalence and risk factors. 
Harefuah 2003;142:579–82 (Hebrew). 

19. Rodewald L, Szilagyi P, Shiuh T, Humiston SG, LeBaron C, Hall 
CB. Is underimmunization a marker for insufficient utilization of
preventive and primary care? Arch Pediatr Adolesc Med 1995;149: 
393–7.

20. Office of Disease Prevention and Health Promotion. Healthy Peo-
ple 2010. Availablehttp://www.health.gov/healthypeople/about/hp-
fact.htm

21. Zuckerman B, Stevens GD, Inkelas M, Halfon N. Prevalence and 
correlates of high-quality basic pediatric preventive care. Pediatrics 
2004;114:1522–9.

22. Bass JL, Boyle WE, Bull MJ, et al. TIPP – The Injury Prevention 
Program – Guide to Safety Counseling in Office Practice. Elk
Grove Village, IL: American Academy of Pediatrics, 1994:1–20.

23. King WJ, Klassen TP, Leblanc J, et al. The effectiveness of a 
home visit to prevent childhood injury. Pediatrics 2001;108:382–8.

24. Mock C, Arreola-Risa C, Tervino-Perez R, et al. Injury prevention 
counselling to improve safety practices by parents in Mexico. Bull 
WHO 2003;81:591–8.

25. Mallonee S, Istre GR, Rosenberg M. Surveillance and prevention 
of residential-fire injuries. N Engl J Med 1996;335:27–31.

Correspondence: Dr. S. Schwartz, Dept. of Pediatrics, Shaare     
Zedek Medical Center, P.O. Box 3235, Jerusalem 91030, Israel.
Phone: (972-2) 655-5781
Fax: (973-2) 993-2210
email: sls909@yahoo.com

Fluoroquinolone antibiotics are increasingly being used in 
the treatment of tuberculosis. They act by inhibiting DNA 
gyrase through binding to the enzyme-DNA complex in 
Mycobacterium tuberculosis. Genetic selection in M. smegmatis identified
a protein, MFpA, that confers resistance to fluoroquinolones.
Hegde and colleagues have determined the structure of MfpA 

from M. tuberculosis to 2.0 angstrom resolution. It adopts a fold, 
the right-handed quadrilateral α-helix, that mimics double-helical 
DNA in size, shape, and charge distribution so that the protein 
competes with DNA for binding to DNA gyrase.
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Bacterial role in immunity

Although bacteria are often thought of as harmful, it is now 
recognized that the many bacteria species harbored by our 
intestines are essential for our well-being. Aside from their 
roles in eliminating toxins and extracting nutrients, there 
is much interest in understanding how the gut microflora
might influence the development and function of our im-
mune systems. Building on previous work in which bacterial 
zwitterionic polysaccharides were shown to be presented as 
antigens in the activation of T cells, Mazmanian et al. ob-
serve that at least one such sugar – polysaccharide A (PSA) 
– can direct normal immune system development in the 
mouse. Reconstitution of germ-free mice with the bacterial 

commensal Bacteroides fragilis expanded T cell numbers and 
restored lymphoid structures that would otherwise have de-
veloped abnormally. Expression of PSA was sufficient and
necessary for this activity and also reestablished balance in 
T helper 1 (TH1) and TH2 cell cytokine responses, through 
presentation of PSA by dendritic cells. The finding that a
bacterial product can implement such direct governance 
over the mammalian immune system may explain how our 
microflora help maintain pathogen immunity while prevent-
ing unwanted inflammation and allergy.
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