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Iron tablets are available without a prescription and
may be perceived as health supplements with minimal
toxic potential.1 When taken in excess, however, iron

is far more dangerous than most prescription med-
ications.2 As few as 10 ferrous sulfate tablets (total of 
600 mg elemental iron) can kill a small child.3,4 Indeed,
iron is one of the leading causes of poisoning-related
death in children.4–10

Many of the millions of women who give birth each year
have other children at home. We hypothesized that pedi-
atric iron poisoning might be associated with the birth of a
sibling for several reasons. Treatment with iron during and

after pregnancy is common,11,12 and typical prenatal prod-
ucts contain 60 mg of elemental iron per tablet. To pro-
mote adherence, the container may be left in a visible (and
therefore accessible) area of the home. Finally, children
may be attracted by the resemblance of some iron tablets to
coloured candy (Fig. 1).2,4,13

We sought to determine if the birth of a sibling was as-
sociated with an increase in risk of iron poisoning for other
young children in the home.

Methods

We used a population-based case-control design linking multi-
ple administrative databases in Ontario. The study interval encom-
passed the 13-year period from Apr. 1, 1988, to Mar. 31, 2001, rep-
resenting 9 complete years for case identification (1991 to 2000)
and 13 complete years for maternal health care analysis (1988 to
2001). The study was approved by the Institutional Review Board
of Sunnybrook and Women’s College Health Sciences Centre.

We used the discharge abstract database of the Canadian Insti-
tute for Health Information to identify all hospital admissions for
iron poisoning (International Classification of Diseases, 9th revision
[ICD-9], code 964.0) in children under 3 years of age occurring be-
tween Apr. 1, 1991, and Mar. 31, 2000. Children under 3 years of
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Abstract

Background: Iron is a leading cause of death due to poisoning in
young children. Because perinatal iron therapy is common,
the presence of these tablets, which have a candylike ap-
pearence, in the home may pose a hazard to a mother’s other
young children. We explored the association between iron
poisoning in young children and the birth of a sibling.

Methods: We conducted a population-based case-control study
linking health care databases in Ontario. Health care records
for the mothers of children less than 3 years of age admitted to
hospital with iron poisoning between Apr. 1, 1991, and Mar.
31, 2000, were compared with those for the mothers of age-
and sex-matched control children without iron poisoning.

Results: We studied records for 40 children admitted to hospital
for iron poisoning. Seventeen cases (42%) occurred within a
year (before or after) a sibling’s birth. Children whose mothers
had given birth to a sibling were almost twice as likely as chil-
dren whose mothers had not given birth to a sibling to be ad-
mitted for iron poisoning within 6 months of birth (adjusted
odds ratio [OR] 1.9, 95% confidence interval [CI] 0.9 to 3.9).
The postpartum year was associated with a consistently ele-
vated risk, including an almost 4-fold increase in the risk of
iron poisoning during the first postpartum month (adjusted OR
3.6, 95% CI 0.8 to 16.5).

Interpretation: Pregnancy is a major risk factor for iron poisoning
in young children, and the period immediately after delivery is
associated with the greatest risk. Almost half of all hospital ad-
missions for iron poisoning in young children could be pre-
vented by keeping iron supplements safely out of reach in the
year before and after the birth of a sibling.
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Fig. 1: Resemblance of iron tablets to candy. At left, from top,
ferrous sulfate 300 mg, ferrous fumarate 200 mg and ferrous
gluconate 300 mg. These tablets contain 60, 66 and 36 mg of
elemental iron respectively. Ingestion of as few as 10 ferrous
sulfate tablets has been fatal in children.3,4 At right, popular
candy-coated chocolates with similar appearance.



age account for almost all serious cases of pediatric iron poisoning.4

For each case, we randomly selected 50 control children, matched
on birth date and sex, from the general population of Ontario using
the Ontario Registered Persons Database (RPDB). We chose a
50:1 matching ratio to ensure cell sizes of at least 5 for exposures
with a prevalence rate of 10% or higher to reduce bias due to small
samples in the conditional logistic regression.14

We determined the mother of each child by identifying the
woman who delivered a newborn on the child’s date of birth at
the health care facility where the child was born. The
mother–child relationship was confirmed by the exact concor-
dance of maternal and newborn postal codes in the RPDB. The
health care record of each child’s mother was then analyzed over a
13-year period (Apr. 1, 1988, to Mar. 31, 2001) to identify sibling
deliveries. Socioeconomic status for each mother was determined
indirectly from the home postal code, according to the median
household income for that area as determined by the 1996 popu-
lation census of Canada.

We defined exposure as the delivery of a sibling, and the date
of delivery served as the index date for exposure. If a mother de-
livered 2 or more children within a year (before or after) the poi-
soning date, the most proximate delivery served as the date of ex-
posure. To test whether our findings extended to another
common childhood poisoning, we replicated our analyses in chil-
dren less than 3 years of age admitted to hospital with aceta-
minophen poisoning (ICD-9 code 965.4) during the same period.

The primary analysis considered iron poisoning within 6
months of delivery of a sibling. Sensitivity analyses examined ad-
missions within 12 months and within 3 months of a delivery. In-
tervals in the postpartum period (1, 3 and 12 months) were then
compared with corresponding intervals in the antepartum period.
We used Mantel-Haenszel methods to estimate the odds ratio of
iron poisoning at each interval, and we used conditional logistic re-
gression to adjust for maternal age and socioeconomic status, both
of which are potential predictors of childhood injury.15–19

Results

We identified 49 admissions for iron poisoning in chil-
dren younger than 3 years, and 41 of these children could
be linked to their mothers. We excluded one 60-day-old
child whose poisoning could not have represented indepen-
dent ingestion. The mean age for the 40 remaining cases
was 2.1 years; 30 (75%) of the children were boys.

Almost half (17 [42%]) of the children with iron poison-
ing had a sibling born within a year of their admission. 
The corresponding sibling birth rate in the control group
was 27%. The adjusted odds ratio of iron poisoning within
6 months of a sibling’s delivery was 1.9 (95% confidence
interval [CI] 0.9 to 3.9). Sensitivity analyses revealed a
somewhat higher risk of iron poisoning nearer delivery
(Table 1). The risk was consistently elevated throughout
the postpartum period, with an almost 4-fold increase in
the first postpartum month (Table 1).

We identified 162 children admitted to hospital for aceta-
minophen poisoning during the same period and also found
an increase in the risk of this poisoning within 6 months of a
sibling’s delivery (Table 2). However, we did not find a con-
sistently elevated risk of acetaminophen poisoning nearer de-
livery or throughout the postpartum period.

Consistent with previous research,20 we found that advanc-
ing maternal age was associated with a lower risk of hospital
admission for both types of poisoning. Every 10-year increase
in maternal age was accompanied by an almost 2-fold reduc-
tion in the risk of iron poisoning (odds ratio 0.45, 95% CI
0.24 to 0.87) and acetaminophen poisoning (odds ratio 0.52,
95% CI 0.38 to 0.71). Median household income was not as-
sociated with hospital admission for either type of poisoning.
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Table 1: Hospital admissions for iron poisoning in relation to birth of a sibling

Birth of sibling within 1 year;
no. (and %) of children

Odds ratio
(and 95% CI)

Analysis*
Cases
n = 40

Controls
n = 2000 Crude†   Adjusted‡

Primary analysis (within
6 months) 10 (25) 284 (14) 2.0 (1.0–4.2) 1.9 (0.9–3.9)
Secondary analyses§
Within 12 months 17 (42) 537 (27) 2.0 (1.1–3.8) 1.8 (1.0–3.5)
Within 3 months 6 (15) 124   (6) 2.7 (1.1–6.5) 2.6 (1.1–6.3)
Poisoning before delivery
1 month 0 17   (1) NA NA
3 months 2   (5) 57   (3) 1.8 (0.4–7.6) 2.0 (0.5–8.6)
12 months 5 (12) 282 (14) 0.9 (0.3–2.2) 0.8 (0.3–2.1)
Poisoning after delivery
1 month 2   (5) 26   (1) 4.0 (0.9–17.4) 3.6 (0.8–16.5)
3 months 4 (10) 68   (3) 3.2 (1.1–9.1) 2.7 (0.9–7.9)
12 months 12 (30) 255 (12) 2.9 (1.5–5.8) 2.7 (1.3–5.5)

Note: CI = confidence interval, NA = not applicable.
*In this context, “within” means poisoning occurred in the specified period before or after the birth of a sibling.
†Mantel–Haenszel estimates of odds ratio.
‡Adjusted for maternal age and median household income.
§Shorter time intervals are subsets of longer intervals.



Interpretation

Using population-based health care records we identi-
fied an association between hospital admission for iron poi-
soning in young children and the birth of a sibling. This
provides empirical evidence implicating perinatal iron ther-
apy as a risk factor for childhood iron poisoning. We also
found a significant but inconsistent association between ac-
etaminophen poisoning and birth of a sibling. Our findings
support the previously hypothesized relation between
household stressors and childhood poisoning.20

The risk of iron poisoning followed a plausible temporal
gradient, with a particularly high risk in the immediate
postpartum period, when parents may be fatigued and dis-
tracted by the needs of a newborn. However, lack of atten-
tion to other children in the household does not fully ex-
plain this finding, because a similar phenomenon was not
observed for acetaminophen. Indeed, the point estimates of
the odds ratio of iron poisoning were consistently greater
than those for acetaminophen poisoning. The difference in
risk may reflect the more regular use of iron products in
the perinatal period, the misperception that iron is a non-
toxic substance or the resemblance of some iron tablets to
candy (Fig. 1).

The almost 4-fold higher risk of iron poisoning im-
mediately after delivery may reflect the household dy-
namics of caring for a newborn. Alternatively, it may re-
late to the different nature of maternal iron therapy after
delivery, when treatment may be specifically intended to
treat postpartum anemia. Whereas daily prenatal multi-
vitamins are typically large, unappealing tablets, postpar-
tum anemia is more likely to be treated with colourful

single-agent preparations taken several times a day.
Some limitations of this research should be noted. We

studied only children with poisoning who were admitted
to hospital; presumably these represent more serious
cases, but less serious episodes were not available for
analysis. The sample sizes in our analyses were relatively
small, and many of the estimates are imprecise. Finally,
we have no direct measure of socioeconomic status, and
our databases did not identify adoptions, home deliveries
or births that took place outside Ontario, relatively infre-
quent events that might cause our analysis to underesti-
mate risks.

Childhood poisonings are preventable, and sugges-
tions to prevent iron poisoning have been published pre-
viously.2 Calls to modify the candylike appearance of iron
tablets have been issued for more than half a cen-
tury.2,13,21,22 However, access to a poison is a prerequisite
for poisoning, and children who cannot gain access to
iron cannot poison themselves with it. Physicians and
pharmacists can assume an active role in the prevention
of childhood iron poisoning by reminding parents about
the drug’s potential toxicity.2 The most opportune 
moment for this intervention may be at the time iron is
recommended.23

Pediatric iron poisoning
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Table 2: Hospital admissions for acetaminophen poisoning in relation to birth of a
sibling

Birth of sibling within 1 year;
no. (and %) of children

Odds ratio
(and 95% CI)

Analysis*
Cases

n = 162
Controls
n = 8100 Crude†   Adjusted‡

Primary analysis (within
6 months) 35 (22) 1156 (14) 1.7 (1.1–2.4) 1.5 (1.0–2.2)
Secondary analyses§
Within 12 months 59 (36) 2148 (27) 1.6 (1.2–2.2) 1.4 (1.0–1.9)
Within 3 months 10   (6) 610   (8) 0.8 (0.4–1.5) 0.7 (0.4–1.4)
Poisoning before delivery
1 month 2   (1) 126   (2) 0.8 (0.2–3.2) 0.8 (0.2–3.1)
3 months 5   (3) 305   (4) 0.8 (0.3–2.0) 0.8 (0.3–1.9)
12 months 23 (14) 1027 (13) 1.1 (0.7–1.8) 1.0 (0.7–1.6)
Poisoning after delivery
1 month 3   (2) 103   (1) 1.5 (0.5–4.7) 1.3 (0.4–4.2)
3 months 3   (2) 202   (2) 0.7 (0.2–2.3) 0.7 (0.2–2.1)
12 months 36 (22) 1123 (14) 1.8 (1.2–2.6) 1.6 (1.1–2.3)

*In this context, “within” means poisoning occurred in the specified period before or after the birth of a sibling.
†Mantel–Haenszel estimates of odds ratio.
‡Adjusted for maternal age and median household income.
§Shorter time intervals are subsets of longer intervals.
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