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High Risk of Bias in a
Systematic Review of

Rib Fractures and Abuse by
Paine et al (2019)

To the Editors:

T he systematic review by Paine et al
(2019) raises important issues about the

finding of rib fractures and its association
with abuse diagnosis. They show a preva-
lence of abuse of 91% among infants less
than 12 months if motor vehicle crashes and
bone diseases, such as osteopathy of pre-
maturity and osteogenesis imperfecta (OI),
were excluded.1 Medical causes of rib frac-
tures were addressed in some of the studies
included in their analysis. Bulloch et al2

had 3 cases of metabolic bone disease and
32 cases of abuse diagnosis, Cadzow and
Armstrong3 had 1 case of metabolic bone
disease and 15 with abuse diagnosis,
Leventhal et al4 excluded metabolic bone
disease from the analysis, and Leventhal
et al5 had a minor proportion of metabolic
or bone abnormality among any fracture.

In Sweden, 66 infants born from 1997
to 2014 had a diagnosis of rib fracture before
the age of 1 year, an incidence of 3.99 per
100,000 [95% confidence interval (CI),
3.70–4.28]. Of those, 24 were classified as
accidental, and 2 had OI. Abuse diagnosis
was set in 28 cases; those were associated
with prematurity, multiple births, and small
for gestational age. Five cases had a diag-
nosis of either rickets, vitamin D deficiency,
or disorders of calcium metabolism. Our
analysis (excluded accidental or OI cases)
showed high odds of rib fracture: born in
gestational week 32 to 36, adjusted odds
ratio (aOR) of 4.24 (95% CI, 1.40–12.8);
<32 weeks, aOR of 25.6 (95% CI,
6.96–94.4); and either rickets, vitamin D
deficiency, or disorders of calciummetabo-
lism, aOR of 617 (95% CI, 152–2506).6

One problem in assessing a true popu-
lation incidence of rib fractures is that
nonaccidental rib fractures in infants are
mainly clinically silent, occult fractures and
are detected incidentally or in screening pro-
cedures. Paine et al1 states that circular
reasoning in identifying abuse as a cause
of rib fractures might be a limitation in

interpreting their results. We agree, and cir-
cular reasoning might also be a problem in
the Swedish setting. Previous systematic
reviews where rib fractures have been
included7–9 have been assessed “to be of
low quality (high risk of bias)” by a pro-
ject of the group of the Swedish Agency
for Health Technology Assessment and
Assessment of Social Services.10 Hidden
cases of rib fractures due to metabolic bone
disease might inflate the probability of
abusewhen rib fractures are detected. Thus,
to avoid harm in health care and false-positive
cases of abuse, we recommend that all in-
fants with rib fractures should be carefully
evaluated with parental accounts, prenatal
and postnatal medical history, and risk fac-
tors and investigated regarding bone fragil-
ity and biochemical markers and that
skeletal x-ray should be complemented
with dual-energy x-ray absorbitometry or,
preferably, quantitative ultrasound, which
does not expose the infants to radiation.
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