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Cough is the one of the most common symptoms for
which patients seek medical attention.1 Cough is usu-

ally self-limited and uncomplicated but can be associated
with complications, particularly when chronic. One recog-
nized complication is rib fracture. However, published de-
scriptions of cough-induced rib fractures have been rela-
tively sparse and limited primarily to case reports.2-10 The
purpose of this study was to better characterize the demo-
graphic characteristics, clinical presentation, and radiologi-
cal features of cough-induced rib fractures by analyzing a
larger cohort of patients with this disorder and to assess
potential risk factors for this complication.

OBJECTIVES: To define the demographic, clinical, and radiological
features of patients with cough-induced rib fractures and to as-
sess potential risk factors.

PATIENTS AND METHODS: For this retrospective, single-center
study, we identified all cases of cough-induced rib fractures di-
agnosed at the Mayo Clinic in Rochester, Minn, over a 9-year
period between January 1, 1996, and January 31, 2005. Bone
densitometry data from patients’ medical records were analyzed,
and T scores were used to classify patients into bone density
categories.

RESULTS: The mean ± SD age of the 54 study patients at presen-
tation was 55±17 years, and 42 patients (78%) were female.
Patients presented with chest wall pain after onset of cough. Rib
fracture was associated with chronic cough (≥3 weeks’ duration)
in 85% of patients. Rib fractures were documented by chest
radiography, rib radiography, computed tomography, or bone scan.
Chest radiography had been performed in 52 patients and revealed
rib fracture in 30 (58%). There were 112 fractured ribs in 54
patients. One half of patients had more than 1 fractured rib. Right-
sided rib fractures alone were present in 17 patients (26 fractured
ribs), left-sided in 23 patients (35 fractured ribs), and bilateral in
14 patients (51 fractured ribs). The most commonly fractured rib
on both sides was rib 6. The fractures were most common at the
lateral aspect of the rib cage. Bone densitometry was done in 26
patients and revealed osteopenia or osteoporosis in 17 (65%).

CONCLUSIONS: Cough-induced rib fractures occur primarily in
women with chronic cough. Middle ribs along the lateral aspect of
the rib cage are affected most commonly. Although reduced bone
density is likely a risk factor, cough-induced rib fractures can
occur in the presence of normal bone density.
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PATIENTS AND METHODS

This study was approved by the Mayo Foundation Institu-
tional Review Board. A computer-assisted search was con-
ducted to identify all cases of cough-induced rib fractures
seen at the Mayo Clinic in Rochester, Minn, between Janu-
ary 1, 1996, and January 31, 2005. Electronic medical
records were searched for phrases related to “cough frac-
ture,” “rib fracture,” and “stress fracture.” Patients who
fulfilled our diagnostic criteria for cough-induced rib frac-
ture included those with (1) acute (<3 weeks) or chronic (≥3
weeks) cough, (2) chest pain occurring after onset of cough-
ing, (3) radiologically documented rib fracture, and (4) an
absence of trauma, metastatic disease, or other explanation
for rib fracture. Clinical data were abstracted from the
medical records. Results from radiological studies were
reviewed with a radiologist (T.E.H.) to assess the number
and location of rib fractures. Bone densitometry data were
used if performed within 3 years of rib fracture and were
expressed by standardized T score. The T score of the
lumbar spine and femoral neck was assessed, and the low-
est T score for each patient was used to classify patients
into categories for bone density: normal (–1 or greater), os-
teopenic (less than –1 to greater than –2.5), and osteo-
porotic (–2.5 or less).

RESULTS

Demographic data and presenting clinical features of the 54
study patients are summarized in Table 1. More than three
fourths of patients were women. Patient ages ranged from
19 to 91 years; the mean age at diagnosis was 55 years and
was similar for both sexes. Eight patients (15%) had acute
cough, and 46 (85%) had chronic cough. Chest discomfort
was characterized usually by clinicians as chest wall pain,
and onset was sudden in 19 patients (35%), often following
a coughing paroxysm. Onset of pain was more insidious in
the remaining 35 patients and was regarded commonly as a
nonspecific muscle strain in the initial stages of clinical
evaluation.

Some causes of cough are outlined in Table 1. In our
study, the cause of acute cough in all 8 patients was a
respiratory tract infection. The most common causes of
chronic cough were persistent postinfectious cough, post-
nasal drip, chronic bronchitis, and gastroesophageal reflux.
In patients with chronic cough, nearly one half had more
than 1 cause for cough.
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TABLE 1. Demographic and Clinical Characteristics of
54 Patients With Cough-Induced Rib Fractures

Characteristics No. (%)

Male 12 (22)
Mean ± SD age (y) 55±17
Smoking history

Previous 5 (9)
Current 11 (20)
Never 38 (70)

Chest pain
Sudden onset 19 (35)
Insidious onset 35 (65)

Cough*
Chronic 46 (85)

Postinfection 19 (35)
Postnasal drip 18 (33)
Chronic bronchitis 13 (24)
Gastroesophageal reflux 12 (22)
Asthma 10 (19)
Unknown cause 5 (9)
More than 1 cause 20 (37)

Acute 8 (15)
Acute respiratory tract infection 8 (15)

*Acute = <3 weeks’ duration; chronic = ≥3 weeks’ duration.

FIGURE 1. Distribution of patients according to the number of
fractured ribs.

FIGURE 2. Distribution of rib fractures according to location on the
rib cage.

In the 54 patients, there were 112 fractured ribs. Frac-
tures of more than 1 rib were identified in 27 patients (50%)
(Figure 1). Rib fractures were located on the right side in 17
patients (26 fractured ribs), on the left side in 23 patients (35
fractured ribs), and were bilateral in 14 patients (51 fractured
ribs). Rib 6 was the most commonly fractured rib (23% of
fractured ribs) on both sides (Figure 2). Rib fractures were
most common along the lateral (50%) aspect of the rib cage
followed by anterior (26%) and posterior (24%) locations;
this distribution was similar for both right and left sides.

Chest radiography had a relatively low sensitivity (58%)
for diagnosing cough-induced rib fractures (Table 2). Rib
radiography (Figure 3), computed tomography (CT) of the

chest, and radionuclide bone scan (Figure 4) were used less
often but were associated with a higher sensitivity in diag-
nosing rib fractures. Of 22 patients with normal findings on
chest radiography, 15 underwent detailed rib radiography,
which revealed rib fracture in 13 patients. In the remaining
9 patients, the diagnosis was established by radionuclide
bone scan or CT.

The occurrence of cough-induced rib fractures often
prompted screening for osteoporosis. Risk factors for os-
teoporosis included a smoking history in 16 patients and
long-term corticosteroid therapy in 8 patients. Twenty-two
women were older than 50 years and were likely postmeno-
pausal. None of these risk factors were present in 16 pa-
tients (30%). Bone densitometry had been performed in 26
patients (48%), and the mean ± SD T score was –1.6±1.2.
Bone density results were in the normal range in 9 patients,
in the osteopenic range in 12 patients, and in the os-
teoporotic range in 5 patients. There was no correlation
between the number or location of fractures and bone den-
sity measurement.

Treatment of rib fractures was primarily supportive,
with use of analgesics and cough suppressants (including
nebulized lidocaine therapy in 8 patients). Other thoracic
complications seen in this cohort included hemothorax (2
patients), pneumomediastinum (1 patient), subcutaneous
emphysema (1 patient), chest wall hematoma (3 patients),
and intercostal pulmonary herniation (1 patient). There
were no cases of pneumothorax.

DISCUSSION

In this report, we describe demographic, clinical, and ra-
diological features of 54 patients with cough-induced rib
fractures. To our knowledge, this study represents the larg-
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TABLE 2. Diagnostic Yield of Radiological Studies

No. (%) of
studies revealing

Radiological study Total No. rib fractures

Chest radiography 52 30 (58)
Rib radiography 26 24 (92)
Computed tomography 20 20 (100)
Technetium 99 bone scan 15 15 (100)

FIGURE 3. Rib radiographic film shows multiple cough-induced rib
fractures. This lateral view of a 45-year-old woman reveals healing
fractures of ribs 4 through 6 on the left side (arrows).

FIGURE 4. Radionuclide (technetium 99) bone scan reveals multiple cough-induced rib
fractures. Anterior (left) and lateral (right) views are of the same patient as in Figure 3 and
reveal abnormal focal uptake in multiple ribs. Bone densitometry showed normal bone
density. Results from additional testing, including a skeletal survey and protein studies,
revealed no evidence of underlying bone disease or malignancy.

est case series of cough-induced rib fractures reported to
date. Interestingly, chronic cough was associated more
commonly with rib fractures compared with acute cough
and may be a clue to the pathogenesis of this complication.
Cough-induced rib fractures have several similarities to rib
fractures that occur in endurance athletes. In particular, rib
fractures induced by rigorous athletic training in elite row-
ers bear striking resemblance to cough-induced fractures.11

Cough-induced fractures in our patients occurred most
commonly in ribs 5 through 9 and along the lateral aspect
of the rib cage, similar to the anatomical distribution of rib
fractures described in rowers.11 The tendency for these
fractures to occur along the lateral aspect of the rib cage is
likely because the middle third of the rib is subject to the
greatest bending force during coughing and while rowing.11

The serratus anterior and external oblique muscles have
been implicated as the principal muscles related to frac-

tures induced by both coughing and rowing.11 Rib fractures
in rowers occur most commonly during winter preparation
season when the emphasis in training is on long-distance
rowing. It is probable that repetitive mechanical stress on
the ribs with adaptive bone remodeling and muscle fatigue
plays a role in the development of the stress fractures
associated with rowing and coughing.12
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The cough-induced fractures in our study occurred pri-
marily in women. A similar trend is seen in the case reports
of cough-induced fractures published to date.1-9 This find-
ing is likely related to differences between the sexes in
bone density. Most of our patients who underwent bone
densitometry were in the osteopenic or osteoporotic range.
However, cough-induced rib fractures can occur in persons
with normal bone density. Jamard et al4 reported an 18-
year-old woman with normal results on bone densitometry
who fractured 7 ribs with persistent coughing for 2 months.
Our results clearly confirm that cough-induced rib frac-
tures can occur in patients with normal bone density.

Several imaging modalities can be used to evaluate for
the presence of rib fractures. As previously reported, stan-
dard radiography may not reveal up to 60% of rib frac-
tures.12 This agrees well with our study results. Displaced
rib fractures and fractures with callus formation are rela-
tively easy to detect on plain radiographs. In contrast,
fractures of ribs that are nondisplaced or affect only 1
aspect of the bony cortex (analogous to the greenstick
fractures in children) are more difficult to detect with radi-
ography.2 Radionuclide bone scan and CT are more sensi-
tive tools for detection of stress rib fractures.12,13 In several
of our patients, extensive evaluation including cardiac test-
ing occurred because rib fractures were not detected on
radiography.

CONCLUSIONS

Cough-induced rib fractures occur primarily in women.
Rib 6 is most commonly involved, and the lateral aspect of
the rib cage is the most typical location for these fractures.

Rib fracture is more commonly associated with chronic
than acute cough and is likely related to repetitive mechani-
cal stress to the ribs caused by coughing. Chest radiography
has a relatively low sensitivity for the detection of cough-
induced rib fractures. Although reduced bone density is a
risk factor and is commonly found in these patients, cough-
induced rib fractures can occur in persons with normal
bone density.
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