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Outcomes in patients  
with fractured ribs: middle 

aged at same risk of 
complications as the elderly
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ABSTRACT
AIMS: Rib fractures occur in up to 10% of hospitalised trauma patients and are the most common type of 
clinically significant blunt injury to the thorax. There is strong evidence that elderly patients have worse 
outcomes compared with younger patients. Evolving evidence suggests adverse outcomes start at a 
younger age. The aim of this study was to explore the effect of age on outcomes in patients with rib fractures 
in Northland, New Zealand.

METHOD: A two-year retrospective study of patients admitted to any Northland District Health Board 
hospital with one or more radiologically proven rib fracture was performed. Patients with an abbreviated 
injury scale score >2 in the head or abdomen were excluded. The study population was stratified by age into 
three groups: >65, 45 to 65 and <45 years old.

RESULTS: 170 patients met study inclusion criteria. Patients <45 had a significantly shorter length of stay 
(LOS) and lower rates of pneumonia compared to patients 45 and older, despite a higher Injury Severity 
Score and pulmonary contusion rate. There was no difference seen between groups in rates of intubation, 
ICU admission, mortality, empyema or acute respiratory distress syndrome.

CONCLUSION: This study found higher rates of pneumonia and an increased LOS in patients 45 and older 
despite their lower overall injury severity when compared to patients under 45. Patients aged 45–64 had 
outcomes similar to patients >65. Future clinical pathways and guidelines for patients with rib fractures 
should consider incorporating a younger age than 65 in risk stratification algorithms. 

Trauma is an important cause of 
mortality in New Zealand. It is the 
leading cause of death between the 

ages of 1 and 34 and the fifth largest cause of 
health loss across all age groups.1,2 Thoracic 
trauma is second only to head and spinal 
cord injuries as the cause of death in trauma 
patients.3,4 In New Zealand over 40% of 
patients presenting with major trauma have 
thoracic injuries with most of these patients 
having rib fractures.5 

Rib fractures occur commonly in hospi-
talised trauma patients and are the most 
common type of clinically significant 
blunt injury to the thorax.6,7 The pain from 
rib fractures and associated underlying 
pulmonary pathology may lead to impaired 
gas exchange and increase the risk of 
pneumonia and respiratory failure.8 Rib 

fractures are associated with a significant 
mortality rate ranging from 3% to 13% and 
up to 20% in elderly patients.8,9 Although 
rib fractures are a marker of injury severity 
and rarely the proximate cause of death, 
there are a group of patients with isolated 
thoracic injury that are also at risk of 
morbidity and mortality directly related 
to rib fractures. This is especially true in 
the elderly, who poorly tolerate the subse-
quent respiratory failure and pneumonia.10 
Mortality in young patients with rib frac-
tures is generally attributed to associated 
injuries.

There is strong evidence that elderly 
patients, usually defined as 65 and older, 
have worse outcomes and a higher 
mortality rate compared with younger 
patients with isolated thoracic trauma. 



39

ARtIcLe

NZMJ 13 August 2021, Vol 134 No 1540
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

There is, however, evolving evidence to 
suggest the inflection point for adverse 
outcomes starts at a younger age.11–22 
Despite this, current clinical guidelines for 
management of patients with rib fractures 
mainly include age 65 and older as a trigger 
for increased level of care in patients with 
rib fractures.23,24

The care of trauma patients in New 
Zealand poses certain unique challenges. 
New Zealand is geographically diverse 
and patients often travel large distances to 
access care. There are high rates of co-mor-
bidity, including obesity and diabetes, and 
significant inequities in care and outcomes 
for Māori, Pacific Islanders and low-income 
populations.25–27 A large proportion of 
trauma care for patients in New Zealand 
occurs outside of major trauma centres: this 
is a key difference to much of the published 
literature on rib fractures, which is predom-
inantly based on studies from large trauma 
centres.28 There are no previous studies in 
New Zealand that have addressed age and 
its association with outcomes in patients 
with rib fractures. 

The aim of this study was to explore the 
effect of age on outcomes in patients with 
rib fractures in Northland, New Zealand. 

Methods
A retrospective study was performed 

of patients admitted to all hospitals in 
Northland District Health Board (NDHB) 
between 1 January 2018 and 31 December 
2019. NDHB includes Whangārei Hospital, 
Dargaville Hospital, Kaitaia Hospital, Bay 
of Island Hospital and Rawene Hospital. 
Data were collected from the NDHB’s data 
warehouse, which was searched to identify 
patients admitted with rib fractures. 
Inclusion criteria were patients aged 16 
and older with one or more radiologically 
proven rib fractures sustained secondary 
to blunt trauma. Exclusion criteria were 
delayed presentation >48 hours after injury, 
penetrating trauma, intubation for reason 
other than thoracic trauma, injury as a 
result of cardiopulmonary resuscitation or 
an Abbreviated Injury Scale score >2 in the 
head or abdomen to remove the impact of 
polytrauma on management and outcomes 
of rib fractures.29 Radiological confirmation 
of a rib fracture was based on a consultant 
radiologist’s report of either a computer 

tomography scan or a chest x-ray. NDHB’s 
electronic medical records were accessed 
to review injury characteristics, hospital 
management and outcomes. Number of 
rib fractures and associated injuries were 
collected from consultant radiology reports 
and electronic records. Injury Severity 
Score (ISS) and Trauma and Injury Severity 
Score (TRISS) were retrospectively calcu-
lated where possible from radiology reports 
and clinical notes.30,31 Hospital discharge 
summaries and representation notes were 
reviewed to determine rates of complica-
tions. Patients were followed for six months 
after their index admission. 

The primary outcomes of interest were 
rates of complications associated with 
rib fractures and length of stay (LOS). 
The secondary outcomes of interest 
were mortality, intensive care unit (ICU) 
admission rates and rates of intubation. 

Data were entered into IBM SPSS for 
analysis. Median and interquartile range 
(IQR) were calculated for number of rib frac-
tures, LOS, TRISS and ISS. Non-parametric 
data were tested with a Mann-Whitney 
U test. Nominal data was tested using a 
Chi-square or Fischer’s exact test.

This study was deemed out of scope by 
the New Zealand Health and Disability 
Ethics Committee. Locality approval was 
gained from NDHB and the project guidance 
was given by a representative from the 
Northland Māori Health Directorate. 

Results
Demographics 

One hundred and seventy patients who 
met study criteria were identified. Fifty-two 
(31%) were female and 118 (69%) were male. 
One hundred and four (61%) were New 
Zealand European, 49 (29%) were Māori 
and 17 (10%) were other ethnicities. Median 
age was 60 (IQR 21). The study population 
was stratified by age into three groups: 59 
patients (35%) were >65 years old, 77 (45%) 
were aged 45 to 65 and 34 (20%) were aged 
<45. Demographic difference between 
groups is outlined in Table 1. The difference 
found between ethnicities was expected 
and aligned with ethnicity-specific age 
structures.32 The incidence was calculated 
at 75/100,000 people per year based on the 
2018 Northland census data.32 
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Injury characteristics 
The injury characteristics are outlined 

in Table 2. The mechanism of injury was 
significantly different between groups. 
Road traffic crash (RTC) was the most 
common mechanism in patients <45 and 
45–65, and a fall from height <2m was the 
most common mechanism in patients >65. 
Patients aged <45 sustained more severe 
injuries, evidenced by significantly more 
severe ISS and TRISS and higher rates of 
pulmonary contusions, pneumothoraces 
and clavicular fractures. There was a 
significant difference in number of flail 
segments between groups, with the highest 
rate in patients aged 45–65, and a signif-
icant difference in the number of patients 
with bilateral rib fractures, with the highest 
rates in patients aged >65. 

Hospital management 
Hospital management is outlined in 

Table 3. A significant difference in the 
admitting services was found between 
groups, with 20% of patients aged >65 
admitted to general medicine. Regional 
block use, paracetamol use and placement 
of a chest drain and rib plating was similar 
across groups. There was a significantly 
higher rate of patient-controlled analgesia 
(PCA) and ketamine use in patients aged 
45–65 and significantly less use of non-ste-
roidal anti-inflammatory drugs (NSAIDs) in 
patients >65.

Primary and secondary outcomes 
The primary and secondary outcomes 

are outlined in Table 4. Patients aged <45 
had a significantly shorter LOS and signifi-
cantly lower rates of pneumonia compared 
to patients aged 45 and older. There was 
no difference seen between groups in rates 

of intubation, ICU admission, mortality, 
empyema or acute respiratory distress 
syndrome (ARDS). 

Discussion
This study shows increased rates of pneu-

monia and a longer LOS in patients aged 
45 and older, despite their lower overall 
injury severity when compared to patients 
under 45. Patients aged 45–64 showed a LOS 
and rate of pneumonia similar to patients 
aged 65 and older, adding evidence to the 
growing literature that suggests increased 
complications after age 45. 

Management guidelines for patients with 
rib fractures often include age 65 and older 
as a trigger for increased level of care.23,24 
Although the literature points to age as a 
continuous variable with respect to risk, it is 
still often necessary to choose an age cut-off 
for the purpose of patient decision-making 
and clinical guidelines. This study adds 
to the literature suggesting a younger age 
should be considered in these clinical 
guidelines, given patients over age 45 have 
outcomes more closely aligned with patients 
over age 65, rather than those aged <45. This 
is highlighted in this study by pneumonia 
rates of 23% and 19% in patients aged 45–65 
and >65 respectively, compared with 3% in 
patients aged <45.

Multiple studies from trauma centres 
have examined the relationship between 
age and outcomes in patients with rib 
fractures. Different age cut-offs have been 
used, including ages 45, 50, 60, 65 and 70.11–22 
There is strong evidence that patients aged 
65 and older have higher mortality rates 
and worse outcomes, with growing evidence 
to suggest adverse outcomes starts at a 

Table 1: Demographics by age group. 

<45 45–65 >65 Overall P-value

Ethnicity 0.007

NZ European 14(41%) 45(58%) 45(76%) 104(61%)

Māori 17(50%) 23(30%) 9(15%) 49(29%)

Other 3(9%) 9(12%) 5(8%) 17(10%)

Sex 0.966

Male 23(68%) 54(70%) 41(69%) 118(69%)

Female 11(32%) 23(30%) 18(31%) 52(31%)
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Table 2: Injury characteristics by age group.

<45 45–65 >65 Overall P-value

Mechanism <0.001

Fall from height <2m 0(0%) 13(17%) 28(47%) 41(24%)

Fall from height >2m 1(3%) 7(9%) 4(7%) 12(7%)

RTC 31(91%) 41(53%) 24(41%) 96(56%)

Other 2(6%) 16(21%) 3(5%) 21(12%)

Median number of rib  
fractures (IQR)

4 (4) 5 (6) 4 (4) 4 (5) 0.524

Flail segment 2(6%) 17(22%) 6(10%) 25(15%) 0.04

Bilateral rib fractures 4(12%) 6(8%) 15(25%) 25(15%) 0.014

Pulmonary contusion <0.001

Unilateral 15(44%) 24(31%) 7(12%) 46(27%)

Bilateral 7(21%) 7(9%) 4(7%) 18(11%)

Haemothorax 0.781

Unilateral 6(18%) 15(19%) 8(14%) 29(17%)

Bilateral 0(0%) 1(1%) 0(0%) 1(1%)

Pneumothorax 0.037

Unilateral 15(44%) 31(40%) 12(20%) 58(34%)

Bilateral 0(0%) 1(1%) 1(2%) 2(1%)

Scapula fracture 5(15%) 11(14%) 3(5%) 19(11%) 0.177

Clavicular fracture 8(24%) 15(19%) 2(3%) 25(15%) 0.004

First rib fracture 5(15%) 8(10%) 5(8%) 18(11%) 0.641

Sternomanubrial fracture 3(9%) 9(12%) 11(19%) 23(14%) 0.414

Median ISS (IQR) 13 (8) 10 (5) 9 (4) 10 (5) 0.047

Median TRISS (IQR) 0.991 
(0.01)

0.968 
(0.08)

0.968 
(0.05)

0.968 
(0.03)

<0.001
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Table 3: Hospital management by age group.

<45 45–65 >65 Overall P-value

Admitting team <0.001

General medicine 0(0%) 1(1%) 12(20%) 13(8%)

General surgery 28(82%) 69(90%) 40(68%) 137(81%)

Orthopaedics 6(18%) 7(9%) 6(10%) 19(11%)

Urology 0(0%) 0(0%) 1(2%) 1(1%)

Regional blocks 3(9%) 14(18%) 10(17%) 27(16%) 0.444

PCA 19(56%) 60(78%) 32(54%) 111(65%) 0.007

NCA 0(0%) 1(1%) 0(0%) 1(1%) 0.288

Ketamine 6(18%) 24(31%) 6(10%) 36(21%) 0.01

Paracetamol 30(88%) 69(90%) 51(86%) 150(88%) 0.462

NSAIDs 23(68%) 53(69%) 20(34%) 96(56%) <0.001

Chest drain 7(21%) 18(23%) 6(10%) 31(18%) 0.073

Rib plating 0(0%) 3(4%) 0(0%) 3(2%) 0.098

Table 4: Outcomes by age group. 

<45 45–65 >65 Overall P-value

Median LOS (IQR) 3 (4) 4 (4) 4 (9) 4 (6) 0.045

60-day Mortality 0(0%) 2(3%) 2(3%) 4(2%) 0.573

ICU admission 2(6%) 10(13%) 4(7%) 16(9%) 0.345

Intubation 0(0%) 3(4%) 1(2%) 4(2%) 0.542

Pneumonia 1(3%) 18(23%) 11(19%) 30(18%) 0.033

Empyema 0(0%) 1(1%) 0(0%) 4(2%) 1

ARDS 0(0%) 1(1%) 0(0%) 1(1%) 1
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younger age.11–22 Two large retrospective 
studies have concordant results: both 
showed stepwise increases in morbidity 
and mortality in patients aged 45 and older 
compared to patients aged <45.20,33 Two 
small single institution studies, similar 
to this study, have investigated adverse 
outcomes starting at a younger age with an 
age cut-off of 45. The findings are in line 
with this study, which has shown increased 
morbidity, in the form of respiratory compli-
cations, in patients aged 45 and older.19,21 

The mortality rate of 2% found in this 
study is similar to that of other studies also 
focused on isolated thoracic trauma.19,21 Rib 
fracture mortality is consistently quoted 
in the literature as ranging from 3–20%. 
However, this high mortality rate is largely 
due to associated injuries, with rib fractures 
being a marker of injury severity rather 
than the proximate cause of death.10 The low 
mortality rate in this study is therefore likely 
due to the exclusion of patients with major 
head or abdominal injuries. The high rates 
of pneumonia in this study are also in line 
with literature reporting rates ranging from 
6–31% in patients with rib fractures.11,20

This study is limited by its sample size 
and retrospective methodology. The rela-
tively small sample size potentially obscures 
clinically relevant, significant differences 

in parameters that are known to have low 
rates between groups, including a difference 
in mortality found in studies with greater 
power.20,33 However, the sample is contem-
porary and all patients were individually 
reviewed with a reasonable follow-up 
time allowed. The results of this study are 
in line with recent publications and add 
further evidence to the growing body of 
work that suggests a younger inflection 
point for adverse outcomes. It is likely that 
these findings are generalisable to a large 
number of provincial centres throughout 
New Zealand. Larger prospective studies are 
needed to confirm these findings, but consid-
eration should be given to using local data to 
drive changes in guidelines if needed.

Conclusion
This study found higher rates of pneu-

monia and an increased LOS in patients 
aged 45 and older despite their lower overall 
injury severity when compared to patients 
under the age of 45. Patient aged 45–64 had 
outcomes similar to patients aged >65, in 
keeping with literature that suggests adverse 
outcomes increase in patients aged 45 and 
older. Future clinical pathways and guide-
lines for patients with rib fractures should 
consider incorporating a younger age than 
65 in risk stratification algorithms.
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