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Hip fractures, which remain an immense public health concern, have been subject to study and 
prevention efforts for many years, but with limited success in averting either incident, second or 
subsequent hip fractures. This review examines second hip fracture incidence rates and determinants 
of this injury both before the onset of the COVID-19 pandemic and after COVID-19 emerged 
in 2019. It specifically explores if more preventive efforts are currently warranted in this regard, 
and in what respect, if indeed, more frail older adults are living longer, but may be in excessively 
poor health due to COVID-19 health impacts, plus ensuing legal restrictions and closures. Based 
on what is published, it is concluded 1) second hip fracture incidence rates remain considerable, 
especially among those who are frail with osteoporotic bone disease, poor vision, heart/or cognitive 
conditions, plus those who have muscle deficits of the lower limb, live alone and have a falls history; 
2) studies to identify the impact of COVID-19 on hip fracture re-injury incidence and mechanisms, 
plus recovery trends, and any desired novel mitigation approaches that appear promising in this 
regard, along with more routine efforts to minimize bone attrition are strongly recommended to 
avert a possible excess wave of recurrent hip fractures that could overwhelm the individual as well 
as declining human and healthcare resources.

Abstract
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At the same time, clearly compounding the need to continue to examine hip fracture trends, are increasing 
numbers of older adults at risk for either a hip fracture recurrence or a new fracture, which may be in 
the same location with a tendency to greater displacement or instability [21]. Further, Dolk in 1989 [22] 
predicted the frequency of sustaining two hip fractures over the course of an individual’s lifetime could reach 
20 percent. In addition, because new hip fractures may occur on the same side as well on the opposite side 
to an initial fracture, it may be possible to sustain three hip fractures over time. According to Shroder et al. 
[23] the risk of incurring a third hip fracture per 1000 men was 8.6 and was 9.8 per 1000 for women, per 
year, and has been shown to be a growing problem [24]. 

Additional research reveals, ipsilateral second hip fractures may include those that involve the trochanteric 
region that may not have been operated on, or in the case of internally fixated hips, may be attributable 
to the suboptimal placing of the screw(s). Rarely, they may also occur after removal of internal fixation. 
In their study, Shroder et al. [3] found 8 percent of second hip fractures occurred on the same side as the 
orginal fracture, while 92 percent occurred on the opposite side. Other data showed that 62 percent of 
those cases presenting with a femoral neck fracture and 72 percent of those with a trochanteric fracture, the 
two predominant hip fracture sites, had a preceding contralateral fracture of the same type. The mean time 

In recent years, and despite some evidence of declining hip fracture rates in some spheres, hip fractures 
continue to pose one of the most serious health care problems facing policy makers, health care organizations, 
and older adults desiring to live independently in the community, rather than in the nursing home. Indeed, 
although some evidence of a decline in hip fracture prevalence has recently been reported [e.g., 1-4], the 
injury remains an ever present and potentially unwarranted albeit cause of severe disability, excess morbidity, 
reduced life quality and premature mortality among many older adults [4-8], especially men [3], and those 
of higher ages [9]. Moreover, according to some, it is just as likely that the annual incidence of hip fractures 
could increase, rather than decrease, over the next several decades [10], even though certain pharmacologic 
drugs may limit hip fracture risk, due to an increase in the numbers of adults living to higher ages [9], a 
group that is poorly studied, and where frailty and bone fragility prevalence rates continue to rise [11,12]. In 
addition, data do not commonly account for the fact that a ‘first’ hip fracture incident may be overlooked if 
the older adult does not have access to a hospital environment where data are collected and housed, or where 
only surgical cases are reported, rather than non surgically treated cases. In addition, falls that lead to death 
as a result of a hip fracture may be overlooked, and since, December 2019, possible COVID-19 infection 
risks and restricted access to health services may have underestimated actual hip fracture incidents occurring 
in the community, where some adults may well have fallen and been unable to go for help, or too fearful to be 
admitted to a hospital, even in areas where hip fracture rates have reportedly remained stable over 10 years. 
As well, prior to COVID-19 rates of hip fracture over time did not appear to be falling in Germany [13], 
and recently appeared to be increasing among older women in Taiwan [14], Saudi Arabia [15], American 
elders [16] and among men [17], where loss of independence, mortality, and morbidity is substantively 
greater than for women [3,18]. Rates may also depend on multiple intrinsic as well as extrinsic factors 
including the region studied, the availability of services, and whether data are systematically collected, are 
accurate and up to date [19,20].

Introduction
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interval between the two fractures at the time of study was 3.3 years (range 5 days-14 years); although 20 
percent incurred a second fracture within one year following the initial fracture, regardless of gender or 
fracture type. In calculating the risk of incurring a second hip fracture, the investigators found this rose about 
nine times over the risk of the first hip fracture for men, and six times for women with a first hip fracture. 
This increased risk of a second hip fracture which was highly significant for both genders, was significantly 
higher for men than for women.

In attempting to identify a cohort with high risk of suffering a fracture of the contralateral hip, Yamanashi 
et al. [25] who followed 714 patients with a hip fracture prospectively observed a second fracture, which 
tended to occur within eight months of the initial fracture, and which was generally of the same type, found 
this pattern to prevail regardless of age and gender. The increased risk of a second hip fracture was however 
found to be strongly associated with the presence of a senile dementia and/or a Parkinson’s disease diagnosis.

Nymark et al. [26] who examined the average time period from a first to a second hip fracture and found 
this was highest within the first 12 months following a first hip fracture suggested preventive strategies at 
the time of first fracture were hence strongly indicated as did Lönnroos et al. [27] who found the incidence 
rate for these second fractures were indeed quite high at one year post surgery for an index hip fracture, and 
higher at the second year thereafter. There may yet be a substantial risk of a second hip fracture among older 
adults within 5 years due to the persistence of a state of poor functional status, along with an associated 
increase in mortality compared to that observed in the presence of a single fracture [28], and that occurs 
more readily than not unless concerted efforts are made to mitigate this risk [29].

In light of the severe individual and economic consequences of hip fractures in their own right, and an 
apparently unchanged prevalence to a large degree on recurrent or second hip fractures, we sought to 
specifically investigate whether more efforts than ever are needed to foster or restore functional recovery 
post-hip fracture surgery in the post pandemic period where hip fracture patients receiving surgery may well 
be in poorer health than in pre pandemic times.

In the following discourse, the focus was on examining trends over time on the topic of second hip fractures, 
and their known determinants. Specifically highlighted, are key reports reflecting the 1970-2020 time period, 
and those thereafter in an effort to capture any novel trends and any current intervention and prevention 
insights.

Since second hip fractures account for up to 15% of all hip fractures, Guy et al. [30] propose that efforts 
be made to determine if the proportion of second hip fracture has changed over time in terms of patient 
and fracture characteristics. The frail elderly, as well as hip fracture survivors and those with one or more 
common comorbid conditions are potentially an important older group to target to examine and intervene 
accordingly [31], as they may recover more slowly than healthy older adults or those with a first hip fracture, 
thus increasing the overall costs of this health condition, which are already immense. In addition, poorly or 
sub-optimally treated hip fractures that result in a second hip fracture may not only exacerbate the ensuing 
level of functional disability that arises, but may foster an even more debilitating state. Hospitalizations 
also expose elderly patients to COVID-19 even if timely surgery and rehabilitation strategies for restoring
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Method and Procedures

To fulfil the aims of this report, all pertinent full length published studies in the English language detailing 
the impact of COVID-19 on hip fractures in the PUBMED, GOOGLE SCHOLAR, plus PubMed 
Central data bases over the time periods January 1 1970-August 29 2022, employing the key words ‘Second 
hip fractures, and COVID-19. Divided into pre pandemic and post pandemic periods are some key findings 
described in narrative form regarding second hip fractures as published in peer reviewed research articles over 
this lengthy period that may have a bearing on the understanding of the trends in this regard, plus the most 
common risk factors in this respect. Finally, in addition to background information, some recommendations 
are offered in the context of the increasing importance of efforts to initiate multiple preventive directives 
against second hip fractures, based on the available evidence, and extent and nature of the prevailing data. 
The focus was on second hip fracture incidence rates, an underreported topic in general, and what changes 
or innovations could help reduce its immense burden in the future. Those listed but failing to discuss second 
hip fractures or second hip fractures in the elderly, as well as those discussing fractures in the context of 
specific diseases or periprosthetic fractures were excluded.

functional recovery post-hip fracture surgery are available, thus more preventive efforts to secure the health 
and safety of the older community dwelling adult at the present time may be strongly indicated.

Among the relevant studies published to date, while not all countries have reported on this topic, those 
that have including China, Denmark, Finland, Ireland, Japan, the Netherlands, Norway, Spain, Turkey, the 
United States, the United Kingdom, and Taiwan appear to present findings that are quite comparable as a 
whole as regards incidence rates and possible risk factors for second hip fractures, regardless of the highly 
heterogeneous reports, non-uniform analytic approaches, study periods, and follow-up durations [32]. 

Results

As per Atik et al. [32] who conducted a detailed review in 2014, this current topic of study that has prevailed 
since at least 1974, and while slowly emerging to currently number a total of 1747 listings on PUBMED as 
of July 6 2022, still remains problematic and under studied or stressed as clinically important when compared 
to other health topics impacting the geriatric population. Among these data, one publication that appeared 
in 1992 and that covered the 1982-1990 time period, identified 28/1644 cases of second hip fractures in a 
Chinese context. The authors also noted that the time interval between the first and the second hip fracture 
was shorter for males than for females (1.7 years vs. 2.7 years) and the interval was also shorter in those with 
a previous trochanteric fracture as compared to those with a previous cervical [femoral neck] fracture (1.5 
years vs. 2.6 years). It appeared that a hip fracture on one side actually reduced the risk of a subsequent hip 
fracture on the same side, as almost all second hip fractures were located on the side opposite to the original 
fracture (93 per cent). A possible reason given for this was the onset of a “protective mechanism” and possible 
increased bone strength at the fracture site due to callus formation. Interestingly, a significant symmetry 
(trochanteric-trochanteric or cervical-cervical) was found between the first and the second hip fractures

Findings Prior to 2020
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According to Lee et al. [38], hip fracture cases appear to have a 2-7 fold risk of a second hip fracture within 
6 years, plus a higher mortality rate at one year compared to those with single hip fractures, especially if they 
sustain a primary fracture of the hip between the ages of 55 and 64 years [39] or are women [40] who have 
not received pharmaceutical treatment for osteoporosis, an intervention recommended by Kok et al. [41] to 
help reduce the incidence of second hip fractures [42]. Vitamin D and calcium supplements were correlated 
with a reduction in the incidence of second hip fractures.

(69 per cent) that was possibly attributed to the presence of senile osteoporosis, and related ongoing systemic 
weakening of the skeletal system as observed among the older adult [33,34].

Another related prospective study conducted in Finland to examine the outcomes of a hip fracture group 
between 2002-2003 and 2006 of 50 persons aged >or= 60 years showed 34 second hip fractures to have 
occurred. The cumulative incidence rate of second hip fractures was 5.08% (95% CI: 3.30 to 7.78) at one 
year, and 8.11% (95% CI: 5.73 to 11.43) at two years after the first fracture. In the second part of this study, 
75 cases with two non-contemporaneous hip fractures were studied, and among possible mediating factors 
observed were the increased number of psychotropic drug use, with few cases exhibiting osteoporosis (23%). 
Twelve (16%) patients used bisphosphonates or calcitonin, 15 (20%) used calcium and 9 (12%) vitamin D 
supplements. It was concluded that there is a high incidence of second hip fractures following a first, and 
that adequate treatments for osteoporosis, as well as more attention should be directed toward appropriate 
usage of psychotropic drugs [27].

In addition-Yamanashi et al. [25] found that among 714 patients observed for 1,579.5 person-years (mean: 
2.4+/-1.4 years per patient), 45 second hip fractures were identified (bilateral group), giving an overall 
incidence of 0.029 per person-year. The annual incidence rate declined linearly from the occasion of the 
initial fracture. Furthermore, the second hip fracture, which tended to occur increasingly within 8 months 
after the initial hip fracture, was of the same type (trochanteric or cervical) in 79% of the trochanteric and 
71% of the cervical fracture cases. There was no significant difference in the incidence of second hip fracture 
by gender or age, rather, the increased risk of a second hip fracture was associated with senile dementia and 
Parkinson’s disease.

As affirmed by Chen et al. [5], almost 10 percent of hip fracture cases may develop subsequent hip fractures, 
as well as related increases in age specific mortality rates. Those at most risk were women, and those who 
were obese, or had a cardiovascular condition. In addition, prolonged medication usage, and poor vision 
were common. In support of these observations, a systematic review of 13 case control studies conducted 
by Liu et al. [35] concerning risk factors for a second contralateral hip fracture also concluded that among 
the risk factors in this respect were age, being female, having poor vision, a cardiac disease history, dizziness, 
and respiratory problems. Additional work by Egan [36] and Matani et al. [37] similarly identified older 
age, cognitive impairment, low bone mass. impaired mobility, plus vision, having a falls history and poor 
self-perceived health, dementia, and respiratory disease tended to heighten the risk for a second hip fracture.

The aforementioned data, while not all encompassing remain of concern, because as indicated by Olmsland 
et al. [43] who found total hip fracture rates declined in both genders between 1999-2008, the rates of 
second hip fractures did not change. Bynum et al. [44] concluded secondary fracture prevention strategies
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that take a population perspective are hence indicated. Guy et al. [30] concluded that since second hip 
fracture surgeries account for an increasing proportion of hip fracture surgeries, these may indeed require 
more health care resources to minimize poorer reported outcomes and excess mortality rates [38].

Since the onset of the COVID-19 pandemic emerging research continues to point to the disabling nature of 
the second hip fracture in all venues studied. In Ireland for example, recent evidence points to high rates of 
second fracture occurrences at the hip within 1-3 years following the index hip fracture. Moreover, although 
48% of patients studied were placed on bone protection medication regimens following their second hip 
fracture, it appears many had not been in receipt of this form of protection previously [46,47]. 

Another recent report by Helynen et al. [48] who examined retrieved clinical data on 1130 patients with 
fragile hip fractures, mean age: 79.3 years, who had undergone surgery in 2013-2016 showed of those 
who survived surgery 12.4% sustained a second hip fracture. The predisposing factors in this regard were 
identified as: being female, having a high bone fragility score, and a low physical capacity level. Vitamin 
D recommended for treating osteoporosis at safe levels were observed in only 24% of patients, and 42% 
of patients had ionized calcium levels below the reference range. The risk of death was higher after the 
second hip fracture, regardless of age. It was concluded that after a hip fracture, there is often a high risk 
for acquiring a second hip fracture, and one reason for this may be the lack of adequate post-surgical anti-
osteoporosis medication recommendations or these at any time prior to the index incident. 

Zidrou et al. [49] confirm a second hip fracture can indeed occur quite commonly among older adults who 
have already suffered an initial hip fracture. In examining a total of 2013 hip fracture cases between 2009 
and 2019, where the cohort had a mean age of 76.5 ± 5.4 years and had been admitted to a tertiary care 
hospital for a first hip fracture, the researchers found 321 of these cases (15.9%, mean age: 85.3 ± 4.9 SD) 
sustained a second contralateral hip fracture in the first two years after the initial hip fracture, whereas 136 
patients (6.8%) sustained a contralateral hip fracture within 12 months. In total 274 (13.6%) died in the 
first two years after the initial hip fracture; among these, 139 patients (43.3%) had a contralateral second 
hip fracture. The mean time from the first hip fracture to second hip fracture was 13.2 ± 7.6 months. The 
key determinants of the adverse outcomes were advanced age, being female, living alone, being demented, 
having a chest and/or urinary tract infection, chronic heart failure, and peripheral vascular disease.

Findings Published After 2020

In this regard, findings by Sheik et al. [45] indicate efforts to improve screening for hip fracture patients 
at risk for subsequent fractures are likely to help provide for more focused medical rehabilitation than is 
currently being offered and enacted. The most prominent risk factors to identify would be dementia, chest 
or urine infections and the presence of multiple chronic illnesses. To minimize risk, a falls risk assessment 
on leaving the hospital after an initial fracture was recommended as well.

Solou et al [50] found the cumulative incidence of a second hip fracture, estimated to reach 8.4% was 
also related to a mortality rate of 37.03%, when assessed approximately 14 months after the second hip 
fracture operation. These researchers also found a significant relationship between the mortality time and the
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interval between the first and second fracture. In accord with these findings, Fujita et al. [51] noted an 
incidence rate for a second hip fracture within approximately two years after the initial injury and surgical 
repair was at least 8% when considering the time span of their research on 119 cases. Most at risk in their 
2007-2017 retrospective analysis were those with cardiovascular conditions and signs of dementia. As such, 
there can be little argument that the prevention of a second hip fracture is potentially an essential one for 
the orthopedic surgeon, and in light of the observation that the average interval from initial fracture to a 
second hip fracture in their study was 22.8 months. At the same time, this group noted that more patients 
with second hip fractures exhibited a decreased postoperative walking ability than controls. Unsurprisingly, 
older adults who incur a second hip fracture are found to have an increased mortality rate when compared to 
those with a single fracture [34,52]. As well, they are more than likely to have exhibited a history of fragility 
fractures, the need for assistance when walking outdoors and a history of falls, implying some, if not all 
secondary hip fractures may have been prevented by intervening accordingly. However, as stated by Wang 
et al. [53], while patients with a first hip fracture are at high risk of fracturing their other hip, preventive 
therapy is often not forthcoming, and the additional impact of efforts to shorten hospital stays post surgery 
in this regard remains unknown [4]. While these possible secondary hip fracture determinants may not 
be clearly understood in the context of factors that can for raise or mitigate against the risk for sustaining 
a second or recurrent hip fracture, past research points to a key role for declines in bone mineral density, 
muscle size and density and a possible lack of strategies other than anti osteoporosis interventions to meet 
these health challenges [54]. 

As such, and among possible solutions, Nymark et al. [26] suggest preventive strategies at the time of the 
first hip fracture that aim at both averting any untoward immediate effects, as well as fostering those with 
impacts that may be desirable appear warranted for periods of 12 months in the case of men and 19 months 
in the case of women. Post operative rehabilitation and efforts to heighten activities of daily living [6] are 
especially indicated among other approaches outlined in Table 1.

In sum, despite almost 55 years of research, including multiple efforts to identify risk factors for second hip 
fracture injuries, these remain sufficiently common and continue to cause a sizeable percentage of older hip 
fracture patients’ severe excess disability if they survive surgery [6,55]. Indeed, this finding is not spurious, 
but remarkably consistent across multiple venues housing the most advanced orthopedic facilities in multiple 
regions of the globe renowned for their advanced health care and surgical practices. What is apparent is that 
among the reasons examined to explain this possible second hip fracture risk, is not the surgical processes 
per se, but the possible failure to provide comprehensive multi dimensional preventive care approaches post-
hip fracture surgery, along with the patients’ functional status, and ability to understand their important role 
in the recovery process [6,55,56].
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In essence and in recognition of the growing public health problem of osteoporosis and fragility fractures 
that prevail among the older population, including hip fractures where protection efforts may have been 
hampered by lockdowns and other infection prevention transmission strategies used to contain the 
COVID-19 pandemicc [61], as outlined some time ago by Wilson and Wallace [62], it appears persistent 
efforts are required to minimize the overall burden of hip fractures among older members of society, and 
especially the oftentimes devastating impact of recurrent or subsequent hip fractures among this population 
[63-65]. To this end, early post operative care and assessment, plus continued vigilance in designing primary 
and secondary prevention approaches that can be conducted readily in the home environment is needed now 
more than ever.

In addition, adequate dietary or supplemental vitamin D and calcium intake should be assured, individuals 
being treated for osteoporosis should be reevaluated for fracture risk routinely, and monitored periodically 
for any adverse treatment effects. Patients themselves should be strongly encouraged to avoid tobacco, to 
consume alcohol in moderation at most, and to engage in regular exercise and fall prevention strategies. 
Finally, referral to endocrinologists or other osteoporosis specialists may be warranted for individuals who 
experience repeated fracture or bone loss and those with complicating comorbidities (eg, hyperparathyroidism, 
chronic kidney disease).

Adapted from: [6, 12, 27, 53, 57-60]

Table 1: Possible approaches that might be harnessed to foster the secondary prevention of subsequent hip fractures 
among older adults living in the context of a community setting

Determinants of Concern Preventive Recommendations
Bone attrition/fragility Optimize bone health, prevent trauma

Medication usage Careful medication usage
Overall weakness/mobility Muscle strengthening/weight bearing exercises

Lifestyle Avoid alcohol, unsafe outdoor/indoor activities
Nutritional intake Assess, provide access to desirable nutritional foods
Balance capacity Foster balance/ambulation training

Vision status Eyewear reviews/referrals/lighting attributes
Health status Foster stress control, mobilize social support

Cognitive status Foster self-efficacy, agency
Falls history Vigilance, education, control comorbid illnesses

Fear, depression Counseling
Sleep health Avoid sleep/hypnotic medications, naps

Understanding Health education
Weight status Avoid excess/suboptimal weight
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Although the topic of hip fracture injuries among the older adult population has been studied for several 
decades in an effort to prevent these oftentimes devastating injuries, a fair percentage of current reports 
indicate this condition remains a highly prevalent, as well as a severely debilitating one, if indeed the older 
adult survives surgery. Especially problematic are multiple negative post operative health outcomes including 
the risk of second hip fractures. To examine this issue in more detail, and what may yet be needed and why, in 
this regard, pertinent literature published in those peer reviewed journals housed on PUBMED, GOOGLE 
SCHOLAR, and PubMed Central electronic data bases concerning second hip fractures regardless of fracture 
mechanism, fracture site, and report type were reviewed. The aim was to identify the key findings observed 
in past decades, and if any progress in preventing this injury has been made to date in this regard, and if not, 
whether more carefully construed targeted tertiary as well as secondary preventive efforts are needed to offset 
the risk of incurring this unwanted debilitating injury and its attendant immense social and personal costs.

While this data may be embedded in other reports, this current overview, which tried to cover as many 
resources as possible, did not include all available data, and did not assess the quality of the reports reviewed, 
since it was assumed these data were clearly representative of time as well as global trends and future 
preventive and intervention needs. Indeed, regardless of country of origin or type of orthopaedic facility, 
or study methods, they indicate little change between 1970 and 2022 in terms of documented second hip 
fracture occurrences, although these vary from eight to fifteen percentage points over time. They largely all

In this regard, since many at risk older adults residing in the community may yet have sustained a hip 
fracture, but were sent home sooner than they would otherwise have been, with possibly fewer dedicated 
home care resources, a sizeable number of cases could severely challenged in terms of being able to enact 
favourable health behaviours, and especially safe exercises needed to prevent muscle dysfunction and mass 
losses, which in turn, may a profound negative influence on bone quality and integrity, plus the risk of 
frailty, plus one or more hip fractures [66,67,68]. Physical activity, also key to preventing of chronic diseases, 
increasingly related to hip fracture injuries as well as COVID-19 such as diabetes, may have been challenging 
to undertake, for example due to fears of falling, or excess pain or both. In addition, sleep hygiene may have 
become impaired, depressed feelings may have emerged or been increased, and environmental safety hazards 
may not have been removed. As well, encouraging safe outdoor activities such as walking may have failed for 
similar reasons, while increasing the risk for secondary fractures.

The data sources, chosen to provide a broad array of peer reviewed publications on this topic, were categorized 
according to those time periods preceding the COVID-19 pandemic and the period thereafter, given that 
those older adults with multiple comorbid health conditions, and who were artificially isolated socially for 
several months may have become more vulnerable than ever to frailty, bone fragility, falls injuries and cognitive 
challenges that underpin second hip fractures. Indeed, as discussed by Jain et al. [50], several current studies 
have shown older adults with fractures associated with medical comorbidities such as diabetes, stroke, and 
hypertension were not only more severely affected by COVID-19 infections, due to their reduced functional 
reserves and weakened immune systems, but to hip fracture injuries with higher mortality rates than those 
older adults with no apparent coronavirus infection.

Discussion



Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 10 of 18

concur, mortality rates are increased in the presence of a second hip fracture, and this occurs regardless of 
the distribution of these, which is largely bilateral, and at the same fracture site as the initial lesion, but not 
necessarily.

Figure 1: Schematic representation of possible adverse effects of depression and other factors post hip fracture 
surgery among older community dwelling older adults on the risk and acquisition of a secondary hip fracture.

Unfortunately, most often, the type of fracture being discussed is not clearly indicated, or analyzed separately, 
although this might well prove highly relevant and insightful. At the same time, almost no mention is made 
of the subtrochanteric fracture and its significantly worse comparative outcomes compared to other hip 
fracture sites [69]. A role for malnutrition, social isolation factors, pain, and possible multiple muscle and 
bone mass factors are similarly very poorly articulated, if at all in most studies, regardless of fracture type, 
and that again could prove of high clinical relevance.

Alternately, the most frequent key determinants observed and reported in the literature and highlighted 
in Figure 1, including poor health status, vision, muscle weakness, and falls injuries, some attributes, at the 
very least are possibly somewhat modifiable risk factors that could be targeted to more specific advantage 
in the future [70]. Focusing on the role of comorbid conditions, cognitive disorders, as well as the use 
of psychotropic drugs, which again is reported very sporadically may prove of further benefit in multiple 
dimensions. In this respect, recent data have indicated those older adults who sustain subtrochanteric hip 
fractures and have a high risk for fragility fractures, should probably be selectively targeted after any hip 
fracture surgery [64, 69,71], and possibly followed for at least five years thereafter, during which time they 
are most likely to incur a second fracture [72]. As well, ensuring their homes are safe is imperative for those 
with a falls history, in particular, along with the delivery of bone building resources as indicated. Another 
new idea is for routine muscle assessments to be forthcoming in the operative room [72], plus prolonged 
follow-up strategies thereafter to ensure the attainment of maximal functional independence, while reducing 
the onset or magnitude of depression, falls fears, excessive drug use, and thereby the dual risk of incurring a 
second or third hip fracture, plus inordinate personal, social and health care costs.

In the interim, regardless of the absence of any clear contemporary evidence based research in this realm, 
the available practice based evidence base depicted here, clearly shows that securing the optimal health 
of the community dwelling older adult, as well as secondary prevention and ongoing rehabilitation is of
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Conclusion

paramount importance in the context of averting excess mortality and morbidity and immense social costs 
attributable to second hip fractures among the older population [73-75]. Alternately, delayed, improper or 
no intervention, challenges of remote interventions, and others, are likely to result in immense unanticipated 
hip fracture surgical complications, especially in light of evidence that several specific high risk pre-existing 
co-morbidities such as having a falls and fragility fracture history, plus one or more comorbid health 
conditions are clearly associated with the risk of incurring a second or subsequent hip fracture in community 
based settings, regardless of gender.

This narrative overview spanning a 50 year time period supports the view that surgery alone for repairing 
an index hip fracture among older adults, is necessary, but not sufficient to offset future excess debility and 
mortality rates attributable to subsequent fractures.

In sum, to minimize the multiple possible human costs and others as the post pandemic state of persistent 
cutbacks in resources and personnel prevails, public health interventions focusing on encouraging moderate 
safe forms of physical activity participation and exercises that promote muscle strength among all community 
dwelling younger and older adults, regardless of health status, are strongly recommended for mitigating at 
least some primary hip fracture incidents, while allowing for better possible health outcomes if surgery is 
indicated.

As well, it appears especially important to presently assist all vulnerable older isolated adults at risk for 
bone fractures and falls, to maintain an optimal physical as well as cognitive health status, because even 
if available surgical treatments for repairing hip fractures can enhance fracture recovery, the added risk of 
a parallel COVID-19 infection, plus weakness, and fever, among other factors, such as osteoporosis [76] 
may greatly interfere with incision healing, as well as postoperative recovery and rehabilitation processes. 
Furthermore, a recent study indicated that surgical stress may actually activate or aggravate the progression 
and mortality of COVID-19 [35] that may yet be found to induce lengthy periods of associated disease that 
impact muscle and inflammatory processes adversely. In addition to efforts to avert muscle atrophy due to 
sedentary behaviors, efforts to continue to prevent the risk of falls injuries and others that often lead to hip 
fractures, appears of high relevance to address at both the primary prevention level, as well as the tertiary 
prevention level at the present time. Indeed, all care providers are urged to help their vulnerable clients by 
comprehensively analyzing each older adult’s specific need and situation in order to create the most favorable 
preventive plan for the individual, in general, as well as when being discharged to the home post-surgery, 
if this is needed. Alternately, if no progress is made in this regard, more aging adults may be expected to 
sustain a recurrent, second or third hip fracture over time [65,73], with a greater demand on limited health 
care resources and severe impact on life quality and dignity.

It is further concluded that this situation may yet be compounded once the long term ramifications of the 
COVID-19 pandemic emerge.



Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 12 of 18

Bibliography

1. Stevens, J. A. & Rudd, R. (2010). Declining hip fracture rates in the United States. Age Ageing., 39(4), 
500-503.

2. Jaglal, S. B., Weller, I., Mamdani, M., Hawker, G., Kreder, H., et al. (2005). Population trends in BMD 
testing, treatment, and hip and wrist fracture rates: are the hip fracture projections wrong? J Bone Miner Res., 
20(6), 898-905.

4. Nordström, P., Bergman, J., Ballin, M. & Nordström, A. (2022). Trends in hip fracture incidence, length 
of hospital stay, and 30-Day mortality in Sweden from 1998-2017: A nationwide cohort study. Calc Tissue 
Int., 111(1), 21-28.

5. Leal, J., Gray, A. M., Prieto-Alhambra, D., Arden, N. K, Cooper, C., et al. (2016). Impact of hip fracture 
on hospital care costs: a population-based study. Osteoporos Int., 27(2), 549-558.

6. Chen, M., Du, Y., Tang, W., Yu, W., Li, H., Zheng, S. & Cheng, Q. (2022). Risk factors of mortality and 
second fracture after elderly hip fracture surgery in Shanghai, China. J Bone Mineral Metab., 1-9.

8. Dyer, S. M., Crotty, M., Fairhall, N., Magaziner, J., Beaupre, L. A., Cameron, I. D., Sherrington, C. & 
Fragility Fracture Network (FFN) Rehabilitation Research Special Interest Group (2016). A critical review 
of the long-term disability outcomes following hip fracture. BMC Geriatric., 16(1), 158.

Moreover, to avert excess mortality among the second hip fracture population, more concentrated post index 
fracture targeted rehabilitation and follow up assessments are strongly recommended.

7. Tiihonen, R., Helkamaa, T., Nurmi-Lüthje, I., Kaukonen, J. P., Kataja, M. & Lüthje, P. (2022). Patient-
specific factors affecting survival following hip fractures-a 14-year follow-up study in Finland. Arch 
Osteoporos., 17(1), 107.

9. Zhang, C., Feng, J., Wang, S., Gao, P., Xu, L., Zhu, J., et al. (2020). Incidence of and trends in hip fracture 
among adults in urban China: A nationwide retrospective cohort study. PLoS Med., 17(8), e1003180.

In addition, until more research prevails, concerted multi pronged carefully construed personalized preventive 
efforts post index hip fracture surgery appear strongly warranted, especially among those hip fracture index 
cases who are already frail.

In this regard, it appears high risk older adults living alone in the community, especially those with comorbid 
diseases and/or a low body mass, and those with cognitive challenges should be specifically targeted.

3. Meyer, A. C., Ek, S., Drefahl, S., Ahlbom, A., Hedström, M. & Modig, K. (2021). Trends in hip fracture 
incidence, recurrence, and survival by education and comorbidity: A Swedish Register-based study. 
Epidemiol., 32(3), 425-433.

https://pubmed.ncbi.nlm.nih.gov/20484751/
https://pubmed.ncbi.nlm.nih.gov/20484751/
https://pubmed.ncbi.nlm.nih.gov/15883628/
https://pubmed.ncbi.nlm.nih.gov/15883628/
https://pubmed.ncbi.nlm.nih.gov/15883628/
https://pubmed.ncbi.nlm.nih.gov/35166892/
https://pubmed.ncbi.nlm.nih.gov/35166892/
https://pubmed.ncbi.nlm.nih.gov/35166892/
https://pubmed.ncbi.nlm.nih.gov/26286626/
https://pubmed.ncbi.nlm.nih.gov/26286626/
https://pubmed.ncbi.nlm.nih.gov/35939235/
https://pubmed.ncbi.nlm.nih.gov/35939235/
https://pubmed.ncbi.nlm.nih.gov/27590604/
https://pubmed.ncbi.nlm.nih.gov/27590604/
https://pubmed.ncbi.nlm.nih.gov/27590604/
https://pubmed.ncbi.nlm.nih.gov/35915276/
https://pubmed.ncbi.nlm.nih.gov/35915276/
https://pubmed.ncbi.nlm.nih.gov/35915276/
https://pubmed.ncbi.nlm.nih.gov/32760065/
https://pubmed.ncbi.nlm.nih.gov/32760065/
https://pubmed.ncbi.nlm.nih.gov/33512961/
https://pubmed.ncbi.nlm.nih.gov/33512961/
https://pubmed.ncbi.nlm.nih.gov/33512961/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 13 of 18

14. Lin, K. B., Yang, N. P., Lee, Y. H., Chan, C. L., Wu, C. H., et al. (2018). The incidence and factors of hip 
fractures and subsequent morbidity in Taiwan: An 11-year population-based cohort study. PLoS One., 13(2), 
e0192388.

10. Wehren, L. E. & Magaziner, J. (2003). Hip fracture: risk factors and outcomes. Curr Osteoporos Rep., 1(2), 
78-85.

15. Saleh, Y., Sulimani, R. A., Alomary, S., Alnajjar, Y. I., Vandenput, L., Liu, E., Saudi FRAX Study 
Group, et al. (2022). Incidence of hip fracture in Saudi Arabia and the development of a FRAX model. Arch 
Osteoporos., 17(1), 56.

16. Zhang, Y. W., Lu, P. P., Li, Y. J., Dai, G. C., Chen, M. H., Zhao, Y. K., et al. (2021). Prevalence, 
characteristics, and associated risk factors of the elderly with hip fractures: A cross-sectional analysis of 
NHANES 2005-2010. Clin Intervent Aging., 16, 177-185.

17. Guilley, B., Chevally, T., Herrmann, F., Baccino, D., Hoffmeyer P., et al. (2008). Reversal of the hip fracture 
secular trend is related to a decrease in the incidence in institution-dwelling elderly women. Osteoporosis Int., 
19(12), 1741-1747.

18. Cauley, J. A., Cawthon, P. M., Peters, K. E., Cummings, S. R., Ensrud, K. E., Bauer, D. C., et al. & 
Osteoporotic Fractures in Men (MrOS) Study Research Group (2016). Risk Factors for Hip Fracture in 
Older Men: The Osteoporotic Fractures in Men Study (MrOS). J Bone Min Res, 31(10), 1810-1819.

20. Forsén, L., Søgaard, A. J., Holvik, K., Meyer, H., Omsland, T. K., et al. (2020). Geographic variations in 
hip fracture incidence in a high-risk country stretching into the Arctic: a NOREPOS study. Osteoporos Int., 
31(7), 1323-1331.

11. Pekonen, S. R., Kopra, J., Kröger, H., Rikkonen, T. & Sund, R. (2021). Regional and gender-specific 
analyses give new perspectives for secular trend in hip fracture incidence. Osteoporos Int., 32(9), 1725-1733.

19. Kjærvik, C., Gjertsen, J. E., Stensland, E., Saltyte-Benth, J. & Soereide, O. (2022). Modifiable and non-
modifiable risk factors in hip fracture mortality in Norway, 2014 to 2018: A linked multiregistry study. Bone 
Jt J., 104-B(7), 884-893.

21. Dretakis, K. E., Dretakis, E. K., Papakitsou, E. F., Psarakis, S. & Steriopoulos, K. (1998). Possible 
predisposing factors for the second hip fracture. Calcif Tissue Int., 62(4), 366-369.

12. Mears, S. C. & Kates, S. L. (2015). A guide to improving the care of patients with fragility fractures, 
Edition 2. Geriatric Orthop Surg Rehabil., 6(2), 58-120.

13. Rapp, K., Büchele, G., Dreinhöfer, K., Bücking, B., Becker, C. & Benzinger, P. (2019). Epidemiology of 
hip fractures: Systematic literature review of German data and an overview of the international literature. Z 
Gerontol Geriatr., 52(1), 10-16.

https://pubmed.ncbi.nlm.nih.gov/29447190/
https://pubmed.ncbi.nlm.nih.gov/29447190/
https://pubmed.ncbi.nlm.nih.gov/29447190/
https://pubmed.ncbi.nlm.nih.gov/16036069/
https://pubmed.ncbi.nlm.nih.gov/16036069/
https://pubmed.ncbi.nlm.nih.gov/35366737/
https://pubmed.ncbi.nlm.nih.gov/35366737/
https://pubmed.ncbi.nlm.nih.gov/35366737/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7851483/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7851483/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7851483/
https://pubmed.ncbi.nlm.nih.gov/18484149/
https://pubmed.ncbi.nlm.nih.gov/18484149/
https://pubmed.ncbi.nlm.nih.gov/18484149/
https://pubmed.ncbi.nlm.nih.gov/26988112/
https://pubmed.ncbi.nlm.nih.gov/26988112/
https://pubmed.ncbi.nlm.nih.gov/26988112/
https://pubmed.ncbi.nlm.nih.gov/32095840/
https://pubmed.ncbi.nlm.nih.gov/32095840/
https://pubmed.ncbi.nlm.nih.gov/32095840/
https://pubmed.ncbi.nlm.nih.gov/33712877/
https://pubmed.ncbi.nlm.nih.gov/33712877/
https://pubmed.ncbi.nlm.nih.gov/35775181/
https://pubmed.ncbi.nlm.nih.gov/35775181/
https://pubmed.ncbi.nlm.nih.gov/35775181/
https://pubmed.ncbi.nlm.nih.gov/9504964/
https://pubmed.ncbi.nlm.nih.gov/9504964/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4430408/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4430408/
https://pubmed.ncbi.nlm.nih.gov/29594444/
https://pubmed.ncbi.nlm.nih.gov/29594444/
https://pubmed.ncbi.nlm.nih.gov/29594444/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 14 of 18

26. Nymark, T., Lauritsen, J. M., Ovesen, O., Röck, N. D. & Jeune, B. (2006). Short time-frame from first to 
second hip fracture in the Funen County Hip Fracture Study. Osteoporos Int., 17(9), 1353-1357.

22. Dolk, T. (1989). Influence of treatment factors on the outcome after hip fractures. Upsala J Med Sci., 
94(2), 209-221.

27. Lönnroos, E., Kautiainen, H., Karppi, P., Hartikainen, S., Kiviranta, I. & Sulkava, R. (2007). Incidence 
of second hip fractures. A population-based study. Osteoporosis international, 18(9), 1279-1285.

28. Berry, S. D., Samelson, E. J., Ngo, L., Bordes, M., Broe, K. E. & Kiel, D. P. (2008). Subsequent fracture 
in nursing home residents with a hip fracture: A competing risks approach. JAGS., 56(10), 1887-1892.

29. Trevisan, C., Bedogni, M., Pavan, S., Shehu, E., Piazzani, F., Manzato, E., et al. (2020). The impact of 
second hip fracture on rehospitalization and mortality in older adults. Arch Gerontol Geriatr., 90, 104175.

30. Guy, P., Sobolev, B., Sheehan, K. J., Kuramoto, L. & Lefaivre, K. A. (2017). The burden of second hip 
fractures: Provincial surgical hospitalizations over 15 years. Can J Surg., 60(2), 101-107.

32. Atik O. S. (2014). Second hip fracture in elderly patients. Eklem Hastaliklari Ve Cerrahisi., 25(3), 125.

23. Schroder, H. M., Petersen, K. K. & Erlandsen, M. (1993). Occurrence and incidence of the second hip 
fracture. Clin Orthop Rel Res., (289), 166-169.

31. Jarnlo, G. B. (1991). Hip fracture patients. Background factors and function. Scandinav. J. Rehabil. Med., 
S24, 1-31.

35. Liu, S., Zhu, Y., Chen, W., Sun, T., Cheng, J. & Zhang, Y. (2015). Risk factors for the second contralateral 
hip fracture in elderly patients: A systematic review and meta-analysis. Clin Rehabil., 29(3), 285-294.

24. Scaglione, M., Fabbri, L., Di Rollo, F., Bianchi, M. G., Dell’omo, D. & Guido, G. (2013). The second hip 
fracture in osteoporotic patients: Not only an orthopaedic matter. Clin Cases in Mineral Bone Metab., 10(2), 
124-128.

25. Yamanashi, A., Yamazaki, K., Kanamori, M., Mochizuki, K., Okamoto, S., Koide, Y., et al. (2005). 
Assessment of risk factors for second hip fractures in Japanese elderly. Osteoporos Int., 16(10), 1239-1246.

34. Lee, S. B., Park, Y., Kim, D. W., Kwon, J. W., Ha, J. W., Yang, J. H., et al. (2021). Association between 
mortality risk and the number, location, and sequence of subsequent fractures in the elderly. Osteoporos Int., 
32(2), 233-241.

33. Huang, K. C., Ku, M. C. & Lee, T. S. (1992). Zhonghua Yi Xue Za Zh., 50(2), 149-152.

https://pubmed.ncbi.nlm.nih.gov/16823545/
https://pubmed.ncbi.nlm.nih.gov/16823545/
https://pubmed.ncbi.nlm.nih.gov/2763393/
https://pubmed.ncbi.nlm.nih.gov/2763393/
https://pubmed.ncbi.nlm.nih.gov/17440675/
https://pubmed.ncbi.nlm.nih.gov/17440675/
https://pubmed.ncbi.nlm.nih.gov/18721221/
https://pubmed.ncbi.nlm.nih.gov/18721221/
https://pubmed.ncbi.nlm.nih.gov/32659601/
https://pubmed.ncbi.nlm.nih.gov/32659601/
https://pubmed.ncbi.nlm.nih.gov/28234218/
https://pubmed.ncbi.nlm.nih.gov/28234218/
https://pubmed.ncbi.nlm.nih.gov/25413455/
https://pubmed.ncbi.nlm.nih.gov/8472408/
https://pubmed.ncbi.nlm.nih.gov/8472408/
https://pubmed.ncbi.nlm.nih.gov/1947878/
https://pubmed.ncbi.nlm.nih.gov/1947878/
https://pubmed.ncbi.nlm.nih.gov/25027445/
https://pubmed.ncbi.nlm.nih.gov/25027445/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3797000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3797000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3797000/
https://pubmed.ncbi.nlm.nih.gov/15729479/
https://pubmed.ncbi.nlm.nih.gov/15729479/
https://pubmed.ncbi.nlm.nih.gov/32820370/
https://pubmed.ncbi.nlm.nih.gov/32820370/
https://pubmed.ncbi.nlm.nih.gov/32820370/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 15 of 18

39. Lawrence, T. M., Wenn, R., Boulton, C. T. & Moran, C. G. (2010). Age-specific incidence of first and 
second fractures of the hip. J Bone Jt Surg., 92B(2), 258-261.

36. Egan, M., Jaglal, S., Byrne, K., Wells, J. & Stolee, P. (2008). Factors associated with a second hip fracture: 
A systematic review. Clinical Rehabi., 22(3), 272-282.

40. Hagino, H., Sawaguchi, T., Endo, N., Ito, Y., Nakano, T. & Watanabe, Y. (2012). The risk of a second hip 
fracture in patients after their first hip fracture. Calcified Tissue Int., 90(1), 14-21.

41. Kok, L. M., van der Steenhoven, T. J. & Nelissen, R. G. (2011). A retrospective analysis of bilateral 
fractures over sixteen years: Localisation and variation in treatment of second hip fractures. Int Orthop., 
35(10), 1545-1551.

42. Wongtriratanachai, P., Chiewchantanakit, S., Vaseenon, T., Rojanasthien, S. & Leerapun, T. (2015). 
Second hip fractures at Chiang Mai University Hospital. J Med Assoc Thailand., 98(2), 201-206.

43. Omsland, T. K., Holvik, K., Meyer, H. E., Center, J. R., Emaus, N., Tell, G. S., et al. (2012). Hip fractures 
in Norway 1999-2008: Time trends in total incidence and second hip fracture rates: A NOREPOS study. 
Eur J Epidemiol., 27(10), 807-814.

45. Sheikh, H. Q., Hossain, F. S., Khan, S., Usman, M., Kapoor, H. & Aqil, A. (2019). Short-term risk 
factors for a second hip fracture in a UK population. Eur J Orthop Surg Traumatol., 29(5), 1055-1060.

37. Mitani, S., Shimizu, M., Abo, M., Hagino, H. & Kurozawa, Y. (2010). Risk factors for second hip 
fractures among elderly patients. J Orthop Sci., 15(2), 192-197.

44. Bynum, J., Bell, J. E., Cantu, R. V., Wang, Q., McDonough, C. M., Carmichael, D., Tosteson, T. D. 
& Tosteson, A. (2016). Second fractures among older adults in the year following hip, shoulder, or wrist 
fracture. Osteoporosis Int., 27(7), 2207-2215.

46. Downey, C., Flannery, S., Murphy, B., Daly, T., Conway, S., Gaffar, M., et al. (2022). A multi-site review 
of second hip fractures across 6 Dublin teaching hospitals. Irish J Med Sci., 191(2), 759-764.

38. Lee, S. H., Chen, I. J., Li, Y. H., Fan Chiang, C. Y., Chang, C. H. & Hsieh, P. H. (2016). Incidence of 
second hip fractures and associated mortality in Taiwan: A nationwide population-based study of 95,484 
patients during 2006-2010. Acta Orthop Traumatol Turcica., 50(4), 437-442.

47. Downey, C., Flannery, S., Abd Wahab, E. H., Askin, D., O’Kelly, P., Shortt, C. P., O’Daly, B. J. & 
Quinlan, J. F. (2020). The patient’s second hip fracture - One in ten. Irish Med J., 113(6), 93.

48. Helynen, N., Rantanen, L., Lehenkari, P. & Valkealahti, M. (2022). Predisposing factors for a second 
fragile hip fracture in a population of 1130 patients with hip fractures, treated at Oulu University Hospital 
in 2013-2016: A retrospective study. Arch Orthop Trauma Surg.,

https://pubmed.ncbi.nlm.nih.gov/20130319/
https://pubmed.ncbi.nlm.nih.gov/20130319/
https://pubmed.ncbi.nlm.nih.gov/18057086/
https://pubmed.ncbi.nlm.nih.gov/18057086/
https://pubmed.ncbi.nlm.nih.gov/22076525/
https://pubmed.ncbi.nlm.nih.gov/22076525/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3174297/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3174297/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3174297/
https://pubmed.ncbi.nlm.nih.gov/25842802/
https://pubmed.ncbi.nlm.nih.gov/25842802/
https://pubmed.ncbi.nlm.nih.gov/22870851/
https://pubmed.ncbi.nlm.nih.gov/22870851/
https://pubmed.ncbi.nlm.nih.gov/22870851/
https://pubmed.ncbi.nlm.nih.gov/30864015/
https://pubmed.ncbi.nlm.nih.gov/30864015/
https://pubmed.ncbi.nlm.nih.gov/20358331/
https://pubmed.ncbi.nlm.nih.gov/20358331/
https://pubmed.ncbi.nlm.nih.gov/26911297/
https://pubmed.ncbi.nlm.nih.gov/26911297/
https://pubmed.ncbi.nlm.nih.gov/26911297/
https://pubmed.ncbi.nlm.nih.gov/33772454/
https://pubmed.ncbi.nlm.nih.gov/33772454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6197401/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6197401/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6197401/
https://pubmed.ncbi.nlm.nih.gov/32816428/
https://pubmed.ncbi.nlm.nih.gov/32816428/
https://pubmed.ncbi.nlm.nih.gov/35290501/
https://pubmed.ncbi.nlm.nih.gov/35290501/
https://pubmed.ncbi.nlm.nih.gov/35290501/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 16 of 18

52. Larrainzar-Garijo, R., Díez-Pérez, A., Fernández-Tormos, E. & Prieto-Alhambra, D. (2021). Risk 
factors for a second nonsimultaneous hip fracture in a prospective cohort study. Arch Orthop Trauma Surg.

49. Zidrou, C., Vasiliadis, A. V., Rizou, S. & Beletsiotis, A. (2022). Second hip fracture in older adults: 
incidence and risk factors. Eur J Orthop Surg Ttraumatol.

53. Wang, L., Yin, L., Yang, M., Ge, Y., Liu, Y., Su, Y., et al. (2022). Muscle density is an independent risk 
factor of second hip fracture: A prospective cohort study. J Cachexia, Sarcopenia Muscle., 13(3), 1927-1937.

54. Javaid, M. K., Mohsin, Z., Johansen, A., Gregson, C. & Pinedo-Villanueva, R. (2022). Subsequent hip 
fractures in patients identified by an Fracture Liaison Service (FLS) in England and Wales: linkage of the 
national FLS and Hip Fracture databases. MedRxiv.

55. Schemitsch, E., Adachi, J. D., Brown, J. P., Tarride, J. E., Burke, N., Oliveira, T. & Slatkovska, L. (2022). 
Hip fracture predicts subsequent hip fracture: A retrospective observational study to support a call to early 
hip fracture prevention efforts in post-fracture patients. Osteoporos Int., 33(1), 113-122.

57. Conley, R. B., Adib, G., Adler, R. A., Åkesson, K. E., Alexander, I. M., Amenta, K. C., et al. (2020). 
Secondary fracture prevention: Consensus clinical recommendations from a multistakeholder coalition. J 
Bone Min Res., 35(1), 36-52.

56. Handoll, H. H., Cameron, I. D., Mak, J. C., Panagoda, C. E. & Finnegan, T. P. (2021). Multidisciplinary 
rehabilitation for older people with hip fractures. Cochrane Database Syst Rev., 11(11).

59. Min, K., Beom, J., Kim, B. R., Lee, S. Y., Lee, G. J., Lee, J. H., et al. (2021). Clinical practice guideline for 
postoperative rehabilitation in older patients with hip fractures. Ann Rehabil Med., 45(3), 225-259.

50. Solou, K., Tyllianakis, M., Kouzelis, A., Lakoumentas, J. & Panagopoulos, A. (2022). Morbidity and 
mortality after second hip fracture with and without nursing care program. Cureus., 14(3), e23373.

51. Fujita, T., Takegami, Y., Ando, K., Sakai, Y., Nakashima, H., Takatsu, S. & Imagama, S. (2022). Risk 
factors for second hip fracture in elderly patients: an age, sex, and fracture type matched case–control study. 
Eur J Orthop Surg Traumatol., 32(3), 437-442.

58. Inoue, T., Maeda, K., Nagano, A., Shimizu, A., Ueshima, J., Murotani, K., et al. (2020). Undernutrition, 
sarcopenia, and frailty in fragility hip fracture: advanced strategies for improving clinical outcomes. Nutrients, 
12(12), 3743.

60. Yoo, J. I., Kim, J. T., Park, C. H. & Cha, Y. (2022). Diagnosis and management of sarcopenia after hip 
fracture surgery: Current concept review. Hip & Pelvis, 34(1), 1-9.

61. Upadhyaya, G.K., Iyengar, K., Jain, V.K. & Vaishya, R. (2020). Challenges and strategies in management 
of osteoporosis and fragility fracture care during COVID-19 pandemic. J Orthop., 21, 287-290.

https://pubmed.ncbi.nlm.nih.gov/34125250/
https://pubmed.ncbi.nlm.nih.gov/34125250/
https://pubmed.ncbi.nlm.nih.gov/35767042/
https://pubmed.ncbi.nlm.nih.gov/35767042/
https://pubmed.ncbi.nlm.nih.gov/35429146/
https://pubmed.ncbi.nlm.nih.gov/35429146/
https://www.medrxiv.org/content/10.1101/2022.01.10.22268911v1
https://www.medrxiv.org/content/10.1101/2022.01.10.22268911v1
https://www.medrxiv.org/content/10.1101/2022.01.10.22268911v1
https://pubmed.ncbi.nlm.nih.gov/34379148/
https://pubmed.ncbi.nlm.nih.gov/34379148/
https://pubmed.ncbi.nlm.nih.gov/34379148/
https://pubmed.ncbi.nlm.nih.gov/31538675/
https://pubmed.ncbi.nlm.nih.gov/31538675/
https://pubmed.ncbi.nlm.nih.gov/31538675/
https://pubmed.ncbi.nlm.nih.gov/34766330/
https://pubmed.ncbi.nlm.nih.gov/34766330/
https://pubmed.ncbi.nlm.nih.gov/34233406/
https://pubmed.ncbi.nlm.nih.gov/34233406/
https://pubmed.ncbi.nlm.nih.gov/35475067/
https://pubmed.ncbi.nlm.nih.gov/35475067/
https://pubmed.ncbi.nlm.nih.gov/34003374/
https://pubmed.ncbi.nlm.nih.gov/34003374/
https://pubmed.ncbi.nlm.nih.gov/34003374/
https://pubmed.ncbi.nlm.nih.gov/33291800/
https://pubmed.ncbi.nlm.nih.gov/33291800/
https://pubmed.ncbi.nlm.nih.gov/33291800/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8931950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8931950/
https://pubmed.ncbi.nlm.nih.gov/32523258/
https://pubmed.ncbi.nlm.nih.gov/32523258/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 17 of 18

66. Ma, Y., Wang, A., Lou, Y., Peng, D., Jiang, Z. & Xia, T. (2022). Effects of frailty on outcomes following 
surgery among patients with hip fractures: A systematic review and meta-analysis. Frontiers Med., 9, 829762.

62. Wilson, R.T. & Wallace, R.B. (2007). Trends in hip fracture incidence in young and older adults. Am J 
Public Hlth., 97(10), 1734-1735.

67. Ronel, D., Keren, Y., Muallem, A. & Elboim-Gabyzon, M. (2022). The effect of physical and social 
isolation due to the COVID-19 pandemic on the incidence of hip fractures among senior citizens. Geriatric 
Nurs., 43, 21-25.

68. Woo, S. H., Park, K. S., Choi, I. S., Ahn, Y. S., Jeong, D. M. & Yoon, T. R. (2020). Sequential bilateral hip 
fractures in elderly patients. Hip & Pelvis, 32(2), 99-104.

69. Aguado, H. J., Castillón-Bernal, P., Ventura-Wichner, P. S., Cervera-Díaz, M. C., Abarca-Vegas, J., 
García-Flórez, L., RNFC Working Group, et al. (2022). Impact of subtrochanteric fractures in the geriatric 
population: better pre-fracture condition but poorer outcome than pertrochanteric fractures: Evidence from 
the Spanish Hip Fracture Registry. J Orthop Traumatol., 23(1), 17.

63. Asada, M., Horii, M., Ikoma, K., Goto, T., Okubo, N., Kuriyama, N. & Takahashi, K. (2021). Hip 
fractures among the elderly in Kyoto, Japan: A 10-year study. Arch Osteoporos., 16(1), 30.

64. Ho, A. & Wong, S. H. (2020). Second hip fracture in Hong Kong - Incidence, demographics, and 
mortality. Osteoporos Sarcopenia., 6(2), 71-74.

65. Llopis‐Cardona, F., Armero, C., Hurtado, I., García‐Sempere, A., Peiró, S., Rodríguez‐Bernal, C. L. 
& Sanfélix‐Gimeno, G. (2022). Incidence of subsequent hip fracture and mortality in elderly patients: A 
multistate population‐based cohort study in Eastern Spain. J Bone Min Res., 37(6), 1200-1208.

70. Moll, M. A., Bachmann, L. M., Joeris, A., Goldhahn, J. & Blauth, M. (2016). Parameters pointing at an 
increased risk for contralateral hip fractures: Systematic review. Geriatr Orthop Surg Rehabil., 7(1), 45-61.

71. Vochteloo, A. J., Borger van der Burg, B. L., Röling, M. A., van Leeuwen, D. H., van den Berg, P., 
Niggebrugge, A. H., et al. (2012). Contralateral hip fractures and other osteoporosis-related fractures in hip 
fracture patients: Incidence and risk factors. An observational cohort study of 1,229 patients. Arch Orthop 
Trauma Surg., 132(8), 1191-1197.

72. Morin, S. N., Yan, L., Lix, L. M. & Leslie, W. D. (2021). Long-term risk of subsequent major osteoporotic 
fracture and hip fracture in men and women: A population-based observational study with a 25-year follow-
up. Osteoporos Int., 32(12), 2525-2532.

73. Nolan, P., Tiedt, L., Ellanti, P., McCarthy, T. & Hogan, N. (2020). Incidence of non-simultaneous 
contralateral second hip fractures: A single-center Irish Study. Cureus., 12(10), e11154.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8984086/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8984086/
https://pubmed.ncbi.nlm.nih.gov/17761556/
https://pubmed.ncbi.nlm.nih.gov/17761556/
https://pubmed.ncbi.nlm.nih.gov/34798310/
https://pubmed.ncbi.nlm.nih.gov/34798310/
https://pubmed.ncbi.nlm.nih.gov/34798310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7295611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7295611/
https://pubmed.ncbi.nlm.nih.gov/35347459/
https://pubmed.ncbi.nlm.nih.gov/35347459/
https://pubmed.ncbi.nlm.nih.gov/35347459/
https://pubmed.ncbi.nlm.nih.gov/35347459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7880939/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7880939/
https://pubmed.ncbi.nlm.nih.gov/32715097/
https://pubmed.ncbi.nlm.nih.gov/32715097/
https://pubmed.ncbi.nlm.nih.gov/35441744/
https://pubmed.ncbi.nlm.nih.gov/35441744/
https://pubmed.ncbi.nlm.nih.gov/35441744/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4748160/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4748160/
https://pubmed.ncbi.nlm.nih.gov/22526197/
https://pubmed.ncbi.nlm.nih.gov/22526197/
https://pubmed.ncbi.nlm.nih.gov/22526197/
https://pubmed.ncbi.nlm.nih.gov/22526197/
https://pubmed.ncbi.nlm.nih.gov/34165587/
https://pubmed.ncbi.nlm.nih.gov/34165587/
https://pubmed.ncbi.nlm.nih.gov/34165587/
https://pubmed.ncbi.nlm.nih.gov/33133797/
https://pubmed.ncbi.nlm.nih.gov/33133797/


Ray Marks (2022). Second Hip Fracture Occurrences among Older Adults: 1970-2022. CPQ Orthopaedics, 
6(3), 01-18.

Ray Marks, CPQ Orthopaedics (2022) 6:3 Page 18 of 18

74. Shen, S. H., Huang, K. C., Tsai, Y. H., Yang, T. Y., Lee, M. S., Ueng, S. W. & Hsu, R. W. (2014). Risk 
analysis for second hip fracture in patients after hip fracture surgery: A nationwide population-based study. 
J Am Med Dir Assoc., 15(10), 725-731.

75. Mazzucchelli, R., Pérez-Fernández, E., Crespí, N., García-Vadillo, A., Rodriguez Caravaca, G., Gil de 
Miguel, A. & Carmona, L. (2018). Second hip fracture: Incidence, trends, and predictors. Calc Tissue Int., 
102(6), 619-626.

76. Bhattacharyya T. (2020). Osteoporotic fractures in the time of COVID-19. J Bone Miner Res., 35(10), 
2083.

https://pubmed.ncbi.nlm.nih.gov/25017390/
https://pubmed.ncbi.nlm.nih.gov/25017390/
https://pubmed.ncbi.nlm.nih.gov/25017390/
https://pubmed.ncbi.nlm.nih.gov/29159516/
https://pubmed.ncbi.nlm.nih.gov/29159516/
https://pubmed.ncbi.nlm.nih.gov/29159516/
https://pubmed.ncbi.nlm.nih.gov/32564433/
https://pubmed.ncbi.nlm.nih.gov/32564433/

	_GoBack

