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Falls risk factor assessment 
and secondary prevention in 

the older old
Katherine Bloomfield, Marcus Lau, Martin J Connolly

Falls are common in older adults with 
half of community-dwelling people 
aged 80 years and over experienc-

ing a fall in one year.1 There is associated 
morbidity and mortality, including risk of 
falls-related injury and risk of death,2 but 
also functional decline, risk of residential 
care admission3 and well recognised post-
fall anxiety.4 Both falls risk factors and 
prevention have a signifi cant evidence 
base. Known risk factors include prior fall, 
increasing age, lower limb weakness, par-
ticular comorbidities (such as Parkinson’s 
disease, prior stroke, arthritis) and medica-
tions (including polypharmacy, psychoactive 
and anti-hypertensive medications).5,6

New Zealander Professor John Campbell 
was at the forefront of falls prevention 
with research on strength and balance 
exercises in community dwellers.7 Other 
than group-based and home-based exercise 
programmes,8 proven prevention strategies 

for community dwellers include occupa-
tional therapy home safety assessment and 
modifi cation programmes,9 and multiple 
component interventions.10 The most robust 
evidence for prevention in reducing rates of 
falls in those in residential care is Vitamin D 
supplementation, while multifactorial inter-
ventions have the best evidence in reducing 
in-hospital falls.11 In New Zealand there has 
been important work addressing falls in 
primary care, in hospital, in neck of femur 
(NOF) fracture patients and in residential 
care.12 Despite this, we suspected, based on 
our own anecdotal experience that a care gap 
exists at the interface between primary and 
secondary care. What happens when patients 
present acutely to hospital with a fall? 
Falls-prevention gaps have been identifi ed 
overseas in older adults presenting to emer-
gency,1 and orthopaedic services.14 However 
there is an absence of reports investigating 
other acute services, no data looking specifi -
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cally at the older-old age group, and no New 
Zealand publications in this area. The aims 
of this project were to assess, within Wait-
emata District Health Board (DHB), whether 
risk factors and preventative measures, 
including referrals to community services, 
are identifi ed and addressed in very old 
people presenting to acute care with a fall, as 
well as examining hospital readmissions and 
mortality at six months.

Methods
This was a retrospective electronic 

hospital chart review. 
We aimed to review electronic discharge 

summaries of those 80 years or older 
presenting to acute services (emergency 
medicine, general medicine, specialty 
medicine, orthopaedics, general surgery), 
regardless of actual physical location within 
the hospital, with a primary or secondary 
diagnosis of fall, or fall-related injury (lacer-
ation, soft tissue injury, contusion, abrasion, 
fracture, head injury) by ICD codes from 
March 2014 to September 2016 at Waitemata 
DHB (WDHB), Auckland, New Zealand. 
Exclusion criteria comprised discharge 
from older adult services (OAS) or with NOF 
fracture (usually mutually inclusive in this 
age group locally) as we wished to assess 
management of falls from non-OAS services. 
We wished to assess patients not admitted 
under the care of OAS on the (unproven) 
assumption that falls-related risk factors 
would be addressed and managed if admitted 
to OAS. Discharge summaries that identifi ed 
injuries unrelated to a fall were excluded.

Health and demographic information were 
collected: age, gender, residence (home, 
rest home or private hospital), comorbid-
ities and Charlson Comorbidity Index13 (CCI) 
and medications. Fall-related information 
was documented: prior falls-admissions 
within the previous six months, indoor vs 
outdoor falls, and injuries sustained. Infor-
mation relating to hospital inpatient visit 
was recorded, including documentation of 
easy to capture falls risk factors: previous 
falls, postural blood pressure (PBP), relevant 
comorbidities (dementia, neurological 
disease, cardiovascular disease, poor vision, 
arthritis, diabetes), total number (including 
prn) and relevant medications (antidepres-
sants, antipsychotics, benzodiazepines, other 
sedatives, anti-hypertensives, diuretics, 

opiates),6 service under which admitted, 
length of stay, investigations performed, 
medication changes made, multidisci-
plinary team input, OAS inpatient review, 
follow-up plans, eg, referral to outpatient 
clinic or community physiotherapy (PT). 
While evidence around the risk of opioids 
and falls is less consistent, more recent liter-
ature suggests an association with falls16), 
and given the known cognitive and other 
potential side effects of this drug class, we 
included these in medication documentation.

Outcome measures
We reviewed WDHB hospital electronic 

records to assess six-month outcomes: 
readmissions for falls or other geriatric 
syndromes (delirium/confusion, inconti-
nence, reduced mobility) and mortality.

Ethics approval was obtained from 
Northern A Health and Disability Ethics 
committee (17/NTA/242).

Results
One hundred and ninety-two records 

were initially identifi ed. Forty-six (24%) of 
subjects were admitted to older adult inpa-
tient rehabilitation facilities with a diagnosis 
of a fall, and were excluded from study. 
Of the remaining 146 patients, three died 
during index admission, three were patients 
‘out of area’, and two had no discharge 
summary. These subjects were all excluded, 
leaving 138 subjects. Ninety-eight (71% of 
138) patients were discharged from general 
medical services, 36 (26%) directly from 
emergency department, three (2%) from 
orthopaedics, and one (0.7%) from older 
adult psychiatry. Table 1 shows baseline 
characteristics of the cohort.

Risk factor identification
No discharge summary explicitly listed 

‘falls risk factors’. Table 1 illustrates 
discharge documentation of PBP, CCI 
and those admitted with a fall in the six 
months prior. Table 2 illustrates rates of 
polypharmacy and numbers of patients 
taking known falls-risk associated medica-
tions at discharge. According to discharge 
summaries 14 (10%) patients were docu-
mented to have diabetes, 19 (14%) had 
history of cerebrovascular disease, 12 
(9%) had heart failure, 28 (20%) had 
prior myocardial infarction, 35 (25%) had 
dementia, 7 (5%) had Parkinson’s disease 
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and nine (7%) had other neurological 
disease, 28 (20%) had arthritis (not spec-
ifi ed) and 26 (19%) had visual defi cits. Thirty 
(22%) had documented osteoporosis. 

Secondary prevention
Table 1 illustrates the large percentage of 

patients reviewed by inpatient allied health 
and older adult services. Table 2 illustrates 
the small percentage of community and 
outpatient referrals at time of discharge. 

Medication changes
Six patients taking psychoactive drugs 

had a total of seven such drugs stopped; 

one patient had a dosage reduction. Four 
patients taking opiates had such drugs 
stopped; three patients had either opiates 
started or increased during admission. 
Eleven patients on falls-related CVS 
drugs had 12 such drugs stopped and one 
patient had dose reduction. Vitamin D was 
prescribed in 78 (57%) patients at discharge 
(three new prescriptions). Of the 50 patients 
discharged to residential care (both new 
residents and those admitted originally from 
residential care), 25 (50%) were prescribed 
Vitamin D, none of which were new 
prescriptions. 

Table 1: Baseline demographic and inpatient stay characteristics.

Median (range), Mean (SD)/N (%)

Age 89 (80–101), 89.0 (4.7)

Number of medications 11 (1–30), 11.5 (6.0)

CCI 5 (4–12), 5.8 (1.6)

Length of stay (days) 2.9 (0.1–72), 5.3 (7.8)

Female 98 (71)

Residence on admission Home 103 (75)

Rest home 30 (22)

Private hospital 5 (3.6)

Fall admission in 6 months prior 43 (31) with 61 admissions

Any admission in 6 months prior 67 (49) with 152 admissions

Fall location Inside 102 (74)

Outside 24 (17)

Unknown/not documented 12 (8.7)

Fall-related injury Nil 63 (46)

Head injury 8 (5.8)

Fracture 58 (42)

Other 20 (15)

Postural blood pressure documentation 29 (21)

Inpatient MDT input Needs assessment 63 (46)

Occupational therapist (OT) 87 (63)

Physiotherapist (PT) 108 (78)

Social worker (SW) 40 (29)

Older Adult Services review 20 (15)

Abbreviations: CCI: Charlson Comorbidity Index; MDT: multidisciplinary team.
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Six-month outcomes can be seen in Table 
2. Although not referred at time of index 
admission, 11 (8%) patients were referred to 
OAS clinic, 17 (12%) to community geron-
tology nurse specialist (GNS) and nine (7%) 
to community physiotherapy by six months. 
Of the 22 patients readmitted with falls, 11 
(50%) were ultimately seen by OAS services 
within six months: fi ve referred to OPC, 
eight by admission to inpatient OAS at time 
of further fall (two subjects had both). 

Discussion 
This small retrospective electronic chart 

review suggests a management gap exists 
in secondary prevention strategies for the 
older-old presenting acutely with a fall, with 
high risk of readmission and death within 
six months. While frailty has not been objec-
tively measured, several surrogate markers 
infer this group had high levels of frailty: 

eg, high comorbidity, polypharmacy, high 
numbers falling indoors. This is consistent 
with the knowledge that falls and frailty are 
strongly correlated.14

While discharge summaries document 
risk factors under different components 
(for example documentation of Parkin-
son’s disease as secondary diagnosis, and 
medication lists) none of the discharge 
summaries explicitly addressed or iden-
tifi ed potential falls risk factors collectively. 
This is unfortunate as such identifi cation 
could help focus attention on potentially 
modifi able risks. As we did not review the 
physical notes, we are uncertain whether 
such factors were identifi ed and considered 
during the admission. 

We do not have accurate information 
about previous total falls, but almost one 
third had a previous admission with a fall 
in the six months prior. This is a higher rate 

Table 2: Discharge characteristics and six month outcomes.

Discharge characteristics N (%)

Medications Psychoactive 70 (51) on 95 medications

Opiates 36 (26) on 42 medications

Falls-related CVS drugs (78) on 208 medications

>5 medications 115 (83)

>9 medications 88 (64)

Discharge referrals GP 6 (4.3)

Older adults OPC 2 (1.4)

Medical OPC 1 (0.7)

Orthopaedics OPC 52 (38)

Community PT 2 (1.4)

Community OT 0

Discharge destination Home 88 (64)

Rest home 32 (23)

Private hospital 18 (13)

Outcomes at 6 months

Readmissions 61 (44) with 127 admissions

Falls readmission 22 (16) with 28 admissions

Death 26 (19)

Abbreviations: CVS=cardiovascular system; GP = General practitioner; OPC = outpatient clinic; PT = physiotherapy; 
Psychoactive drugs = antipsychotics, antidepressants, benzodiazapines, zopiclone; Falls-related CVS drugs = anti-
hypertensives, diuretics.
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than other published research.15,16 Close et 
al15 studied falls admission characteristics in 
those 70 years and older (ie, younger than 
our group) and found 20% had one or more 
fall-related admission in the 12 months prior 
to index admission. Most prevalence data 
report approximately 50% of communi-
ty-dwelling 80 years and older fall each one 
year1 and previous fall is one of the strongest 
risk factors for falls.17,18 We would have 
expected patients presenting to hospital with 
a history of previous fall-related admission 
to perhaps be referred for inpatient or 
outpatient geriatrician review. Only 20 
patients had some form of inpatient review 
by OAS. Fifteen patients residing in the 
community were subsequently discharged 
to residential care. In New Zealand this 
requires review by OAS to ensure there 
are no reversible factors to be addressed. 
Such mandatory review would account for 
most of the inpatient referrals to OAS in this 
cohort, and it is likely that fall prevention 
would be addressed at that assessment, 
though to be certain of this requires further 
study. Only two patients were referred on to 
OAS outpatient clinic at discharge, despite 
the high numbers of patients with prior fall 
admissions, and only half of those re-pre-
senting with falls were seen by OAS within 
months. This is concerning given the anec-
dotal signs of frailty in this group.

There was low reporting of potentially 
modifi able PBP recordings in discharge 
summaries. Electronic vital signs were not 
fully established at WDHB at that point in 
time and therefore we are unable to verify 
the proportion of patients that had PBP 
recordings taken during admission. As 
postural hypotension is well known to be 
associated with falls19 we would encourage 
discharge documentation of this for all 
fallers.

There were high rates of medications 
that are known to be associated with falls, 
with low levels of dose adjustments, similar 
to other studies.20 There is evidence that 
medication interventions can reduce the 
rate and risk of falling.10 While the falls 
risk associated with psychoactive drugs is 
strong,21 there is also risk with increasing 
number of drugs taken, recent changes to 
dosage20,21 and in those prescribed cardiovas-
cular drugs such as anti-hypertensives.21,22

Cohort studies also suggest that lower blood 

pressure measurements in the older-old 
taking anti-hypertensive medications is 
associated with higher mortality.23 While we 
cannot comment on the appropriateness of 
these medications, it is likely that patients 
in this cohort are not the same as patients 
in clinical trials;24 therefore the benefi ts 
of some of these drugs may not be clear. 
Conversely, none of the residential care 
dwellers not already receiving vitamin 
D at the time of hospital admission were 
prescribed this before discharge, despite 
evidence that Vitamin D supplementation 
reduces falls in the residential care popu-
lation.11 Several well-validated guidelines 
(eg, STOPP/START25) are available to medical 
practitioners to guide appropriate medi-
cation prescribing in older people.

Despite high levels of inpatient PT and 
occupational therapy (OT) review, we 
wonder if the current focus is on ‘safety 
for discharge’ or ‘returned to baseline 
level of function’ as opposed to fall 
prevention. While we cannot be certain 
of this, clinical experience suggests it is a 
real phenomenon. We do not know if those 
discharged to the community were taking 
part in other proven exercise programmes, 
but this study shows very few were referred 
on for DHB community physiotherapy falls 
prevention. We also know that recommen-
dations of strength and balance exercises 
were not specifi ed in discharge summaries. 
No patients had community OT review for 
home safety, despite evidence for the value 
of this in community dwellers with recent 
discharge.9 While low rates of assessment 
and intervention in fallers presenting to 
emergency medicine (EM) is also seen 
internationally,13 this study includes other 
non-EM acute services. There is no ‘best 
care bundle’ for falls within our DHB. 
Initiating such a care bundle could be 
considered and may improve screening and 
management of such patients. However, 
this singular approach may not be enough 
to improve screening, as barriers including 
senior staff support, education, staffi  ng and 
consistency of care, and cross-boundary 
care, among others have been identifi ed in 
the EM setting.26

There were high six-month hospital-
isation and mortality rates in this cohort. 
The post-discharge period, regardless of 
reason for admission, represents a time 
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of increased risk of falls in older adults, 
particularly those with functional impair-
ments.26 Hospitalisations in our study 
are still somewhat higher than others 
have reported—typically around 30%.26–27

However, these studies have included 
younger cohorts which likely explain the 
difference. This also highlights the impor-
tance of focusing on the frail, older old. 

Although not specifi cally measured in 
the current study, our cohort was likely to 
have high levels of frailty. The high rates 
of adverse outcomes at six months in this 
group raises the importance of additional 
focus on advance care planning, particularly 
as death appears a more likely outcome for 
this population than fall readmission. If an 
established frailty team or service was in 
place within our DHB these patients would 
have likely been identifi ed during their 
admission, and appropriate communication 
with GP and community follow-up at the 
least could have been initiated. 

Even accounting for direct/ultimate admis-
sions to OAS, in a busy hospital such as ours 
we expected 138 consecutive discharges to 
be obtained over a shorter period than 30 
months. We suspect that patients presenting 
with ‘hot falls’, that is falls related to medical 
illness, such as pneumonia, have not been 
captured in coding if the fall was not docu-
mented on discharge summaries. Although 
we cannot prove this, if true it is a problem 
itself. This is important from an accurate 
documentation and diagnosis point of view, 
and also because falls risk factor identifi -
cation and management are warranted in 
these patients. If a fall resulted in injury, 
or due to a chronic condition, only the 
underlying condition or injury is coded. 
While we attempted to capture as many 
potential injuries as possible, this may also 
explain why we had a smaller number than 
expected in this study.

There are several other limitations of this 
study, including small numbers, the retro-
spective nature, and the use of electronic 
discharge summaries to collect data. There 
is likely to be an under reporting of conver-
sations around medication modifi cation 
and exercise. It is likely that postural blood 
pressures were actually recorded in more of 
these patients during their clinical stay than 
was included in the discharge summary. It is 
often the most junior member of the medical 

team that completes these important 
documents, and this is a potential area of 
improvement via provision of education.

This is only a small study of 138 patients 
from one DHB, and therefore more research 
is required to see if similar issues exist in 
other settings. However, if similar problems 
are systemic, where to from here? There 
are several attractive options, some of 
which have been developed within other 
institutions. They include older adult 
specialist input at the front door,28 frailty 
screening and intervention,29 or devel-
opment of integrated pathways and referral 
processes.12 These strategies are based on 
evidence showing older adults receiving 
comprehensive geriatric assessment (CGA) 
in hospital are more likely to be living 
within their own home at one year.28 It is 
uncertain if these strategies specifi cally 
improve outcomes for fallers presenting to 
hospital. While there is good evidence for 
falls prevention for community dwelling 
older adults in general, there is a need 
for such evidence specifi cally in those 
discharged from secondary care. In this 
setting, a systematic review provided 
evidence for both home hazard assessment 
and nutritional supplements for those 
malnourished in reducing the number 
of falls and proportion of fallers, respec-
tively. The authors of this review, however, 
comment that frail, older adults presenting 
with falls likely require tailored multifac-
torial assessment and intervention, and that 
future research should be directed here. 

Without the integration of older adult 
services in acute care, institutions must 
either upskill acute physicians on falls 
prevention and/or improve communication 
between these services, GPs and community 
older adult services to ensure appropriate 
translation of evidence. For those in New 
Zealand, there are comprehensive resources 
available for patients, caregivers and 
health professionals managing patients 
with falls, whether primary or secondary 
care.30 We encourage other DHBs to review 
their assessment practices of older adults 
presenting with falls, and suspect other 
busy hospitals with inadequate frailty or 
acute geriatrics services will have a similar 
management gap as to that demonstrated 
at Waitemata DHB. A publication by Jones 
et al12 in this journal states the need for “a 
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call to arms for individualised and inte-
grated approaches to falls prevention from 
all the disparate health practitioners and 
services dealing with older people…”, with 
recommendations of a system-wide inte-
grated approach based on the ‘Reducing 
Harm from Falls 10 priorities’. Relevant to 
our study, some of these recommendations 

include exercise programmes, multifac-
torial risk assessment and multicomponent 
interventions, home safety assessment and 
modifi cation, medication review, locally 
developed integrated falls pathway and 
referral processes and comprehensive geri-
atric assessment for the frail, among others. 
There is still considerable work to be done.
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