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Abstract

Aim: To determine in older hospitalized patients the prevalence of neck of femur (NOF) fractures occurring within
two hours of a meal and the factors associated with these fractures.

Methods: A prospective study was undertaken within the orthopedic unit of a 320 bed general hospital.
Consecutive first admissions of patients aged 70 years and over with fragility NOF fractures between March and
November 2011 were included. Patients or their careers were interviewed using a standardised questionnaire.

Results: 120 patients were recruited. The median age was 84.0 years. Falls within two hours of a meal occurred
in 20.8% of patients. Independent factors associated with falls occurring within two hours of a meal were symptoms
of hypotension prior to a fall (OR 5.2, CI 1.342-20.129; P=0.017) and being in residential care (OR 3.0, CI
1.009-8.687; P=0.048).

Conclusion: Patients who sustained a NOF fracture within two hours of a meal were more likely to be from
residential care and experience symptoms associated with hypotension before the fall compared with patients who
experienced a fall after two hours of a meal; identification of the reasons for hypotension and potential management
strategies require further investigation.
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Introduction
Falls occur frequently in older people, with a prevalence of 30%

among community dwelling individuals and 50% among older people
living in residential care facilities [1]. A major consequence of falls is
fractures which pose a considerable public health issue as they are
associated with detrimental physical and psychological morbidity [2,3]
as well significant health care costs [4]. Given that there has been a
worldwide increase in the total number of fractures secondary to falls
over the past 50 years which is projected to continue [2], falls appear
likely to pose a future challenge which is crucial to address. The
implications for hip fractures which occur among a third of all
fractures is particularly dismal as reflected by a mortality of 10%-28%
at six months [5], 33% mortality in the first year, permanent functional
disabilities in 32%-80% [6,7] and institutionalization in up to 35% of
individuals [8]. Compared to other fractures, medical costs as a result
of hip fractures are the highest with estimates of costing $5 billion
dollars annually [9]. Therefore, where a hip fracture can be prevented,
it is important to do so.

Given that 90% of hip fractures in older people are a consequence of
falls [10], a key component of hip fracture prevention strategies
requires the identification of risk factors associated with falls. The risk
factors for falls in older people are typically multifactorial and the falls
risk increases from 8% among those with no risk factors to 78% among

those with four or more risk factors [11]. Both orthostatic [12,13] and
postprandial hypotension (PPH) have been suggested to be possible
risk factors for falls [11,14-16]; the latter is defined commonly as a 20
mmHg reduction in systolic blood pressure (BP) [17] or a decline in
systolic BP to less than 90 mmHg from a pre-ingestion pressure of
greater than 100 mmHg within two hours of a meal [18].

Although the fracture prevalence in older people according to the
time of day has been previously published [19,20], there have been no
studies reporting the prevalence of neck of femur (NOF) fractures as a
result of a fall occurring within two hours of a meal. Therefore, the aim
of this study was to determine in older hospitalized patients the
prevalence of NOF fractures occurring within two hours of a meal and
the factors associated with these fractures.

Materials and Methods

Participants
A prospective study of all overnight emergency patients aged 70

years and over, admitted to the orthopedic unit of a 320 bed general
teaching hospital in South Australia with NOF fractures following a
low impact fall, was undertaken between March and November 2011.
In this study, a low impact fall was defined as an unexpected event in
which an older individual falls to the ground from an upper level or
the same level as the individual. Approval for this study was provided
by the Central Northern Adelaide Health Service Ethics for Human
Research Committee (approval number: 2010178).
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Protocol
Patients or their carers were interviewed using a standardized

questionnaire consisting of questions relating to demographic
variables and the circumstances of the patient’s fall within 72 hours of
admission. The time of the fracture in relation to meal ingestion was
classified as either within two hours of a meal or longer. The time
periods of the falls were categorised as 0000-0600 h, 0600-1200 h,
1200-1800 h, 1800-2400 h with the latter three time periods considered
to correspond to breakfast, lunch and dinner, respectively. In this
study, a change in posture preceding a fall was considered relevant if
the patient or carer reported that the patient had transferred from
either a supine to sitting or standing position or from a sitting to
standing position. Patients were considered symptomatic of PPH
before the fall if the following symptoms were reported: giddiness,
light-headedness, syncope or blurred vision [21]. Global assessment of
health status was assessed by calculating the Charlson Comorbidity
Index (CCI), a measure of comorbidity, which predicts the one-year
mortality rate for a patient by taking into account both the number
and severity of 19 pre-defined comorbid conditions [22]. Each
condition is assigned a score of 1, 2, 3 or 6 depending on the mortality
risk associated with the condition. The scores are summed and a total
score is derived. The one-year mortality rates for the different scores
are: ‘0’:12%; ‘1-2’:26%; ‘3-4’:52%; and ‘greater than or equal to 5’:85%
[22]. Premorbid functional status was assessed using the Katz Index
based on proxy reports and referenced to two weeks prior to
admission [23]. The Katz Index assesses an individual’s independence
in performing six basic-care skills (feeding, bathing, grooming,
dressing, using the toilet and transferring between bed and chair).
Each activity is scored ‘1’ if independent and ‘0’ if dependent in
performing these tasks and the scores are summed. A score of 6
indicates full function, 4 indicates moderate impairment, and 2 or less
indicates severe functional impairment [24]. Cognition was assessed
by history of confusion and the Mini Mental State Examination
(MMSE) [23]. The MMSE is a widely used screening instrument for
measuring global cognitive status. The score is obtained from an
aggregate of patient performance on questions around orientation,
memory, concentration, language, praxis, and visuoconstructional
skills. Scores range from 0 to 30. Cognitive impairment is defined as
either the mention of confusion in the medical records, a formal
diagnosis of delirium, dementia or a MMSE of 24 or less.

Statistical analysis
Patients’ characteristics were summarized using means and

standard deviations, or frequencies and percentages, as appropriate.
Comparisons between patient groups were performed using the chi-
squared test and independent-samples t-test. One-sample chi-square
test was used to determine if falls occurred randomly across the
different time categories. Logistic regression analysis was performed to
determine the independent associations of variables with fractures
occurring within two hours of a meal. Variables associated with the
outcome with a P value less than 0.05 were entered into a multivariable
logistic regression model and odds ratios with corresponding 95%
confidence intervals were derived. The final model contained three
independent variables (pre-admission residence, presence of
symptoms, history of recurrent falls). All statistics were performed
with the assistance of a professional biostatistician using SPSS
statistical software, version 20 (SPSS Inc., Chicago, Illinois, USA).

Results
There were a total of 138 admissions eligible for this study over the

nine month study period with 120 patients included in this study. Data
from the remaining 18 patients were missing due to a shorter hospital
admission duration or admission during holiday periods. There were
no statistically significant differences between the included and the
missed patients for age (included: 84.2+7.5 years vs. missed: 85.7+8.1
years; P=0. 452), gender (included: male 26.7% vs. missed: male 27.7%;
P=0.921) and percentage admitted from their own home (included:
64.2% vs. missed: 66.6%; P=0.836).

Table 1 summarizes the patients’ characteristics and compares the
overall group with those who fell within and after two hours of a meal.
Generally, the patients in this study were considered very old with a
mean age of 84.2 (+7.5) years. In keeping with this age demographic,
73.3% of patients were female, 64.2% of patients were living at home
prior to hospitalization while the remaining 35.8% of patients were
from residential care. 32.5% of all falls were related to a change in
posture. The possibility of cognitive impairment was noted in 57.5% of
patients. In keeping with this, only 56.7% of patients provided a falls
history themselves while collaborative history was obtained from
carers for 43.4% of patients.

Variables Total Population n = 120 Fractures occurring <2
hours after a meal n = 25

Fracture occurring >2 hours
after a meal n = 95

P value

Age, years (Mean/SD) 84.2 (7.5) 83.3 (5.5) 84.4 (7.9) 0.384

Gender, n (%)

Male 32 (26.7) 4 (16) 28 (29.5) 0.212

Female 88 (73.3) 21 (84) 67 (70.5)

Preadmission residence, n (%)

Home 77 (64.2) 10 (40) 67 (70.5) 0.005*

Residential care 43 (35.8) 15 (60) 28 (29.5)

Time of fracture, n (%)

0600-1200 41 (34.2) 11 (44) 30 (31.6) 0.224^

1200-1800 36 (30) 8 (32) 28 (29.5)
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1800-2400 30 (25) 6 (24) 24 (25.2)

0000-0600 13 (10.8) 0 (0) 13 (13.7)

Source of history, n (%)

Patient 68 (56.7) 15 (60) 53 (55.8) 0.705

Carer 52 (43.3) 10 (40) 42 (44.2)

Change in posture preceding fall, n (%) 39 (32.5) 9 (36) 30 (31.6) 0.903

Hypotensive symptoms prior to fall (giddiness, light-
headedness, syncope or blurred vision), n (%)

12 (10.0) 6 (24) 6 (6.3) 0.032*

Number of medications (Mean /SD) 5.8 (3.2) 6.3 (3.6) 5.6 (3.1) 0.35

> 1 fall in preceding 12 months, n (%) 65 (54.2) 18 (72) 47 (49.5) 0.044*

CCI, (Mean/SD) 2.4 (1.9) 2.2 (2.0) 2.4 (1.9) 0.648

Heart Disease, n (%) 64 (53.3) 11 53 0.293

Hypertension, n (%) 76 (63.3) 15 61 0.697

Diabetes Mellitus, n (%) 30 (25) 6 24 0.897

MMSE, (Mean/SD) 20.1(8.4) 20.3 (9.2) 20.0 (8.2) 0.9

Katz Index, (Mean/SD) 3.9 (2.2) 3.2 (2.4) 4.1 (2.2) 0.08

Table 1: Characteristics of patients admitted with neck of femur (NOF) fractures: overall patient characteristics comparing those who fell within
and after two hours of a meal.

Overall, there was a statistically significant difference (P=0.002)
between the proportion of total falls occurring in the four time
categories with the lowest percentage of falls occurring at night, 10.8%
between 0000-0600 h. Over the other time periods of falls, 34.2% of
falls occurred between 0600-1200 h (following breakfast), 30%
between 1200-1800 h (following lunch), and 25% occurred between
1800-2400 h (following dinner).

In this study, 20.8% of NOF fractures occurred within, and 79.2%
after, two hours of meal ingestion. NOF fractures as a result of a fall
occurring within two hours of a meal occurred among 34.8% of
patients from residential care and 13.0% of patients from their own
home (P=0.009). One or more falls in the preceding 12 months
occurred among 72% of patients who sustained a fall within, compared
to 49.5% after, two hours of meal ingestion (P = 0.044. Symptoms of
hypotension (giddiness, light-headedness, syncope or blurred vision)
prior to the fall were reported more commonly (24.0%) by patients
who fell within two hours of a meal when compared with those (6.3%)
who fell after two hours of a meal (P=0.032). A change in posture prior
to a fall was similar between those patients who fell within, and after
two hours of a meal (36% and 31.6%, respectively (P = 0.903)).

In the logistic regression model, factors found to be independently
associated with NOF fractures occurring within two hours of a meal
were being in residential care (OR 3.0, CI 1.009-8.687; P=0.048) and
experiencing symptoms associated with hypotension prior to the fall
(OR 5.2, CI 1.342-20.129; P=0.017). There were no significant
differences between the two groups for all other variables.

Discussion
Among older patients admitted with NOF fractures, one-fifth of

fractures occurred within two hours of a meal. The majority of NOF
fractures occurred during the day with only a small percentage
occurring during the night. Also, patients who sustained a NOF
fracture within two hours of a meal were more likely to be from
residential care, experience symptoms associated with hypotension
before a fall and had a history of recurrent falls in the preceding 12
months compared with patients who experienced a fall after two hours
of a meal.

The overall distribution of falls across the four time categories was
significantly different with the lowest prevalence of falls occurring at
night. This is consistent with previous research indicating that
injurious falls were more likely to occur during the day and is believed
to be related to increased ambulation, which is desirable to maintain
physical independence [25,26]. It has also previously been reported by
Norton et al. [19] that 10.4% of falls among patients admitted with a
fractured femur occurred at night, consistent with our finding.

The significantly higher proportion of older patients from
residential care who sustained NOF fractures within two hours of meal
ingestion compared to older patients living at home, may be attributed
to underlying differences in co-morbidities that affects the risk of
falling following a meal. PPH would be one such co-morbidity in view
of the accompanying BP changes that occur after a meal. Furthermore,
a higher PPH prevalence has been reported among older people in
residential care (24%-57%) [14,15,27] compared to those at home
(7%-30%) [28].

Patients sustaining a NOF fracture within two hours of a meal were
more likely to report symptoms consistent with hypotension
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compared to those falling after two hours of a meal. The absence of a
significant difference in change in posture before the fall, between the
two groups of patients, may suggest that orthostatic hypotension is less
likely to be a contributing factor. It can be speculated that the
hypotensive symptoms may be related to PPH. We, therefore, suggest
that older people presenting with falls might benefit from being
assessed for symptoms of hypotension occurring within two hours of a
meal as when PPH is diagnosed, there are a range of simple non-
pharmacological strategies for the management of PPH that could be
recommended. For example, drinking water before a meal [29,30] and
dietary modification such as consuming smaller portions of meals
more frequently and avoiding excessive carbohydrate intake [31]. This
may reduce the risk of PPH and, hence, falls and possible fractures.
However, before firm conclusions can be drawn, there is a need to
further investigate this theory by undertaking research whereby
measurement of blood pressure is undertaken.

A history of recurrent falls in the preceding 12 months, which was
significantly more common among older patients who sustained NOF
fractures within two hours of a meal, may be attributed to the presence
of factors that increase the falls risk in this group. In view that there
was no significant difference in the mean Charlson Comorbidity Index
between older patients who sustained NOF fractures within and after
two hours of a meal, this suggests the presence of co-morbidities that
the Charlson Comorbidity Index does not capture.

In considering our observations, it should be recognized that
cognitive impairment was present in patients and so there may be
inaccuracies pertaining to the actual time of the fall reported in some
patients. Furthermore, broad time categories were used to symbolize
breakfast, lunch and dinner rather than specifically clarifying when
patients had ingested their last meals. This surrogate history measure
for PPH was considered more logistically feasible in this population
group and was, therefore, employed rather than the more objective
evaluation of BP reduction following a meal. The generalizability of
the findings of this study is restricted and future research should
consider all patients admitted overnight who have experienced a fall.

In conclusion, in this prospective exploratory study, 20.8% of NOF
fractures occurred within two hours of a meal. Patients who sustained
a NOF fracture within two hours of a meal were more likely to be from
residential care, experience symptoms associated with hypotension
before the fall and had a history of recurrent falls in the preceding 12
months compared with patients who experienced a fall after two hours
of a meal. PPH may be a contributing factor in this group of patients,
therefore, patients who present with falls and symptoms of
hypotension within two hours of a meal could be further investigated
for PPH. Where PPH is diagnosed, simple non-pharmacological
strategies may be recommended.
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