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Study objectives: Depression and falls are two common conditions that impair the health of older
people. Both are relatively underdiagnosed and undertreated problems in primary care. The study
objective was to investigate whether there was a common set of risk factors that could predict an
increased risk of both falls and depression.

Design: This was a cohort study drawn from a primary care clinic, with a one year follow up. Depend-
ent measures included: reporting two or more falls in the past year and a score of 7 or over on the
S-GDS (Short Geriatric Depression Scale). A parsimonious set of risk factors was selected that predicted
both outcomes based on a series of discriminant function analyses.

Participants and setting: The setting was a primary care clinic serving a mixed socioeconomic popu-
lation, in Beer Sheva, Israel. The sample included 283 General Sick Fund members, aged 60 and over,
who completed both baseline assessments and one year follow up interviews.

Main results: At the one year follow up, 12% of the sample reported frequent falls in the past year and
25.5% of the sample screened positive for depressive symptoms. A set of five risk factors that included:
poor self rated health, poor cognitive status, impaired ADL, two or more clinic visits in the past month,
and slow walking speed (>10 seconds over five metres) was successful at discriminating between fall-
ers and non-fallers (86% discrimination) and between those with and without depressive symptoms
(76%). For every risk factor added, there was a significant increase in the proportion of respondents
who had depressive symptoms. A similar result was found for falls.

Conclusions: These results show that there is a common set of risk factors that increase the risk of two
common outcomes in geriatric medicine, falls and depression. For a general practitioner or a geriatric
physician, it might be easier to detect these risk factors than to diagnose depression or high risk for
falls. When these risk factors are defected in patients the physician can then be more active in direct
probing about depression and falls.

that generally escape detection and therefore go untreated
in primary care.'’ There is a consensus, however, that
their prevention and treatment could greatly benefit the
health and wellbeing of the elderly population.’ The develop-
ment of a clearer understanding of their causes would help to
formulate more effective means of prevention and treatment.

The reported prevalence of mild depressive symptoms
among community dwelling elderly people over the age of 65
is between 15%-20%"’ although prevalence of major depres-
sive disorders is only 2%-5%." The vast majority of elderly
people, an estimated 80%, who suffer from symptoms of
depression will not receive any treatment.’

Falls are also a common problem among elderly people;
approximately 30% of those over 65 will fall each year, with
rates rising with increasing age reaching about 40% in those
over age 80.” While most falls do not result in fractures, the 5%
of falls that do can lead to complications and even death.

Depression is associated with falls among elderly people,
although the order of causation is not clear. Unravelling the
causal order would pinpoint the timing at which intervention
is critical and suggest more specific modes of treatment. There
are at least three different ways in which depression and falls
may be related in general practice. Depression may precede a
fall, or vice versa or that both are outcomes of a third factor
that adversely affects health in older persons, and they develop
concurrently. There is evidence for all three possibilities.

Depression preceded falls in a study of 336 persons aged 75
and over followed up prospectively, which found that the rela-
tive risk of falls was 1.7 when comparing the rate of falls
among depressed elderly people and those without

Falls and depression are common problems in the elderly

depression.” Another prospective study found that depression
was a risk factor for falls among older women.® Falls often
bring depressive reactions and fear of falling among commu-
nity dwelling elderly people.’ Fear of falling is common among
elderly persons who have fallen, and even among those who
have not fallen recently.” The combined evidence for depres-
sion as a result of falls is less compelling than the depression-
falls causal direction.

The third type of relation between depression and falls pos-
tulates that they are both the result of a third condition or set
of factors. Both depression and falls are known to be cross
sectionally related to the presence of chronic medical
conditions such as functional disability," and to prospectively
predict a decline in physical functioning." Tinetti and
colleagues found that a high score on depression and anxiety
was one of four predisposing factors for falls, incontinence,
and functional dependence."

The purpose of this study is to search for a common set of
risk factors that predict falls and depression among commu-
nity dwelling elderly persons. Specific aims included: (1)
whether a parsimonious set of factors could be identified that
successfully predicts depression and falls; (2) whether adding
depression to the set of shared risk factors improved our abil-
ity to predict falls, and visa versa.

METHODS

Subijects

The subjects were members of the General Sick Fund (Kupat
Holim), the largest Health Maintenance Organisation in
Israel, which was associated with the Labor Federation.
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Respondents residing in the catchment area of an urban,
community primary care clinic in Beer Sheva were asked to
take part in a demonstration project. Of the 567 elderly
persons who met the inclusion criteria (age over 60,
independent function, ability to take part in an interview) 361
(64%) signed an informed consent form according to Helsinki
Committee approval and agreed to take part in a project on fall
prevention (NEFI- Negev Elderly Fall Intervention). Reasons
for non-participation included lack of time or interest, incon-
venience, or disinclination to become involved in an interven-
tion programme. The respondents were interviewed either in
their homes or in the clinic by trained interviewers. Interviews
were conducted in Hebrew, Russian, Romanian, Spanish, Eng-
lish, and French depending on the preference of the respond-
ent. At a one year follow up, 283 (78%) were re-interviewed.
The main reasons for non-completion of second year
interviews included inability to renew contact (n=15), refusal
(n=15), death (n=7), significant health problems (n=7),
moved out of town (n=9), other reasons (n=25). There were
no significant differences between those who participated in
the second interview and those who did not on falls, ADL,
IADL, self rated health, cognitive impairment, and number of
clinic visits (p=0.90, 0.85, 0.19, 0.50, 0.78, 0.43, respectively).
Among the seven persons who died, there was a significant
trend toward high scores of the depression scale (5 of 7 scored
in the depressed range) and those who were lost to contact
were also more likely to have had higher depression scores
than those who were re-interviewed (34.3% versus 17.5%,
p=0.03).

Measures

The baseline questionnaire included information on demo-
graphic variables, functional (ADL and IADL) status, self
reported health assessment and change in health status, clinic
visits, hospitalisations, chronic medical problems, and use of
medications. Specific questions were asked about the fre-
quency of meetings with friends and family. A series of 12
questions were asked about social and leisure time activities.
Those who reported doing three or less were considered inac-
tive. Both self rated health and self rated physical activity were
based on single questions measured on a five point scale. The
medical problems included heart disease, hypertension,
diabetes, CVA, COPD, orthopaedic problems, muscular weak-
ness, vision and hearing impairments, and mental illness. We
defined vision and hearing problems as those that were not
correctable by glasses or hearing aids. Respondents were
asked whether they regularly used the following types of
medications: diuretics, laxatives, digoxin, B blockers, cortico-
steroids, tranquilizers and hypnotic medications, insulin, oral
hypoglicaemics, anticoagulants, = non-steroidal  anti-
inflammatory drugs, and any other drugs. (The interviewers
were instructed to write down the commercial name of the
medications and then consulted with a project physician in
order to code it correctly).

Falls were defined as “an event when you find yourself
unintentionally on the floor after you were in a standing or
sitting position”. Retrospective falls in the past year were
recorded, and those who had fallen were asked about the cir-
cumstances of the fall and its outcome. Only 0.3% of the sam-
ple in the baseline interview did not recall whether they had
fallen or not and these were excluded from later analyses.
Fallers were defined as having reported at least two falls in the
past year. Depressive symptoms were evaluated using the
short version of the Geriatric Depression Scale that has been
validated for use in Israel.” The depression scale was used
with its validated cut off score (7 and above is considered to
indicate depressive symptoms). Cognitive impairment was
assessed using a shortened version of the Brookdale Cognitive
Screening Test (BCST), which has also been validated in
Israel.” This test has six items, with each question being
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Table 1 Characteristics of the sample at baseline
(n=361)
Number (%)
Age [y)
60-70 155 (43)
71-80 191 (53)
80+ 12 (3)
Missing data 3(1)
Mean (SD) age 71.52 (4.4)
Sex
Male 152 (42)
Female 209 (58)
Country of origin
Cls* 200 (55)
Europe, America 107 (30)
North Africa, Asia 54 (15)
Year of immigration
Before 1975 121 (33)
Between 1976-1988 131 (36)
After 1989 107 (30)
Missing data 2 (1)
Education
<10 years 121 (34)
10-12 years 183 (51)
12+ 38 (11)
Missing data 19 (4)
Mean (SD) years of education 9.6 (3.4)
Family status
Married 244 (67)
Single, divorced, widowed 114 (32)
Missing data 3(1)

*Commonwealth of Independent States or the former Soviet Union.

scored for full, partial or no correct answer. The cut off score
was more than two items completely wrong or four items par-
tially wrong.

In addition, respondents took part in a fall-risk assessment
procedure—EFST (Elderly Falls Screening Test)—that has
been described in detail elsewhere." The EFST consists of five
items, three questions about falls (using the same definition
as mentioned above), injurious falls and near falls, measure-
ment of walking speed (>10 seconds over five metres is con-
sidered a slow gait) and an assessment of unsteady or uneven
gait (for example, shuffling feet, wide walking base).
Interviewers were specially trained to conduct the EFST. The
one year follow up interview included the same items that
measured the outcomes of interest in this study; falls and
depression.

Statistical methods

The descriptive variables that describe the population were
analysed by univariate distributions. Then bivariate analyses
identified significant risk factors at baseline that predicted
both depression and falls in the follow up period. All variables
were dichotomised at either validated cut off points (depres-
sion, cognitive status) or at points where a physician would
consider this a significant indicator of poor health (for exam-
ple, greater than three chronic conditions, three or more rou-
tine medications, any ADL limitation). Unadjusted relative
risk ratios (RR) were calculated. It was striking to note how
many of the risk factors were common to both depression and
falls. Those risk factors that were significantly associated with
both depression and falls in the follow up period were entered
into a series of discriminant function analyses to select a par-
simonious group of factors that were common to both
outcomes. When a set of five common factors were found, an
index was created that counted the number of risk factors.
Falls in the past year and a high score on the depression scale
were added to this index to determine its success in predicting
depression and falls, respectively over the one year follow up.
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Table 2 Sociodemographic, health, and functional risk factors for falls and for depression among community living

RR (95% Cl)t

Fallst

Depression§

0.56 (0.18 to 1.77)
3.93 (1.57 to 9.87)**
1.93 (0.99 t0 3.77)
1.09 (0.56 f0 2.13)
2.28 (1.21 to 4.30)*

4.82 (1.19 10 19.6)*
1.32 (0.67 10 2.59)

1.76 (1.17 to 2.64)*
2.27 (1.02 to 5.05)*
1.93 (1.01 fo 3.69)*
1.56 (0.75 to 3.23)
0.95 (0.39 to 2.32)
2.34 (0.95 to 5.80)

6.23 (3.51 to 11.04)****
5.89 (2.76 to 12.54)****
0.75 (0.58 to 0.96)***
2.19 (1.16 to 4.14)*

2.83 (1.50 to 5.34)**
2.27 (0.97 to 5.30)

6.64 (3.75 1o 11.74)***
1.29 (1.10 10 1.51)****
1.41 (1.16 10 1.73)****
1.26 (1.10 to 1.43)****
1.35 (0.84 10 2.16)

0.81 (0.44 to 1.51)
1.67 (1.06 to 2.62)*
1.22 (0.80 fo 1.88)
1.78 (1.20 fo 2.65)**
1.22 (0.81 fo 1.85)

4.0 (1.68 t0 9.52)***
1.45 (0.96 10 2.19)

2.58 (1.74 to 3.82)****
2.04 (1.24 to 3.37)*
1.55 (1.04 to 2.32)*
1.69 (1.10 fo 2.60)*
1.44 (0.89 to 2.34)
1.36 (0.64 to 2.87)

3.76 (2.69 to 5.24)****
2.46 (1.64 to 3.68)****
1.91 (1.21 t0 3.01)*
1.50 (1.0 to 2.25)*

1.85(1.22 10 2.81)**
1.99 (1.19 10 3.31)*

2.58 (1.74 10 3.82)****
1.57 (1.23 10 1.99)****
1.75 (1.28 10 2.37)****
1.64 (1.31 1o 2.04)****
1.08 (0.63 to 1.87)

*p<0.05; ** p<0.01; ***p<0.001; ****p<0.0001. tUnadjusted relative risks (RRs) and 95% confidence intervals (Cls). Falls: two or more falls in the

elderly assessed at one year follow up (n=283)
Factor Prevalence %
Sociodemographic
Age >75 15.5
Female 58.8
Education >10 y 34.1
Friends - infrequent meetings 343
Family status - unmarried 31.8
Health related
Poor and very poor health (self rated) 23.7
Change for the worse in health status last 6 months (self 27.7
rated)
=2 clinic visits per month 30.1
=3 Chronic diseases 62.0
=3 Medications taken 41.2
Hospitalisation - any, during last year 23.3
Vision problems 15.9
Hearing problems 55
Physical and leisure activities
ADL (any limitations) 10.6
IADL (2 or more limitations) 34.7
Total leisure activities <3 11.3
Physical activity (self rated) 35.4
Affective/cognitive
Depression at baseline 16.8
Cognitive impairment 7.8
Falls and gait
> one fall past year 11.2
Near falls often or occasionally 26.0
Slow walking speed 20.0
Unsteady/uneven gait 28.0
Injurious fall in the past year 8.5
past year. §Depression: total of seven or more on the short geriatric depression scale (GDS).

We looked separately at new incident cases of both depres-
sion and falls to generate hypotheses but found that the num-
bers were too small to conduct separate multivariate analyses.
Ideally, the detection of separate risk factors should focus on
such incident cases in order to find unique predictors for falls
and depression, but this was not possible with these data.
There were only 17 new fallers among elderly persons who did
not report falls at baseline and 48 persons with high scores on
the depression scale who did not have high scores at baseline.

RESULTS

The main demographic features of the study population are
shown in table 1. This study concentrated on the young-old as
reflected by the mean age of 71. The sample did not include
any native born Israelis; around half originated in the former
Soviet Union (CIS), a third came from Europe or the Americas,
and 15% were from North Africa and Asia. A third of the sam-
ple were relative veterans in Israel (immigrated before 1975),
a third came between 1976-1988, and a third came in the
recent wave of immigration from CIS since 1989. The majority
of respondents had a partial high school education, were mar-
ried and living with their spouse. The proportion of women in
the population and the proportion of elderly persons who were
married and living with their spouse is representative of
urban, Israeli elderly persons. There were proportionately
more immigrant elderly persons in the sample than in most
urban locations, but this is common to the city of Beer Sheva,
which has a high percentage of new immigrants."”

The relation between the demographic, health status,
physical activity, affective state, and fall history and the
reporting of either falls or depression at the one year follow up
is shown in table 2. Each factor is shown by the category rep-
resenting a poorer state of health, and the risk ratio was
calculated using the category that is indicative of better health

as the index group. Among the sociodemographic variables,
only female gender is a consistent risk factor for both falls and
depression. Most of the health related variables were consist-
ent risk factors for both falls and depression, except a reported
change for the worse in health status and problems with
hearing or vision. In an effort to find specific medications that
were related to falls or depression, we examined each
medication in a separate series of bivariate analyses. Of the 10
medications, sedatives and hypnotics were significantly
related to depression (p=0.004) and non-steroidal anti-
inflammatory drugs (NSAIDs) were associated with falls
(p=0.03). Limitations in activities of daily living (both basic
and instrumental) were strongly associated with both
outcomes, as were most of the parameters of gait, balance, and
fall history. Depression at baseline was a significant risk factor
for both outcomes, while cognitive impairment was signifi-
cant only for depression.

We arrived at a parsimonious set of combined risk factors
through a series of discriminant function analyses. The factors
that were retained included: poor self rated health, poor cog-
nitive status, impaired ADL, two or more clinic visits in the
past month, and slow walking speed. As both ADL and IADL
are markers for functional disability, we retained only ADL.
The balance and gait factors from the fall risk assessment also
were closely related, and so walking speed was retained as it
was the most significant single factor. Each factor that was
retained remained significant in three quarters of the final
discriminant functions. Depression at baseline was also
retained in predicting falls, as were retrospective falls in the
year before baseline in predicting depression. The discrimi-
nant functions were successful at distinguishing between
fallers and non-fallers (82%) and those with depressed symp-
toms from those without (76%). The results were better at
identifying the non-cases than the cases (84% for non-fallers,
64% for fallers; 82% for not depressed, 59% for those with
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depressive symptoms). The discriminant analysis results did
not change when depressive symptoms were added to the
predictors for falls. However, the addition of falls to the set of
predictors improved the case detection of depression from 59%
t0 63%.

Figure 1 shows the percentage of the sample that reported
falls by the number of risk factors. The second column shows
the model with the addition of depressive symptoms. There
was no set order in which risk factors were added and there-
fore any additional factor increased the risk of falls. There was
a significant increase in discriminating fallers from non-
fallers with the addition of each factor up until three factors,
at which point there is a non-significant decrease (X’ for
trend=28.2, p<0.00001). With the addition of depression,
there is an increase in falls reported at each level (Xx* for
trend=29.6, p<0.00001). However, the addition of depression
as a risk factor did not improve the explanatory power
(p=0.79).

As there were no significant changes between the level at
three risk factors and the level at four or more, these were
combined as is shown in figure 2. Here, it is clear that the set
of risk factors succeeds very well in predicting both depressive
symptoms and falls. The proportion of respondents reporting
both falls and depressive symptoms increases dramatically for
each risk factor added. In the case of depressive symptoms, the
proportion of respondents increases from 14% with no risk
factors to 78% with three or more risk factors, yielding a rela-
tive risk of 6.6 (x* for linear trend = 29.7, p<0.0001). The

Depressive symptoms
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addition of falls to the set of risk factors did not improve the
predictive power for depression (similar to predicting falls in
fig 1). With falls, the increase in the proportion of respondents
who reported falls increased from 3.5% with no risk factors to
46% with three or more risk factors, yielding a relative risk of
13.4 (x* for linear trend = 29.0, p<0.0001).

DISCUSSION

The results of this study support the third hypothesis about
the relation between falls and depression as common
outcomes from a set of other risk factors. We were able to
identify five risk factors that individually and in combination
increased the risk of falls and depression among community
dwelling elderly persons seen in primary care. The five risk
factors identified were poor self rated health, poor cognitive
function, impaired ADL, two or more clinic visits in the past
month, and slow walking speed. They represent different, yet
overlapping domains in geriatric assessment: medical condi-
tions, psychosocial status, cognitive function, and functional
status. Self rated health and two or more recent clinic visits
can indicate both acute and chronic morbidity with the addi-
tion of negative effect on morale." Frequent clinic visits may
also be a sign of help seeking, a need for attention, or an indi-
cation of a lack of an adequate social support."” Poor cognitive
function reflects neuropsychological status and may be
associated with depression." Impaired ADL is an expression of
functional dependence and one of the most commonly used
measures in assessing health in old age. Slow walking speed

Falls Figure 2 Occurrence of falls and
depressive symptoms on the basis of
the set of risk factors (poor self rated
health, poor cognitive status,
impaired ADL, two or more clinic
visits in the past month, slow walking
speed).

1 2 >3

3.2 6.5 13.4
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Key points

e Depression and falls among elderly persons are two
common conditions that are relatively underdiagnosed and
undertreated in primary care.

e The objective was to investigate whether there was a com-
mon set of risk factors that could predict an increased risk
of both falls and depression.

e The setting was a primary care clinic serving a mixed
socioeconomic population, in Beer Sheva, Israel. The sam-
ple included 283 General Sick Fund members, aged 60
and over, who completed both baseline assessments and
one year follow up inferviews.

e At the one year follow up, 12% of the sample reported fre-
quent falls in the past year and 25.5% of the sample
screened positive for depressive symptoms.

o A set of five risk factors was successful at discriminating
between fallers and non-fallers (86% discrimination) and
between those with and without depressive symptoms
(76%). The risk factors found were poor self rated health,
poor cognitive status, impaired ADL, two or more clinic
visits in the past month, and slow walking speed (>10 sec-
onds over five metres)

e For every risk factor added, there was a significant increase
in the proportion of respondents who had depressive symp-
toms. A similar result was found for falls.

e For a general practitioner or a geriatric physician, it might
be easier to detect these risk factors than to diagnose
depression or high risk for falls. When these risk factors are
detected in patients the physician can then be more active
in direct probing about depression and falls.

represents psychomotor performance that combines physical
agility, strength and proprioception and may also be an
expression of psychological status, especially depression."” The
findings are consistent with the principle of “multifinality”,
which means that the presence of a specific risk factor can
lead to multiple outcomes, reinforcing the need to adopt a
multifactorial model for the change in health status among
the elderly.

The identification of depression among the elderly popula-
tion has been shown to be problematic in primary care.' Typi-
cally, primary care physicians only recognise a small portion
(around 20%) of elderly patients with depression. The main
reason is that many elderly persons somatise their depression
in physical symptoms.” In a similar fashion, older people are
often reluctant to report falls to their primary care physician,
or they simply forget about their occurrence.”

It may be more feasible to identify the risk factors for
depression and falls than the conditions themselves. The
selected risk factors are all indicators that are easily assessed
in primary care practice. Those who have several of these risk
factors concurrently should be actively assessed for their psy-
chological state and fall risk. Many of these issues become
more clear after a home visit by the family physician or com-
munity nurse with environmental assessment. In a home visit,
it is possible to assess home hazards for falls and changes in
the psychosocial environment, such as a recent illness of a
family member, family abuse or neglect, and bereavement.

In this study, we used low ADL as a risk factor for falls and
depression. Clinical observations and the literature led us to
believe that decline in ADL was more likely to precede the
development of depression or falls.” * * In other studies, ADL
or physical disability have been used as outcome variables (for
example, Tinetti ef al'' and Bruce et al**). As others have noted,
any one condition can initiate a process of decline in health
status in elderly persons, which may then involve other
psychophysiological systems leading to functional impair-
ment and disability.*

Leisure time physical activity and exercise have been shown
to be positively associated with general wellbeing, and lower
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levels of depression and anxiety, while protecting from the risk
of fracture and falls.” ** Our results on the centrality of walk-
ing speed and ADL are consistent with these findings. Exercise
programmes especially designed for older persons are a prom-
ising area for fall prevention.”

The results in this study did not implicate hearing and
visual problems as risk factors for falls despite the fact that
these have been often reported.” This may either be because of
the relatively small number of respondents with either visual
or hearing problems in the study, but probably because of the
young-old age group and independent status of the study
sample.

The high rate of participation in the study (64%) indicates
that the issues of mobility and falls are of interest to a broad
selection of independently dwelling elderly persons. We have
no further information on those who chose not to participate
in the project at Time 1, but their reasons for declining indicate
that they may be a more active group.

The study relied on self report of falls, which is known to
have some systematic reporting bias because of retrospective
recall.” However, this practice is consistent with other research
protocols that have found that reported falls are an adequate
proxy measure for fall incidence.”” Furthermore, the other
results in the study give strong convergent validity to the fall
reports.

The multifactorial causation of falls and depression
suggests that the most appropriate treatment approach is
multidisciplinary, involving medical, functional, and psycho-
social aspects of geriatric care. Identification of those patients
at high risk of either depression or falls by attending to the
accumulation of risk factors, can be a step in primary preven-
tion. The physician’s recommendation can not only improve
compliance to medication, but can positively influence
attendance at physical exercise and social activities and other
lifestyle changes. In interviewing the elderly patient, it is
worth asking specifically about the occurrence of falls and to
use simple depression screening tests, for example.”

In conclusion, falls and depression are common and inter-
related symptoms in the elderly. More studies are needed to
further elucidate their relation and to strengthen efforts to
prevent their occurrence or at least to detect and treat them
effectively. This may afford a better quality of life for the rap-
idly growing elderly segment of the population.
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