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OBJECTIVES: To explore the association between history
of several types of abuse and falling.
DESIGN: Cross-sectional population-based study.
SETTING: Data from the Salud, Bienestar y Envejeci-
miento (Health, Well-being, and Aging) Bogot�a Study.
PARTICIPANTS: Community-dwelling adults aged 60
and older living in Bogot�a, Colombia (n52,000).
MEASUREMENTS: Falling was defined as the number
of times a person had fallen during the previous 12
months. History of abuse was assessed according to self-
report. Logistic regression analyses were used to assess
the association between elder abuse and falling, adjust-
ing for potential confounders.
RESULTS: Multivariate data analyses showed significant
higher odds of any falls (�1 vs 0) for past emotional
(odds ratio (OR)51.53, 95% confidence interval
(CI)51.23–1.90), physical (OR51.98, 95% CI51.57–
2.51), or sexual (OR53.08, 95% CI51.78–5.32) abuse.
Similarly, the odds of recurrent falls (�2 vs 0–1) were
significantly higher with each type of abuse. In addition,
the odds of any falls and recurrent falls were significant
higher in participants with polyvictimization (�2 types of
abuse) than in those with no history of abuse or 1 type of
abuse.
CONCLUSION: History of abuse (emotional, physical,
or sexual) was strongly associated with falling in older
adults living in Bogota. Further research is needed
to confirm these findings and further delineate the
independent effects of elder abuse on fall risk. J Am
Geriatr Soc 2018.
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Approximately one-third of people aged 65 and older
who live in the community and half of those aged 80

and older fall each year.1,2 Consequences of falling include
developing fear of falling, emergency department visits,
death, hospital admissions, functional decline, and dis-
charge to a nursing home.1,2

There is usually a combination of intrinsic (e.g., gait
impairment) and extrinsic (e.g., environmental hazards) risk
factors for falling in older adults,3 including functional
impairment, cognitive impairment, depression, walking and
balance impairment, extremity weakness, vision impair-
ment, psychotropic medications, and medical conditions,
such as diabetes, urinary incontinence, and stroke.2–4 Elder
abuse is a factor that may be associated with falls.5,6

Elder abuse is common and has grave consequences.
The National Elder Mistreatment Study showed that 1 in
10 participants had at least 1 category of abuse in the past
year, with 5.1% reporting neglect, 4.6% emotional abuse,
1.6% physical abuse, 0.6% sexual abuse, and 5.2% cur-
rent financial exploitation.7 Elder abuse victimization has
psychological and physical consequences by increasing
mortality, emergency department use, hospitalization, and
nursing home placement.8,9

The Salud, Bienestar y Envejecimiento (SABE; Health,
Well-being and Aging) Bogot�a Study presents an opportu-
nity to evaluate the association between abuse and falling
in a large Hispanic population.9,10 There are few studies
on abuse of elderly Hispanic adults. Hispanic elder abuse
in the community accounted for 36.8% of confirmed cases
reported to Adult Protective Services in Texas from 1991
to 1995.11 Approximately 40% of Hispanic elderly adults
residing in low-income communities had experienced some
form of elder abuse and or neglect within the previous
year. Of these, 24.7% reported psychological abuse,
10.7% physical abuse, 9% sexual abuse, 16.7% financial
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exploitation, and 11.7% caregiver neglect.12 Abuse of
elderly Hispanic adults has been evaluated but not the
association between abuse and falling.

Limited data have linked suspicious accidental falls to
physical abuse,5,6 but studies have linked other forms of
abuse to falling in older adults in any population. The rea-
son other types of abuse are linked to falling could be the
relationship of abuse with postraumatic stress disorder,
depression or caregiver stress.13 The objective of this study
was to explore the association between a history of vari-
ous types of abuse and falling in older adults in Bogot�a,
Colombia.

METHODS

The SABE Bogot�a Study is a cross-sectional survey that was
conducted in Bogota, Colombia, in 2012. It was designed
using a probabilistic sampling scheme by random selection of
clusters (sets of 10 houses). Initially selected individuals were
invited in person to participate and were visited 1 to 2 times at
their homes. Of 2,442 persons contacted, 81.9% agreed to
participate, for a total of 2,000 participants who were inter-
viewed and assessed in their homes. Based on population pro-
jections, this population was statistically representative of
779,534 persons aged 60 and older living in Bogot�a in 2012.
Teams composed of a supervisor, 3 or 4 surveyors, and 1
expert in anthropometric measurements were created. A team
of experts composed of the principal investigator or a co-
investigator, a professional trained in conducting field inter-
views, a statistician, and the field coordinator trained each
team. The surveys were administered orally in Spanish.9,10

The Pan American Health Organization designed the
SABE survey for 7 Latin American cities.14 The instrument
was modified and adapted to Colombia’s context, and a
section on violent experiences was added. All survey
respondents signed informed consent to participate in the
study, which the ethics committee of the Pontificia Univer-
sidad Javeriana, Bogota, approved.

The outcome variable for this study was falling, which
was assessed by asking participant: “Have you fallen in
the last 12 months?” A positive response was followed by
“How many times have you fallen?” According to number
of falls, falling was categorized in 2 ways; any falling was
defined as 1 or more versus 0 falls, and recurrent falling
was defined as 2 or more versus 0 or 1 falls.

The main independent variable was history of abuse,
assessed according to the question: “Have you ever been a
victim of emotional (e.g., offensive expressions or insults),
physical (lesions/physical aggression such as blows, slaps,
kicks), or sexual abuse?” The questions were asked of the
older person in a separate room if he or she lived with
someone. This approach has been used and found valid in
other studies examining history of abuse.15

Sociodemographic variables included age, sex, years
of education (0–4 vs �5), and socioeconomic status (SES).
In Colombia, SES is categorized into 6 levels from the
lowest to the highest social class, depending on income
level and house characteristics, following the methodology
reported by the Departamento Administrativo Nacional de
Estadistica.10 We dichotomized SES by merging the 2 low-
est levels and comparing them with the 4 highest levels.

Other variables were poor vision, depressive symptoms,
cognitive function, psychotropic medications, functional sta-
tus, comorbidity, and walking speed. Poor vision was defined
as a report or regular or poor (vs good, very good, excellent)
near (e.g., read or see images in a newspaper) or distance
(e.g., recognize someone across the street) vision with or
without correction. Depressive symptoms were measured
using the Geriatric Depression Scale (GDS; range 0–15;
depression defined as �6).16 This scale has been shown to
have high reliability, with an internal consistency in older
Colombians (a50.78),17 as well in this study (a50.84). Cog-
nitive function was assessed using the abbreviated version of
the Mini-Mental State Examination validated in the initial
SABE studies.18 Scores on the abbreviated version range from
0 to 19, with higher scores indicating better cognitive func-
tion. A score less than 13 indicates cognitive impairment. The
study interviewers checked all medications that each elder
participant was taking at home. Psychotropic medications
were defined as benzodiazepines, opioids, sleep medications
(prescribed or over the counter, e.g., diphenhydramine, chlor-
pheniramine), antidepressants, and antipsychotics. Func-
tional status was evaluated using the Lawton scale for
instrumental activities of daily living (IADLs),19 which
assesses 8 activities (using the telephone, taking medications,
managing finances, preparing meals, shopping, housekeep-
ing, doing laundry, using transportation). Scores range from
0 to 8, with higher scores signifying better functional status.
Low IADLs was defined as a Lawton score less than 4.
Comorbidity included history of 7 medical conditions: hyper-
tension, diabetes mellitus, coronary heart disease, arthritis,
stroke, chronic pulmonary obstructive disease, and cancer.
Respondents were asked: “Has a doctor or a nurse told you
that you have...?” for each of the conditions. High comorbid-
ity was defined as having a history of 3 or more of these con-
ditions. Walking speed was measured in meters per second,
and slow walking speed was defined as being below the 25th

percentile (<0.48 m/s).
A descriptive analysis was performed by estimating per-

centages for nominal variables and means6standard devia-
tions for continuous variables. Bivariate analyses of falling
with history of abuse and risk factors reported in the litera-
ture for falling or abuse available in the database where
done and odds ratios (ORs) with 95% confidence intervals
(CIs) were reported. To construct multivariate logistic
regression models, potential confounding factors in the asso-
ciation between falling and history of abuse were identified
to make multivariate logistic regression models were used to
select in significant variables into each model and estimate
the odds of any falls (�1 vs 0) or recurrent falls (�2 vs 0–1).
Models were checked using the Hosmer-Lemeshow proce-
dure and showed good fit of the data (all p >0.20).20 The
association between falling and number of abuse types (�2
considered polyvictimization) was also estimated. Statistical
significance was set at p<.05. SAS version 9.4 (SAS Institute,
Inc., Cary, NC) was used for analysis.

RESULTS

Of the 2,000 study participants, 62.4% were female,
28.4% (n5569) had fallen once, and 12.7% (n5254) had
fallen 2 times or more during the previous year; 26.9%
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had a history of emotional abuse, 19.4% physical abuse,
2.8% sexual abuse, 33.8% any type of abuse, and 13.7%
polyvictimization (�2 types of abuse). Regarding the

number of abuse types, 20.1% (n5402) had 1 type,
12.0% (n5241) had 2 types, and 1.7% (n533) had 3
types of abuse.

Table 1. Descriptive Statistics and Bivariate Bivariate Associations with Falling: Bogot�a Salud, Bienestar y Envejecimiento
Study

Odds Ratio (95% Confidence Interval) P-Value

Characteristic All, N 5 2,000

�1 (n 5 569) vs 0 Falls,

n 5 1,431

�2 (n 5 254) vs 0–1 Falls,

n 5 1,746

Age, mean 6 standard deviation 71.2 6 8.0 1.02 (1.01–1.03) <.001 1.03 (1.01–1.04) .002
Female, n (%) 1,249 (62.4) 1.29 (1.05–1.58) .01 1.36 (1.02–1.80) .03
Education 0–4 years, n (%) 887 (44.3) 1.38 (1.14–1.68) .001 1.55 (1.19–2.02) .001
Low socioeconomic status, n (%) 1,038 (51.9) 1.23 (1.01–1.49) .04 1.29 (0.99–1.69) .06
Depression (Geriatric Depression

Scale score �6), n (%)
514 (25.7) 1.48 (1.20–1.84) <.001 1.78 (1.35–2.35) <.001

�3 comorbidities, n (%) 323 (16.1) 1.51 (1.18–1.95) .001 1.74 (1.27–2.40) .001
Lawton instrumental activity of

daily living score <4, n (%)
150 (7.5) 1.60 (1.13–2.26) .007 1.73 (1.13–2.66) .01

Poor vision, n (%) 1,042 (52.1) 1.26 (1.04–1.53) .02 1.49 (1.14–1.95) .004
Psychotropics, n (%) 164 (8.2) 2.11 (1.52–2.92) <.001 2.74 (1.88–3.99) <.001
Low cognition (abbreviated Mini-Mental

State Examination score <13), n (%)
286 (14.3) 1.45 (1.12–1.89) .005 1.30 (0.92–1.85) .14

Walking speed <0.48 m/s, n (%) 780 (39.0) 1.27 (1.04–1.54) .02 1.18 (0.90–1.55) .22
Emotional abuse, n (%) 539 (26.9) 1.52 (1.23–1.88) <.001 1.52 (1.15–2.01) .003
Physical abuse, n (%) 388 (19.4) 1.98 (1.57–2.50) <.001 2.19 (1.64–2.94) <.001
Sexual abuse, n (%) 56 (2.8) 3.24 (1.90–5.54) <.001 2.37 (1.27–4.40) .006
Any type of abuse, n (%) 676 (33.8) 1.68 (1.38–2.06) <.001 1.65 (1.26–2.16) <.001
�2 types of abuse, n (%) 274 (13.7) 2.10 (1.62–2.73) <.001 2.53 (1.84–3.47) <.001

Table 2. Multivariate Logistic Regression Models: Association Between Falling and History of Abuse: Bogot�a
Salud, Bienestar y Envejecimiento Study (N 5 2,000)

Odds Ratio (95% Confidence Interval)

Characteristic Model 1 Model 2 Model 3 Model 4

Any falls: �1 vs 0
Age 1.02 (1.01–1.03) 1.02 (1.01–1.03) 1.02 (1.01–1.03) 1.02 (1.01–1.04)
Female 1.25 (1.01–1.53) 1.26 (1.02–1.55)
Psychotropics 1.94 (1.39–2.70) 1.91 (1.37–2.66) 1.88 (1.35–2.62) 1.96 (1.41–2.73)
Depression (GDS score �6) 1.27 (1.02–1.59)
�3 comorbidities 1.31 (1.02–1.70) 1.32 (1.02–1.71) 1.33 (1.02–1.72)
Emotional abuse 1.53 (1.23–1.90)
Physical abuse 1.98 (1.57–2.51)
Sexual abuse 3.08 (1.78–5.32)
Any type of abuse 1.72 (1.40–2.11)

Recurrent falls: �2 vs 0–1
Age 1.02 (1.01–1.04) 1.02 (1.01–1.04) 1.02 (1.00–1.04) 1.02 (1.01–1.04)
Psychotropics 2.36 (1.61–2.48) 2.31 (1.57–3.41) 2.35 (1.60–3.45) 2.34 (1.59–3.44)
Depression (GDS score �6) 1.46 (1.09–1.96) 1.40 (1.04–1.87) 1.50 (1.12–2.00) 1.43 (1.07–1.91)
�3 comorbidities 1.42 (1.02–1.98) 1.41 (1.01–1.96) 1.45 (1.05–2.02) 1.40 (1.01–1.94)
Emotional abuse 1.43 (1.07–1.91)
Physical abuse 2.05 (1.51–2.77)
Sexual abuse 2.11 (1.12–3.99)
Any type of abuse 1.54 (1.17–2.04)

Odds ratios adjusted for all other variables in the model.

For any falling: Model 1 adjusted for age, sex, psychotropics, high comorbidity, emotional abuse. Model 2 adjusted for age, psychotropics, high comor-

bidity, physical abuse. Model 3 adjusted for age, psychotropics, depression, high comorbidity, sexual abuse. Model 4 adjusted for age, sex, psychotropics,

any type of abuse.

For recurrent falling: Model 1 adjusted for age, psychotropics, depression, high comorbidity, emotional abuse. Model 2 adjusted for age, psychotropics,

depression, high comorbidity, physical abuse. Model 3 adjusted for age, psychotropics, depression, high comorbidity, sexual abuse. Model 4 adjusted for

age, psychotropics, depression, high comorbidity, any type of abuse.

GDS 5 Geriatric Depression Scale.
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In bivariate analyses, age, female sex, low education,
poor vision, high comorbidity, depression, functional limita-
tions (IADLs), slow walking speed, psychotropic medica-
tions, and cognitive impairment were significantly associated
with falling (�1 falls,�2 falls, or both, Table 1).

Multivariate logistic regression analyses related to the
association between falling and history of abuse are in Table
2. Only variables found significant were included, with each
OR adjusted for all the other variables in the model. Older
adults reporting past emotional (OR51.53, 95% CI51.23–
1.90, p<.001), physical (OR51.98, 95% CI51.57–2.51,
p<.001), sexual (OR53.08, 95% CI51.78–5.32, p<.001),
or any (OR51.72, 95% CI51.40–2.11, p<.001) abuse had
higher odds of any falls. Similarly, older adults reporting
past emotional (OR 1.43, 95% CI51.07–1.91, p5.01),
physical (OR52.05, 95% CI51.51–2.77, p<.001), sexual
(OR52.11, 95% CI51.12–3.99, p5.02), or any
(OR51.54, 95% CI51.17–2.04, p5.002) abuse had higher
odds of recurrent falls.

The unadjusted percentage of study participants falling
increased from 24.8% for participants having no abuse to
30.9% with 1 type, 41.1% with 2 types, and 54.6% with 3
types of abuse (Mantel-Haenszel test, chi-square538.62,
p<.001). In multivariate models (only variables found sig-
nificant included), participants with polyvictimization (�2
types of abuse) had higher odds of any falls than those with
no history of abuse or 1 type of abuse (OR52.13, 95%
CI51.64–2.78, p<.001). Participants with polyvictimiza-
tion had higher odds of recurrent falls than those with no
history of abuse or 1 type of abuse (OR52.39, 95%
CI51.72–3.33, p<.001) (Figure 1).

DISCUSSION

History of abuse was associated with higher odds of any
falls and recurrent falls. Participants with polyvictimiza-
tion had higher odds of any falls and recurrent falls. These
are unique findings; to our knowledge, no prior studies
have reported an association between history of emotional
or sexual abuse and falls. There are only a few reports on
physical abuse potentially related to falling but none on
other types of abuse.5,21

A potential explanation for why a history of abuse
may be related to falling is that any type of abuse has

been associated with psychological consequences such as
symptoms of depression, anxiety, and posttraumatic stress
disorder.9,13 Past abuse as stressful traumatic events may
also have long-term physical health consequences by
increasing the allostatic load and neurohormonal dysregu-
lation. These consequences include chronic musculoskel-
etal pain and cardiovascular disease.22,23 It is also possible
that abuse is related to other fall risk factors, including
unsafe environment, poor nutrition, inadequate physical
and emotional support, and poor medical care, which
could indirectly be related to falling.7 Further research is
needed to disentangle these relationships to more clearly
identify the independent effects of elder abuse on fall risk.

Although accidents often cause injury in older adults,
not all injuries are the result of accidents.5 Falls can be
related to assaults and violent attacks.21 Some people
experiencing physical elder abuse may initially be reported
in the hospital emergency department to have had an
“accidental” fall despite suspicious characteristics such as
bruises on the breast, internal injuries, and upper extrem-
ity dislocations,5,6 but there are limited data supporting
these statements. Barriers to data availability include lack
of screening for and underreporting of elder abuse. The lit-
erature has not previously reported a link between falling
and history of other types of abuse.

Our study has important public health implications.
For instance, elder abuse needs to be systematically
screened for and addressed in the healthcare system. A his-
tory of elder abuse should be considered as an additional
important factor in the etiology of falls. Falling is a com-
mon geriatric syndrome that requires a multidimensional
approach and management.

Our study has some limitations. First, the cross-
sectional nature of the study did not allow us to determine
causality. It is likely that a history of abuse leads to fall-
ing, but it is also possible that falling, more likely in a frail
older adult, may lead to abuse. Second, this sample is rep-
resentative only of adults aged 60 and older living in the
capital city of Colombia. Third, we do not know when
the abuse occurred relative to the fall. Fourth, recall may
cause bias. Individuals who have depression may be less
likely to recall past traumatic events; it is also possible
that people who have been abused are more likely to
report events such as falls. Fifth, participants with low

Figure 1. Multivariate logistic regression models examining the relationship between polyvictimization and falls: predictors for
(A) any falls, (B) recurrent falls). Each odds ratio (OR) is adjusted for all the other variables in the models from (A) and (B)
(e.g., age, high comorbidity). CI5 confidence interval.
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cognition, usually excluded or represented by a proxy,
may not recall the events well. These limitations may
affect the interpretation or applicability of our results.
Nevertheless, this study also has strengths, being the first
epidemiological study on the association between different
types of abuse (physical, emotional, sexual) and falling.
History of abuse has not been included in the list set of
risk factors for falling worldwide.1–4

History of abuse (emotional, physical, sexual) was
strongly associated with falls in elderly adults in Bogota,
Colombia. Further research is needed to explain the asso-
ciation between and sequence of events and why people
with a history of elder abuse are more likely to fall.
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