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Letters
RESEARCH LETTER

Mortality From Falls in Dutch Adults 80 Years
and Older, 2000-2016
Falls are a leading cause of health care consumption, morbidity, and mortality among older adults.1,2 Falls mortality in persons 80 years and older in the Netherlands decreased from 1969
through 1999, and then slightly increased from 2000 through
2008.3 We assessed trends in falls mortality in persons 80 years
and older from 2000 through 2016.
Methods | The institutional review board (Erasmus MC, University Medical Center Rotterdam) waived the need for
informed consent. Statistics Netherlands is a nationwide,
statutory institute, which manages the Official Cause-ofDeath Statistics.4 Data on unintended deaths from falls of
persons 80 years and older were collected from 2000
through 2016. We had access to underlying (primary) causeof-death data, as determined by Statistics Netherlands following the international coding rules of the World Health
Organization. An unintentional fall was defined using the
International Classification of Diseases, 10th Revision (ICD-10;
codes W00-W19).
Numbers of deaths from falls were specified for age and
sex. Crude mortality rates were calculated. Age-specific
mortality rates were calculated in 5-year age groups (80-84,
85-89, 90-94, and ≥95 years) for men and women. Ageadjustment was done by direct standardization to correct for
demographic changes throughout the study and mortality rates
were expressed as cases per 100 000 persons 80 years and
older. The mid-year population was used as the denominator
for each year of the study. To model the trend in falls mortality, a regression model with Poisson error and log link was used.
This model gives evidence of increasing linear trends, stable
trends over time, or decreasing trends. A 2-sided P value of less
than .05 was considered statistically significant. Statistical
analyses were performed using SPSS Statistical Data software
(IBM), version 17.0.0.
Results | From 2000 through 2016, an increase in the total number of deaths from falls in Dutch persons 80 years and older
was seen (from 391 deaths in 2000 to 2501 in 2016) (Table).
The overall crude mortality rate per 100 000 population increased from 78.1 (95% CI, 70.4-85.9) in 2000 to 334.0 (95%
CI, 320.9-347.1) in 2016 (P < .001). Age-adjusted mortality rates
per 100 000 persons in those 80 years and older increased significantly from 110.3 (95% CI, 90.9-129.6) in 2000 to 356.5 (95%
CI, 333.2-379.8) in 2016 for men (P < .001) and from 91.6 (95%
CI, 80.6-102.6) in 2000 to 380.5 (95% CI, 361.8-399.1) in 2016
for women (P < .001) (Figure). The age-specific mortality rates
increased throughout the study period with age and for both
men and women (Table).
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Discussion | A reduction in falls mortality rates in persons 80
years and older in the Netherlands was reported from 1969
through 1999,3 but this study found an increase from 2000
through 2016.
A strength of the study is the availability of reliable and
valid data on unnatural causes of death.4 The ICD-10 codes
were used throughout the study period, with a validity of 85%
to 90%. In the Netherlands, all deaths due to accidents, suicide, and violence are assessed and confirmed by forensic specialists of the municipality using a standard procedure that remained unchanged from 2000 through 2016. However, no
information was available on the falls history, circumstances,
or risk factors such as comorbidity or polypharmacy. Furthermore, it is not known if the results are generalizable to other
populations.
Multiple factors might have contributed to increased falls
and falls mortality. Improved awareness and reporting of falls
as an underlying cause of death could have contributed to at
least part of the increase.5 In addition, older people are living
longer, living longer independently, and are generally more active compared with previous generations, perhaps increasing
their risk of falls. Multimorbidity may have increased, leading to an increased fall risk.6 Multimorbidity and the ensuing
polypharmacy might also increase the risk for more serious fallrelated injuries. New studies should explore reasons for the recent increase in falls mortality in persons 80 years and older.
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Figure. Falls Mortality Rates in Persons 80 Years or Older in the
Netherlands, 2000-2016

Age-Adjusted Rate of Falls Mortality
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COMMENT & RESPONSE

Interventions to Prevent Falls in Older Adults
To the Editor Dr Tricco and colleagues1 compared interventions for preventing falls in older adults. The systematic review and network meta-analysis demonstrated that exercise
alone and various combined interventions were associated with
lower risk of injurious falls compared with usual care. Some
methodological issues deserve comment.
First, exercise is a broadly defined concept because it is a
heterogeneous physical activity with respect to type, intensity, and frequency. Exercise was classified as one of the categories of intervention in the network meta-analysis, but it was
not clarified what exercise was effective for preventing falls
among older adults.
Second, the authors did not state whether final values or
changes from baseline were used to determine mean differences for continuous outcomes. We wonder whether they observed no significant baseline differences in continuous outcomes between the treatment groups.
Third, studies reporting continuous outcomes without the
associated measure of variance were included in the analysis, with standard errors imputed. Therefore, a subgroup analysis based on the imputed data are needed.
Fourth, the major assumption in network meta-analyses
is exchangeability of studies.2 The validity of network metaanalysis is based on the underlying assumption that there is
no imbalance in the distribution of effect modifiers across the
1382

different types of direct treatment comparisons.3 If there is an
imbalance in the distribution of effect modifiers between different types of comparisons, indirect comparisons are biased
and the validity of the network meta-analysis is compromised.3
Our concern is that it is difficult to guarantee that the common comparators are transitive, which means that the placebo groups are adequately similar across clinical trials. Even
though the baseline characteristics were similar across trials,
the possibility of uneven distribution of unknown effect modifiers cannot be ruled out.
Although the authors showed no evidence of significant
inconsistency across the network meta-analysis, it is not
enough to assess the appropriateness of the assumptions from
clinical and methodological viewpoints.2 The findings depend on clinical and epidemiological judgment in context and
need to be verified conceptually and epidemiologically.
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In Reply Drs Lee and Song make an important point about exercise being a broad category, which in our review could have
ranged from tai chi to strength training. Given the number and
complexity of interventions included in our review, it was not
possible to analyze the types of exercise further, as there were
too many nodes for network meta-analysis to be feasible. Therefore, all studies involving any form of exercise were combined.
To further clarify what types and components of exercise are most
effective, we are currently conducting a separate network metaanalysis of the exercise studies from our original review, using
a coding scheme of approximately 25 different exercise codes that
will allow us to break down each exercise into its components.
For our single continuous outcome (quality of life), we used
the final values to determine the mean differences. The change
from baseline was not used due to lack of data on the variability of change from baseline and insufficient data to impute this
variability. Because of the paucity of studies, we were unable
to further explore the baseline differences.
Based on the quality-of-life data, only 1 pairwise metaanalysis was feasible comparing exercise vs usual care using
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