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Abstract

Introduction: This study aims to investigate the quality of detection and
management of falls in the elderly population by general practitioners in
the Netherlands, using the Assessing Care of Vulnerable Elders (ACOVE)
Quality Indicators (QIs).

Methods: Community-dwelling persons aged 70 years or above, regis-
tered in participating general practices, were asked to fill in a question-
naire designed to determine GP adherence to fall-related rules. We in-
vestigated the association between adherence and increased risk for func-
tional decline - quantified by Identification of Seniors At Risk for Primary
Care (ISAR-PC) score. We then cross-validated the self-reported falls with
medical records.

Results: Of the 950 elders responding to our questionnaire, only 11%
reported that their GP proactively asked them about falls. Of the 160
patients who reported two or more falls, or one fall for which they vis-
ited GP, only 23% had fall documentation in their records. Adherence
ranged between 14% and 49%, and was positively associated with the
ISAR-PC. The history of fall circumstances and risk factors for falls were
documented in, maximally, 37% of the people who fell.

Conclusions: Based on the ACOVE fall-related rules, the quality of fall
management in Dutch primary care deserves more attention. Although
there was a positive association between pass rates and increased risk for
functional decline, opportunities for fall prevention may lie in increased
attention for cognitive status, (modification of) home hazards and recom-
mendation of a supervised exercise program. Computerized clinical deci-
sion support systems may play an important role in improving adherence
to the QIs.

8.1 Introduction

F
alls in older age form a major health concern, since they occur fre-
quently and have serious consequences for both the elderly individ-
uals and the health care system in terms of costs and psychological
and medical attention [1, 2, 3, 4]. By now, over 20 fall risk factors have
been identified, and usually falling is caused by the presence of mul-

tiple risk factors [3, 5, 6]. In addition, interactions between different risk factors
such as old age, having a history of falling, multimorbidity, and the use of certain
medications may have an additive effect to the risk of falling [7, 8, 9].



Chapter 8 117

Despite the complex nature of the falls, many of its risk factors and their inter-
actions are modifiable, thus providing opportunities for prevention, treatment
and management [10]. Promising interventions, guidelines, and strategies for
detecting community dwelling seniors at an increased risk of falling and sub-
sequently reducing the number of recurrent falls have been developed recently
[11, 12, 13, 14, 15]. However, fall prevention programs often involve multiple
healthcare professionals, and lack of effective communication and coordination
between them may lead to underdetection and loss of attention to falls [16]. In
a previous study, we showed lacunas in the role that general practitioners (GPs)
currently play in fall detection and prevention in a large case-study in the Nether-
lands [16]. In addition, older seniors often do not complain to physicians about
fall-related problems, such as decreased balance and mobility, and therefore falls
may go undetected and untreated until after an otherwise-preventable injury has
occurred, which would otherwise have been preventable [17].
The Assessing Care Of Vulnerable Elders (ACOVE) quality indicators (QIs) is
a set of indicators in the form of rules (formalized QIs) intended to evaluate
whether the care being delivered to (vulnerable) elderly meets prespecified qual-
ity standards. The higher the adherence to the rules, the better the quality of de-
livered care is [18]. Adherence to a rule is quantified as the ”pass rate” of the rule.
The ACOVE QIs are based on evidence and expert opinion, and describe process
rather than outcome measures. The set comprises 12 QIs pertaining to fall detec-
tion and management, which forms a promising tool to assess fall-related quality
of care. In particular, the population of seniors at increased risk of health deterio-
ration forms an important target for quality of care assessment and intervention
[19].
In a recent systematic review [11] we showed that the quality of fall detection
and management in primary care, nursing homes and managed care was low, as
assessed based on ACOVE quality indicators, with pass rates varying from 3%
to 44%. To our knowledge, there are no studies investigating fall detection and
management by general practitioners in Europe using the whole set of ACOVE
fall QIs. Therefore, the aim of our study was to assess the quality of detection
and management of falls in the elderly population by general practitioners in the
Netherlands, by using the complete ACOVE QI set for falls. In addition, we in-
vestigated the association between adherence to the QIs and the functional state
of the patient as well as the validity of self-reported falls compared to the infor-
mation recorded in the patient’s medical records.
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8.2 Methods

8.2.1 Study design and population

Four general practices, including 20 general practitioners, participated in our
study. These GPs were registered at a network of GP practices in Amsterdam
Southeast called the GAZO centers (Gezondheidscentra Zuidoost) and were us-
ing the same the electronic medical record (EMR). All community-dwelling per-
sons, aged 70 years or older, registered in one of the participating general prac-
tices were identified through the EMR by their GP. Of these, patients were ex-
cluded if, according to their GP, they were terminally ill, suffered from dementia,
did not understand Dutch, or planned to move or spend a long time abroad. El-
igible persons received a letter with study information from their GP, along with
a written informed consent form, a self-reporting questionnaire and a return en-
velope. They were invited to fill out the questionnaire themselves, but if they
needed help, an informal caregiver was allowed to provide help.

8.2.2 Ethical approval and informed consent

All participants were asked to provide written informed consent for data col-
lection and participation in the study after receiving written study information.
The study was part of a larger study and was approved by the Medical Ethics
Committee of the Academic Medical Center, University of Amsterdam, in the
Netherlands (protocol FIT: MEC10/182) [20].

8.2.3 Fall quality indicator set

A total of 108 ACOVE QIs covering eight conditions, including falls, were previ-
ously translated to the Dutch GP environment by a panel of nine clinical experts
in The Netherlands. This translated set contained nine fall-related QIs, which we
used in the current study for assessing the quality of fall detection and prevention
by GPs [12, 18].
The QIs focus on screening for falls and instability, and on the approach to man-
age and document these conditions. A QI links a logical condition to a conclusion,
for example: IF a vulnerable elder reports a history of two or more falls (or one
fall for which the elder visits the general practitioner) in the past year, THEN the
general practitioner should document a basic fall history (including type and cir-
cumstances of the falls, and possible contributing factors) within three months
of the reported history. The formalized form of the QIs, called a rule, consists of
data elements that were crisp and clear for scoring the QIs. A rule is adhered to if
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the conclusion (which is usually an action) is fulfilled when the rule was eligible
(that is, its logical condition was true).

8.2.4 Survey for obtaining the pass rates of the rules

We designed a questionnaire to obtain relevant information for determining the
pass rates of the fall-related QIs. The questionnaire was structured in two parts.
The first part elicited information regarding the participants’ general demograph-
ics and medical conditions. The information gathered included gender, age, edu-
cation (categorized as university/ professional education, high school/secondary
vocational education, primary school or lower level), marital status (categorized
as married or living with partner; or widow, divorced or never married), liv-
ing situation (categorized as living independently; or residing in an assisted liv-
ing facility), increased risk for functional decline (identified by the Identification
of Seniors at Risk tool for Primary Care (ISAR-PC) score ≥ 2) [20], comorbidity,
polypharmacy (defined as using 3 or more medications) and daily activity.
Activities of daily living (ADL) impairment was defined as requiring help with
at least one of the daily activities, measured by the modified Katz-15 index score
(score between 0 and 15) [21]. Chronic multimorbidity was scored by calculating
the number of the conditions described in table 8.1 [22]. Geriatric conditions were
defined as syndromes that are frequently observed in vulnerable older patients
and are less common in general adult care [23]. The number of geriatric condi-
tions was scored by calculating the number of geriatric conditions described in
table 8.1 [24].
The second part of the questionnaire covered questions to test the eligibility of
the QI for the patient and whether his or her GP undertook the required actions
related to fall management and detection according to the ”THEN”-part of the
QI. The most important information for testing the eligibility of the rule for the
patient (i.e. whether the IF-part of the rule is true) was the number of falls in the
previous 12 months, having worsening difficulty with ambulation, balance, or
mobility, whether the patient attended the emergency department or visited the
GP due to a fall, whether they use walking aids, and using specific medications
(e.g. benzodiazepine). We also asked the patient whether his or her GP proac-
tively asked them whether they sustained a fall in the previous 12 months.
To evaluate the “THEN” -part of a rule, there were questions about any referral
from the GP to the specialist or other caregiver within the period three months
prior to, and three months after, the fall. We also asked whether the GP took
any action regarding the fall(s). For example, a clinical rule related to benzodi-
azepine states: “IF a vulnerable elder reports a history of 2 or more falls (or one
fall for which the elder visits the general practitioner) in the past year and is tak-
ing a benzodiazepine, THEN the general practitioner should document a discus-
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sion of related risks and assistance offered to reduce/discontinue benzodiazepine
use”. The patients were asked to indicate if they received advice regarding ben-
zodiazepine use shortly before the fall or within the period of three months after
the fall. Data about advice regarding modifications at home to reduce fall haz-
ards, exercise therapy and walking aid evaluation or use were also gathered in
the same way. Three experts (one medical informatician (SE) a geriatrician (SR)
and a nurse (MR)) evaluated the questionnaire on completeness and whether the
questions were comprehensible for elders.

8.2.5 Cross-validation of documentation of self-reported falls with
the medical record

Since the International Classification of Primary Care (ICPC) coding system does
not have any coding available for falls, we used free text search in the EMR to
cross-validate the self-reported falls.
For this purpose, we used the SOAP-journals, which is a method of keeping med-
ical records used at general practices in the Netherlands. For all patients who
responded to our questionnaire, we extracted all their medical records between
2010 and 2012 in which any Dutch word corresponding to the following English
words were present in the SOAP-journals: “fall”, “trauma”, “crack”, “rupture”,
“slipped”, “fracture”, “bruise”, “balance”, “gait” or “mobility problems”. The
extraction was done anonymously. Next, we selected those records that were
registered a maximum of 365 days (12 months) prior to the date when the ques-
tionnaire was filled out by the patient. Afterward, we identified the records for
the patients who reported one or more falls, specifically those for which the fol-
lowing conditions hold:
1) Reported two or more falls in the last 12 months, or one fall for which they
visited the emergency department or the GP. 2) Reported one or more falls in the
last 12 months and indicated that their GP had proactively asked them whether
they sustained multiple falls.

8.2.6 Data analysis

Our main outcome measure was the degree of adherence to the rules, in terms of
their pass rates, based on the reported data. The pass rate of a rule was defined as
the number of times the action in the THEN-part of a rule was performed by the
GP while the rule was eligible. To calculate the pass rates per rule, we divided the
number of times the rule was followed by the number of times it was eligible to
be followed. To inspect the association between pass rates and vulnerability, we
also calculated the pass rate as a function of vulnerability. We defined increased
risk of functional decline on the basis of the ISAR-PC score (ranges between 0 and
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9.5). An ISAR-PC ≤ 2 points predicts increased risk for functional decline within
one year.Demographic data were analyzed using descriptive statistics.
Cross-validation analysis: The resulting records were checked manually by a re-
searcher to ascertain whether the documentation was indeed fall-related or con-
tained the reason(s) for falling. We classified three levels of documentation for
each patient:

1. Complete documentation: The fall history and the circumstances of falls, as
well as the reasons (and preferably risk factors for fall/evaluation/plan) are
documented.

2. Semi-complete documentation: A brief fragment or word from which we
can infer that the patient sustained a fall but does not constitute a complete
history.

3. No fall documentation: None of the above. For example the word “crack/
fracture” alone was considered as no fall documentation, because one can-
not infer if the fracture was due to a fall. The percentage for each group was
then calculated.

All statistical analyses were performed by using the R statistical software envi-
ronment version 2.11.1 (R Foundation for Statistical Computing, Vienna, Aus-
tria).

8.3 Results

Our cohort consisted of 950 patients, aged 70 years or older, responding to our
questionnaire (response rate 56% , 950/1700). Table 8.1 shows the patient charac-
teristics of the study sample. In total, 22% (209) of the respondents reported that
they sustained falls during the previous 12 months. Of these, only 11% (103) re-
ported two or more falls. In total, 160 patients indicated that they had sustained
two or more falls, or one fall for which they visited the emergency department or
the GP.
Only 11% (101/950) of the respondents indicated that their GP had proactively
asked them whether they sustained a fall during the previous 12 months. A sub-
analysis in this group showed that the number of patients with increased risk of
functional decline, according to ISAR-PC (≥2), was 84 (84%). Respectively, 60
(60%) and 39 (39%) patients out of 101 reported that they sustained one fall, or
two or more falls during the previous 12 months. The median of the number
of geriatric and chronic conditions were respectively 3 (1st and 3rd inter-quartile
range: 2-4) and 2 (1st and 3rd inter-quartile range: 1-3). The median ADL-score
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Table 8.1: Baseline characteristics of our cohort.

Characteristic Number of Fallers Non-fallers
participants
(N = 950) (N = 209) (N = 684)

Age*, mean (SD) 77.7 (6.1) 78.8 (6.4) 77.3 (5.9)
74 years or younger, no. (%) 343 (36) 68 (33) 262 (38)
75-84 years, no. (%) 432 (45) 90 (43) 315 (46)
85 years or older, no. (%) 168 (18) 50 (24) 102 (15)

Missing data, no. (%) 7 (1) 1 (0) 5 (1)

Gender*: male, no. (%) 410 (43) 78 (37) 314 (46)

Country of birth: NL, no. (%) 771 (81) 175 (84) 547 (80)

Marital status*, no. (%)
Married or living with partner 455 (48) 83 (40) 347 (51)
Widow, divorced or never married 490 (52) 126 (60) 332 (49)

Missing data, no. (%) 5 (-)

Education, no.(%)
University/ higher professional education 126 (13) 28 (13) 94 (14)
High school/ secondary vocational education 377 (40) 85 (41) 269 (39)
Primary school or less / practical training 434 (46) 96 (46) 309 (45)

Missing data, no. (%) 13 (1) 12 (2)

Living arrangement*. no. (%)
Living independently without assistance 880 (93) 188 (90) 645 (94)
Assisted living facility 56 (6) 19 (10) 27 (4)

Missing data, no. (%) 14 (1) 2 (0)

Multimorbidity:
Number of geriatric conditions$*, 2 [1-3] 2 [1-3] 1 [0-2]

median [IQR]
Chronic multimorbidity!*, median [IQR] 1 [0-2] 3 [2-5] 1 [1-2]

Polypharmacy*, (≤ 3) no. (%) 571 (60) 143 (68) 393 (57)

Dependency of activity of daily living score 1 [0-3] 2 [2-4] 0 [0-2]
(Katz ADL)*, median [IQR]

Number of patients at risk for functional decline 681 (72) 171 (82) 466 (68)
(≤ 2), according to ISAR-PC*, no. (%)

No: number; SD: standard deviation; IQR: inter-quartile range; * p-value for all the variables
was less than 0.05. !: Chronic multimorbidity: diabetes, stroke (cerebral hemorrhage, cerebral
infarction or transient ischemic attack (TIA)), heart failure, myocardial infarct/angina, a form
of cancer (malignancy), asthma, osteoarthritis (chronic bronchitis, emphysema or COPD, os-
teoarthritis, rheumatoid) of hips or knees, osteoporosis/osteoporotic (hip fracture-fractures(other
than hip fractures)), prostate complaints by benign prostatic hyperplasia. $: Geriatric conditions:
polypharmacy, falls in the previous 12 months, incontinency, cognitive impairment, depressive
symptoms (psychological: depression; anxiety / panic disorder), activity of daily living (ADL)
impairment, vision and/or hearing impairments and (functional) mobility impairment.
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was 2 (1st and 3rd inter-quartile range: 1-4).
Table 8.2 shows the pass rates per QI in the whole cohort, which varied be-
tween 14% and 49% with the lowest and highest scores, respectively, for “offer-
ing structured/supervised exercise program” and the “benzodiazepine advice”.
Figure 8.1 demonstrates the performance of these rules as function of the ISAR-
PC scores. Six out of nine rules show a positive association between the pass
rates and ISAR-PC. Eye exams, medication/benzodiazepine advices and cogni-
tive tests showed a relatively constant association.

Table 8.2: Performance on QIs for falls

Quality indicator

Number of eligible
patients among Pass
950 elderly rate (%)
patients (%)

1) IF a (V)E reports a history of ≤ 2 falls$ in the past year, 160 (17) 34
THEN the GP should document a basic fall history

2) IF a (V)E reports a history of ≤ 2 falls$ in the past year, 160 (17) 34
THEN the GP should document receipt of an eye exam
in the past year, or evidence of visual acuity testing.

3) IF a (V)E reports a history of ≤ 2 falls$ in the past year, 279 (29) 25
or has worsening difficulty with ambulation, balance, or mobility,
THEN the GP should document a basic gait, balance,
and strength evaluation.

4) IF a (V)E reports a history of ≤ 2 falls$ in the past year, 160 (17) 17
THEN the GP should document an assessment of cognitive status.

5) IF a (V)E reports a history of ≤ 2 falls$ in the past year, 160 (17) 18
THEN the GP should document an assessment and modification
of home hazards recommended in the past year.

6) IF a (V)E reports a history of ≤ 2 falls$ in the past year and is 35 (4) 49
taking a benzodiazepine, THEN the GP should document a
discussion of related risks and assistance offered to
reduce/discontinue benzodiazepine use.

7) IF a (V)E demonstrates decreased balance AND does not have 154 (16) 18
an assistive device, THEN an evaluation/prescription for an
assistive device should be offered.

8) IF a (V)E reports a history of ≤ 2 falls$ in the past year 95 (10) 22
AND has an assistive device, THEN there should be documentation
of an assistive device review.

9) IF a (V)E is found to have a problem with gait, balance or strength 214 (23) 14
THEN there should be documentation of a structured/supervised
exercise program offered.

$: Or 1 fall for which the elder visits the general practitioner; (V)E: (vulnerable) elder; GP: general practitioner.

8.3.1 Cross-validation

After automatically selecting the records in the EMR, we identified 461 records,
belonging to 326 unique patients, containing fall-related words documented in
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the period of 365 days prior to the date when the patient filled his or her ques-
tionnaire. Table 8.3 shows the result of the cross-validation by testing the two
conditions.

Table 8.3: The results of the cross-validation

No Semi-complete Complete Total
documentation documentation documentation documentation

Reported (≤ 2) falls, or one fall for 25 18 18 37 / 160
which they visited the GP (N = 160) (23%)

Sustained ≤ 2 falls for which they did 206 24 8 32 / 790
not visit the GP for a fall (N = 790) (4%)

Having one or more falls AND reported 4 12 10 22 / 60
that GP proactively asked about the (37%)
fall (N = 60)

Having no falls or reported that GP 209 24 19 43 / 890
did not proactively ask about falls (5%)
(N = 890)

8.4 Discussion

Our results show that the pass rates related to falls and mobility disorders in the
Netherlands, based on the ACOVE QIs and a patient survey, ranged between
14%-49%. The rule regarding evaluation and discontinuation of risky medica-
tions in patients who sustained a fall had the highest performance among the
nine QIs. In addition, our results show a general positive association between
pass rates and increased risk of functional decline, for six out of nine rules. The
remaining three rules, related to QIs pertaining to cognitive exams, eye exams
and medication advice, show a constant association. Only 11% of the commu-
nity dwelling seniors 70 years or older reported that their GP had proactively
asked them whether they sustained a fall during the previous 12 months. Both
the number of geriatric and chronic conditions, as well as the median of the mod-
ified Katz-ADL index score, were higher in this group. Moreover, over 80% of the
patients in this group had an ISAR-PC score above 2.
Finally, we showed that the actual EMR documentation pertaining to falls was
poor (23% of patients), even for those patients who sustained a fall and reported
that the GP had proactively asked them about falls. Although the quality indica-
tor pertaining to fall history indicates that the GP should have documented the
fall history, less than 40% of the eligible patients had fall documentation.
This is the largest study of the evaluation of the quality of fall and instability
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Figure 8.1: Performance of QIs for falls: pass rates when ISAR-PC scores increase.
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detection and management of general practitioners in Europe using the nine
ACOVE fall QIs. Although we offered help for filling out the questionnaire, it
is plausible that the respondents were healthier than non-respondents, and thus
this survey may have underestimated the health delivery to the more vulnera-
ble elderly patients. The sub-analysis in the group of elderly with higher risk
of functional decline, however, shows that adherence to the ACOVE fall rules
stays poor, which strengthens the generalizability of our findings. Although pa-
tient self-report may be limited by recall bias, the cross-validation showed that
in our study patient self-report exceeded the actual EMR documentation by GPs.
Therefore, it is likely that the questionnaires represent GP actions quite well. Due
to lack of ICPC codes for falls, this search was text based. Finally we may have
underestimated actual EMR fall documentation, because we were not able to in-
clude information from hospital discharge letters and it is common practice for
Dutch GPs to use these letters as documentation without transcribing them into
their “SOAP” forms.

A similar study was performed in the US by Rubenstein and colleagues [17]. The
assessment of falls and mobility in this study was both chart-based and patient
interview-based for vulnerable elderly patients. At the time of eligibility determi-
nation, the patients were screened for vulnerability by telephone using the Vul-
nerable Elder Survey (VES)-13 to identify patients at increased risk of functional
decline or death over the next two years [25], where in our study the ISAR-PC
filled this role. In addition, the fall QI set in this study consisted of eight QIs that
were not exactly the same as in the Dutch set, thus making the comparison more
difficult. Regardless of their design and differences, both studies point to a low
adherence to fall QIs, and comparable results for fall history documentation and
documenting a basic gait, balance, and strength evaluation, which test the same
premises and recommend similar actions. The pass rate for the QI that requires
an exercise program for those elderly patients for whom problems with gait and
strength have been detected was much higher than in our set (US eligible num-
ber of patients for this QI=14, pass rate = 71%). The number of patients who
answered positively to our question (“Did you have problems with walking or
your balance during the past 6 months?”) was 214, which is much higher than
in the US study. The difference can partly be attributed to the difference in ques-
tioning/searching. In the US study, the criterion is described as: “For patients
with weakness or deconditioning, chart review searched for a recommendation
for exercise or a referral to physical therapy. For imbalance, an exercise program
or referral for an assistive device was sought”. There were a low number of pa-
tients eligible for this criterion.
One study in the UK addressed two ACOVE fall QIs in the primary care setting
[26]. The remaining QIs from the fall set were either not valid for the UK or were



Chapter 8 127

difficult to implement. The data were derived from self-reports at interview. The
mean pass rates for the two QIs were 43.5% (CI: 36.5-50.6) which led to a conclu-
sion of a poor quality of care for geriatric conditions such as falls.
The fact that GPs did proactively ask about falling in the group of patients with a
higher risk of functional decline implies that the GPs had paid more attention to
vulnerability in their elderly patients and considered it as a risk factor for falling,
even though this percentage is still comparatively low. The quality of documen-
tation and the pass rate for fall history-taking were very disappointing, especially
in the group with higher risk of falling. Although, as mentioned above, The low
documentation rates could partly be attributable to the use of the hospital dis-
charge letter as part of the GPs documentation, which was not searchable for our
study. This would mainly underestimate documentation of the circumstances
of the fall; subsequent fall preventive treatment and management would still be
needed to be documented in the EMR, and the low documentation rate therefore
indicates an impediment to fall management by GPs.
In addition, the information on delivered care for falls could have been lacking in
the GP’s EMR, while the care might have been delivered and documented in an-
other setting (e.g. eye exams are always done freely in the opticians office in the
Netherlands) and therefore the GPs did not document it in the EMR. Therefore,
a better alignment of the care processes is needed. This alignment could also be
better supported if a better coding system were available for falls. Expanding the
list of ICPC codes is therefore necessary.
Nevertheless, as Rubenstein and colleagues indicated [17], the fact that patients
reported only a few of the examination components to have been performed sug-
gests that the problem is in performance, not just in documentation. There is
evidence about the effectiveness of the follow-up assessment in reducing sub-
sequent falls [15]. Therefore, this performance should be increased proactively,
especially in vulnerable elderly people. Computerized clinical decision support
systems can play an important role in this respect.

8.5 Conclusion

Our findings demonstrate an insufficiency in the quality of evaluation and man-
agement of falls in community dwelling older persons in the Netherlands, which
indicates that there is much room for improvement. Although there was a pos-
itive association between pass rates and increased risk of functional decline, ad-
herence should still be increased. Documentation of falls and the risk factors
related to falls, which is important for better follow-up, needs further improve-
ment. Adherence to the QIs might improve the outcome for those patients who
are exposed to higher risk of falling. Computerized clinical decision support sys-
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tems may play an important role in this respect.
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