
The increase in average lifespan is associated with an in-
crease in the number of age-related incurable co-morbidi-

ties, disabilities, and illnesses continuing for prolonged periods 
of time prior to death [1-4]. These circumstances have resulted 
in a rapid increase of vulnerable subpopulations of the very old, 
with co-morbidity, dementia, frailty, and limited life expectancy 
(VOCODFLEX) [4-6]. Treatment is associated with an increas-
ing number of specialists, each of whom recommends interven-
tions based on clinical practice guidelines of their field of exper-
tise. Lacking an integrative approach, the physicians involved 
may assume a passive role, projecting the burden of authority 
onto others–the bystander effect [7]. One result of this diffusion 
of responsibility is the increased number of drugs and adverse 
drug events (ADE). The number of casualties (mortality and 
morbidity), combined with the negative economic and social 
ramifications, justifies the definition of inappropriate medication 
use and polypharmacy (IMUP) as the  [4-6]. 
Clinicians strive to achieve the highest benefit/risk ratio for each 
medication but often do not succeed, especially in the VOCOD-
FLEX population in whom the harmful consequences of IMUP 
are particularly devastating [3-6]. The inability to balance the 
unprecedented medical, economic, and social needs of VOCOD-
FLEX is having an effect on the geriatric population [2,3,8].

The diverse negative clinical outcomes of IMUP include 
cognitive and functional impairments, delirium, malnutrition, 
weight loss, falls and hip fractures, incontinence, hospitaliza-
tions, nursing home placement, decreased quality of life (QoL), 
and quality of death [9]. Furthermore, IMUP is part of a vicious 
cycle of over-diagnosis and over-treatment, with rising cost of 
drugs and hospitalizations related to ADE placing unbearable 
financial burdens on healthcare systems [4,10-12]. Most health 
professionals consider IMUP to represent a major hazard to pa-
tients and healthcare systems.

Despite this awareness, no general consensus exists on the 
best way to combat the insidious problem of IMUP. Lists and 
criteria for drugs to avoid such as the Beers Criteria [13] and 
STOPP/START [14], as well as computerized tools [15], have 



not led to optimal prescribing when used alone [4-6]. These 
strategies seem to have missed the bigger picture, perhaps be-
cause they are derived from a guideline-based worldview that is 
based on a single disease model, which posits that patients are 
largely homogeneous. This conclusion is incongruent with the 
reality of older populations, where heterogeneity is the norm 
and where there is inseparable co-mingling of multiple diseases 
with multiple drugs [3,5,6].

We presented a different, patient-centered approach based on 
the Garfinkel Palliative-Geriatric method for poly-de-prescrib-
ing that attempts to minimize IMUP harm and improve QoL in 
the last periods of life. The method is based on the hypothesis 
that the clinical and economic harm resulting from IMUP out-
weighs the sum total of all the beneficial effects of the specific 
drugs and combinations of drugs de-prescribed.

Garfinkel Palliative-Geriatric method is based on three pillars:
•  The first pillar addresses increased rates and extent of age 

associated diseases with the rapid increase in vulnerable 
sub-populations of VOCODFLEX resulted in increased num-
ber of incurable co-morbidities, disability, and illness for 
prolonged periods of time prior to death. Multi-morbidity is 
associated with many specialists, each of whom recommends 
interventions based on the clinical practice guidelines of their 
field of expertise thus contributing to IMUP. When the sys-
tem is fragmented, with little or no direct communication be-
tween case manager and specialists, multiple problems ensue, 
especially for the VOCODFLEX. The absence of a single 
case manager capable of looking at the big picture for VO-
CODFLEX, promotes confusion among patients, families, 
and caregivers. Lacking a multi-disciplinary or integrative 
approach with one, acceptable and assertive case manager, 
may explain why the IMUP epidemic is emerging now. 

•  The second pillar addresses the lack of evidence-based med-
icine (EBM), particularly in VOCODFLEX regarding the 
benefit/risk ratio of most medications. There is under rep-
resentation of older adults in clinical trials. Very-old age 
and multiple co-morbidities are usually exclusion criteria in 
randomized controlled trials (RCT). Even when trials do in-
clude older patients, they do not represent the general older 
populations, and particularly VOCODFLEX [16,17]. How-
ever, physicians extrapolate from RCT performed in much 
younger and healthier participants applying them to all old-
er people including the frailest elderly (VOCODFLEX) in 
whom it is particularly inappropriate. 

•  The third pillar is the consensus that the extent of inappropri-
ate medication use (IMU) correlates to the number of drugs 
(polypharmacy) [18-20]. If the main determinant of IMUP 
is polypharmacy, then the solution for the problem should 
be reducing polypharmacy as much as possible, an interven-
tion for which we have coined the term  
(PDP) [3,5,6].

In all studies, the Garfinkel Palliative-Geriatric method and al-
gorithm (GPGP) [Figure 1] [1-3] were used in older people with 
polypharmacy of at least six prescription drugs. In the outpatients, 
exclusion criteria were life expectancy shorter than 6 months and 
expected patient/family inability to adhere to orderly follow-up. 

As part of comprehensive geriatric assessment (CGA) the 
pros and cons of each drug were discussed with the patient/fam-
ily in an attempt to evaluate the benefit/risk of each drug in the 
specific patient involved and based on their preferences. With 
their consent, a detailed set of recommendations was sent to the 
family doctor. De-prescribing as many non-life saving drugs as 
possible was recommended for at least 3 months. Follow-up is 
an inseparable part of the Garfinkel method, it includes updates 
at least once a year. At the end of the study, a detailed ques-
tionnaire assessing QoL, several clinical outcomes, and general 
satisfaction from the PDP intervention, was completed by each 
participant or by the primary caregiver or guardian if the patient 
was unable. The reaction of the physician to the PDP recommen-
dations was also recorded. In the community studies, the length 
of follow-up from the first meeting and PDP recommendations 
to the last follow-up was different in different patients but lasted 
at least 3 years (3–10 years follow-up) in all participants.

In the community longitudinal studies, participants were 
divided into two groups based on the rate of de-prescribing. 
The intervention, PDP included participants who discontinued 

number or more drugs at the end of the study [3]. Length of fol-
low-up was calculated as time from the first baseline visit until 
death, or until the last follow-up visit and questionnaire in those 
who were still alive. 

The first study was performed on disabled patients in 6 nurs-
ing departments at the Shoham Medical Geriatric Center in 
Pardes Hanna-Karkur, Israel. PDP was performed in 119 older 
disabled patients with co-morbidity, most of whom were bed 
ridden and experiencing significant cognitive decline. The con-
trol group included 61 comparable older patients in whom no 
change in medications was performed. They were treated by the 
same medical doctors and nurses. After one year, out of 331 
drugs de-prescribed, only 32 (10%) were re-administered by the 
nursing department doctors who were not aware of the study (in 
order to avoid bias), usually as a result of reappearance of symp-
toms for which the medication was initially prescribed. The 
control group continued medications as usual. Annual mortality 
and severe complications requiring referral to acute care facility 
were significantly reduced in PDP (  < 0.002, in both) [1]. 



The preliminary study in community dwelling older people 
was published in 2010 [21], De-prescribing was recommend-
ed for 311 medications in 64 patients (58% of drugs, 4.4 ± 2.5 
drugs per patient overall). Of the de-prescribed drugs, 2% were 
restarted because of recurrence of original indication, success-
ful discontinuation was achieved in 81% with no significant ad-
verse events or deaths attributed to PDP; 88% reported global 
improvement in health.

The next longitudinal studies were performed in older adults 
with follow-up of at least 3 years (range 3–10 years). The main 
results showed that compared to older people who de-prescribed 
fewer than 2 drugs, or who were consuming the same number 
or more drugs (controls), in participants who performed PDP 
(an average of 6–7 drugs de-prescribed), there was a statisti-
cally significant improvement in functional and cognitive sta-
tus, sleep quality, appetite, sphincter control, number of serious 

complications, QoL, and general satisfaction from the interven-
tion ( < 0.002 in all). The rate of hospitalizations and mortality 
were comparable. The clinical improvement caused by PDP was 
evident quite soon, usually within 3 months, and persisted for at 
least 2 years in 68% [3]. The last, yet unpublished longitudinal 
study also showed that the number of medications de-prescribed 
correlated to the extent of improvement. In all studies, unwill-
ingness of the family doctor to adopt PDP recommendations 
was the most significant barrier to de-prescribing [2,3].

Many of the great advances in medicine in the past decades are 
in large part due to the development and propagation of EBM, 
the principles of which have led the medical community to adopt 
the RCT as the gold standard of clinical research. The strongest 



guidelines developed by professional societies rest on the results 
of multiple, large RCTs. As such, physicians feel secure in pre-
scribing based on EBM guidelines, knowing that their practice 
is based on scientific truth. While this may be true for young-
er, healthier patients with one or two medical conditions, the 
waters become murky with regard to VOCODFLEX. Very-old 
age and multiple co-morbidities are usually exclusion criteria 
in RCTs. Even when trials do include some older patients these 
patients typically do not represent the tremendous heterogeneity 
of VOCODFLEX [16,17]. However, in an atmosphere of de-
fensive medicine, the medical community is extrapolating from 
the RCT performed in much younger and healthier participants 
and applying them to all older people including VOCODFLEX. 
Furthermore, the same diseases in these populations behave dif-
ferently in disease presentation and the physiological alterations 
that occur in geriatric populations. 

There is no longer such a term as  of a dis-
ease, as was studied in medical school. These populations ex-
perience a natural history of multi-morbidity in combination 
with polypharmacy, a reality that changes the disease in unique 
ways and about which we have little to no concrete knowledge. 
In multi-morbid geriatric populations, this situation is the new 
norm [3]. An additional key factor is that the positive benefit/
risk ratio of most interventions decreases or becomes negative 
as older patients join the ranks of VOCODFLEX and near the 
end of their life expectancy. 

Boyd et al. [20] concluded that, "adhering to current guide-
lines in elders with co-morbidities may lead to inappropriate 
clinical judgment; create perverse incentives to care, and dimin-
ish the quality of care." This situation is particularly inappro-
priate in the frailest elderly (VOCODFLEX) and in end-stage 
populations where palliative care should be the main focus, 
continuing curative and particularly preventative medications 
borders on the absurd [22].

Despite the tenuous evidence base, we continue to implement 
multiple specialty-specific interventions in older patients, irre-
spective of extreme age and patient characteristics and often into 
the palliative stages prior to death. Our older population is in a 
strange position. They and their doctors believe doctors act based 
on EBM guidelines. In reality, this may not be the case. When 
physicians believe they act based on EBM, they continue to pre-
scribe without hesitation. In this way, the epidemic of IMUP is in-
creasing, and nothing short of a revolution in clinical thinking will 
suffice to prevent or at least reduce its devastating consequences.

This medical approach is both unprofessional and unethical. 
No one would dare extrapolate from guidelines proven in adults 
to include children, so why we performed this in another vulner-
able subpopulation of older people? We do know that older peo-
ple are much more vulnerable to ADE with a much higher rate 
of hospitalizations. Nevertheless, even ethical, knowledgeable 
medical doctors who are aware of the risk of IMUP continue to 
prescribe and feel secure believing that they are following the 

strongest guidelines that rest on the results of multiple, large 
RCTs, thus representing the scientific truth of EBM in older 
people as well. These assumptions are a huge mistake.

The bystander effect and diffusion of responsibility [7] result in 
the proliferation of drugs, interactions, and ADE. When the system 
is fragmented, with little or no direct communication between case 
managers and specialists, multiple problems ensue, especially for 
the multi-morbid patient. From the specialist’s perspective, the 
paramount concern is preventing morbidity or mortality from a 
disease in their specialty. General practitioners will mostly adopt 
the specialist’s recommendations and rarely interfere or stop these 
treatments. The absence of a single, knowledgeable, assertive case 
manager capable of looking at the big picture for VOCODFLEX 
promotes confusion among patients, families, and caregivers. 

Gnjidic et al. [18] define polypharmacy as regularly taking five 
drugs. Beyond this standard, older people experience increased 
risk of mortality, disability, frailty, and falls. However, this defi-
nition encompasses ranges of the population, thus highlighting 
the huge extent of polypharmacy. In our view, cut-off numbers 
should not be the main concern since IMUP can occur with even 
a single medication; however, the risk of IMUP increases as the 
number of medications prescribed increases [18,19].

In an attempt to improve the situation, in 2013 we established 
the International Group for Reducing Inappropriate Medication 
Use and Polypharmacy (IGRIMUP), which published a position 
statement on the topic of IMUP and de-prescribing with 10 recom-
mendations for action [4]. IGRIMUP's goal is to combat IMUP via 
interdisciplinary communication and collaboration. IGRIMUP’s 
membership currently includes more than 140 leading health pro-
fessionals from more than 30 countries who are collaborating and 
strategizing on "the war against IMUP." Due to the extent of the 
problem, members believe that the situation should be addressed 
as a global pandemic [3-6]. However, despite the increase in glob-
al awareness to IMUP, there is no global consensus regarding 
the best methods to combat the IMUP epidemic; however, most 
involve de-prescribing. In 2003, Woodward [23] introduced the 
term , which he defined as, "achieving better health 
outcomes for older people through reducing medications.” This 
definition attacks the dogma that drugs are always good and high-
lights the risk of too many drugs becoming a disease in itself. The 
best way to combat polypharmacy may be poly-de-prescribing. In 
other words, not only does IMU increase in correlation to the num-
ber of drugs prescribed but conversely, the improvement in IMU 
correlates to the number of drugs de-prescribed, and the rational 
de-prescribing interventions may be safe and well tolerated [1-3].

Approaches to de-prescribing are traditionally classified as 
explicit (criteria-based) or implicit (judgment-based) [4,6]. Ex-
plicit dogma such as lists of drugs to avoid has shown scant 
evidence of improved clinical outcomes. Furthermore, these 
approaches create a fallacy suggesting that medications not ap-
pearing on these lists are unconditionally appropriate. However, 
all medications are potentially inappropriate when given for the 



wrong indication in patients with the wrong clinical characteris-
tics. While explicit tools are helpful in highlighting prescribing 
errors, they have several shortcomings, which render them in-
sufficient as stand-alone tools in reducing IMUP [2,3]. An up-
grade on the explicit approach can be found in computerized 
decision-making support systems, a substantial leap forward in 
tackling the complexity of drug-drug and drug-disease interac-
tions. However, such an approach does not address specific pa-
tient factors (e.g., pharmacogenetics, behavioral factors), which 
are central to the etiology of IMUP. While such programs are 
a useful adjunct, overreliance on them may be misleading and 
even harmful to elderly patients [5]. Implicit tools are more so-
phisticated. They consider evidence based results, clinical cir-
cumstances, and in some cases patient preferences. 

In our view, the GPGP method represents the highest level of a 
patient-centered, professional, ethical approach, while still con-
sidering patient and family preferences. The Garfinkel algorithm 
is simple and applicable to all patients, with any combination of 
co-morbidities and medications. It is relevant in a wide range of 
clinical scenarios. It combines EBM knowledge with clinical 
judgment and gives high priority to patient/family preferences. 
It is a palliative approach in line with the Holmes framework in 
which medications with preventive/curative intention of ques-
tionable value in their impact on suffering or QoL are stopped. 
A less aggressive approach to reaching rigid target goals (blood 
pressure, serum glucose, and lipid concentrations) is needed. Giv-
en the bold nature of this intervention, all recommendations for 
drug discontinuation must be explained in depth and approved by 
the patient and family [1-3]. The high degree of involvement by 
the patient and families can potentially be time-consuming, but 
this element reduces the likelihood of lawsuits. The GPGP meth-
od has already been implemented in Israel in nursing departments 
[1] as well as with community-dwelling elders [2,21]. The system 
was beneficial for both populations. It was also proven to be ef-
fective and safe by other members of the IGRIMUP. 

In the longitudinal, prospective, nonrandomized study in Is-
rael, follow-up lasted more than 3 years. We found that the main 
barrier to de-prescribing was the unwillingness of physicians to 
adopt PDP recommendations ( < 0.0001). Our main findings 

-
scription drug was associated with a significant improvement 
in QoL and several clinical outcomes including functional and 
cognitive status, as compared to the control group who stopped 
only two medications or less (  < 0.002 for all parameters eval-
uated). The rate of hospitalizations and mortality was compara-
ble. Health improvement occurred within 3 months after PDP in 

yet unpublished longitudinal study we found that the extent of 
improvement correlated to the number of drugs de-prescribed. 
We hope that our findings will encourage medical doctors to 

de-prescribe more routinely. Although cost-effectiveness has yet 
to be studied, intuitively GPGP seems likely to provide substan-
tial financial savings for patients and healthcare systems alike.

This study was not a double-blinded RCT, which may be consid-
ered a weakness. However, researching interventions for IMUP 
may need different standards than those applied to trials for drugs 
funded by pharmaceutical companies. A traditional RCT in VO-
CODFLEX would be practically impossible. One would need to 
find a large cohort of demographically similar patients, stop in 
the intervention group a number of medications within the same 
list of medications prescribed for the same medical conditions, 
then follow both groups for several years. Logistically, the sample 
sizes necessary for this sort of study would be prohibitive given 
the great heterogeneity of VOCODFLEX, and funding would be 
sparse. Yet, these factors cannot be an excuse. We must proceed 
with innovative approaches to treat one of the most devastating 
problems our vulnerable patients face. Our intention is that our 
results should provide a modicum of confidence to clinicians to 
overcome the manifold barriers to de-prescribing. 

Despite the availability of multiple tools to assist the clini-
cian in de-prescribing, this critical practice remains woefully 
underused. Several obstacles to de-prescribing were identified, 
the main obstacle being the psychological difficulty involved 
in making complex treatment decisions in the face of uncer-
tainty. This finding is true for both practitioners and patients 
[3,4,6]. Even when the GP recommends de-prescribing, the 
patient may disregard this advice without specialist approval. 
Some even suspect attempts to de-prescribe as having economic 
incentives: pressure from their HMO or insurance companies 
to save money. The physician barriers to de-prescribing include 
the excess time needed to safely de-prescribe, including discuss-
ing these complex issues with the patient/family, fear of not fol-
lowing guidelines or specialists recommendations, pressure of 
their superiors or drug companies, and fear of lawsuits [3,4,6]. 
These various barriers may lead clinicians to a feeling of be-
ing trapped. Without the evidence and systematic frameworks 
to reduce IMUP, scant EBM studies proving beneficial effects 
to de-prescribing and no guidelines for rational de-prescribing, 
even knowledgeable and ethical clinicians lack the confidence 
to de-prescribe and thus continue to harm their most vulnerable 
patients, despite the very best of intentions [3,4,6].

Despite the grim picture, there are signs of light on the horizon. 
There is a significant change in attitudes of doctors and patients. 
In contrast to a generation ago, more patients today believe that 
they are taking too many medications and may be open to de-pre-
scribing. Attitudes toward IMUP have also begun to change with 
drug reduction becoming increasingly recognized as a global goal 
of the highest priority. Several studies and reviews highlight the 



trend toward increased de-prescribing. Reeve at al. [24] conduct-
ed a U.S. population-based study and evaluated the attitudes of 
older adults toward prescribing. The majority of older adults were 
willing to have at least one medicine de-prescribed and did not 
report distress surrounding this decision. Taking six or more med-
ications was significantly associated with willingness to de-pre-
scribing. The results of this study and others conclude that edu-
cation of clinicians and patients alike is an essential component 
in the fight against IMUP and that patient resistance to de-pre-
scribing may be influenced by information acquired through the 
media stressing the importance of rational de-prescribing [4]. We 
would expand on these notions and claim that education about 
de-prescribing must begin earlier. Medical schools and residency 
training programs must teach clinicians more about IMUP as well 
as the methods to combat it [4-6]. These topics must become part 
of the core curriculum. With regards to patient education, public 
awareness campaigns should be waged about the harms of IMUP 
and the need to de-prescribe. Combined, these strategies will 
have a large impact on the attitudes of both clinicians and pa-
tients. These strategies must take the form of the aggressive use of 
poly-de-prescribing and the discontinuation of as many medica-
tions as possible. The main IGRIMUP recommendations include 
reviewing all medications; identifying drugs to be stopped, substi-
tuted, or reduced; and planning a de-prescribing regimen in part-
nership with the patient and frequently reviewing and supporting 
the patient [4]. In our view, de-prescribing should be regarded as 
an essential part of good prescribing [25]. In today’s atmosphere 
of defensive medicine and guideline-based prescribing, a large 
part of “first, do no harm” in the geriatric population must focus 
on de-prescribing. Partnership with the patient and family in de-
cision-making is essential, and a key to overcoming barriers to 
de-prescribing. In line with the IGRIMUP recommendations, our 
proposed GPGP approach provides a simple and practical tool for 
rational, patient-centered de-prescribing that has proven to be safe 
and include significant clinical benefits. 

Applying the Garfinkel method of poly-de-prescribing may im-
prove the last period of life for millions of older people and 
may also save on drug cost and cost of hospitalizations resulting 
from IMUP. 


