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a.	 Acetaminophen alone on a regular or as-needed sched-
ule

b.	 Hydrocodone
c.	 Tramadol
d.	 Fentanyl

3.	 In place of her zolpidem, you recommend which of 
the following?
a.	 No naps after meals
b.	 Activities to prevent sleep after meals
c.	 If zolipdem is needed, hold until 11:00 pm to midnight
d.	 All of the above alternatives are correct.

4.	 If the patient had been taking other psychotropic 
medications such as anxiolytics and/or antipsychot-
ics, her fall risk could be decreased by which of the 
following?
a.	 Abruptly stopping all psychotropic drugs
b.	 Stepwise discontinuance of her psychotropic drugs 

(i.e., one drug at a time)
c.	 Careful tapering of each psychotropic drug to avoid 

withdrawal reactions
d.	 Alternatives b and c are correct.

Answer key: 1. d; 2. a; 3. d; 4. d

Evidence for medication association with 
falls and fractures

A study of physical and pharmacologic “restraint” of 307 
nursing home patients with dementia showed that 43% to 45% 
of residents received medications that could be viewed as phar-
macologic restraints. Residents with physically abusive behav-
ior, infrequent family visits, and severe cognitive impairment 
(i.e., lack of recall or orientation to time, place, or person) were 
more likely to receive pharmacologic restraints.9 An earlier 
1-year study of 33,351 Illinois nursing home residents found 
that 60% received at least one psychotropic medication during 
that year.10 In 4,501 cases of hip fracture among ambulatory 
patients 65 years of age or older,11 BZs with a longer half-life 
have been associated with a greater risk of falls and hip frac-
ture compared with BZs with a shorter half-life.

Self-assessment questions
5.	 The nursing home patient with which of the following 

may be more likely to receive pharmacologic “re-
straints” with psychotropics?
a.	 Physically abusive behavior
b.	 Infrequent family visits
c.	 Severe cognitive impairment
d.	 All of the above alternatives are correct.

6.	 Severe cognitive impairment may involve lack of pa-
tient recall or orientation to which of the following?
a.	 Time
b.	 Place
c.	 Person
d.	 All of the above alternatives are correct.

Answer key: 5. d; 6. d
Both long- and shorter-acting BZs markedly increase the 

risk of falls. Serum diazepam blood levels have been directly 
correlated with the incidence of falls.12 Even shorter-acting 
BZs (e.g., triazolam, oxazepam) given more often than one to 
two times per week have been associated with increased fall 
risk.13 A study of the sensitivity of elderly individuals to triazo-
lam found that pharmacokinetic rather than pharmacodynamic 
differences between older and younger patients explained the 
greater sensitivity to the drug. Peak serum triazolam concen-
tration was approximately 50% higher and triazolam clearance 
50% lower in the elderly versus the younger group of patients.14 
Both antipsychotics and antidepressants also have been shown 
to increase fall risk.15 An association between antihistamines, 
narcotic analgesics, anticonvulsants, metoclopramide, antihy-
pertensives, and falls in those taking other multiple psychoac-
tive (i.e., both with and without psychotropics) medications 
also has been reported.16–20 The risk of falls is doubled for each 
psychotropic added to the patient’s drug regimen, both with and 
without other psychoactive medications (e.g., antihistamines, 
narcotic analgesics, anticonvulsants, metoclopramide, antihy-
pertensives).24–28

Self-assessment questions
7.	 Both long- and shorter acting BZs have been shown 

to increase fall risk.
a.	 True
b.	 False

8.	 Fall risk has been shown to be increased by both sin-
gle and multiple agent use of which of the following?
a.	 Anxiolytics
b.	 Antipsychotics
c.	 Antidepressants
d.	 All of the above alternatives are correct.

9.	 Fall risk has been shown to be increased by which of 
the following?
a.	 Single psychoactives
b.	 Multiple psychoactives
c.	 Alternative a or b is correct with or without psychotro-

pic drugs.
d.	 All of the above alternatives are correct.

10.	Fall risk increases by roughly how much for each psy-
chotropic added to a patients drug regimen?
a.	 One-half
b.	 Two times
c.	 Three times
d.	 Four times

Answer key: 7. a; 8. d; 9. d; 10. b

Medication interventions and falls
Beneficial changes in psychotropic medications17 and the 

multidisciplinary interventions of nurses, consultant phar-
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macists, and attending clinicians to reduce falls, injuries, and 
costs18–20 are also important means of fall prevention. In one 
study, buspirone intervention in place of BZs and/or antipsy-
chotics, careful drug withdrawal by stepwise discontinuance 
with tapering of 10% to 25% of the dose per week, or both also 
have been shown to decrease falls by 70% and improve cog-
nition compared with similar patients.17 The provisions of the 
Omnibus Budget Reconciliation Acts of 1987 and 1990 on ap-
propriate use of psychotropic drugs in the United States man-
date at least two to three tapering attempts of anxiolytics and 
antipsychotic psychotropics within the first 6 to 12 months of 
placement within a nursing facility. Effective October 1, 2008, 
Medicare no longer reimburses for falls occurring in acute care 
settings, as a “hospital-acquired condition.”21 The newest Cen-
ters for Medicare & Medicaid Services (CMS) guidelines stress 
the need for gradual reduction of all psychotropic medication 
doses, including buspirone, unless patient dementia or other 
neuropsychiatric illness worsens during attempts at tapering. 
Examples of the concept of adverse effects on rapid or sudden 
versus gradual drug withdrawal include seizures with BZs, tar-
dive dyskinesia or return of schizophrenia signs and symptoms 
with antipsychotics, and serotonin syndrome and worsening of 
depression with rapid withdrawal of antidepressants. See www.
cms.hhs.gov for the latest CMS guidelines for medications. 

A meta-analysis of 57 studies on the contribution of psycho-
tropic drugs to falls in older patients concluded that a small but 
consistent association exists between the use of most classes 
of drugs and falls. The meta-analysis did not consider or define 
inappropriate polypharmacy.22 Falls were second only to non-
steroidal anti-inflammatory drug (NSAID) adverse drug reac-
tions as causes for adverse drug reaction hospitalizations from 
the long-term care facility.23 A 1966–1999 review of psychotro-
pics and falls suggested that all psychotropics may increase the 
risk of falls and that each additional agent may increase the 
overall risk by a factor of 2.0 per psychotropic.24 A community-
based 6-month study of 305 male veterans (age 70–104 years) 
using psychoactive CNS-active medications were screened 
at study entry for mobility, cognition, and depression. CNS-
active medications were categorized as BZs, other sedative–
hypnotics, neuroleptics, tricyclic antidepressants, and opioid 
analgesics. Patients were prospectively followed for 6 months 
to monitor falls; at the end of this time period, patients were 
classified as fallers (at least one fall) or nonfallers. The rela-
tionship between CNS-active drug use and falls was examined 
using multivariable analyses. The risk of falls was significantly 
greater in CNS-active medication users compared with nonus-
ers. Adjusted odds ratio (OR) was 1.54 (95% CI 1.07–2.22) 
for one CNS-active drug and 2.37 (1.14–4.94) for two or more 
agents. In community-dwelling elderly, use of multiple CNS-ac-
tive medications is associated with enhanced fall liability com-
pared with use of one CNS-active drug.25

Inappropriate polypharmacy and multiple 
psychoactive drugs

Multiple psychotropic and psychoactive drugs should be 
taken into account when fall interventions are evaluated, and 

reduction in total psychotropic and psychoactive drug load may 
reduce fall occurrence and recurrence.26–28 Simply put, each 
additional psychotropic doubled the rate of falls, as suggested 
by an earlier review24 and research.26–28 An earlier study in this 
population indicated that those who had psychotropic drugs ta-
pered, changed to other agents, and/or discontinued had fewer 
falls and injuries and less cognitive decline over 1 year.17 A dif-
ference was observed in the mean Reisberg global deteriora-
tion scale29 in those with a diagnosis of dementia between users 
of psychotropic drugs (5.8 on 7-point scale) and those tapered 
to nonuse of psychotropic drugs (4.7) in the groups at the be-
ginning of the study.17

The most recent finding is that all causes of hospitalization 
of the older adult from long-term care are directly proportion-
al to the total psychoactive drug load.28 The recent black box 
warning relabeling of all antipsychotics states that this class 
of medications should not be used for long periods in patients 
with dementia because of greater risk of death—more evidence 
that these drugs have high risk for the older adult. Pharmacists 
should review these black box warnings on antipsychotic pack-
age inserts and patient education materials or at the Food and 
Drug Administration drug safety website (www.fda.gov/med-
watch/safety).

Anemia and vitamin D deficiency and falls
In community-dwelling elderly, anemia is associated with 

a number of health-related functional declines, such as frailty, 
disability, and muscle weakness. These may contribute to falls, 
which, in the elderly, result in serious injuries in perhaps 10% 
of cases. Whether anemia increased the risk of injurious falls in 
an elderly population was investigated using health insurance 
claims and laboratory test results data from January 1999 to 
April 2004 for 47,530 individuals 65 years of age or older en-
rolled in more than 30 managed care plans.45

Anemia in nursing home residents appears to be underrec-
ognized. For residents older than 70 years, the prevalence of 
anemia in one study for both men (Hb <13 g/L) and women (<12 
g/L) residents was approximately four times the rate reported 
in a study of older community dwellers. Both anemia and use 
of psychoactive medications are potentially modifiable factors 
strongly associated with falling. Because falls and related frac-
tures are events associated with high morbidity and mortality, 
each factor deserves special consideration for potentially re-
ducing the risk of such events in the nursing home.44 Whether 
attaining nonanemic states in those with anemia and falls can 
reduce falls in the nursing home remains to be determined.

In another study, one that used an open-cohort design, ane-
mia increased the risk of injurious falls by 1.66 times (95% CI 
1.41–1.95) compared with no anemia. The incidence of injuri-
ous falls increased from 6.5 to 15.8 per 1,000 person-years 
when Hb levels decreased from 13 g/dL or more to less than 
10 g/dL (trend test: P < 0.001). Multivariate analysis confirmed 
that Hb levels were significantly associated with risk of inju-
rious falls (rate ratio = 1.47, 1.39, and 1.14 for Hb levels of 
<10, 10–11.9, and 12–12.9 g/dL, respectively, compared with 
Hb ≥13 g/dL; P < 0.001). Even stronger negative linear trends 
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were observed in the subsets of hip and head injurious falls. 
Anemia was significantly and independently associated with 
an increased risk for injurious falls. Furthermore, the risk of 
injurious falls increased as the degree of anemia worsened. 
Correction of anemia, which is a modifiable risk factor, war-
rants further investigation as a means of preventing falls in the 
elderly.45

After a cause of anemia has been determined, perhaps the 
best assessment and intervention by the pharmacist is to rec-
ommend iron 325 mg not more than once daily with vitamin 
C 500 mg to facilitate absorption if Hb is less than 10 g/L and 
the anemia is normochromic and normocytic (i.e., hematocrit-
to-Hb ratio [H/H] of 3:1) or microcytic (H/H <3:1). Iron more 
often than once a day is considered inappropriate because it 
does not correct anemia any better than once a day and, more 
often, administration increases the risk of constipation.30 Oral 
folic acid and B12 may be added if folate or B12 levels are low and 
macrocytosis is present (H/H >3:1). Adding a proton pump in-
hibitor (PPI) to low-dose aspirin (ASA), which is used to lower 
heart attack and stroke risk, may help prevent anemia from use 
of ASA or other NSAIDs and decrease iron and calcium absorp-
tion.

To assess the effects of vitamin D on falls and fractures, a 
systematic review was conducted on the benefits and harms of 
calcitriol and alfacalcidol in reducing fracture and fall risk.46 
Randomized controlled trials comparing these agents with pla-
cebo or calcium and reporting fracture and fall incidence were 
retrieved from Medline, Embase, and the Cochrane Central 
Register of Controlled Trials. Two reviewers independently de-
termined study eligibility, assessed trial quality, and extracted 
data. A total of 23 randomized controlled trials were included 
(2,139 participants), and 16 trials had sufficient data for meta-
analysis. Vertebral fractures were not significantly reduced 
based on the combined results of 13 trials; however, subgroup 
analyses demonstrated a significant reduction with alfacalcidol 
(OR 0.50 [95% CI 0.25–0.98]) but not with calcitriol. A signifi-
cant reduction in nonvertebral fractures (six trials; 0.51 [0.30–
0.88]) and falls (two trials; 0.66 [0.44–0.98]) was observed. 
An increased risk of hypercalcemia (3.63 [1.51–8.73]) and 
a trend toward an increased risk of hypercalciuria were also 
seen. Evidence suggests that vitamins D agents may reduce the 
incidence of nonvertebral fractures and falls; however, their 
benefit on vertebral fracture reduction may depend on the type 
of active vitamin D. Hypercalcemia and hypercalciuria are po-
tential adverse effects.46

The practical assessment of vitamin D status is to exam-
ine a current vitamin D level. If the level is less than 30 ng/
mL (80 mmol/L), vitamin D 1,000 to 1,200 units/day may be 
recommended, although some prescribers are now using vita-
min D2 doses as high as 50,000 units/day for 8 weeks.56 Inad-
equate vitamin D levels and inadequate calcium supplementa-
tion also have been implicated in increasing fall risk; vitamin D 
supplementation when serum levels are low may decrease fall 
risk.47,48

The salt form of calcium is very important in the older adult. 
The citrate form is better absorbed and less likely to cause con-

stipation compared with carbonate, gluconate, or glucobion-
ate salts because of the high frequency of gastric achlorhydria 
and gastroesophageal reflux disease (GERD) in the older adult. 
Therefore, use of histamine-2 (H2) blockers (e.g., ranitidine) 
or PPIs (e.g., omeprazole), which further decrease calcium 
absorption when salts other than the citrate are used, is man-
dated. At least 1,000 to 1,500 mg/day elemental calcium is 
recommended in divided doses with meals to improve absorp-
tion along with adequate vitamin D to improve bone density and 
decrease fracture risk, especially if the patient does not like or 
use dairy products.49 If constipation is noted on starting any 
calcium supplement, recommend adding a polyethylene glycol 
(PEG) or sorbitol laxative rather than a fiber-based laxative, 
which can worsen constipation because of the inadequate fluid 
intake frequently seen in older adults.50

Intervention strategies
Table 1 lists intervention approaches for medications im-

plicated in falls.1–55

Case 2 and self-assessment questions

Case 2
An 80-year-old male patient with a history of stroke, mod-

erate to severe dementia, osteoarthritis, and numerous falls 
presents to your nursing home on February 14, 2009, from an 
assisted-living facility that had admitted him on February 1, 
2009. His admission medication orders (date of order) include 
ASA 81 mg/day (December 15, 2008), olanzapine 5 mg twice 
daily (January 6, 2009), quetiapine 50 mg at bedtime for sleep 
(January 31, 2009), oxycodone 10 mg/acetaminophen 325 mg 
once every 6 hours as needed for pain (January 10, 2009; 27 
doses in previous month), methylphenidate 20 mg every morn-
ing (January 24, 2009), memantine 10 mg twice daily (Febru-
ary 6, 2009), and phenytoin 300 mg every morning (January 
14, 2009). He has an ataxic, drunken-like gait on walking; has 
nystagmus; has fallen six times with bruising but has no frac-
tures on repeat emergency department visits and X-rays; is not 
oriented to time, place, or person; and is alert only in the morn-
ing for a few hours after methylphenidate is given. He sleeps 
most of the day, especially after meals. He has had four impac-
tions during the previous 2 months that resolved with enemas. 
He had grand mal seizure activity after methylphenidate and 
memantine were started. Seizures were no longer present after 
his phenytoin was started, but he is toxic on 300 mg/day. His vi-
tal signs (temperature, pulse, and blood pressure) are all with-
in normal limits, and he does not get dizzy or have considerable 
blood pressure decrease on arising from a prone position. His 
lab work shows a low Hb (9 g/L) and hematocrit (27%) and a 
vitamin D level of 21 ng/ml. His phenytoin level is very high at 
28 µg/mL (normal 5–12 µg/mL) with normal serum albumin. 
His stool is positive for occult blood and his serum chemistries 
for electrolytes, renal, thyroid, parathyroid, and hepatic func-
tion are all within normal limits, except for an elevated blood 
urea nitrogen–to–serum creatinine ratio that further indicates 
occult gastrointestinal bleeding. His creatinine clearance was 
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also calculated to be 42 mL/min, which mandated a decrease in 
his memantine dose from 20 to 10 mg/day.

Self-assessment questions
11.	You recommend what changes in his olanzapine?

a.	 Leave as is 
b.	 Taper dose by 25% every week until discontinued
c.	 Alternative b and reevaluate his methylphenidate 

after stopping olanzapine
d.	 Alternatives b and c and decrease his quetiapine

12.	His quetiapine needs to be
a.	 Cut in dose.
b.	Held until 11:00 pm to midnight if not asleep.
c.	 Not given more than once or twice a week after 

methylphenidate is changed and preferably stopped 
because no indication for this use of quetiapine ex-
ists.

d.	 All of the above alternatives are correct.

13.	His low H/H may be due to his ASA. He has a history 
of stroke, which may be prevented by the ASA. You 
see the positive occult blood in his stool and rec-
ommend which of the following?
a.	 Iron 325 mg daily

b.	A PPI
c.	 Recheck his H/H in 1 month
d.	 All of the above alternatives are correct.

14.	His methylphenidate appears to have been given to 
counteract the excessive sedation caused by his an-
tipsychotics and oxycodone. You recommend which 
of the following for his methylphenidate?
a.	 Stop it immediately
b.	 Taper the dose as the changes olanzapine, oxy-

codone, and quetiapine are made
c.	 Alternative b and discontinue when tapering of other 

drugs is complete
d.	 Continue present dose

15.	His phenytoin is at a toxic level and appears to have 
been started for seizure activity resulting from 
which of the following drug(s)?
a.	 ASA
b.	Methylphenidate
c.	 Memantine
d.	 Alternatives b and c are correct.

16.	After one or more drugs above are tapered to dis-
continuance what do you recommend for his pheny-
toin?

Table 1. Intervention approaches for medications implicated in falls1–54

Drug(s) Approach
Multiple psychoactive  
medications 

Carefully evaluate need and taper to discontinuance as possible by 10%–25% of dose per week. Goal is 
to minimize total psychoactive load by stepwise tapering for each drug suspected of contributing to falls 
without adverse drug withdrawal effects.

Benzodiazepines Change to buspirone or SSRI and taper benzodiazepine.
Antidepressants Avoid older agents (e.g., tricyclics) and use lower doses of newer SSRIs.
Antipsychotics Taper to discontinuance as above and use for shortest period 1–10 days, if no history of schizophrenia or 

schizoaffective disorders.
Narcotic/opioid analgesics 
 

Use topical route (e.g., fentanyl) for opioids in terminal pain and consider topical NSAIDs (e.g., ketopro-
fen 5% gel for localized pain). Be sure that patient has acetaminophen up to 3 g/day and is not suffering if 
in terminal pain. 

Antihistamines Use relatively nonsedating agents if chronic need. Avoid older, more sedating, and anticholinergic 
agents (e.g., diphenhydramine).

Anticonvulsants Titrate carefully to appropriate serum levels, if for seizures or pain management based on renal and he-
patic function.

Antiparkinson agents Ensure that medications (e.g., metoclopramide) are not the cause of EPSs; careful addition of any anti-
parkinson agent with neurologic evaluation documentation of benefit/risk.

Antihypertensives 
 

Avoid centrally acting sympatholytics (e.g., clonidine, methyldopa) and prefer ACE inhibitors or ARBs. 
Watch for orthostasis (i.e., dizziness on change in position, dehydration resulting from incontinence); if it 
occurs, reduce dose if resting BP is less than 110–120/70–80 mm Hg.

Anemia (hemoglobin <12 g/L in 
either sex after cause[s]  
established)

Recommend iron sulfate 325 mg with ascorbic acid 500 mg daily to improve absorption and consider PPI 
if on low-dose ASA therapy and low hemoglobin has developed. Check folate and B12 levels if macrocytic 
anemia present and supplement orally.

Inadequate calcium and vitamin 
D intake/levels

Check dairy product intake and ensure 1,000–1,500 mg elemental calcium daily, preferably as citrate, and 
800–1,200 units daily if serum vitamin D is less than 30 ng/mL. 

Abbreviations used: ACE: angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; ASA, aspirin; BP, blood pressure; EPS, extrapyramidal side effect; NSAID, nonsteroidal anti-inflammatory drug; 
PPI, proton pump inhibitor; SSRI, selective serotonin reuptake inhibitor.
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a.	 Decrease dose to 150 mg every morning now and re-
peat drug level in 2 weeks

b.	Alternative a and taper phenytoin by 50 mg/day each 
week after the other drugs are tapered to discontinu-
ance if no further seizures occur

c.	 Alternatives a and b are correct.
d.	 Leave dose as is

17.	His vitamin D level is low. Does any evidence exist 
that vitamin D supplementation may prevent falls 
and injuries from falls?
a.	 Yes
b.	No

18.	What dose of daily vitamin D is recommended for 
low vitamin D levels?
a.	 400–600 units
b.	600–800 units
c.	 800–1,000 units

d.	 1,000–1,200 units

19.	You also note that he is not taking any calcium 
supplement and does not like dairy products. Which 
calcium salt is preferred in the older adult?
a.	 Citrate
b.	Carbonate
c.	 Gluconate
d.	 Glucobionate

20.	How much elemental calcium needs to be taken 
daily?
a.	 500 mg
b.	500–750 mg
c.	 750–1,000 mg
d.	 1,000–1,500 mg

21.	The patient received 27 doses of oxycodone/acet-
aminophen the past month or roughly one dose per 

Table 2. Medications that increase the risk of falls for patients 65 years of age or older
Alprazolam (Xanax) Fentanyl (Duragesic) Paroxetine (Paxil)
Amitriptyline (Elavil) Fluoxetine (Prozac) Pentobarbital (Nembutal)
Amobarbital (Amytal) Fluphenazine (Permitil, Prolixin) Perphenazine (Trilafon)
Amoxapine (Asendin) Flurazepam (Dalmane) Phenelzine (Nardil)
Aripiprazole (Abilify) Fluvoxamine (Luvox) Phenobarbital
Baclofen (Lioresal) Gabapentin (Neurontin) Phenytoin (Dilantin)
Bupropion (Wellbutrin, Wellbutrin SR) Halazepam (Paxipam) Pimozide (Orap)
Buspirone (Buspar) Haloperidol (Haldol) Pregabalin (Lyrica)
Butabarbital Hydrocodone (Vicodin) Primidone (Mysoline)
Carbamazepine (Tegretol, Tegretol XR, Carbatrol) Hydromorphone (Dilaudid) Propoxyphene (Darvon, Darvocet)
Chloral hydrate Imipramine (Tofranil) Protriptyline (Vivactil)
Chlorazepate (Tranxene) Isocarboxazid (Marplan) Quazepam (Doral)
Chlordiazepoxide (Librium, Limbitrol, Librax) Levetiracetam (Keppra) Quetiapine (Seroquel)
Chlorpromazine (Thorazine) Levorphanol (Levo-Dromoran) Risperidone (Risperdal)
Citalopram (Celexa) Lorazepam (Ativan) Secobarbital (Seconal)
Clidinium-chlordiazepoxide (Librax) Loxapine (Loxitane, Loxitane C) Sertraline (Zoloft)
Clomipramine (Anafranil) Maprotiline (Ludiomil) Temazepam (Restoril)
Clonazepam (Klonopin) Mephobarbital Thioridazine (Mellaril)
Clozapine (Clozaril) Meprobamate (Miltown, Equanil) Thiothixene (Navane)
Codeine (Tylenol with Codeine) Mesoridazine (Serentil) Tiagabine (Gabatril)
Desipramine (Norpramin) Methadone (Dolophine) Topiramate (Topamax)
Diazepam (Valium) Methsuximide (Celontin) Tranylcypromine (Parnate)
Digoxin (Lanoxin) Mirtazapine (Remeron) Trazodone (Desyrel)
Disopyramide (Norpace) Molindone (Moban) Triazolam (Halcion)
Divalproex sodium (Depakote, Depakote ER) Morphine (MS Contin) Trifluoroperazine (Stelazine)
Doxepin (Sinequan, Zonalon, Prudoxin) Nefazodone (Serzone) Trimipramine (Surmontil)
Duloxetine (Cymbalta) Olanzapine (Zyprexa, Zyprexa Zydis) Venlafaxine (Effexor, Effexor XR)
Escitalopram (Lexapro) Oxazepam (Serax) Ziprasidone (Geodon)
Estazolam (Prosom) Oxycodone (Percocet) Zolpidem (Ambien)
Ethosuximide (Zarontin) Oxymorphone (Numorphan) Zonisamide (Zonegran)
Felbamate (Felbatol)
Listed as generic name (brand name). 
Related University of North Carolina at Chapel Hill news release: http://uncnews.unc.edu/news/health-and-medicine/some-drugs-increase-risk-of-falling-unc-researchers.html.
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day. What first-line drug could have been given on a 
regular basis to possibly decrease the need for the 
oxycodone?
a.	 Acetaminophen
b.	Propoxyphene
c.	 Tramadol
d.	 Alternative a and topical NSAID

22.	What laxative may need to be given on a regular 
basis for this patient to decrease the need for en-
emas?
a.	 Fiber
b.	PEG
c.	 Sorbitol
d.	 Alternative b or c is correct.

23.	What drug may need to be added to prevent occult 
gastrointestinal bleeding from the ASA?
a.	 Antacids
b.	H

2 blockers
c.	 A PPI
d.	 None of the above alternatives is effective in decreas-

ing ASA bleeding.
Answer key: 11–13. d; 14. c; 15. d; 16. c; 17. a; 18. d; 19. a; 20. 
d; 21. a; 22. d; 23. c

Case discussion. This patient illustrates the complexity of 
an older patient’s drug regimen and the sequence of events 
that can occur. This patient was being treated by five different 
physicians during the course of his home care, assisted-living 
placement, and subsequent nursing home placement. After 
reviewing the prescribing sequence, dates, and suspected ad-
verse drug events that occurred in this patient, the pharmacist 
can discuss these findings with the attending prescribers and 
hopefully ensure that the primary care clinician is knowledge-
able about and agrees with the changes suggested. This team 
intervention can improve the quality of the patient’s overall 
health care. Careful tapering to discontinuance or lower dose 
of the medications that contributed to falls and fracture risk 
(antipsychotics, oxycodone and phenytoin, and memantine) 

is appropriate in this patient. His seizures were attributed to 
his stroke, use of the CNS stimulant methylphenidate, and a 
higher dose of memantine that was subsequently decreased 
because of his renal function. He had some suspected seizure 
activity at phenytoin 100 mg, and his dose was increased back 
to 150 mg/day. His cognitive impairment was ascribed to the 
total psychoactive load, especially olanzapine, quetiapine, and 
oxycodone and phenytoin toxicity. His anemia was thought to 
result from a history of GERD and taking ASA without gastro-
protection, and a PPI was added. His constipation was consid-
ered to result from inadequate fluid intake, the antipsychot-
ics, and oxycodone, and a PEG laxative was started. His day-
time sleeping and nighttime insomnia were considered to be 
caused by the adverse drug reaction sequence of the olanzap-
ine leading to oversedation, then methylphenidate was started 
to “perk him up” according to one prescriber, which led to the 
need for quetiapine from another prescriber taking call over 
the weekend. All of the mentioned medication changes have 
led to an improvement in his cognition (he now recognizes 
family and friends), constipation (no impactions, formed stool 
daily), anemia (Hb 12.8 g/dL), and phenytoin (8 µg/mL), and 
no falls or seizures have occurred on the following regimen:
Activity. The patient was up on a walker with assistance three 
times a day, before meals, and before bed, was not napping 
more than 15 to 20 minutes after meals, and was engaging in 
craft activities in the morning and afternoon. He was using a 
bedside urinal and shaving and showering daily.
Medications. Acetaminophen 500 mg was given every 4 hours 
(6:00 am, 10:00 am, 2:00 pm, 6:00 pm, and 10:00 pm), and 
the patient could have a sixth dose as a “sleep aid” if he awoke 
during the night no sooner than 2:00 am; 5% ketoprofen gel 
was applied in “pencil eraser size” to knees and shoulders 
twice daily.

PEG powder (Miralax): one capful with full glass of water ■■

every morning
Memantine: 10 mg every morning■■

Phenytoin: 150 mg daily at bedtime■■

ASA: 81 ■■ mg daily
Iron sulfate: 325 mg with ascorbic acid 500 mg every ■■

morning

Table 3. Key points of current article assessing fall prevention in older adult patients1–54

Multifactorial risk assessment is a helpful tool to evaluate fall risk.
Psychoactive/psychotropic polypharmacy greatly increases fall risk; carefully inventory and reduce, taper, and/or discontinue medications 
that may be associated with falls and that do not cause adverse drug withdrawal events.
Do not abruptly stop medications; tapering doses drug by drug, one at a time is recommended. A rule of thumb is 10%–25% of the daily dose 
every week to 2 weeks depending on the half-life of the drug. The longer the half-life, the longer the tapering period may be (e.g., diazepam 
and fluoxetine have half-lives of the parent drug and active metabolite that exceed 150 hours).49

Consider PRN medications as a possible cause if a fall occurred within 1 week of use and the medications were longer-acting BZs (e.g., 
diazepam) or antipsychotics.
OBRA ‘90 mandates two to three tapering attempts of anxiolytics and antipsychotics within the first 6–12 months of long-term care facility 
placement in the United States.
Falls may be reduced by at least 70% by psychoactive medication interventions.17 Recommend treatment of anemia and calcium citrate/
vitamin D supplements in every older adult.
Abbreviations used: BZ, benzodiazepine; OBRA ‘90, Omnibus Budget Reconciliation Act of 1990; PRN, as needed.
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Calcium citrate: 630 mg with vitamin D 400 units with ■■

breakfast and supper meals
Omeprazole: 20 mg every morning■■

Intervention outcome. The patient and his family are now 
considering his return to assisted living with one attending 
prescriber, medication supervision, and monthly medication 
review by the pharmacist at a savings of $3,500 to $4,000 per 
month in care costs versus the skilled nursing facility.

Table 2 lists some psychoactive medications that increase 
the risk of falls for patients 65 years of age or older. Please 
also see the related University of North Carolina at Chapel 
Hill news release (available at http://uncnews.unc.edu/news/
health-and-medicine/some-drugs-increase-risk-of-falling-
unc-researchers.html). Table 2 does not include antihista-
mines, all anticonvulsants and opioids, and centrally acting 
sympatholytic antihypertensives. The complete list can be 
downloaded at http://uncnews.unc.edu/images/stories/news/
health/2008/drugslist.pdf.

Summary
This article has reviewed the effects of medications on falls 

and offers suggestions to minimize fall risk by assessing all 
medications both prescribed and possibly needed to reduce fall 
risk. The recommendations that can be made are summarized 
in Table 3. References 1 through 54 and online Appendix 1 give 
further evidence for the need and effectiveness of multimodality 
interventions. 
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Assessment Questions
Instructions: The assessment test for this activity must be taken online; please see “CPE Processing” below for further instruc-
tions. There is only one correct answer to each question. This CPE will be available online at www.pharmacist.com no later than 
April 30, 2009.

1.	 Falls are the leading cause of injury-related deaths 
and the most common cause of nonfatal injuries and 
hospital trauma admissions among older adults.
a.	 True
b.	 False

2.	 Fall risk may involve which of the following?
a.	 Physical mobility issues
b.	 Medications
c.	 Home and environmental safety
d.	 All of the above alternatives are correct.

3.	 A comprehensive fall-reduction strategy that ad-
dresses physical mobility and ability to accomplish 
activities of daily living, medication management, 
home/room safety, and environmental (community) 
safety can be effective. However, failure of the strat-
egy results from which of the following?
a.	 Single cause
b.	 Multiple causes
c.	 Not considering drugs
d.	 Alternatives b and c are correct.

4.	 In addition to the four areas noted in question 3, 
most falls result from multiple risk factors that 
should also be taken into account.
a.	 True
b.	 False

5.	 Psychotropics are defined as
a.	 Anxiolytics and hypnotics.
b.	 Antipsychotics.
c.	 Antidepressants.
d.	 All of the above alternatives are correct.

6.	 Psychoactives or central nervous system–active 
agents are considered psychotropics and
a.	 Metoclopramide and narcotic or opioid analgesics and 

antiparkinson agents.
b.	 Anticonvulsants and muscle relaxants.
c.	 Antihistamines and centrally acting antihypertensives.
d.	 All of the above alternatives are correct.

7.	 According to the risk assessment for falls shown in 
Figure 1, what point total is considered high risk for 
falls?
a.	 2–5
b.	 5–7
c.	 ≥8
d.	 ≥10

8.	 Regular use of acetaminophen 3.0 g/day in patients 
with dementia has been shown to
a.	 Decrease behavioral symptoms by 63%.
b.	 Allow 75% of psychotropic medications to be tapered 

and stopped in patients with cognitive impairment.
c.	 Alternatives a and b are correct.
d.	 Have no effect.

9.	 Giving hypnotics more often than how many times 
per week has been shown to increase fall risk?
a.	 Once or twice
b.	 Two to three times
c.	 Three to five times
d.	 Nightly

CPE Credit:
To obtain 2.0 contact hour of continuing pharmacy education credit (0.2 CEUs) for “Medication interventions for fall pre-
vention in the older adult,” go to www.pharmacist.com and take your test online for instant credit. CPE processing is free 
for APhA members and $15 for nonmembers. A Statement of Credit will be awarded for a passing grade of 70% or better. 
You have two opportunities to successfully complete the posttest. Pharmacists who complete this exercise successfully 
before April 1, 2012, can receive credit. 

The American Pharmacists Association is accredited by the Accreditation Council for Pharmacy Education as a provider of 
continuing pharmacy education. The ACPE Universal Activity Number assigned to the program by the accredited provider is 
202-000-09-122-H01-P. 

“Medication interventions for fall prevention in the older adult” is a home-study continuing education activity for pharma-
cists developed by the American Pharmacists Association.
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10.	For each psychotropic added to a patients drug regi-
men, the risk of falls is
a.	 The same.
b.	 Doubled.
c.	 Tripled.
d.	 Quadrupled.

11.	Buspirone conversion and discontinuance of psycho-
tropics has been shown to decrease falls by what 
percentage?
a.	 20%
b.	 40%
c.	 70%
d.	 90%

12.	Medicare will no longer pay for falls that occur in 
which care setting?
a.	 Acute care
b.	 Skilled care
c.	 Assisted living
d.	 Personal care

13.	Recent literature indicates that the number of hospi-
talizations of residents of long-term care facilities is 
directly proportional to
a.	 The number of adverse drug reactions and falls they 

experience.
b.	 The number of adverse drug reactions they experi-

ence.
c.	 The number of falls they experience.
d.	 None of the above alternatives is correct.

14.	Which psychotropic class has been found to increase 
the death risk for older adults with dementia?
a.	 Anxiolytics
b.	 Antidepressants
c.	 Antipsychotics
d.	 Anticonvulsants

15.	The nursing home patient with which of the following 
may be more likely to receive pharmacologic “re-
straints” with psychotropics?
a.	 Physically abusive behavior
b.	 Infrequent family visits
c.	 Severe cognitive impairment
d.	 All of the above alternatives are correct.

16.	Anemia increases fall risk in which of the following?
a.	 Long-term care
b.	 The community
c.	 Alternatives a and b are correct.
d.	 Neither alternative a nor b is correct.

17.	Which may decrease fall and fracture risk?
a.	 Vitamin D
b.	 Calcium
c.	 Alternatives a and b are correct.
d.	 Neither alternative a nor b is correct.

18.	The best way to decrease psychoactive load is to
a.	 Abruptly stop all psychoactives.
b.	 Carefully taper to lower dose or stop one agent at a 

time.
c.	 Taper slowly and watch for adverse drug withdrawal 

effects.
d.	 Alternatives b and c are correct.

19.	As a general rule, the half-life of a drug has what ef-
fect on the tapering schedule?
a.	 The shorter the half-life, the longer it takes to taper.
b.	 The longer the half-life, the longer it takes to taper.
c.	 The longer the half-life, the shorter the tapering time.
d.	 The half-life has no effect on the tapering.

20.	Fall risk prevention and intervention should be the 
responsibility of the
a.	 Prescriber.
b.	 Pharmacist
c.	 Nurse and caregivers.
d.	 All of the above alternatives are correct.

CPE Processing:
Get your documentation of credit now! Completing a posttest at www.pharmacist.com/education is as easy as 1-2-3.
1.		  Go to Online CE Quick List and click on the title of this activity.
2.	 Log in. APhA members enter your user name and password. Not an APhA member? Just click “Create one now” to open an 

account. No fee is required to register.
3.		 Successfully complete the CPE exam and evaluation form to gain immediate access to your documentation of credit.

Live step-by-step assistance is available Monday through Friday 8:30 am to 5:00 pm ET at APhA Member Services at 800-
237-APhA (2742) or by e-mailing InfoCenter@pharmacist.com.


