
The case

A 73-year-old woman presents to your clinic
complaining of unintentional weight loss. She
reports having lost 15 lbs (6.8 kg) over the past
year. Previously, her weight was 135 lbs (61.3 kg)
and now it is 120 lbs (54.5 kg). She reports that
she is eating three meals per day as usual.
The patient’s past medical history is notable

for osteoporosis, a left hip fracture three years
ago, osteoarthritis, hypothyroidism and hyper-
cholesterolemia. She is taking levothyroxine, a
statin and a bisphosphonate plus vitamin D
and calcium. She recently started taking non -
steroidal anti-inflammatory medications
(NSAIDs) as needed for knee pain. She is an ex-
smoker and does not drink alcohol. On
examin ation, her weight was 121 lbs (55 kg),
with a body mass index (BMI) of 22. She also
had osteoarthritic changes in the knees.
Results of investigations, including radiograph
of the chest, complete blood count, elec-
trolytes, creatinine, thyroid stimulating hor-
mone and albumin are within normal limits.

Unintentional or involuntary weight loss is
a common phenomenon among older
adults, with an annual incidence of

approximately 13%.1 Problematic weight loss in
the older adult is defined by the United States
Omnibus Budget Reconciliation Act of 1987
(Title IV: subtitle C: Nursing Home Reform) as a
loss of 5% of body weight in one month or 10%
over a period of six months or longer.2,3 In this
review, we focus on unintentional weight loss for
which no organic cause can be found, although
frequently, the loss of weight may be associated
with chronic conditions.3 Older patients who
involuntarily lose substantial amounts of weight
without an obvious cause can pose difficult diag-
nostic and management dilemmas for physicians. 
The clinical consequences of involuntary

weight loss include functional decline, infec-
tions, decubitus ulcers, exacerbation of cognitive
and mood disorders, and increased use of acute
and long-term care facilities.4 Mechanisms for
involuntary weight loss can include decreased
intake, accelerated metabolism and increased
caloric loss in urine or stool.5

Inflammatory cytokines, including tumour
necrosis factor-α (TNF-α), interleukin-1 β and
interleukin-6 have been implicated in cachexia
and weight loss.1 Historically termed cachectin,
TNF-α is considered one of the more prominent
cytokines and is thought to be a primary medi -
ator of the muscle wasting of cachexia; it is also
believed to act synergistically with interleukin-
1 β to promote cachexia.1 Cytokines may act
both centrally, by inhibiting feeding behaviour,
and peripherally, by decreasing gastric motility,
gastric emptying and intestinal motility and by
modifying gastric secretion.1 Tumour necrosis
factor-α levels are elevated in several human
disease states associated with cachexia and
weight loss, including malignancy, acquired
immunodeficiency syndrome, heart failure,
rheumatoid arthritis and chronic obstructive pul-
monary disease.1

Given that unintentional weight loss is a com-
mon condition among older adults and is associ-
ated with adverse outcomes, our objective was to
review the evidence regarding risk factors, dif-
ferential diagnosis, prognosis, investigation and
treatment of unintentional weight loss in this
population. In this review, we use the term
“unexplained weight loss” to refer to uninten-
tional weight loss for which there is no specific
organic cause.

Literature review

Searches of MEDLINE (and MEDLINE In-
Process), EMBASE, CINAHL and AGELINE
were conducted to identify relevant studies from
1980 to September 2009. Additional studies
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• Medications, functional limitations, intake issues, psychological
problems, reduced social activity and low income can all contribute to
unexplained weight loss.

• A comprehensive history and physical examination has the greatest
potential for eliciting the cause(s) of weight loss. 

• Computed tomography screening is of limited value. Instead,
diagnostic testing should be directed toward areas of concern based on
the history and physical examination.

• There is minimal evidence to support use of specific nutritional
interventions or pharmacologic agents.

Key points
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were identified from searching bibliographies of
retrieved articles and by consulting a clinical
expert in the area. We identified English-
 language articles that addressed risk factors, dif-
ferential diagnosis, prognosis, investigation or
treatment of unintentional weight loss among
adults 65 years of age or older. Further details on
the search can be found in Appendix 1, available
at www .cmaj .ca /cgi /content /full /cmaj .101471
/DC1. We excluded articles that specifically
focused on weight loss associated with cancer or
HIV infection. All types of articles were consid-
ered for inclusion except for case reports, editor -
ials and meeting abstracts. All patients, regard-
less of where they lived, were included in the
review. Two reviewers (S.S. and E.M.A or  
J.H-L)  independently reviewed all identified
citations to select relevant publications that met
the inclusion criteria. In cases of doubt, full-text
articles were retrieved for review and discussion.
Two investigators (S.S. and E.M.A or J.H-L)

then independently reviewed all retrieved full-
text articles to confirm inclusion criteria were
met. A third reviewer (S.S., E.M.A or J.H-L)
resolved disagreements. Using a standardized
data abstraction sheet, information was extracted
that was pertinent to the study design, study pop-
ulation and size, clinical setting, outcomes and
results. A meta-analysis was not conducted
because of clinical heterogeneity among included
articles. Instead, a summary of data is presented.
The search identified 726 potential citations.

Of these, 198 full-text articles were reviewed, and
30 studies met criteria for inclusion (Appendix 1).

What factors are associated with
unexplained weight loss?

The risk factors for weight loss in the older adult
can be classified into the following three main
categories: physiologic factors (e.g., chronic and
acute diseases), psychological factors (e.g.,
depression, bereavement) and social factors (e.g.,
isolation, social problems).6

Physiologic factors
Based on evidence from a large cohort study that
involved 4010 persons aged 65 years and older
from 11 cities in Europe, the most common inde-
pendent factors associated with unexplained
weight loss are those related to food intake.
Specifically, they are eating less than one meal
per day (odds ratio [OR] 4.2, 95% confidence
interval [CI] 2.8–6.4), eating less overall (OR 2.8,
95% CI 1.8–4.4), reduced appetite (OR 2.5, 95%
CI 1.9–3.4), severe malnutrition (OR 7.1, 95% CI
4.2–11.9) and problems swallowing food (OR

2.8, 95% CI 1.8–4.4). Other factors were flare-
ups of chronic diseases (OR 1.5, 95% CI 1.1–
2.1), hospital admission in the last 90 days (OR
2.1, 95% CI 1.6–2.7), constipation (OR 1.9, 95%
CI 1.3–2.7), falls (OR 1.5, 95% CI 1.2–1.9), pres-
sure ulcers (OR 1.5, 95% CI 1.2–1.9) and daily
pain (OR 1.3, 95% CI 1.0–1.6)7 (Box 1).
A retrospective chart review of 96 residents in

six intermediate care facilities in the United
States found an association between anorexia
and poor weight status and confusion in 42 resi-
dents.8 A prospective six-month study involving
309 residents of an intermediate nursing home in
suburban midwestern United States found the
primary reasons for weight changes to be acute
illness, dementia and changes in the mucous
membranes of the mouth and gums.9

A retrospective chart review in a 718-bed
long-term care facility in the eastern United
States, where 41 residents (24 women with a
mean age of 80 years) had recently lost weight
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Box 1: Factors associated with unexplained
weight loss

Physiologic factors

• Disease-related issues7–9

- Acute illness

- Recent admission to hospital (i.e., in last
three months)

- Flare-up of chronic disease

- Dementia or confusion

- Constipation

- Pressure ulcers

- Daily pain

• Medication-related issues2

• Functional issues3,7,10

- Fluctuating or reduced function

- Compromised mobility

- Falls

• Intake-related issues7,9,10

- Eating, chewing or swallowing problems

- Poor oral health

- Reduced appetite

- Low or reduced food intake

- Thirst

• Laboratory values3

- Serum albumin < 35 g/L with normal
hydration

- Total cholesterol < 4.2 mmol/L

Psychological factors9,12

• Depression

• Bereavement

Social factors7,8

• Reduced social activity

• Low income
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found that more than 75% of them had been pre-
scribed a medication that could potentially con-
tribute to weight loss (Box 2).2 However, when
reviewing possible causes of weight loss, no
physicians changed medications in an attempt to
reverse this problem. Instead, many ordered
additional medications to help stimulate appetite.
Among a cohort of 250 residents of a Dutch

nursing home, after adjusting for age and sex, a
significant relationship was seen between body
weight and mobility (p < 0.0001), appetite
(p < 0.001), thirst (p < 0.01) and consumption of
extra food (p < 0.0001).10 In multivariate analy-
sis, only difficulties in bringing food to the
mouth and chewing were significantly associated
with weight loss. Similarly, in a cross-sectional
study involving 109 patients (99% male) admit-
ted to a geriatric rehabilitation unit in the United
States, oral problems were the strongest predic-
tor of substantial, involuntary weight loss in the
year before admission.11

A chart review of 290 medical records from
many centres in the United States that included
long-term care residents and home care clients
found six factors to be associated with unex-
plained weight loss.3 These factors included
reduced functional ability, taking in 50% or less
of the food served in three consecutive days,
refusal of 50% or more of food replacement
offered over a seven-day period, chewing prob-
lems, a serum albumin level less than 35 g/L
with normal hydration status and a cholesterol
level less than 4.1 mmol/L.

Psychological factors
A cross-sectional study of 68 community-
dwelling older adults in the midwestern United
States (with an average age of 86 years and 51 of
whom were women) showed that depression
(using the Geriatric Depression Scale) was inde-
pendently associated with weight loss (OR 1.65,
95% CI 1.12–2.43).12 Another prospective study
(n = 309) found that psychiatric and psychologi-
cal diseases are one of the primary reasons for
unexplained weight loss.9

Social factors
A large cohort study (n = 4010) found that
reduced social activity is an independent contrib-
utor to unexplained weight loss in the older per-
son (OR 2.0, 95% CI 1.6–2.5).7 Additionally, a
retrospective chart review of 96 residents in six
intermediate care facilities in the United States
showed that unexplained weight loss was most
prevalent among the lowest income group.8

In summary, determination of potential con-
tributing factors to weight loss should not focus
solely on disease-related processes. Functional

issues, medications, issues with intake, and psy-
chological and social factors also need to be
considered.

How should a patient with
unintentional weight loss be
assessed?

A chart review of 10 000 patients in seven fam-
ily practice centres in the southeastern United
States, where 45 patients (with an average age of
72 years and 30 of whom were women) were
identified as having substantial, unexplained
weight loss, showed that a comprehensive his-
tory and physical examination have the greatest
potential for eliciting the cause or causes of
weight loss.5 Information about potential physio-
logic, psychological and social factors (e.g.,
dementia, immobility, bereavement, low income,
social isolation) may prove vital to determining
the cause as well as to the outcome (Box 1). All
current prescribed and over-the-counter medica-
tions should be reviewed.2

Although testing should be directed toward
areas of concern based on the history and physi-
cal examination, tests found to be of highest
yield in identifying potential causes include stool
hemoccult, barium enema, sigmoidoscopy, upper
gastrointestinal series, endoscopy and thyroid
function tests.5 Computed tomographic screening
offers no further information.5 In institutional-
ized older adults, hemoglobin level, total choles-
terol and albumin are useful in making the diag-
nosis.13 There are a few studies that have looked
at TNF-α levels,1 cerebrospinal fluid concentra-
tion of amino acids,14 plasma and cerebrospinal
fluid cytokine levels,15 and plasma and cere-
brospinal fluid neuropeptide levels.16 However,
these levels have limited value within routine
clinical practice.
In summary, a comprehensive history together

with a physical examination should be the first
step in eliciting the cause or causes of the weight
loss. This step includes screening for potential risk
factors and assessing current medications. Com-
puted tomographic screening is of limited value.
Instead, diagnostic testing should be directed
toward areas of concern based on the history and
physical examination.

How can unexplained weight loss
be treated? 

Treatment needs to be individualized and targeted
to the patient’s risk factors and to findings on his-
tory, physical examination and investigations.

Review
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Nonpharmacologic interventions
Four studies looked at nutritional interventions
or nutritional interventions combined with exer-
cises (Table 1).17–20 All four studies were random-
ized trials but three were small (n < 100).17,18,20

Only one trial was blinded17 and only one used
intention-to-treat analysis.18

A randomized, double-blind trial conducted in
Denmark among 24 hospitalized patients com-
pared differences in total nutrient intake between
a diet that included a standard (4.2 kJ/ml) com-
mercial liquid supplement and a diet incorporat-
ing a nutrient-dense (6.3 kJ/ml) supplement.17 The
products were offered in addition to the regular
hospital diet. Both diets increased total daily
energy and protein intake, with no significant
difference between the diets. Poor compliance,
occurring in one-third to one-half of patients,
was evident during the first two to three days of
supplementation. 
Another randomized crossover study (n = 34)

looked at the provision of breakfast food for din-
ner to patients with dementia, given that break-
fast food is generally well consumed.20 Con-
sumption of nutritional supplements between
breakfast and dinner was also encouraged. There
was no significant change in mean body weight
with the intervention.
A third study examined the impact of physical

training and nutrition.18 Fifty-eight older, commu-
nity-dwelling individuals were randomized to one
of the following four groups: a physical training
program (involving aerobic, muscle strength and
balance training), a nutritional intervention pro-
gram (involving individually targeted advice and
group sessions), a combination of the first two
interventions, or a control group. At baseline and
then again at 12 weeks, subjects were screened for
physical performance. Intention-to-treat analysis
showed a significant improvement in both training
groups compared with the nutritional group. The
nutritional interventions showed no significant
improvement over the control group.
Another prospective trial randomized 29

dieticians to the provision of usual nutritional
care or a new medical nutritional therapy proto-
col for prevention and treatment of unexplained
weight loss among long-term care residents.19

The new protocol emphasized assessment; inter-
vention (including weighing frequency); com-
munication with staff, medical doctor, family
and resident; and reassessment. Fourteen out of
364 residents (4%) admitted with significant pre-
existing weight loss were successfully treated
within 90 days after admission. Dieticians in
both groups were equally successful at treating
pre-existing weight loss when it was identified.
Differences were found in nutritional care activi-

ties. Dieticians providing the new protocol
reported more nutritional assessment activities,
whereas dieticians providing usual care reported
more interventional activities.

Pharmacologic treatment
Four trials (10 publications) examined pharma-
cologic treatment options for unexplained
weight loss (Table 2).14–16,21–27 All four trials were
small and only one was a blinded randomized
control trial.23–27 The most commonly studied
medication was megestrol acetate. One study
also looked at the use of dronabinol for unex-
plained weight loss.
In one blinded randomized control trial (five

publications), megestrol acetate was used in the
treatment of unexplained weight loss.23–27 Sixty-
nine patients were randomly assigned to receive
placebo or megestrol 800 mg/d for 12 weeks. At
12 weeks, there were no significant differences in
weight gain between treatment groups, although
patients treated with megestrol reported signifi-
cantly greater improvements in appetite, enjoy-
ment of life and well-being. There was no differ-
ence in survival between the groups at four years.
A prospective trial in four long-term care

facilities examined the role of megestrol acetate
and optimal feeding assistance.21 For 63 days,
megestrol (400 mg/d) was given to 17 residents
who were eating less than 75% of most meals.
They received either usual care or optimal feed-
ing assistance. Results suggest that megestrol in
combination with optimal mealtime feeding
assistance significantly increased oral intake in
frail long-term care residents but was not effec-
tive under usual care conditions.
One small case–control study (three publica-

tions) compared 14 patients who had anorexia
with 10 control patients.14–16 The patients with
anorexia had a median age of 78 (standard devia-
tion [SD] 8) years and BMI of 18.4 (SD 0.6)
kg/m2 in the absence of any organic or mental
disorders. Data from the control group were col-
lected retrospectively by reviewing 24 hospital
records of persons over 65 years of age in whom
a lumbar puncture had been performed to rule
out a meningeal syndrome. The 10 patients in
the control group were selected because they
were nonsmokers and had a normal body weight
(i.e., within 10% of their ideal body weight). The
study primarily focused on examining the
changes in anthropometric parameters, amino
acids, neuropeptides and cytokine levels associ-
ated with anorexia. Of the 14 anorectic patients,
five received treatment with megestrol acetate
(480 mg/day) for six months. There were no
changes in anthropometric parameters with treat-
ment. The only significant changes in laboratory
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parameters were an increase in plasma transfer-
rin level (p < 0.05) and an increase in CSF β-
endorphin levels (p < 0.05).
Common side effects of megestrol acetate

include hypertension, gastrointestinal upset,
insomnia and impotence; reported serious
adverse events include adrenal insufficiency and
thromboembolic events.28

One retrospective uncontrolled observational
study of dronabinol was identified (starting dose
2.5 mg nightly for one week; dose could be
increased to 2.5 mg twice daily 30 min. before
lunch and dinner at the discretion of the physi-
cian).22 Treatment showed a trend toward weight
gain among the 28 long-term care residents, who
were treated for 12 weeks. No controlled trials of
dronabinol were identified; therefore, this med-
ication cannot be recommended.
In summary, initial treatment for unexplained

weight loss should be targeted at addressing
identified risk factors, although evidence of ben-
efit is limited. Medications that are not clearly
required and that may be contributing to the
weight loss should be discontinued or appropri-
ate alternatives considered. The role for specific
nutritional interventions targeted at increasing
caloric intake and improving weight is unclear.
There is also minimal evidence to support use of
pharmacologic agents. Megestrol acetate may be
effective for older adults living in care facilities
when used in conjunction with feeding assis-
tance, but further study is required.

What is the prognosis for those
with unintentional weight loss?

Unintentional weight loss of more than 4% in a
year appears to be an independent predictor of
increased mortality (relative risk [RR] 2.43, 95%
CI 1.34–4.41).4 In a prospective study of 41 836
women, conducted in the United States as part of
the Iowa Women’s Health Study, one or more
episodes of unintentional weight loss of more than
20 pounds during adulthood was associated with a
46%–57% higher rate of death.29 A prospective
study of 4869 male patients older than 65 years
from general practices in 24 towns across the
United Kingdom found that unintentional weight
loss was associated with higher mortality risk only
among those with cancer (adjusted relative risk
[ARR] 1.71, 95% CI 1.33–2.19) after adjustment
for lifestyle characteristics and pre-existing dis-
ease.30 A retrospective chart review of 148 long-
term care residents residing in the southeastern
United States found that those who lost 5% or
more of their body weight within one month were
4.6 times more likely to die within one year.31

Unintentional weight loss appears to be asso-
ciated with an increased risk of death among
both older adults living in care facilties and com-
munity-dwelling older adults. In general, the
impact on life expectancy of treating the weight
loss remains unclear.

Review
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Box 2: Examples of medications that can
potentially cause weight loss2,32

Cardiac

• Digoxin

• Aspirin

• Angiotensin-converting enzyme inhibitors

• Calcium channel blockers

• Hydralazine

• Loop diuretics

• Hydrochlorothiazides

• Spironolactone

• Statins

• Nitroglycerin

Neurologic and psychiatric

• Selective serotonin reuptake inhibitors

• Tricyclics

• Neuroleptics

• Benzodiazepines

• Anticonvulsants

• Lithium

• Levodopa

• Dopamine agonists

• Donepezil

• Memantine

Bones and joints (including pain
medications)

• Bisphosphonates 

• Nonsteroidal anti-inflammatory drugs
(including COX-2 inhibitors)

• Opiates

• Allopurinol

• Colchicine

• Gold

• Hydroxychloroquine

Endocrine

• Levothyroxine 

• Metformin

Other

• Anticholinergics

• Antibiotics

• Decongestants

• Antihistamines

• Iron

• Potassium 

• Alcohol

• Nicotine
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Gaps in knowledge

This review excluded 11% of the retrieved refer-
ences because they were not written in English.
The overall quality of the literature retrieved was
low. As a result, there is insufficient evidence to
support the routine use of either nutritional inter-
ventions or pharmacologic treatments to help
address unintentional weight loss. High-quality,
adequately powered trials are needed to deter-
mine what interventions are effective at address-
ing unintentional weight loss and the associated
clinical outcomes, such as mortality.

The case revisited

On further questioning, the patient admits that
even though she had been eating three meals per
day, she eats less at each meal than previously.
She tells you that her husband of 50 years died
suddenly 10 months ago. She reports her mood
is fine but that she still has not gotten over his
death. She feels lonely and is finding it difficult
to motivate herself to prepare adequate meals for
only one person. She also reports experiencing
nausea and some difficulty chewing over the
past month. You take a closer look in her mouth
and notice that her dentures are loose and that
there are a few small ulcers on her hard palate.
In an attempt to address her risk factors, you

advise her to have her dentures adjusted. Sus-
pecting that the NSAIDS may be contributing to
her nausea, you advise her to use acetaminophen
for her knee pains instead. At your encourage-
ment, she starts attending grief counselling and
becomes involved in social activities, including a
supper club, at her local seniors centre.
Over the next two months, her appetite

improves and she gains four pounds. Her weight
loss appears to have been the result of multiple
factors, including social isolation, bereavement,
chewing issues, decreased oral intake and pos -
sibly the use of NSAIDs. Risk factor modifica-
tion appears to have been successful so you do
not consider further nutritional or pharmacologic
interventions at this time.

Conclusion

There are many factors associated with uninten-
tional weight loss. Assessment of unintentional
weight loss should start with a comprehensive
history, including questions about associated fac-
tors, and a physical examination. Investigations
should be guided by the findings of the history
and physical examination. Both nutritional and
pharmacologic interventions have proven so far
to be of only limited value. Although treatment

remains a challenge, clinicians should attempt to
identify and address factors that may be con-
tributing to the weight loss.
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ACCUPRIL is indicated in essential 
hypertension when diuretics or 
beta-blockers are unsuitable. 

WARNINGS: As with all ACE 
inhibitors, please refer to specifi c 
warnings regarding drug discontinuation 
in angioedema and pregnancy. 

The most frequent adverse events in 
controlled clinical trials with  ACCUPRIL 
were headache (8.1%), dizziness (4.1%), 
cough (3.2%), fatigue (3.2%), rhinitis 
(3.2%), nausea and/or vomiting (2.3%) 
and abdominal pain (2.0%). For the 
complete list of adverse events, 
please refer to the Product Monograph. 

ACCURETIC is indicated in essential 
hypertension when combination 
therapy is appropriate. The fi xed 
combination is not for initial therapy.

Quinapril is contraindicated in 
pregnancy. ACE inhibitors can 
cause fetal and neonatal morbidity 
and mortality when administered 
to pregnant women. Several dozen 
cases have been reported in the 
world literature. Quinapril should not 
be used by women who are pregnant, 
intend to become pregnant, or could 
become pregnant and who are not 
using adequate contraceptive 
measures. It is possible that quinapril 
passes into breast milk. Patients 

should be advised not to breast-feed 
while taking quinapril. See prescribing 
information for complete contraindications.
When used in pregnancy, 
angiotensin converting enzyme 
(ACE) inhibitors can cause injury 
or even death of the developing 
fetus. When pregnancy is detected, 
ACCUPRIL or ACCURETIC should 
be discontinued as soon as possible.
The most frequent adverse events 
in controlled trials with ACCURETIC 
were headache (6.7%), dizziness 
(4.8%), cough (3.2%) and fatigue 
(2.9%). For the complete list of 
adverse events, please refer to the 
Product Monograph.

†  Price does not include pharmacy professional fees. 
Please refer to Product Monographs for complete 
dosing information.

TAKE A FORWARD STEP POWER OF COMBINED CONTROL

(quinapril hydrochloride and hydrochlorothiazide)

®

See prescribing summary on page

©  2011 Pfi zer Canada Inc. 
Kirkland, Quebec H9J 2M5

  ACCUPRIL® and ACCURETIC®

Parke, Davis & Company LLC, owner/
Pfi zer Canada Inc., Licensee

TM   Pfi zer Inc., owner/ 
Pfi zer Canada Inc., Licensee

  Powerful BP-lowering1

   24-hour BP control demonstrated with ACCUPRIL1

   The fl exibility of seven dosage strengths 
with ACCUPRIL and ACCURETIC1,2

   All dosages at a single fl at price3†

Still sharp in 
your fi ght against 
hypertension. 

PrPrACCUPRIL®
ACCUPRIL® andand PrPrACCURETIC®
ACCURETIC® havehave no no generic generic equivalent.

equivalent.
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