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1 | INTRODUCTION: WHAT IS A
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Abstract

The most important nutrition goals in rehabilitation nutrition are improving function
and quality of life, and they are useful to set body weight goals to further improve
these aspects. In this paper, we clarified our position, as the Japanese Association of
Rehabilitation Nutrition, on body weight goal setting. Body weight goals should be
SMART (Specific, Measurable, Achievable, Realistic/Relevant, and Timed). The stand-
ard amount of energy accumulation/deficit needed to gain/lose 1 kg body weight
is 7500 kcal. In other words, if the nutrition goal is set at 1 kg body weight gain per
month, daily energy accumulation can be calculated as approximately 250 kcal. It is
necessary to reconcile the rehabilitation goal setting, the content, quantity, and qual-
ity of physical activity and exercise therapy, and the patient's general condition and
intentions to set nutrition goals. Body weight goal setting is more variable than re-
habilitation goal setting, and it is important to confirm the degree of achievement

through rehabilitation nutrition monitoring.
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body weight, muscle mass, and body fat but also muscle strength,

NUTRITION GOAL?

Rehabilitation nutritional care involves setting rehabilitation nu-
trition goals,l’3 including both rehabilitation and nutrition goals.
Rehabilitation goals often encompass improvements in functions
including body function and structure, activity, and participation.

Nutrition goals, on the contrary, include improvements in not only

physical function, swallowing function, activities of daily living (ADL),
quality of life (QOL), and participation. The most important of these
nutrition goals are improving function and QOL. However, at pres-
ent, setting nutrition goals by body weight makes it easier to calcu-
late daily energy requirements. Therefore, in this position paper, we
clarified our position, as the Japanese Association of Rehabilitation

Nutrition, on the existing knowledge of how to set body weight goals.
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2 | WHY IS BODY WEIGHT GOAL
SETTING NECESSARY?

Rehabilitation nutrition aims to maximize functions such as body func-
tion and structure, activity, participation, and QOL. Undernutrition
and sarcopenia are factors that contribute to worsening function
and QOL.4'5 Therefore, if undernutrition and sarcopenia can be im-
proved, function can be further improved.®” The clinical practice
guidelines for rehabilitation nutrition also propose enhanced nu-
tritional care for four conditions: cerebrovascular disease, hip frac-
ture, adult cancer, and acute disease.'® Enhanced nutritional care
encompasses all nutritional therapies including standard nutritional
therapies such as hospital and institutional diets and habitual diets.
For example, nutritional education, nutritional counseling, oral nu-
tritional supplements, enteral nutrition, and parenteral nutrition are
forms of enhanced nutritional care.® On the contrary, in some obese
patients, body weight loss leads to better function.'**? Sarcopenic
obesity is associated with ADL limitations.*>'* However, there are
reports that ADL performance is improved more in obese individu-
als than in those with a standard body weightis'ié; therefore, it is not
always desirable to reduce body weight in obese patients.

Whether the goal is body weight gain in undernourished patients
or body weight loss in obese patients, setting a goal for body weight
will allow more appropriate rehabilitation nutrition intervention and
rehabilitation nutrition monitoring. In conventional nutritional care
management, the daily energy expenditure is calculated and then
defined as the daily energy requirement. In other words, daily en-
ergy expenditure is equal to daily energy requirement, and the goal
of nutritional care management is to maintain the current nutritional
status. On the contrary, it is more likely that body weight gain in
undernourished patients or body weight loss in obese patients can
be obtained by expending less or more energy than the daily re-
quirement. In fact, obese patients undergoing cardiac rehabilitation
who set a weight goal lost more weight than those who did not.'”
Prediabetic patients lost more body weight when nurses provided
goal-setting interventions.*® In addition, body weight is usually used
as a parameter for nutrition monitoring. In such cases, if a body
weight goal is set, it can be clearly determined whether it has been
achieved or not. Based on the above, it is necessary to set a body

weight goal to achieve high-quality rehabilitation nutrition.

3 | HOW TO SET BODY WEIGHT GOALS?

3.1 | SMART goal setting

The concept of SMART (Specific, Measurable, Achievable, Realistic/
Relevant, and Timed) goal setting has been used in the field of reha-
bilitation for a long time.* For example, improved nutritional status
is not a SMART goal. Body weight gain is a specific and measurable
item, yet not achievable, realistic/relevant, or timed. On the contrary,
a weight gain of 2 kg in 1 month or a weight loss of 5% in 3 months is
a relatively SMART goal. When patients with chronic kidney disease

set their own SMART goals for dietary intake, their dietary intake im-
proved more than those who did not set SMART goals.?® Only 41%
of stroke rehabilitation patients set SMART rehabilitation goals.21 In
a quality assessment report of whether pediatric rehabilitation goals
were SMART, 25% of measurable goals were inadequate, and 20% of
achievable goals were not reached, while 100% of specific, relevant,

and timed goals were reached.??

3.2 | The concept of energy accumulation

Aggressive nutritional therapy is a method of nutritional care man-
agement in which the daily energy requirement is calculated by sum-
ming the daily energy accumulation and daily energy expenditure.
In aggressive nutritional therapy, the daily energy requirement is
calculated as this sum or as kcal/kg ideal body weight/day. A po-
sition paper by four professional organizations on sarcopenia and
dysphagia recommended 35 kcal/kg ideal body weight/day for nutri-
tional therapy.2® In patients with sarcopenia and dysphagia, 30 kcal/
kg ideal body weight/day or higher results in a greater improvement
in swallowing function.?* However, the use of kcal/kg ideal body
weight/day renders it difficult to calculate the daily energy require-
ment when setting nutrition goals, compared with the use of the sum
of daily energy expenditure and daily energy accumulation. For this
reason, we discuss energy accumulation here.

In aggressive nutritional therapy for undernutrition and sar-
copenia, the standard energy needed to gain 1 kg body weight is
7500 kcal.?® In other words, if the weight goal is set at 1 kg weight
gain per month, the daily energy accumulation can be calculated
as approximately 250 kcal. On the contrary, the amount of energy
needed to gain 1 kg body weight in a patient with anorexia ner-
vosa is approximately 5000-10,000 kcal, with an average of ap-
proximately 7500 kcal.?® However, this requirement may be only
4000 kcal if physical activity is low but up to 12,000 kcal if phys-
ical activity is high. In a patient with anorexia nervosa who is not
at risk of refeeding syndrome, the initial daily energy requirement
should be set at 30 kcal/kg current body weight/day plus 500 kcal.
However, if body weight gain is no longer observed, this figure may
be increased by 10 kcal/kg current body weight/day every 5-7 days
until reaching 70-100 kcal/kg current body weight/day.26 As body
weight increases, basal energy expenditure and energy expendi-
ture from physical activity increase, rendering it more difficult to
gain body weight gradually. Therefore, if the body weight goal is set
at 3 kg body weight gain/month, the daily energy accumulation is
calculated as approximately 750 kcal; however, in reality it is diffi-
cult to gain 3 kg body weight. In older people, 8800-22,600 kcal is
needed to gain 1 kg body weight.?” It is important to note that the
7500 kcal needed to gain 1 kg body weight is only an approxima-
tion and may not be applicable in many cases.

Even in nutritional therapy aimed at body weight loss in obese
patients, the standard amount of negative energy accumulation
(deficit) needed to lose 1 kg body weight is 7500 kcal. In other
words, if the body weight goal is loss of 3 kg per month, the energy
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deficit per day can be calculated as approximately =750 kcal. In fact,
in nutritional therapy aimed at weight loss, it is not uncommon to
reduce daily energy intake by 500-750 kcal.28-30 Compared with a
hypocaloric diet with a daily energy requirement of 1000-1500 kcal,
a very low energy diet with a daily requirement of less than 800 kcal
results in greater body weight loss in the short term but no signifi-

cant difference in the long term.3!

3.3 | Anote on energy accumulation
If a high body weight goal is set for undernourished or obese patients,
the energy accumulation or deficit will be large. However, setting
a goal that is too aggressive can lead to metabolic complications.
Aggressive nutritional therapy for undernutrition may lead to com-
plications such as hyperglycemia,®? liver damage,* fatty liver,** renal
damage, and electrolyte abnormalities, whereas aggressive nutritional
therapy for obesity may cause various nutritional deficiency symp-
toms because of inadequate intake of vitamins, minerals, and trace
elements, and muscle mass loss because of inadequate protein intake.
Therefore, when energy accumulation goals are changed in aggres-
sive nutritional therapy, nutrition monitoring should be performed
via weekly blood tests. It is also desirable to monitor nutritional sta-
tus based on body composition, such as muscle mass and body fat,
and based on body weight measurements at least once a week. Until
healthcare professionals become proficient in aggressive nutritional
therapy, it is desirable to keep the upper limit of energy accumulation/
deficit at approximately 750 kcal for both malnutrition and obesity,
although there is no clear evidence to support this. This is because
the greater the energy accumulation (deficit) is, the more likely the
metabolic complications will occur, and in nutritional therapy aimed at
weight loss, the daily energy expenditure is often limited to =750 kcal.
In the case of aggressive nutritional therapy for undernutrition,
the daily energy expenditure is met by oral intake, but the daily en-
ergy requirement, which takes into account energy accumulation,
may not be met by oral intake. In such cases, tube feeding or paren-
teral nutrition should not be used to meet the energy requirement. On
the contrary, if the daily energy expenditure is not met by oral intake
alone, then tube feeding or parenteral nutrition should be considered.
If daily energy intake is less than daily energy expenditure, the
first goal should be to increase daily energy intake until it meets daily
energy expenditure. In particular, in patients at risk of refeeding syn-
drome, the daily energy intake should be increased carefully. On the
contrary, if daily energy intake is higher than daily energy expen-
diture, the goal is to meet the daily energy requirement, which is

calculated by taking into account energy accumulation.

3.4 | Reconciliation with rehabilitation goal setting

In rehabilitation nutrition, the goal setting of rehabilitation and that
of body weight affect each other. For example, if the clinical condi-
tion of a patient with a severe consciousness disorder with a Japan

Coma Scale score of three digits (not aroused by stimulation) is not
expected to improve in the future, the goals of rehabilitation are to
provide full assistance with ADL, prevent secondary complications,
and reduce the burden of nursing care. If the patient is obese, a body
weight goal, such as losing 1 kg body weight in 1 month, should be
set to reduce the burden of care by improving obesity. On the con-
trary, if the patient is undernourished, there are several options for
setting a body weight goal. If the patient has bone protrusion and a
high risk of developing pressure ulcers, it is advisable to set a goal
to improve nutrition, such as gaining 1 kg body weight in 1 month
to prevent pressure ulcers. On the contrary, if the patient does not
want to increase the burden of care because of body weight gain, a
goal to maintain current body weight should be set.

Itis alsoimportant to consider the content, quantity, and quality of
physical activity and exercise therapy. For example, under the current
nutritional status, independence with ADL cannot be set as a rehabil-
itation goal unless nutrition is improved; a body weight goal should
be set to allow the patient to achieve ADL independence. However,
to achieve ADL independence, it is necessary to increase the quan-
tity and quality of physical activity and exercise therapy, which are
likely to increase daily energy consumption. The content, quantity,
and quality of current or anticipated physical activity and exercise
therapy should also be taken into consideration when matching re-
habilitation goal setting. For specific examples of goal setting, please

refer to the “Body weight goal setting in practice” section below.

3.5 | Reconciliation with the patient's general
condition and intentions

There are cases in which aggressive nutritional therapy should not
or cannot be implemented depending on the patient's general con-
dition and intentions. It is recommended to avoid aggressive nutri-
tional therapy in cases of terminal-stage diseases such as advanced
cancer, severe invasion because of acute inflammation, and refeed-
ing syndrome and its risks. In addition, the patients themselves may
not want to improve their undernourished or obese status for certain
reasons. Both rehabilitation and nutritional therapies should be im-
plemented after considering the intentions of the patient. Therefore,
it is difficult to provide aggressive nutritional therapy to undernour-
ished patients or to implement energy restriction to obese patients
who do not want to improve their nutritional status even after suf-
ficient information and discussion.

4 | BODY WEIGHT GOAL SETTING IN
PRACTICE

41 | Casel

A 76-year-old woman was presented with a postoperative hip frac-

ture and postaspiration pneumonia. Before the fracture, she was
physically frail and capable of performing ADLs independently and
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living alone. After suffering a hip fracture, she was admitted to an
acute care hospital and underwent bipolar hip arthroplasty on the
second day of hospitalization. On the fifth day, she was diagnosed
with aspiration pneumonia. On the 28th day, she was transferred to
a convalescent rehabilitation hospital. Her height, weight, and BMI
were 153 cm, 34 kg (usual weight 43 kg), and 14.5 kg/m?, respec-
tively; she had a Japan Coma Scale score of O (clear consciousness)
and mild dysphagia. She could take pureed food by herself and re-
quired a wheelchair with moderate assistance with transfer.

The following items regarding this case were addressed by
six qualified rehabilitation nutrition instructors certified by the
Japanese Association of Rehabilitation Nutrition: short-term
(2 weeks or 1 month) and long-term (3 months) body weight goals;
daily energy accumulation and daily energy requirement (using a for-
mula) at the time of admission to a convalescent rehabilitation hos-
pital; and short-term (2 weeks or 1 month) and long-term (3 months)
rehabilitation goals. The results are shown in Table 1.

There were large variations in the short-term body weight goal,
from O to 3 kg weight gain in 1 month, and in the long-term goal,
from 2 to 9 kg weight gain in 3 months. The long-term goal for eating
patterns was to consume regular food for all qualified rehabilitation
nutrition instructors; the daily energy accumulation varied greatly
from O to 750 kcal, and the daily energy requirement varied from
1200 to 2300 kcal. On the contrary, there was no significant varia-

tion in the short-term or long-term goals of rehabilitation.

4.2 | Case2

A 60-year-old man underwent postcraniotomy hematoma removal
for right putaminal hemorrhage. Before disease onset, he was liv-
ing alone and performed ADL independently. He was admitted to
an acute care hospital for right putaminal hemorrhage (including the
posterior limb of internal capsule). The patient underwent craniot-
omy on the day of admission. On the 20th day of hospitalization, he
was transferred to a convalescent rehabilitation hospital. His height,
weight, and BMI were 170 cm, 94 kg (usual weight 99 kg), and 32.5,
respectively; he had a Japan Coma Scale score of 1 (consciousness
is not exactly clear), left hemiplegia (Brunnstrom stage 2-2-3), and
severe sensory impairment. Attention deficit and left hemispatial
neglect were present. He was in a wheelchair and required maximal
assistance with transfers.

The same six items as detailed for case 1 were again addressed by
six qualified rehabilitation nutrition instructors: short-term (2 weeks
or 1 month) and long-term (3 or 6 months) body weight goals; daily
energy deficit and daily energy requirement (using a formula) at
the time of admission to a convalescent rehabilitation hospital; and
short-term (2 weeks or 1 month) and long-term (3 or 6 months) reha-
bilitation goals. The results are presented in Table 2.

The short-term goal for body weight loss was 1.5-4 kg in
1 month, and there were wide ranges in the long-term weight loss
goals: 5-10 kg at 3 months and 10-22 kg at 6 months. The daily
energy deficit varied from -400 to -1000 kcal and the daily energy

requirement from 900 to 2400 kcal. On the contrary, there was little

variation in the short- and long-term rehabilitation goals.

5 | THE DIFFICULTY OF SETTING A BODY
WEIGHT GOAL

Goal setting for body weight is difficult. In both case 1, in which
the goal was weight gain, and case 2, in which the goal was weight
loss, large variations were observed in the goals set for body weight,
daily energy accumulation, and daily energy requirement. On the
contrary, there was little variation in the goal set for rehabilitation.
Therefore, there seems to be a consensus on the goals for rehabili-
tation and prognosis prediction even if some difference is allowed.
However, there is no consensus on setting a body weight goal.
Although it depends on body composition, a body weight gain of
2-9 kg at 3 months for case 1 and a body weight loss of 5-10 kg at
3 months for case 2 are both considered appropriate goals. Anything
outside of this range may also be appropriate. However, rehabilita-
tion nutrition interventions aimed at body weight gain in case 1 and
body weight loss in case 2 are more likely to improve function and
QOL. By using hypothesis thinking of body weight goal setting, in-
tervention, and monitoring in a large number of patients, the body
weight goal to improve function and QOL may become clearer, and
variability in the goals among experts may be reduced.

6 | MEAL PROVISION IN REHABILITATION
HOSPITALS AND FACILITIES

Rehabilitation hospitals and facilities should establish a system
to provide meals that can accommodate a variety of body weight
goals. In case 2, the daily energy requirement ranged from 900 to
2400 kcal. Therefore, rehabilitation hospitals and facilities are re-
quired to provide meals with at least 900-2400 kcal of daily energy
or meals plus oral nutritional supplements. However, some reha-
bilitation hospitals/facilities do not provide oral nutritional sup-
plements, meals consisting of <1200 kcal, or meals consisting of
>2000 kcal. Rehabilitation hospitals and facilities should provide a
wide range of meals and oral nutritional supplements to maximize
function and QOL.

7 | CONCLUSION

There is no consensus on goal setting for body weight. A competent
physiatrist, physical therapist, occupational therapist, or speech-
language pathologist can set relatively accurate rehabilitation goals
from the beginning. On the contrary, body weight goals are more
difficult to set than rehabilitation goals because the goals vary ac-
cording to the individual. Therefore, we tend to conduct nutritional
therapy without setting a goal for body weight; however, a body
weight goal is necessary to maximize function and QOL. A repeat
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cycle of setting a goal for weight, checking the degree of achieve-
ment by rehabilitation nutrition monitoring, and revising the set
goals should be performed. However, body weight is not the most
important nutrition goal in rehabilitation nutrition but rather func-
tion and QOL. This is the secondary English version of the origi-
nal Japanese manuscript for “Goal setting for nutrition and body
weight in rehabilitation nutrition: position paper by the Japanese

Association of Rehabilitation Nutrition”. *°
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