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Abstract

Background: All individuals with severe dementia should be offered careful hand feeding. However, under certain
circumstances, people with severe dementia have a feeding tube placed. In Taiwan, tube feeding rate in demented
older home care residents is increasing; however, the benefits of tube feeding in this population remain unknown.
We compared the clinical prognosis and mortality of older patients with severe dementia receiving nasogastric
tube feeding (NGF) or assisted hand feeding (AHF).

Methods: Data from the in-home healthcare system between January 1 and December 31, 2017 were analyzed to
identify 169 participants over 60 years of age in this retrospective longitudinal study. All subjects with severe
dementia and complete functional dependence suffered from difficulty in oral intake and required either AHF or
NGF. Data were collected from both groups to analyze pneumonia, hospitalization, and mortality rates.

Results: A total of 169 subjects (56 males and 113 females, aged 85.9 + 7.5 years) were analyzed. 39 required AHF
and 130 NGF. All subjects were bedridden; 129 (76%) showed Barthel index < 10. Pneumonia risk was higher in the
NGF group (48%) than in the AHF group (26%, p = 0.015). After adjusting for multiple factors in the regression
model, the risk of pneumonia was not significantly higher in the NGF group compared with the AHF group. One-
year mortality rates in the AHF and NGF groups were 8 and 15%, respectively, and no significant difference was
observed after adjustment with logistic regression (aOR = 2.38; 95% Cl, 0.58-9.70). There were no significant
differences in hospitalization rate and duration.

Conclusions: For older patients with dementia requiring in-home healthcare, NGF is not associated with a
significantly lower risk of pneumonia than AHF. Additionally, neither mortality nor hospitalization rates decreased
with NGF. On the contrary, a nonsignificant trend of increased risk of pneumonia was observed in NGF group.
Therefore, the benefits of NGF are debatable in older patients with severe dementia requiring in-home healthcare.
Continued careful hand feeding could be an alternative to NG feeding in patients with severe dementia.
Furthermore, large-scale studies on in-home healthcare would be required to support these results.
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Background

Dementia is a neurodegenerative disease characterized by a
progressive, irreversible, and long-term course. Its recent high
prevalence rate in Western and Asian countries has a signifi-
cant impact on modern society [1]. A recent study showed
that in Taiwan, the prevalence of dementia was 26.8% in resi-
dential houses and 61.8% in assisted living facilities [2]. There-
fore, the National Health Insurance in Taiwan has been
reimbursing costs of palliative and home care systems for se-
vere dementia. However, owing to the lack of understanding
in recognizing progressive and irreversible disease courses,
palliative care for severe dementia is not generally accepted as
a standard treatment. Life-sustaining treatments in severe de-
mentia remain a major issue. Palliative care decreases life-
sustaining interventions, except for tube feeding [3].

In a Chinese-based culture, eating disorders are con-
sidered problematic. Therefore, most healthcare proxies
choose nasogastric tube feeding. As a result, the rate of
NGF has increased over time in Taiwan [4]. A study in a
nursing home reported a tube feeding rate of 29.2%,
among which 99% was NGF [5].

Nevertheless, the benefits of tube feeding in older indi-
viduals with severe dementia and eating difficulties are
controversial. Some studies have showed that tube feeding
could increase the survival rate and improve nutritional
status [6] [7]. Meanwhile, more retrospective observa-
tional studies and reviews have indicated that tube feeding
offers no benefits in terms of survival, pneumonia risk,
pressure ulcers, and nutritional status while increasing
physical suffering and impairing the quality of life [8] [9].

Additionally, guidelines published by several professional
societies have shown no benefits of NGF and suggest that it
should be avoided in patients with severe dementia [10-12].
The first government-sponsored guidebook for palliative care
in dementia was published in Taiwan in October 2016. The
guidebook supports assisted hand feeding (AHF) in severe
dementia and describes numerous feeding skills [13].

Previous studies conducted thus far have collected data
from hospitals, nursing homes, or geriatric institutions.
However, there are hardly any studies of in-home health-
care systems. Patients with advanced dementia are under-
recognized for their high mortality rate and are often
treated at in-home healthcare systems with life-sustaining
interventions. A better understanding of the real-world
scenario of in-home care may provide more information
to improve severe dementia care. We conducted a 12-
month retrospective longitudinal study of 169 older adults
with severe dementia in home healthcare system to com-
pare the prognosis between AHF and NGF.

Methods

Study design and data source

Th is was a retrospective observational study. Data were
collected from the in-home healthcare system in Mackay
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Memorial Medical Center, Taiwan. Our government
started developing the in-home healthcare system in 1987.
With increased aging population, the Ministry of Health
and Welfare decided to include in-home healthcare sys-
tem in the National Health Insurance. Currently, the
home healthcare system is well developed and can provide
good professional healthcare at home. Barthel index was
used as an initial screening tool for home care system
registration. Specifically, the Barthel index uses scales to
measure 10 basic items of self-care and physical depend-
ency. Enrollment requirement, a Barthel index of <60,
which is associated with assisted independence (normal
score 100) [14]. Once the residents were enrolled in the
home care system, each individual underwent baseline as-
sessments. Owing to the high demand of home care qual-
ity, numerous physical examinations, questionnaire
surveys, and psychosocial status assessments were care-
fully performed. The database contained the following
regular home care records: patient age, sex, functional sta-
tus, care provided by caregivers or family members, feed-
ing status, stool or urinary incontinence, and pressure
sores. The Eastern Cooperative Oncology Group (ECOG)
performance status was measured on a scale from zero to
five; the higher the scores, worse was the performance sta-
tus. Norton scale [15] was used to predict pressure-
induced injuries. Specifically, a score of <14 indicated a
high risk of pressure ulcer development. Mini Nutritional
Assessment (MNA) was applied to assess global nutrition
and various body measurements. The time-saving Mini
Nutritional Assessment—Short Form (MNA-SF) com-
prises six questions obtained from the full MNA and has
been validated to show good sensitivity [16]. Body mass
index (BMI) is a valid predictor of adiposity and can be a
practical tool for obesity or underweight assessment. La-
boratory data [i.e, serum albumin, hemoglobin (Hb),
white blood cell (WBC), creatinine, and electrolyte levels]
were collected at baseline and during follow-up. Addition-
ally, underlying comorbidities and hospitalizations were
recorded. Home care doctors and nurses visited registered
patients from 2 weeks to 3 months and annually, accord-
ing to patients’ medical conditions.

Selection of the study subjects

Subjects were selected from the home care registered system.
In 2017, 386 individuals with documented cognitive impair-
ment due to dementia were cared for in a home care system.
Inclusion criteria consisted of: documented dementia in
chart reviews; scores of >7A by the Functional Assessment
Staging Test (FAST) [17] as evaluated by home-visiting phy-
sicians; fully dependent for functional status, as rated by
ECOG 4; eating difficulties, as evaluated by home healthcare
nurses and physicians; and age > 60 years. Exclusion criteria
were as follows: self-oral intake without any assistance; ab-
sence of outpatient or inpatient medical records in 2017; and
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missing information (ie, MNA-SF, BMI, serum albumin,
Hb, or WBC). Finally, a total of 169 subjects with severe de-
mentia, eating difficulty and complete bedridden status
(ECOG 4) were enrolled in this study.

In the AHF group, the patients were unable to eat by
themselves and required to be fed by another person. In
the NGF group, the enrolled subjects were under long-
term NG tube placement and regular tube changing in
the home healthcare system.

Dementia was classified into 3 subgroups using the diag-
nosis obtained from medical records. Dementia types in-
cluded Alzheimer’s disease, vascular dementia, and other
causes. Underlying comorbidities were defined on the basis
of inpatient or outpatient medical records (ICD-10-CM).

Outcome measurements

Outcomes were pneumonia risk, hospitalization rate, duration
of hospitalization and one-year mortality in the AHF and
NGF groups. The diagnosis of pneumonia was cautiously
made by reviewing the charts of the patients: [1] admission re-
cords, [2] discharge reviews, and [3] diagnosis with pneumonia
or aspiration pneumonia. We did not include subjects with
pneumonia diagnosis in outpatient records. Second, events of
hospitalization were confirmed by admission and discharge
notes. Finally, one-year mortality rates were evaluated from
discharge note reviews, and home healthcare system records.

Statistical analysis
IBM SPSS Statistics 25.0 was used for the statistical
analysis.
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Chi-square test and Fisher’s exact test were performed
for categorical variables; Student’s ¢-test for continuous
variables were used to compare the differences between
the AHF and NGF groups. Significant differences in
pneumonia risk, hospitalization rate and duration, and
one-year mortality rates between AHF and NGF groups
were assessed. Binary logistic regression was performed
with adjustments for sex, age, feeding status, Barthel
index, pressure sores, Norton scale, serum albumin, Hb,
and WBC levels.

A two-tailed p value < 0.05 was considered significant.

Results

Characteristics of the subjects

Among the 2017 home care residents, 386 patients pre-
sented with medically documented dementia. Finally,
169 individuals who met the eligibility criteria were en-
rolled in the study. There were 39 (23%) and 130 (77%)
in the AHF and NGF groups.

Characteristics of AHF and NGF participants with ad-
vanced dementia enrolled in the study are summarized
in Table 1. Briefly, mean patient age was 85.9 years old
and 33% were male. The Barthel index were significantly
different between the AHF and NGF groups (p < 0.001).
Regarding the nutritional status, BMI was significantly
higher in the AHF group than in the NGF group (22.7 +
3.3 and 21.4 * 3.6, respectively, p = 0.042). Moreover, the
mean serum albumin level was significantly lower in the
NGF group than in the AHF group (3.7 £ 0.6 vs. 4.0 +
0.6; p = 0.045).

Table 1 Characteristics of subjects with severe dementia in AHF and NGF

Total AHF NGF p

Numbers no. (%) 169 39 (23) 130 (77)
Sex (Male) no. (%) 56 (33) 10 (26) 46 (35) 0.257
Age (years, mean + SD) 859+ 75 86.7 +6.8 857+77 0.458
Barthel index (< 10) no. (%) 129 (76) 21 (54) 108 (83) <.001
Caregiver no. (%) 95 (56) 19 (49) 76 (59) 0.282
Diagnosis

Alzheimer’s disease no. (%) 24 (14) 3(8) 21 (16)

Vascular dementia no. (%) 32 (19) 9(23) 23 (18)

Others no. (%) 113 (67) 27 (69) 86 (66)
Pressure sores no. (%) 27 (16) 6 (15) 21 (16) 0.908
BMI (kg/m2, mean + SD) 21.7+36 22.7+33 214+36 0.042
MNA-SF (mean + SD) 93+27 99+£25 9.1+27 0.103
Norton scale (mean =+ SD) 10,1+ 2.1 10.7 £ 3.1 100+ 1.6 0.161
Serum albumin (g/dL, mean + SD) 38+06 40+06 37+06 0.045
Hb (g/dL, mean £ SD) 11.0£1.7 11.0£19 11016 0.942
WBC (103/pL, mean = SD) 104 +39 98+3.1 106+40 0.296

Abbreviations: AHF assisted hand feeding, NGF nasogastric tube feeding, MNA-SF Mini Nutritional Assessment-Short Form, BMI Body Mass Index

p < 0.05 for significant difference
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Pneumonia risk

Throughout the 12 months follow-up period, the risk of
pneumonia was significantly higher in the NGF group than
in the AHF group (48 and 26%, respectively, p =0.015)
(Table 2). Multiple variables were examined to perform
pneumonia risk assessment (i.e, male sex, pressure sores,
feeding status and serum albumin level; Table 2). Regression
model adjusted for age, sex, feeding status, pressure sores,
Barthel index and serum albumin levels showed that NGF
was not associated with decreasing pneumonia risk com-
pared with AHF (aOR = 2.20; 95% CI, 0.92-5.30; Table 3).

Hospitalization rate and duration

Hospitalization rate was 54% in the AHF group and 66%
in the NGF group (p = 0.162). Factors associated with the
risk of hospitalization were absence of pressure sores (p =
0.002) and low Hb level (p <0.001; Table 2). After adjust-
ing for age, sex, feeding status, pressure sores, Barthel
index and Hb level, pressure sores and high Hb were asso-
ciated with protective factors (Table 3). Of note, mean
hospitalization duration was 14.2 + 26.4 and 17.8 +22.4
days in the AHF and NGF groups, respectively (p = 0.396).
The frequency of hospital admission reveled no significant
difference between AHF and NGF (p = 0.061).
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One-year mortality rate

One-year mortality rate was 8% in the AHF group and
15% in the NGF group (p =0.415). We analyzed other
factors to understand the association with one-year mor-
tality rate. However, the results demonstrated only a sig-
nificant difference in Norton scale (p =0.024; Table 2).
After adjusting for sex, age, feeding status, Barthel index,
pressure sores, and Norton scale, the mortality rate was
not significantly different between the NGF and AHF
groups (aOR = 2.38; 95% CI, 0.58-9.70; Table 3).

Discussion

The present study revealed that NGF is not associated
with a decreased pneumonia risk in older patients with
dementia who are cared for with in-home healthcare
system. Meanwhile, hospitalization rate and one-year
mortality were similar between AHF and NGF. However,
all measured outcomes showed a similar, or rather less
significant trend of increased risk in the NGF group.
This study could provide preliminary evidence for tube
feeding in home healthcare studies. Our study showed
that the risk of pneumonia diagnosis was not signifi-
cantly lower but revealed a nonsignificant trend of
increasing risk of pneumonia in the NGF group. In older

Table 2 Variables associated with pneumonia, hospitalization and one-year mortality rates

Pneumonia Hospitalization Mortality
Variables Yes No P Yes No P Yes No P
Total no. (%) 72 (43) 97 (57) 107 (63) 62 (37) 22 (13) 147 (87)
Age (years, mean + SD) 859+82 859+70 0.990 859+76 859+75 0974 884+60 856+77 0.105
Sex (M) 31 (43) 25 (26) 0.018 37 (35) 19 (31) 0.601 4(18) 52 (35) 0.146
no. (%)
Feeding (NGF) 62 (86) 68 (70) 0.015 86 (80) 44 (71) 0.162 19 (86) 111 (76) 0415
no. (%)
Feeding (AHF) 10 (14) 29 (30) 0.015 21 (20) 18 (29) 0.162 3 (14) 36 (25) 0415
no. (%)
Barthel index (< 10) 59 (82) 70 (72) 0.139 79 (74) 50 (81) 0315 19 (86) 110 (75) 0.292
no. %
Pressure sore 5(@7) 22 (23) 0.006 10 (9) 17 (27) 0.002 3(14) 24 (16) 1.000
no. %
BMI 215431 218+39 0.495 21.8+35 215+38 0.626 214+29 21.7+37 0.745
(kg/m?, mean + SD)
MNA-SF 9.7+21 9.0+30 0.074 95+25 88+29 0.110 89+27 93+27 0.524
(mean + SD)
Norton scale 101 +£1.7 10.1+24 0.797 103+18 99+25 0.215 92+18 103+ 2.1 0.024
(mean + SD)
Albumin 37406 39+06 0.033 37406 39406 0.204 38+06 38406 0.746
(g/dL, mean + SD)
Hb 109+14 1M1+19 0454 106+14 1M16+19 <.001 106+15 111+£17 0.182
(g/dL, mean £ SD)
WBC 104+33 105+43 0.835 104+£42 104 +£3.1 0.988 122473 102+£30 0.223

(10%/uL, mean + SD)

Abbreviations: AHF assisted hand feeding, NGF nasogastric tube feeding, MNA-SF Mini Nutritional Assessment-Short Form, BMI Body Mass Index

p < 0.05 for significant difference
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Table 3 Risk factors of pneumonia, hospitalization and one-year
mortality rates with logistic regression

Pneumonia Hospitalization Mortality
Factors aOR  95% ClI aOR  95% ClI aOR  95% ClI
Age 101 097-106 100 096-105 105 098-1.12
Sex (male) 196 097-397 164 074-362 044 0.13-142
Feeding (NGF) 220 092-530 194 082-460 238 058-9.70
Pressure sore 020 007-060 020 008-053 045 0.10-196
Barthel index 169 074-385 070 029-170 123 031-482
Albumin 058 032-103 - - - -
Hb - - 063 050-080 - -
Norton scale - - - - 076  0.59-0.98

Adjusted factors

Pneumonia: age, sex (male), feeding (NGF), pressure sore, Barthel index,
albumin level

Hospitalization: age, sex (male), feeding (NGF), pressure sore, Barthel index, Hb
Mortality: age, sex (male), feeding (NGF), pressure sore, Barthel index,

Norton scale

patients with dementia, gradual impairment of swallow-
ing develops with disease progression. Owing to the loss
of a normal clearance mechanism, the most frequent
consequence is aspiration pneumonia, which typically
occurs during eating when pharyngeal materials enter
the lower airway, followed by infection with nonpatho-
genic flora [18].

A review of 19 cohorts suggested that tube feeding
could not reduce the risk of aspiration pneumonia [19].
Subsequently, a study compared the incidence of aspir-
ation pneumonia in individuals with NGF, gastrostomy,
jejunostomy, and oral feeding. The authors found that
after a 6-month follow-up, more patients (58%) in the
tube feeding group developed aspiration pneumonia
than in the oral feeding group (54% in NGF, 67% in the
gastrostomy group, 75% in the jejunostomy group, and
17% in the oral feeding group). Furthermore, the study
demonstrated a significant difference in risk of aspiration
pneumonia between oral feeding and tube feeding (p <
0.01) [20]. Importantly, a recent study indicated that
tube feeding was associated with around two-fold in-
creased incidence of aspiration pneumonia diagnosis
(RR =2.32; 95% CI, 1.22-4.40) [21]. To be more specific,
oral secretions and regurgitated gastric contents are se-
vere causative factors for aspiration pneumonia, and
feeding tubes provide no protection efficacy [19]. As op-
posed to stroke, dementia is a progressively deteriorating
disease [22]. Individual strategies are required to manage
different pathogeneses. Tube feeding is generally re-
served for short-term (< 1 month), reversible, or uncon-
scious individuals, such as those requiring post-surgery
support and discharge. However, if the enteral tube feed-
ing is anticipated more than 1 month, percutaneous
endoscopic gastrostomy (PEG) is preferred because of
less treatment failure, fewer complications and better
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nutritional status [23, 24] although one-year pneumonia
risk showed no significant difference between the NGF
group and the PEG group (aOR =0.51; 95% CI, 0.18—
1.47) [25]. For mild or moderate dementia, PEG place-
ment should be preferred over the long- term placement
of nasogastric tube, which was apparently the standard
care in current guideline [26]. Of note, the initiation of
tube feeding in patients with severe dementia is not rec-
ommended [26]. Additionally, pressure sores were poten-
tial predictive factors for pneumonia in the study
participants. Proper positioning and regular position chan-
ging are useful strategies for the care of pressure sores
[27]. Given the limited data available currently, position
changing may be beneficial in pneumonia care [28].

With respect to hospitalization rate and duration, we
found no significant difference in our study. A prior pro-
spective observational study with 6-month follow-up
also detected no difference in hospital admission be-
tween tube feeding and oral feeding [21]. Hospitalization
leads to distress and is associated with poor outcomes in
advanced dementia patients. However, older patients
with dementia are frequent visitors to hospitals for sev-
eral reasons. A prospective cohort study of 617 patients
investigated the prevalence and mortality in an acute
care setting revealed an increasing admission rate with
age (29.6% for patients aged 70—79 years and 75% for pa-
tients aged >90years). Urinary tract infection or pneu-
monia was the primary cause. Moreover, these patients
showed a higher mortality rate (adjusted mortality risk
4.02, 95% CI, 2.24-7.36) [29]. Most hospitalizations
among older patients with dementia are avoidable. Add-
itionally, invasive treatments in acute hospital care may
not meet the needs of this group and lead to injuries.
Even infectious diseases such as pneumonia could be
treated effectively in a nursing home rather than in the
hospital [30]. In the present study, the major cause of
hospital admission was pneumonia. Increased Hb levels
may be a protective factor for decreasing hospitalization
rates and duration. Importantly, Hb could be an early in-
dicator of the nutritional status of hospitalized older pa-
tients [31]. The home care system in Taiwan made great
efforts to advocate the avoidance of frequent admissions
and provided phone consultation as required [13].

The present retrospective observational study of home
care residents showed no difference in mortality rate be-
tween AHF and NGF in patients with advanced dementia
patients. However, this study revealed a nonsignificant
trend of increased mortality rate in NGF group. A previ-
ous study suggested that 85.8% patients with advanced de-
mentia (stage 7 on the Global Deterioration Scale)
suffered from eating problems, with the 6-month mortal-
ity rate of 38.6% [32]. Furthermore, a longitudinal study in
Taiwan investigated the survival outcome of patients with
dementia. The authors concluded that 77% patients who
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were placed with a nasogastric tube died within 6 months.
Therefore, nasogastric tube placement was recognized as
a risk factor for increased 6-month mortality [33]. A 2009
Cochrane systemic review, which included seven observa-
tional studies, revealed insufficient evidence of increased
survival rate in tube feeding groups [9]. A large prospect-
ive database study provided valuable evidence in survival
analysis. They evaluated 36,429 nursing home residents
with severe dementia and eating difficulty. In the study,
1956 residents were under PEG insertion compared with
34,536 residents who were fed orally. They found no sig-
nificant difference of survival between both groups [34].
In line with earlier reports, our study did not favor tube
feeding for decreasing the mortality rate. In previous stud-
ies, tube feeding group was mainly composed of PEG feed-
ing. However, in this study, we added valuable evidence
comparing AHG and NGF in mortality rate analysis. All
above evidences may indicate that, once dementia pro-
gresses to a severe stage, with the development of eating
problems, the mortality rate increases regardless of place-
ment of feeding tube. In addition, increased one-year mor-
tality rate was observed in subjects with low Norton scale
in our study. Similar to prior studies, patients with lower
Norton scale score were associated with higher mortality
rate in older patients [35, 36].

Despite significant efforts to improve oral intake, most
patients with dementia develop eating difficulties during
the severe stage. A nasogastric tube was considered a
convenient and efficient approach for individuals with
feeding problems. However, NGF frequently presented
with complications (e.g., blockage, dislodgement, pneu-
monia, trauma from insertion, and use of physical or
chemical restraints) [37, 38]. When comparing NG and
gastrostomy groups, a significantly higher number of
tube-related complications were reported in the NG
group (aOR =0.18; 95% CI, 0.05-0.65) [25]. AHF in pa-
tients with advanced dementia should be considered an
alternative to tube feeding [39]. Management of eating
difficulties in advanced dementia remains controversial.
The goals should emphasize on avoiding functional de-
cline and adopting safe and effective oral feeding. A
comprehensive swallowing assessment could help iden-
tify dysphagia etiology and offer adequate strategies for
improving swallowing function. Furthermore, several ap-
proaches can increase the efficiency of careful hand feed-
ing (e.g., modifying the feeding position, feeding skills,
and changing both the feeding environment and texture
of food). Of note, feeding skills are essential for prevent-
ing aspiration (e.g., the chin tuck posture and head rota-
tion toward the weak side). Patients with an impaired
oropharyngeal musculature can more easily control
thickened food than thin fluids. Modifying the food tex-
ture of solids or liquids increases feeding effectiveness,
particularly in patients with severe dementia [40].
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Nevertheless, making the modified food acceptable and
appetizing is vital to increase compliance. Furthermore,
an adequate environment setting (e.g., removing distrac-
tions and scheduling mealtime with family) could make
patients enjoy their social time, as opposed to isolated
tube feeding. In the present study, well-trained nurses
provided all these useful strategies for oral feeding of
residents at the home health care system. To date, tube
feeding still plays a role because of individuals’ concerns
over the discomfort of being thirsty or hungry. However,
the consequences of forgoing tube feeding (e.g., discom-
fort or pain) have not been investigated thus far. A pro-
spective observational study of 178 nursing home
patients attempted to address this issue. They observed
different items creating a discomfort index. Shortness of
breath, restlessness, observation of pain, and dehydration
were associated with increased discomfort. Given the
evidence that discomfort levels were not associated with
forgoing tube feeding [41], additional efforts could be
placed on evaluating the patients’ quality of life [42].

Our study expanded the study group from nursing
home to home healthcare in the community settings,
which is one of the significant care systems for severe de-
mentia in Taiwan. Furthermore, relatively large number of
patients receiving NGF is a useful comparison with other
Asian countries, where the prevalence of NGF is high.

In hospitals or nursing homes, well-equipped facilities
and specialized health care provide a high quality of care.
Meanwhile, there was only one or no caregiver in the
home care system, with inadequate training. Results from
the home care system are essential for community prac-
tice. We believe that this preliminary study of tube feeding
issues in subjects with severe dementia requiring home
healthcare in Taiwan will help healthcare providers, pa-
tients, and families by providing a more realistic under-
standing of nutritional support in this population.

The present study has several limitations. First, for
ethical reasons, conducting randomized controlled trials
would be extremely challenging. In this retrospective
study, the recruited subjects were already receiving NGF
or AHF, and were not randomly enrolled. Therefore, the
baseline characteristics of both groups were different.
We restricted the study group only to complete bedrid-
den status and severe dementia to make a balance in the
study. Although we took the effort to select more com-
parable subjects in the NGF and AHF groups, the pa-
tients belonging to the NGF group were more
compromised, as shown by the lower Barthel index and
albumin level. Furthermore, intervention (NGF) and
control (AHF) groups were not well matched, and the
difference of sample size between these two groups was
not negligible. However, this could also explain the high
preference of NGF in patients with severe dementia be-
cause of its convenience and efficiency. Moreover, if
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outcome data from multiple centers could be collected,
the study groups could be widely applied in general home
healthcare population. Finally, no data were available on
the following aspects: quality of life, objective assessment
of discomfort, pain scale, use of physical and chemical re-
straints, and physical function. Quality of life is more im-
portant than life span, and it is usually neglected.

Conclusions

The hallmarks of severe dementia are the lack of insight
and capacity to make an independent decision. However,
life-sustaining interventions have been widely applied, par-
ticularly with the use of feeding tube. Our study demon-
strated that NGF was not associated with decreased risk of
pneumonia compared with AHF and offered no benefits
in terms of hospitalization and mortality in patients with
severe dementia requiring home healthcare. Moreover,
the burdens of NG tube placement could impair quality of
life and lead to numerous complications. We believe that
a dedicated attempt at AHF should be made in majority of
patients in severe stages. Large-scale studies with pro-
spective or randomized designs in home healthcare system
are required to provide robust evidence.

Abbreviations

AHF: Assisted hand feeding; BMI: Body Mass Index; ECOG: Eastern
Cooperative Oncology Group; FAST: Functional assessment staging;
MNA: Mini Nutritional Assessment; MNA-SF: Mini Nutritional Assessment—
Short Form; NGF: nasogastric tube feeding

Acknowledgments

We sincerely thank Ms. Ying-Ju Chen for her collecting data and all staffs for
their skillful.

assistance.

Author contributions

The conception, design, results measurement and statistical analysis were by
HHC.

MTT provided the assistance in organizing datasets and statistical analysis. In
addition, LCH provided precious recommendations and contributed to
critical and final revision. The author(s) read and approved the final
manuscript.

Funding
The authors disclosed no receipt of any financial support for the study,
authorship of this article.

Availability of data and materials
The datasets and analyzed during the current study is available from the
corresponding author on reasonable request.

Ethics approval and consent to participate

This study has been approved by the MacKay Memorial Hospital Review
Board. The constitution and operation of this review board are according to
the guidelines of ICH-GCP. According to ICH-GCP, IRB will have to review
each clinical research case annually and decided whether continue it or not.
(IRB number: 1T7MMHIS123)

Consent for publication
Not applicable.

Competing interests
There are no potential conflicts of interest with respect to the research, and
authorship of this article.

Page 7 of 8

Received: 18 September 2019 Accepted: 6 February 2020
Published online: 14 February 2020

References

1. Prince MJ. World Alzheimer report 2015: the global impact of dementia: an
analysis of prevalence, incidence, cost and trends: Alzheimer's disease
international; 2015.

2. Chen T-F, Chiu M-J, Tang L-Y, Chiu Y-H, Chang S-F, Su C-L, et al. Institution
type-dependent high prevalence of dementia in long-term care units.
Neuroepidemiology. 2007,28(3):142-9.

3. Chen PJ, Liang FW, Ho CH, Cheng SY, Chen YC, Chen YH, et al. Association
between palliative care and life-sustaining treatments for patients with
dementia: a nationwide 5-year cohort study. Palliat Med. 2018;32(3):622-30.

4. Nasogastric tube feeding prevalence in Taiwan. National health insurance
Administration Ministry of Health and Welfare in Taiwan. 2017.

5. Lin LG, Wu SC, Chen HS, Wang TG, Chen MY. Prevalence of impaired swallowing
in institutionalized older people in Taiwan. J Am Geriatr Soc. 2002;50(6):1118-23.

6. Hull M, Rawlings J, Field J, Allison S, Murray F, McIntyre A, et al. Audit of
outcome of long-term enteral nutrition by percutaneous endoscopic
gastrostomy. Lancet. 1993;341(8849):869-72.

7. Shintani S. Efficacy and ethics of artificial nutrition in patients with
neurologic impairments in home care. J Clin Neurosci. 2013;20(2):220-3.

8. Finucane TE, Christmas C, Travis K. Tube feeding in patients with advanced
dementia: a review of the evidence. JAMA. 1999;282(14):1365-70.

9. Sampson EL, Candy B, Jones L. Enteral tube feeding for older people with
advanced dementia. Cochrane Database Syst Rev. 2009;(2). Art. No.:
CD007209. https://doi.org/10.1002/14651858.CD007209.pub?2.

10.  American Geriatrics Society Ethics Committee and Clinical Practice and
Models of Care Committee. American Geriatrics Society feeding tubes in
advanced dementia position statement. J Am Geriatr Soc. 2014;62(8):1590-3.

11. National GAU. Dementia: assessment, management and support for people
living with dementia and their carers. 2018.

12. Lam RE, Lam PJ. Nutrition in dementia. CMAJ. 2014;186(17):1319.

13.  PJ C. Guidebook of palliative care for patients with dementia. Tainan,
Taiwan: Chi Mei Medical Center. 2016.

14.  Granger CV, Dewis LS, Peters NC, Sherwood CC, Barrett JE. Stroke
rehabilitation: analysis of repeated Barthel index measures. Arch Phys Med
Rehabil. 1979,60(1):14-7.

15. Xakellis GC, Frantz RA, Arteaga M, Nguyen M, Lewis A. A comparison of
patient risk for pressure ulcer development with nursing use of preventive
interventions. J Am Geriatr Soc. 1992;40(12):1250-4.

16.  Kaiser MJ, Bauer JM, Ramsch C, Uter W, Guigoz Y, Cederholm T, et al.
Validation of the mini nutritional assessment short-form (MNA-SF): a
practical tool for identification of nutritional status. J Nutr Health Aging.
2009;13(9):782-8.

17. Sclan SG, Reisberg B. Functional assessment staging (FAST) in Alzheimer's disease:
reliability, validity, and ordinality. Int Psychogeriatr. 1992:4(Suppl 1):55-69.

18. Bartlett JG. How important are anaerobic bacteria in aspiration pneumonia:
when should they be treated and what is optimal therapy. Infect Dis Clin N
Am. 2013;27(1):149-55.

19.  Finucane TE, Bynum JP. Use of tube feeding to prevent aspiration
pneumonia. Lancet. 1996;348(9039):1421-4.

20. Peck A, Cohen CE, Mulvihill MN. Long-term enteral feeding of aged
demented nursing home patients. J Am Geriatr Soc. 1990;38(11):1195-8.

21, Cintra MT, de Rezende NA, de Moraes EN, Cunha LC, da Gama Torres HO. A
comparison of survival, pneumonia, and hospitalization in patients with
advanced dementia and dysphagia receiving either oral or enteral nutrition.
J Nutr Health Aging. 2014;18(10):894-9.

22. Wade DT, Hewer RL. Motor loss and swallowing difficulty after stroke:
frequency, recovery, and prognosis. Acta Neurol Scand. 1987,76(1):50-4.

23. Volkert D, Berner YN, Berry E, Cederholm T, Coti Bertrand P, Milne A, et al.
ESPEN guidelines on enteral nutrition: geriatrics. Clin Nutr. 2006;25(2):330-60.

24, Volkert D, Beck AM, Cederholm T, Cruz-Jentoft A, Goisser S, Hooper L, et al.
ESPEN guideline on clinical nutrition and hydration in geriatrics. Clin Nutr.
2019;38(1):10-47.

25. Jaafar MH, Mahadeva S, Tan KM, Chin AV, Kamaruzzaman SB, Khor HM, et al.
Long-term nasogastric versus percutaneous endoscopic gastrostomy tube
feeding in older asians with dysphagia: a pragmatic study. Nutr Clin Pract.
2019;34(2):280-9.

26.  Volkert D, Chourdakis M, Faxen-Irving G, Fruhwald T, Landi F, Suominen MH,
et al. ESPEN guidelines on nutrition in dementia. Clin Nutr. 2015;34(6):1052-73.


https://doi.org/10.1002/14651858.CD007209.pub2

Chou et al. BMIC Geriatrics

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

(2020) 20:60

Reddy M, Gill SS, Rochon PA. Preventing pressure ulcers: a systematic
review. JAMA. 2006,296(8):974-84.

Bassi GL, Xiol EA, Pagliara F, Hua Y, Torres A. Body position and ventilator-
associated pneumonia prevention. Semin Respir Crit Care Med. 2017;38(3):
371-80.

Sampson EL, Blanchard MR, Jones L, Tookman A, King M. Dementia in the
acute hospital: prospective cohort study of prevalence and mortality. Br J
Psychiatry. 2009;195(1):61-6.

Loeb M, Carusone SC, Goeree R, Walter SD, Brazil K, Krueger P, et al. Effect
of a clinical pathway to reduce hospitalizations in nursing home residents
with pneumonia: a randomized controlled trial. JAMA. 2006;295(21):2503-10.
Hong X, Yan J, Xu L, Shen S, Zeng X, Chen L. Relationship between
nutritional status and frailty in hospitalized older patients. Clin Interv Aging.
2019;14:105-11.

Mitchell SL, Teno JM, Kiely DK, Shaffer ML, Jones RN, Prigerson HG, et al. The
clinical course of advanced dementia. N Engl J Med. 2009;361(16):1529-38.
Lee KC, Hsu WH, Chou PH, Yiin JJ, Muo CH, Lin YP. Estimating the survival
of elderly patients diagnosed with dementia in Taiwan: a longitudinal study.
PLoS One. 2018;13(7):€0178997.

Teno JM, Gozalo PL, Mitchell SL, Kuo S, Rhodes RL, Bynum JP, et al. Does
feeding tube insertion and its timing improve survival? J Am Geriatr Soc.
2012;60(10):1918-21.

Leshem-Rubinow E, Vaknin A, Sherman S, Justo D. Norton scale,
hospitalization length, complications, and mortality in elderly patients
admitted to internal medicine departments. Gerontology. 2013;59(6):507-13.
Sever R, Sherman S, Rozen N, Chechik O, Hilu S, Abdelrazek S, et al. Norton
scale scores and 1-year mortality in elderly patients following lower limb
amputations. Z Gerontol Geriatr. 2015;48(4):365-9.

Zaherah Mohamed Shah F, Suraiya HS, Poi PJ, Tan KS, Lai PS, Ramakrishnan
K, et al. Long-term nasogastric tube feeding in elderly stroke patients--an
assessment of nutritional adequacy and attitudes to gastrostomy feeding in
Asians. J Nutr Health Aging. 2012;16(8):701-6.

Huang HC, Huang YT, Lin KC, Kuo YF. Risk factors associated with physical
restraints in residential aged care facilities: a community-based
epidemiological survey in Taiwan. J Adv Nurs. 2014;70(1):130-43.

Hanson LG, Ersek M, Gilliam R, Carey TS. Oral feeding options for people
with dementia: a systematic review. J Am Geriatr Soc. 2011;59(3):463-72.
Logemann JA, Gensler G, Robbins J, Lindblad AS, Brandt D, Hind JA, et al. A
randomized study of three interventions for aspiration of thin liquids in
patients with dementia or Parkinson's disease. J Speech Lang Hear Res.
2008;51(1):173-83.

Pasman HR, Onwuteaka-Philipsen BD, Kriegsman DM, Ooms ME, Ribbe MW,
van der Wal G. Discomfort in nursing home patients with severe dementia
in whom artificial nutrition and hydration is forgone. Arch Intern Med. 2005;
165(15):1729-35.

Gillick MR. Rethinking the role of tube feeding in patients with advanced
dementia. N Engl J Med. 2000;342(3):206-10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and data source
	Selection of the study subjects
	Outcome measurements
	Statistical analysis

	Results
	Characteristics of the subjects
	Pneumonia risk
	Hospitalization rate and duration
	One-year mortality rate

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Author contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

