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Abstract: The evidence on the safety, efficacy and patient centeredness of Home Enteral Nutrition
(HEN) services is scarce. In 2015, we carried out a search of the literature to identify specific indicators
for HEN services as tools to be used to assess the quality of INRCA HEN services. No specific
indicators for HEN services were found. Through a subsequent search of the literature, we have
identified the appropriate methodology to define quality indicators and developed eight (8) specific
indicators to track the quality of our HEN service for geriatric patients. Following Donabiedan’s
classification, we have defined two structure indicators, two process indicators and four outcome
indicators that are presented in this manuscript. Though they may be used to make a comparison of
HEN services for geriatric patients and to monitor the quality of therapy provided at patients’ homes,
the definition of quality system indicators for HEN services requires the additional joint efforts of
experts in the field of nutrition and the scientific community for their validation.

Keywords: Home Enteral Nutrition (HEN); quality improvement; quality assessment; indicators;
geriatric patients

1. Introduction

When a patient’s condition is stable, the home environment is suitable, and when the
patient and/or caregiver have been trained sufficiently to perform the tasks associated
with Enteral Nutrition (EN) at home, EN therapy, or tube feeding, may be provided at a
patient’s home. The administration of Enteral Nutrition at home—Home Enteral Nutrition
(HEN)—allows the early discharge of patients from hospitals with the consequent saving
of costs related to hospitalization, and it positively affects their quality of life, given that
patients normally prefer the family environment rather than the hospital [1,2].

Numerous dedicated services for Home Enteral Nutrition (HEN) have arisen world-
wide, to the point that HEN nowadays is the most widespread home-administered ther-
apy [3,4]. While the protocols and programs of different HEN services have been described
to some extent in the literature, the evidence on their quality is still very scarce [5–8]. The
quality of any healthcare service is given by its ability to be patient centered, effective and to
guarantee patient safety [9–11]. To measure the quality of healthcare and its improvement,
quality indicators are normally used [12–14]. Indicators are quantitative or qualitative
variables, which allows for a synthetic evaluation of complex phenomena, such as that of
quality. They may be used for evaluation of results achieved over time, for comparison of
results of different services (benchmarking) and for gap analysis [15,16]. Gap analysis, in
particular, allows for measuring how far the healthcare provided is from the standards de-
fined by the scientific evidence as the best practices relative to specific pathologies, patient
groups and treatments. Though the diagnostic or treatment processes defined as standards
are ideally derived from the best scientific evidence, sometimes high quality scientific
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evidence are not available and expert consensus, laws and regulations, or even internal
protocols, may be used to define the aims that a health organization or service should
pursue [17,18]. Quality indicators should also be used to evaluate the appropriateness of
the methods used to provide the HEN. Unfortunately, indicators developed specifically
to evaluate HEN services are not available [19]. One of the reasons is that, until very
recently, the guidelines on HEN, which are the basis for development of indicators, were
not available [20,21]. Once available, the guidelines mostly simply recommended certain
behaviors without defining precise and measurable quality standards.

Actually, there are some indicators in the literature that are useful in evaluating the
quality of the nutritional therapy itself [22,23]. The quality indicators for home EN therapy
should measure, in the first place, to what extent EN therapy has been provided at home
and with what level of safety and effectiveness it is carried out in that setting. To be
efficient, home therapy should ensure that most of the therapy, as well as the prevention
and management of its complications, can be resolved at home, without the need to return
to hospital, either in the form of an outpatient visit or hospitalization. This aspect assumes
even greater importance for older patients for whom transportation is particularly difficult
and hospital visits often lead to a worsening of their clinical conditions [24]. It should also
be considered that HEN therapy is provided in coproduction between the health staff and
patients or their caregivers. Consequently, both the characteristics and actions of the health
staff, and those of caregivers and patients who are trained to perform some important tasks
at home, may affect the outcomes [25–29].

The center for Clinical Nutrition Unit at the geriatric research hospital INRCA, Ancona,
has provided HEN to geriatric patients (mean age 84.2 ± 9.6 years, Geriatric Nutritional
Risk Index (GNRI) 81.4 ± 1.1, 85% with multiple diseases) since 2005. In this manuscript,
we present eight indicators that we developed after our search of the literature carried out
in 2015 did not allow for the identification of the specific quality indicators for HEN services
already available. The indicators presented in this manuscript allow for the assessment of
the existence of the prerequisites for an efficient transfer of therapy at home (structural and
process indicators), and the outcomes of a therapy provided in that setting. They could be
used to compare the procedures and results of the different HEN services and to identify
the best practices. We also present the values of eight indicators that have been tested at
INRCA HEN service since 2015.

2. Materials and Methods
2.1. INRCA HEN Service

All details about the characteristics of HEN service provided by Clinical Nutrition Unit
of INRCA Ancona have been previously published [30]. A multi-professional team formed
by physicians specializing in clinical nutrition, as well as nurses and dietitians, operates
partly in hospital and partly at patients’ homes. Caregivers and patients are trained to
administer the therapy at home and to deal with possible difficulties and complications by
contacting the right interlocutor from a multi-professional team. This following data, which
are indispensable for the elaboration of indicators, are systematically gathered and updated
for each patient: demographic data (gender, date of birth, living conditions), clinical
data (diseases, drug therapies, pressure ulcers), nutrition-related data (Body Mass Index
(BMI), albumin and prealbumin values, reasons for HEN, administration rout, nutrition
therapy), results of scheduled examinations and assessments performed during home visits,
information on tube-related, gastrointestinal and metabolic complications, information
on outpatient hospital visits and hospitalizations during the current month, length of
hospital stay, diagnoses at hospital discharge, frequency of programmed hospital visits for
nutritional assessment and changes of the nutritional therapy and causes of death. All data
are registered on a dedicated internet database—Vivimedical—within case report schedules
and are accessible only to home and hospital staff of INRCA HEN service, in real time.
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2.2. INRCA HEN Service Indicators

A search of the literature was performed from January to May 2015 with the aim of
identifying appropriate indicators to assess the quality of INRCA HEN service. The search
was conducted in Pubmed, Medline, EMBASE and in the gray literature. Backward citation
searching was conducted by inspecting the reference list of the literature found. Search
terms included: healthcare indicators, quality indicators, home care, nutritional therapy,
enteral therapy, home nutritional and enteral therapy, HEN guidelines, HEN standards,
HEN regulations, geriatrics, older adults and combinations of these. The search was limited
to English language and Italian language manuscripts and documents. The searches were
conducted by one researcher (N.J.P.) and checked by another researcher (P.O.). The inclusion
criteria were: studies providing the evidence on the quality of Home Enteral Nutrition
therapy, older subjects and quality indicators. The exclusion criteria were: patients on oral
nutrition supplements, studies involving children and young adults, studies with abstract
only. Our search did not result in the identification of specific indicators for HEN. Thus, in
the period from June to October 2015, we carried out a search of the literature to identify
the documents containing the methodology for the development of quality indicators for
our HEN service. The search was conducted in Pubmed, Medline, EMBASE and in gray
the literature. Backward citation searching was conducted by inspecting the reference list
of the literature found. The terms used to search for documents and studies, exclusively in
English and Italian language, were: methods for defining quality indicators, construction of
health quality indicators, types of health quality indicators [31,32]. Studies and documents
assessing the quality by means and methods different than indicators were not considered.
The searches were conducted by one researcher (N.J.P.) and checked by another researcher
(P.O.). At the term of the search, documents were analyzed and, in the same year, we
developed eight indicators to measure the safety and efficacy of INRCA HEN service for
geriatric patients, following the Donabiedian classification [33]. Indicators presented in this
manuscript were updated in 2020, after the publication of European Society for Parenteral
and Enteral Nutrition (ESPEN) guidelines, to assess compliance of our service with the most
up-to-date standards. Structural indicators—Correspondence of structures responsible
for provision of HEN to accreditation standards and Adequacy of places and methods
of preserving enteral feeding tube formulas and devices at patient’s home—measure the
compliance of the IRCCS INRCA HEN service with accreditation standards established
by the Italian Ministry of Health guidelines. Process indicators—Frequency of follow-
up visits at patient’s home and Frequency of outpatient visits for patients treated with
HEN—were elaborated in order to track the operational process and measure its compliance
with available reference standards defined by the ESPEN guidelines, clinical pathways
and internal procedures and protocols [20,34,35]. Outcome indicators—Frequency of
complications of HEN therapy, Frequency of hospitalizations for complications of HEN
therapy, Length of hospital stays for complications of HEN therapy and Frequency of
deaths following hospitalizations for complications of HEN therapy—document changes
in intermediate and final clinical outcomes of patients.

3. Results

Eight indicators presented in the following text and tables—two structural, two process
and four outcome—were developed for the purposes of quality assessment of INRCA
HEN service for geriatric patients. For each indicator, we provide the explanation on its
usefulness—the “why measure it?” section—the information about the available reference
standards, how to measure the indicator, and the results registered by INRCA Clinical
Nutrition Unit in the period 2015–2021, measured by each indicator. Values of some
indicators are not available for the year 2020 given that the performance of the service was
affected by the COVID-19 pandemic.

1. Structural indicator: Correspondence of structures responsible for provision of HEN
to accreditation standards
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Why measure it? In order to ensure that therapy is delivered safely and efficiently
at home, the Italian Ministry of Health, in 2006, adopted guidelines which define the
characteristics that organizational structures and multi-professional teams must have in
order to be accredited as centers for HEN [20]. Nevertheless, very few regions, which are
responsible for enforcing national directives on their territory, have defined the essential
characteristics of structures of HEN centers by their regulations, so that the existing HEN
services in Italy are very heterogeneous with respect to their structural, technological and
organizational characteristics. Compliance with requirements for accreditation defined by
Italian national guidelines is the first and essential condition that has to be met in order
to guarantee patient’s safety. Information provided by this indicator is useful in assessing
the patient’s safety and to compare the costs (expenditure indicators) and the outcomes
of different centers (benchmarking). Recommendations about staff composition are also
given in ESPEN guidelines (R 53) [21].

Standard: Guidelines of Italian Ministry of Health, 2006
Indicator: Yes/No
INRCA HEN Service results: Yes; the structural, technological and organizational

characteristics of INRCA HEN center satisfy the accreditation standards defined by Italian
Ministry of Health.

2. Structural indicator: Adequacy of places and methods of preserving enteral feeding
tube formulas and devices at patient’s home

Why measure it? EN can be provided safely at home only if the patients and/or
caregivers are well trained and if the environment at a patient’s home is safe. The ESPEN
guidelines recommend that the environment for patients receiving HEN should be safe in
order to administer EN without the risk of complications (R 58) and that hygiene standards
should be established to prevent contamination of the home enteral product and to prevent
HEN-related infections (R 59). However, ESPEN guidelines do not specify the control
operating modes and standards [21]. Following INRCA protocol, on the occasion of each
home visit, the home visiting staff checks out hygienic conditions and temperatures of
sites at which enteral feeding tube formulas and devices are stored at a patient’s home.
The results concerning the average number of correctly preserved feeding formulas and
devices are shown in Table 1. Information provided by this indicator has to be used when
interpreting the indicators of HEN-related complications, the outcomes of the therapy and
when comparing the costs of different centers. This indicator has to be measured monthly
in order to intervene immediately if the environment is not safe.

Table 1. Average number of correctly preserved enteral feeding formulas and devices at home;
INRCA HEN Service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Average n. of correctly
preserved and managed

enteral feeding tube formulas
and devices at home (%)

99.1 98.8 99.7 98 99.6 N.A. * 99.5

* N.A. not available (home visits were not performed due to COVID-19 pandemic).

Standard: INRCA protocol
Indicator: Numerator: Number of correctly preserved and managed enteral feeding

formulas and devices at home per month; Denominator: Total number of home visits
per month.

3. Process indicator (organizational): Frequency of follow-up visits at patient’s home

Why measure it? HEN’s goal is to provide most of the services related to this specific
therapy at home, without the need to resort to outpatient visits or hospitalizations. The
efficacy of the transfer of the therapy at home and patient’s safety largely depends on
follow-up home visits whose frequency and contents are not precisely defined by any
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guideline. According to IRCCS INRCA protocol, follow-up home visits for frail geriatric
patients with comorbid conditions are performed on a monthly basis. The frequency of
follow-up visits for geriatric patients followed by INRCA HEN center is shown in Table 2.
Follow-up home visits are crucial for the prevention, recognition and prompt resolution
of main complications of HEN (patient safety) and for the reduction of outpatient visits
and hospitalizations (patient safety, patient Qol, patient costs, healthcare cost). Information
provided by this indicator is useful to assess the patient’s safety and to interpret and
to compare the frequency of HEN-related complications, the outcomes of the therapy
(hospitalizations for complications of HEN) and costs between different HEN centers. The
indicator may be measured annually.

Table 2. Frequency of follow up home visits; INRCA HEN Service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Frequency of follow-up
visits (days) 29.13 29.18 29.07 29.8 29.8 N.A.* 29.6

* N.A. not available (home visits were not performed due to COVID-19 pandemic).

Standard: INRCA protocol
Indicator: Numerator: Number of home visits performed per year; Denominator:

Number of days of HEN therapy provided (net of hospitalizations) per year.

4. Process indicator (organizational): Frequency of outpatient visits for patients treated
with HEN

Why measure it? Outpatient visits negatively affect safety and Qol of very old and
frail patients whose transfer is difficult, and it frequently causes the worsening of their
overall clinical conditions. Patients’ transfer in ambulance also represents an additional
cost for patients and caregivers. Reduction of outpatient visits is an important objective of
home services. At present, not all the measurements, assessments and interventions related
to the management of HEN may be performed at patient’s home. According to INRCA
protocol, the replacement of the NGT must be performed in the hospital in order to verify
its correct positioning by X-rays and to ensure patient safety. This causes frequent visits to
the emergency room or outpatient visits. Other services that sometimes have to be carried
out in the clinic are dysphagia assessment and weight measurement in particularly complex
patients or in those that do not have the necessary equipment at home. The frequency of
outpatient visits of INRCA HEN patients is shown in Table 3. Information provided by this
indicator is useful to assess the patient’s safety, Qol and to evaluate the overall costs of EN
therapy. The indicator may be measured annually.

Table 3. Frequency of outpatient visits for patients treated with HEN; INRCA HEN Service
(2015–2021).

2015 2016 2017 2018 2019 2020 2021

Frequency of outpatient visits 39% 32% 36% 31% 34% N.A.* 44%

* N.A. not available (home visits were not performed due to COVID-19 pandemic).

Standard: None. No guideline or protocol defines which assessments and interven-
tions should be performed exclusively at home.

Indicator: Numerator: Number of patients treated with HEN who had at least 1 out-
patient visit per year; Denominator: Number of patients treated with HEN yearly.

5. Outcome indicator: Frequency of complications of HEN therapy

Why measure it? HEN therapy may be associated with different complications: me-
chanical (tube-related), gastrointestinal and metabolic. The frequency of different complica-
tions of HEN therapy among INRCA HEN service is shown in Table 4. As recommended
by the Italian Ministry of Health and in ESPEN guidelines (R 45), detecting benefits and
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harms of nutritional therapy and its outcomes is a prerequisite for safe, effective and ethi-
cally responsible care [20,21]. This indicator is used to assess patient safety and Qol. To
assess patient safety and the efficacy of home service, this indicator has to be analyzed and
interpreted together with indicators of frequency of outpatient visits, hospitalizations and
deaths by HEN complications. It has to be measured annually.

Table 4. Frequency of complications of HEN therapy; INRCA HEN Service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Tube related complications/pt 2.4 2.5 2.3 2.2 2.5 2.9 2.7

Gastrointestinal complications/pt 1.6 1.0 1.1 0.6 0.5 0.6 1.0

Metabolic complications/pt 0.2 0.4 0.5 0.2 0.2 0.2 0.2

Total complications 4.2 3.9 3.9 3.0 3.2 3.8 3.9

Standards: None. No guideline or protocol defines a cut-off number of complications
per patient for the definition of the efficacy and safety of a HEN service.

Indicator: Numerator: Number of complications of HEN therapy (tube related,
metabolic, gastrointestinal and overall) per year; Denominator: Number of patients
per year.

6. Outcome indicator: Frequency of hospitalizations for complications of HEN therapy

Why measure it? Old, frail patients treated with HEN are frequently hospitalized for
reasons different from complications of HEN therapy. In order to assess the outcomes of
HEN, it is important to collect precise data on causes of hospitalizations. This indicator
shows how frequently complications attributable to HEN therapy have to be solved in
hospital. Our results are shown in Table 5. It offers information on patient safety, Qol and
on the effectiveness of home nutritional therapy in reducing the in-hospital treatments and
costs. It has to be measured annually.

Table 5. Frequency of hospitalizations for complications of HEN therapy (% of total hospitalizations),
INRCA HEN service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Hospitalizations for complications of
HEN therapy as % of total

hospitalizations of patients treated
with HEN

16% 17% 13% 13% 21% 15% 11%

Standard: None. No guideline or protocol defines a cut-off for number of hospitaliza-
tions for complications of HEN for the definition of the efficacy and safety of a HEN service.

Indicator: Numerator: Number of hospitalizations for HEN related complications per
year; Denominator: Total number of hospitalizations per year.

7. Outcome indicator: Length of hospital stays for complications of HEN therapy

Why measure it? In order to assess the cost effectiveness of home nutritional therapy, it
is important to collect precise data on length of hospital stay for HEN related complications.
It is also important when assessing the patients Qol and safety, given that the patient’s
condition during hospitalization usually worsens, while healthcare costs increase. The
results of IRCCS INRCA HEN center are shown in Table 6. This indicator has to be
measured annually.
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Table 6. Length of hospital stay for complications of HEN therapy (% of total LOS), INRCA HEN
service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Days spent in hospital for
complications of HEN therapy as % of

total days of hospitalizations of
patients treated with HEN

10% 18% 15% 7% 14% 10% 8%

Standard: None. No guideline or protocol defines a cut-off of number of the days
spent in the hospital for complications of HEN for the definition of the efficacy and safety
of a HEN service and of its cost effectiveness.

Indicator: Numerator: Length of hospital stays for HEN related complications per
year; Denominator: Total number of days of hospitalizations per year.

8. Outcome indicator: Frequency of deaths following hospitalizations for complications
of HEN therapy

Why to measure it? In geriatric patients treated with HEN, death is mostly caused
by complications related to underlying diseases. Only rarely do hospitalizations for com-
plications of HEN therapy end with death. In order to assess the outcomes of HEN, it is
important to collect precise data on causes of death. The results of IRCSS INRCA HEN
service are shown in Table 7. This indicator provides information on how frequently
complications attributable to HEN therapy led to death. This indicator offers important
information on the safety and effectiveness of the therapy in patients with multiple diseases
and it informs on outcomes of HEN therapy. It has to be measured annually.

Table 7. Frequency of deaths following hospitalizations for complications of HEN therapy; INRCA
HEN service (2015–2021).

2015 2016 2017 2018 2019 2020 2021

Deaths following hospitalizations for
complications of HEN therapy as % of

total deaths
13% 8% 4% 14% 10% 11% 11%

Standard: None. No guideline or protocol defines a cut-off for number of deaths
following the hospitalization for complications of HEN therapy for the definition of the
efficacy and safety of a HEN service.

Indicator: Numerator: Number of deaths following the hospitalization for HEN
therapy complications per year; Denominator: Total number of hospitalizations for HEN
complications per year.

4. Discussion

Quality indicators are simple and effective tools for assessing the quality of healthcare.
They may be used to track the performance of a health service over time, for comparing the
results of different services and costs incurred to achieve them (benchmarking) and for the
gap analyses, i.e., to measure how far the healthcare provided is from the standards defined
for a specific disease and patient group. In 2015, we searched the literature for specific
quality indicators and standards for HEN therapy. No indicators or studies assessing the
safety of patients treated with HEN and the effectiveness of this home infusion therapy
were found. After researching studies and documents containing instructions on how to
define indicators, in the same year we developed eight (8) indicators, useful in evaluating
the existence of the prerequisites for an efficient transfer of the therapy at home (structural
indicators), the efficacy and safety of procedures adopted and to assess our results.

We first tested these indicators in 2015. We have been tracking our activity regularly
using them ever since. Considering that there are no similar data available in the literature,
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the characteristics of the indicators that we developed, in addition to our clinical results
as measured by them, cannot be compared with other experiences and results of other
centers. However, with reference to the characteristics of the indicators, we can affirm
that all indicators presented in this work satisfy some important criteria that have to
be observed when constructing indicators [36,37]. They are relevant, i.e., pertinent to
objectives of nutritional therapy which has to be provided at patients’ homes (HEN). They
are measurable and clear, i.e., there is no ambiguity about what is being measured or about
how to interpret their results. Given that data needed to elaborate them can be easily
obtained, the “practicality” criterion is also satisfied. Finally, they are reliable, i.e., they
provide a basis for confident decision-making.

Nevertheless, the elaboration of indicators is only the first step of the quality system
management which is a multistage process. Although the indicators proposed in this
manuscript may be—and actually are—used by our service for evidence-based planning
and informed decision-making, in order to extend their use, they should be validated [38–40].
Normally, to develop indicators that have face and content validity, a systematic, guideline-
driven approach of the RAND-modified Delphi-method in four steps is used. The first
two steps of that method consist of a systematic review of the literature and the generation
of indicators based on the literature review. The following steps, which are still to be
accomplished, consist of the selection of expert panels, which should rate the preliminary
indicators and then discuss and rate them again. Face validity should also be assessed.
During that process experts could suggest additional quality indicators. In this regard, it
must be said that many aspects related to the structure, process and outcome have not been
covered in this work. The composition of the multidisciplinary team, the characteristics
of the patient and/or caregiver training program and contents of the home visit, the
achievement of objectives in terms of improvement of nutritional status and the assessment
of patient and caregiver satisfaction are just some of them. It should also be specified that
the elaboration and calculation of the indicators requires a large amount of very detailed
and punctual data, which not all services may have.

However, although the quality indicators presented in this manuscript have been
developed specifically for the needs of our HEN service for geriatric patients—using, in
some cases, our internal protocols as standards—the evaluation of other services with the
same indicators is possible and would actually allow for a first comparison between their
results and reference standards.

5. Conclusions

Monitoring the quality of HEN services should become a priority issue. Quality
indicators are a simple tool that might be used for this purpose. To measure efficacy,
safety and patient centeredness of HEN services, specific quality indicators should be used.
We have made a first attempt and developed eight indicators for geriatric HEN service.
Indicators proposed should be discussed and validated by the scientific community and
numerous other indicators should be developed.

Author Contributions: Conceptualization, N.J.P.; methodology, N.J.P. and P.O.; formal analysis, N.J.P.
and P.O.; data curation N.J.P.; writing—original draft preparation, N.J.P.; writing—review and editing,
P.O.; supervision, P.O.; project administration, N.J.P. and P.O. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Ethics Committee of IRCCS INRCA Ancona (document
n. 16/DSA from 10 September 2014).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient(s) to publish this paper.



Nutrients 2023, 15, 3119 9 of 10

Data Availability Statement: Data are available upon reasonable and motivated request to be
presented to the authors.

Acknowledgments: We thank all members of IRCCS INRCA Clinical Nutrition Unit who partici-
pated in data collection and registration over the years (Claudia Venturini, Claudia Cola, Debora
Sparvoli, Natascia Giorgini, Donata Fagnani, Redenta Basile, Giulia Giulioni, Alice Campanari,
Nadia Francucci).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Klek, S.; Hermanowicz, A.; Dziwiszek, G.; Matysiak, K.; Szczepanek, K.; Szybinski, P.; Galas, A. Home enteral nutrition reduces

complications, length of stay, and health care costs: Results from a multicenter study. Am. J. Clin. Nutr. 2014, 100, 609–615.
[CrossRef]

2. Costa dos Santos, D.; Ataide, C.D.G.; Mota da Costa, N.; Oliveira Junior, V.P.D.; Egea, M.B. Blenderized formulations in home
enteral nutrition: A narrative review about challenges in nutritional security and food safety. Nutr. Rev. 2022, 80, 1580–1598.
[CrossRef] [PubMed]

3. Mundi, M.S.; Pattinson, A.; McMahon, M.T.; Davidson, J.; Hurt, R.T. Prevalence of Home Parenteral and Enteral Nutrition in the
United States. Nutr. Clin. Pract. 2017, 32, 799–805. [CrossRef] [PubMed]

4. Elfadil, M.O.; Ewy, M.; Patel, J.; Patel, I.; Mundi, M.S. Growing use of home enteral nutrition: A great tool in nutrition practice
toolbox. Curr. Opin. Clin. Nutr. Metab. Care 2021, 24, 446–452. [CrossRef]

5. Dinenage, S.; Gower, M.; Wyk, J.V.; Blamey, A.; Ashbolt, K.; Sutcliffe, M.; Green, S.M. Development and Evaluation of a Home
Enteral Nutrition Team. Nutrients 2015, 7, 1607–1617. [CrossRef] [PubMed]

6. Faruquie, S.; Parker, E.; Talbot, P. An evaluation of current home enteral nutrition services at principal referral hospitals in New
South Wales, Australia. Aust. Health Rev. J. Aust. Healthc. Hosp. Assoc. 2015, 40, 106–113. [CrossRef] [PubMed]

7. Tang, D.; Parker, E.K.; Faruquie, S.S.; Hames, N.L.; Talbot, P. Evaluation of home enteral nutrition services at public hospitals in
New South Wales, Australia. Nutr. Diet. 2019, 76, 6–13. [CrossRef]

8. Wong, A.; Banks, M.D.; Bauer, J.D. A Survey of Home Enteral Nutrition Practices and Reimbursement in the Asia Pacific Region.
Nutrients 2018, 10, 214. [CrossRef]

9. World Health Organization; OECD. Improving Healthcare Quality in Europe: Characteristics, Effectiveness and Implementation of
Different Strategies; Busse, R., Klazinga, N., Panteli, D., Quentin, W., Eds.; World Health Organization: Geneva, Switzerland, 2019.

10. World Health Organization. Handbook for National Quality policy and Strategy: A Practical Approach for Developing Policy and Strategy
to Improve Quality of Care; World Health Organization: Geneva, Switzerland, 2018.

11. Allen-Duck, A.; Robinson, J.C.; Stewart, M.W. Healthcare Quality: A Concept Analysis. Nurs. Forum. 2017, 52, 377–386. [CrossRef]
12. Christopher, J.L.M. Towards good practice for health statistics: Lessons from the Millennium Development Goal health indicators.

Lancet 2007, 369, 862–873.
13. UNHCR, Division of Operational Services UNHCR Geneva. Practical Guide to the Systematic Use of Standards & Indicators in

UNHCR Operations, 2nd ed.; UNHCR: Geneva, Switzerland, 2008.
14. Ian, S. Evaluation, Policy Learning and Evidence-Based Policy Making; Blackwell Publishers Ltd.: Hoboken, NJ, USA, 2002; Volume

80, pp. 1–22.
15. Flood, C.; Parker, E.K.; Kaul, N.; Deftereos, I.; Breik, L.; Asrani, V.; Talbot, P.; Burgell, R.; Nyulasi, I. A benchmarking study of

home enteral nutrition services. Clin. Nutr. ESPEN 2021, 44, 387–396. [CrossRef]
16. Young, M.; Smith, M.A. Standards and Evaluation of Healthcare Quality, Safety, and Person-Centered Care. In StatPearls;

StatPearls Publishing: Treasure Island, FL, USA, 2023.
17. Kubben, P.; Dumontier, M.; Dekker, A. (Eds.) Fundamentals of Clinical Data Science; Springer: Cham, Switzerland, 2019.
18. Foong, H.Y.; Siette, J.; Jorgensen, M. Quality indicators for home- and community-based aged care: A critical literature review to

inform policy directions. Australas. J. Ageing 2022, 41, 383–395. [CrossRef]
19. Gramlich, L.; Hurt, R.T.; Jin, J.; Mundi, M.S. Home Enteral Nutrition: Towards a Standard of Care. Nutrients 2018, 10, 1020.

[CrossRef]
20. Ministero della Salute, Gruppo di Lavoro ASSR per la Preparazione di Linee Guida NAD. LINEE GUIDA sulla Nutrizione

Artificiale Domiciliare a Cura del Gruppo di Lavoro dell’ASSR per la Predisposizione di “Linee Guida sulla Nutrizione Artificiale
Domiciliare”. Revisione Ultima 20 Agosto 2006. Available online: http://www.eddatassi.com/code_new/websites/nutrizione_
artificiale/Linee_Guida_NAD_ministeriali.pdf (accessed on 15 January 2015).

21. Bischoff, S.C.; Austin, P.; Boeykens, K.; Chourdakis, M.; Cuerda, C.; Jonkers-Schuitema, C.; Lichota, M.; Nyulasi, I.; Schneider,
S.M.; Stanga, Z.; et al. ESPEN guideline on home enteral nutrition. Clin. Nutr. 2020, 39, 5–22. [CrossRef]

22. Verotti, C.C.; Ceniccola, G.D.; Rajendram, R. Top Ten Quality Indicators for Nutritional Therapy. In Diet and Nutrition in Critical
Care; Rajendram, R., Preedy, V.R., Patel, V.B., Eds.; Springer: New York, NY, USA, 2015.

23. Bertoldi, J.; Ferreira, A.; Scancetti, L.; Padilha, P. Selection of quality indicators for nutritional therapy in pediatrics: A cross-
sectional study conducted in Brazil. PeerJ 2018, 6, e4630. [CrossRef]

https://doi.org/10.3945/ajcn.113.082842
https://doi.org/10.1093/nutrit/nuab121
https://www.ncbi.nlm.nih.gov/pubmed/35026011
https://doi.org/10.1177/0884533617718472
https://www.ncbi.nlm.nih.gov/pubmed/28715295
https://doi.org/10.1097/MCO.0000000000000777
https://doi.org/10.3390/nu7031607
https://www.ncbi.nlm.nih.gov/pubmed/25751819
https://doi.org/10.1071/AH15029
https://www.ncbi.nlm.nih.gov/pubmed/26235412
https://doi.org/10.1111/1747-0080.12420
https://doi.org/10.3390/nu10020214
https://doi.org/10.1111/nuf.12207
https://doi.org/10.1016/j.clnesp.2021.05.007
https://doi.org/10.1111/ajag.13103
https://doi.org/10.3390/nu10081020
http://www.eddatassi.com/code_new/websites/nutrizione_artificiale/Linee_Guida_NAD_ministeriali.pdf
http://www.eddatassi.com/code_new/websites/nutrizione_artificiale/Linee_Guida_NAD_ministeriali.pdf
https://doi.org/10.1016/j.clnu.2019.04.022
https://doi.org/10.7717/peerj.4630


Nutrients 2023, 15, 3119 10 of 10

24. Van Seben, R.; Covinsky, K.E.; Reichardt, L.A.; Aarden, J.J.; van der Schaaf, M.; van der Esch, M.; Engelbert, R.H.H.; Twisk, J.W.R.;
Bosch, J.A.; Buurman, B.M. Insight Into the Posthospital Syndrome: A 3-Month Longitudinal Follow up on Geriatric Syndromes
and Their Association with Functional Decline, Readmission, and Mortality. J. Gerontol. Ser. A 2020, 75, 1403–1410. [CrossRef]

25. Hirdes, J.P.; Fries, B.E.; Morris, J.N.; Ikegami, N.; Zimmerman, D.; Dalby, D.M.; Aliaga, P.; Hammer, S.; Jones, R. Home Care
Quality Indicators (HCQIs) Based on the MDS-HC. Gerontologist 2004, 44, 665–679. [CrossRef] [PubMed]

26. Bos, J.T.; Frijters, D.H.; Wagner, C. Home care quality indicators Variations in quality of Home Care between sites across Europe,
as measured by Home Care Quality Indicators. Aging Clin. Exp. Res. 2007, 19, 323–329. [CrossRef] [PubMed]

27. Ministero della Salute. Sistema Informativo per il Monitoraggio dell’Assistenza Domiciliare (SIAD). Indicatori SIAD, (Nuovo
Sistema Informativo Sanitario), Roma, 21 June 2012. Available online: https://www.salute.gov.it/imgs/C_17_pagineAree_2989
_listaFile_itemName_8_file.pdf (accessed on 8 March 2015).

28. Mou, J.; Sun, J.; Zhang, R.; Yang, Y.; Yang, W.; Zhao, X. Experiences and needs of home caregivers for enteral nutrition: A
systematic review of qualitative research. Nurs. Open 2022, 9, 11–21. [CrossRef] [PubMed]

29. Smith, H.; Budworth, L.; Grindey, C.; Hague, I.; Hamer, N.; Kislov, R.; van der Graaf, P.; Langley, J. Co-production practice and
future research priorities in United Kingdom-funded applied health research: A scoping review. Health Res. Policy Syst. 2022,
20, 36. [CrossRef]

30. Orlandoni, P.; Jukic Peladic, N.; Spazzafumo, L.; Venturini, C.; Cola, C.; Sparvoli, D.; Giorgini, N.; Basile, R.; Fagnani, D. Utility of
video consultation to improve the outcomes of home enteral nutrition in a population of frail older patients. Geriatr. Gerontol. Int.
2016, 16, 762–767. [CrossRef] [PubMed]

31. Quentin, W.; Partanen, V.M.; Brownwood, I.; Klazinga, N. Measuring healthcare quality. In Improving Healthcare Quality in Europe:
Characteristics, Effectiveness and Implementation of Different Strategies; Busse, R., Klazinga, N., Panteli, D., Quentin, W., Eds.; Health
Policy Series, No. 53; European Observatory on Health Systems and Policies: Copenhagen, Denmark, 2019. Available online:
https://www.ncbi.nlm.nih.gov/books/NBK549260/ (accessed on 1 February 2021).

32. Kötter, T.; Blozik, E.; Scherer, M. Methods for the guideline-based development of quality indicators—A systematic review.
Implement. Sci. 2012, 7, 21. [CrossRef]

33. Donabedian, A. Explorations in Quality Assessment and Monitoring: The Definition of Quality and Approaches to Its Assessment; Health
Administration Press: Ann Arbor, MI, USA, 1980; Volume 1.

34. Bischoff, S.C.; Austin, P.; Boeykens, K.; Chourdakis, M.; Cuerda, C.; Jonkers-Schuitema, C.; Lichota, M.; Nyulasi, I.; Schneider, S.M.;
Stanga, Z.; et al. ESPEN practical guideline: Home enteral nutrition. Clin. Nutr. 2022, 41, 468–488. [CrossRef] [PubMed]

35. Volkert, D.; Beck, A.M.; Cederholm, T.; Cruz-Jentoft, A.; Goisser, S.; Hooper, L.; Kiesswetter, E.; Maggio, M.; Raynaud-Simon, A.;
Sieber, C.C.; et al. ESPEN guideline on clinical nutrition and hydration in geriatrics. Clin. Nutr. 2019, 38, 10–47. [CrossRef]

36. Stelfox, H.T.; Straus, S.E. Measuring quality of care: Considering conceptual approaches to quality indicator development and
evaluation. J. Clin. Epidemiol. 2013, 66, 1328–1337. [CrossRef] [PubMed]

37. Wollersheim, H.; Hermens, R.; Hulscher, M.; Braspenning, J.; Ouwens, M.; Schouten, J.; Marres, H.; Dijkstra, R.; Grol, R. Clinical
indicators: Development and applications. Neth. J. Med. 2007, 65, 15–22.

38. Panerai, R.B. Validation of indicators for health policy research. World Health Forum 1998, 19, 6–11.
39. Hofer, T.P.; Bernstein, S.J.; Hayward, R.A.; DeMonner, S. Validating Quality Indicators for Hospital Care. Jt. Comm. J. Qual. Improv.

1997, 23, 455–467. [CrossRef]
40. Saunders, M.; Lewis, P.; Thornhill, A. Research Methods for Business Students; Pearson Education Limited: Harlow, UK, 2009; p. 29.

ISBN 978-0-273-71686-0.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/gerona/glaa039
https://doi.org/10.1093/geront/44.5.665
https://www.ncbi.nlm.nih.gov/pubmed/15498842
https://doi.org/10.1007/BF03324709
https://www.ncbi.nlm.nih.gov/pubmed/17726364
https://www.salute.gov.it/imgs/C_17_pagineAree_2989_listaFile_itemName_8_file.pdf
https://www.salute.gov.it/imgs/C_17_pagineAree_2989_listaFile_itemName_8_file.pdf
https://doi.org/10.1002/nop2.990
https://www.ncbi.nlm.nih.gov/pubmed/34273248
https://doi.org/10.1186/s12961-022-00838-x
https://doi.org/10.1111/ggi.12551
https://www.ncbi.nlm.nih.gov/pubmed/26171754
https://www.ncbi.nlm.nih.gov/books/NBK549260/
https://doi.org/10.1186/1748-5908-7-21
https://doi.org/10.1016/j.clnu.2021.10.018
https://www.ncbi.nlm.nih.gov/pubmed/35007816
https://doi.org/10.1016/j.clnu.2018.05.024
https://doi.org/10.1016/j.jclinepi.2013.05.017
https://www.ncbi.nlm.nih.gov/pubmed/24018342
https://doi.org/10.1016/S1070-3241(16)30332-7

	Introduction 
	Materials and Methods 
	INRCA HEN Service 
	INRCA HEN Service Indicators 

	Results 
	Discussion 
	Conclusions 
	References

