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General introduction

Nurses are pivotal to deliver fundamental care to surgical patients. Nurses perform
preoperative consultations at outpatient clinics (1) and deliver about 75% of all in-hos-
pital care for patients who undergo surgery (2). The nutritional state of patients is a
prognostic factor for recovery after surgery, subsequently influencing physical func-
tioning and patients’ perceived quality of life (3-9). Nutritional status involves the
balance of nutrient intake and individual requirements. Caring for an optimal nutri-
tional state of patients belongs to essential activities of nursing (10, 11). Through the
delivery of essential nursing care activities, nurses ensure patient safety, contribute
to general health, and prevent complications (12). As such, nurses fulfil a prominent
role which demand evidence-based care activities to optimize the nutritional status
of patients when they undergo surgery.

Fundamental nursing care for surgical patients

Historically, the word ‘nurse’ originates from the Anglo-French word ‘nutrice’ and the
Latin word ‘nutrica’ (13). Both these words mean ‘nourish’, and that is exactly what
nurses do. Florence Nightingale (1820-1910) was one of the first to acknowledge the
importance of nutrition. During her experience as a nurse in military hospitals in the
Crimean War between 1853 and 1856, she investigated what nursing is about (14).
She wrote that attention for recovery should include advanced kitchens to cook the
food, and that the delivery of food must have attention (15). With her effort, mortality
rates dropped from 42% to 2% among wounded soldiers (14).

During the 20th century, models and theories about nursing were developed by
nurses like Henderson’s and Nite’s (16) and Pearson’s and Vaughan's (17). The
eating and drinking of patients remained a crucial element of nursing care according
to these nurses. In the 21st century, the International Council of Nurses defines that
nurses aim to promote health, to prevent illness such postoperative complications,
and to care for ill or disabled people (12). Also, Alison Kitson and colleagues synthe-
sized the essential elements of nursing in the Fundamentals of Care (FoC) Framework
(10). Central purpose in this internationally embraced framework is the nurse inter-
action with the patient to establish a relation. Within this relation, personalized care
is provided within three dimensions: a physical, psychosocial and relation dimension
(see figure 1). Within the physical dimension, eating and drinking of the patients
are essential needs. Nutritional nursing care includes management of short fasting
periods (18, 19), screening for nutritional care needs (19), monitor food intake (20-
22), patients’ empowerment to engage in their nutritional care (20), maintenance
of oral care, and assisting with eating and drinking (19). As such, nutritional status
is defined as an outcome that is sensitive to nursing activities (11, 23). As members
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Chapter 1

of the multidisciplinary staff, nurses provide outpatient clinic consultations before
hospital admission for surgery (1, 24). Regarding preoperative nutritional support for
patients with risk for undernutrition, both nurses and dieticians play pivotal roles.
Nurses screen the nutritional status with nutritional screening tools such as the Short
Nutritional Assessment Questionnaire (SNAQ) or the Malnutrition Universal Screen-
ing Tool (MUST) (25). Depending on the outcome of this screening, the patients can
subsequently be referred to a dietician. Therefore, patients are supported for their
nutritional state by nurses in cooperation with other professionals.

CONTEXT OF CARE

INTEGRATION OF CARE

PSYCHOSOCIAL
Care Recipient Needs

PHYSICAL
Care Recipient Needs

POLICY LEVEL SYSTEM LEVEL

Communication Rest and sleep

Being involved and informed Personal cleansing and dressing

RELATIONSHIP

Financial

Resources

Respect Medication management

Education and information Tolleting needs

Having values and beliefs
considered and respected
Dignity

Emational wellbeing

Quality and Eating and drinking

Safety

Evaluation
and Feedback

Trust, Focus,
Anticipate, Know,
Evaluate.

Comfort
Safety
Mobility

Privacy

Governance Leadership

RELATIONAL
Being empathetic Caregiver Active listening

Helping patients to cope ot Helping patients to stay calm

Culture

Regulation and
Accreditation

“ Supporting and imvolving Being compassionate
Engaging with families and carers
patients Being present
Waorking with patients
to set goals

Figure 1 - Fundamentals of Care framework (26)

Image obtained from https://ilccare.org/the-framework/ (17th January, 2022)

Despite research on nursing activities is growing over the past decades (27), many
daily fundamental nursing activities are still lacking scientific evidence or are not
studied yet, according to the world’s leaders in nursing care research (28-31). It is
even worse in daily practice, where patients’ fundamental needs appear to be unmet
which threatens patient safety and quality of care (32-34). Examples of care that
is left undone include nutritional care (34, 35), oral hygiene (35, 36) and patient
education (37-39). For these reasons, it is time to speak up and transform delivery
of fundamental nursing activities (31, 32). This requires systematic and high-quality
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investigations to generate evidence for daily practice (31, 32). Subsequently, this
will improve patient outcomes, job satisfactions and organisational outcomes (28).
Research on daily nursing activities should be close to daily practice. That will inform
the content and characteristics of the nursing interventions and ensure the uptake
and implementation of the interventions in daily practice (27, 28).

In daily practice, it is known that the uptake of nutritional guidelines and ERAS pro-
grams in daily practice can be difficult (40-42). Contributing factors to this include
gaps of knowledge and positive attitude of the perioperative team, limited hospital
resources, poor communication and collaboration and lack of data and/or educa-
tion (40). Therefore, to translate current knowledge regarding nutrition for surgical
patients, it is important to understand knowledge translation in fundamental nurs-
ing care. Experimental designs can provide knowledge on what works and what the
mechanisms of effective nursing care are (30), such as the Medical Research Council
(MRC) framework (43). The MRC framework guides the development and evaluation
of complex interventions can be used to generate the required evidence (28, 43,
44). This framework is a solid foundation to research fundamental nutritional care.

Physical consequences due to surgery

Yearly, more than 1.4 million patients undergo surgery in the Netherlands (45). Sur-
gery induces metabolic stress and an increase of inflammatory factors (46-48). This
leads to the release of glucose, free fatty acids, and amino acids which support
tissue healing processes (49, 50). The body enters a catabolic state which lead to
insufficient protein and glucose reserves especially when the operation is longer or
involves high impact techniques (51-55). Risk factors for compromised metabolic
response include undernutrition and prolonged fasting behaviour (46, 56). Surgical
patients with undernutrition have an increased risk for postoperative complications
such as infection (57), delayed gastrointestinal motility (58), delayed wound healing
(59), and renal and cardiac impairment (57). Undernutrition is also associated with
prolonged length of hospital stay and readmissions in surgical patients (60). The
current thinking is therefore that an impaired nutritional status before surgery affects
postoperative recovery (51). The opposite is also true: patients who participated in
nutritional prehabilitation programs have better recovery outcomes (61-63).

Preoperative nutritional therapy for patients with undernutrition

At preoperative nurse-led outpatient clinics, nurses apply evidence-based screening
instruments to assess patients’ preoperative health status (1). Beside assessment
of vital signs, medication use, and oral prosthesis status, this also includes assess-
ment of nutritional status (1, 24, 25, 64). Weight loss is a preoperative risk factor for
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postoperative mortality (65), and is classified as a phenotypic criterion for malnutri-
tion (66). A state of undernutrition means a disbalance of the use and availability of
nutrients for basic metabolism in the body (67). It is also described as protein-energy
malnutrition (67). It appears that 5 to 45% of the patients who undergo surgery have
a risk for undernutrition (3, 4, 7). Undernutrition rates for surgical specialties were
13% for Ear-Nose-Throat-surgery, 10% for general surgery, and 8% for vascular sur-
gery (7). Upon hospital admission, prevalence of undernutrition (17.5%) and being
at risk for undernutrition (24.1% and 45.2%) was even higher according to German
and ltalian studies (3, 4). For those with (risk for) undernutrition, nutritional support
should be initiated.

Nutritional support for undernourished surgical patients aims for sufficient nu-
tritional status and nutrient intake which can be delivered either orally, enteral, or
parenterally (46). Nutritional support is required during pre-, peri-, and post-operative
course. In 1946, Koop and Rhoads were among the first to report the benefits of
preoperative forced feeding for patient undergoing major abdominal surgery (68). In
the 90’s, a multimodal approach to reduce the metabolic stress caused by surgical
trauma and at the same time support restoration of functions called ‘Enhanced
Recovery After Surgery’ (ERAS) was proposed by Kehlet (69-71). During the last
decades, adequate adherence to ERAS programs resulted in improved recovery with
lower complications rates, higher survival rates, and shortened hospital stay (72).
More recently, preoperative optimization of the physical and psychosocial functions
of patients became of interest in prehabilitation programs (61-63). Preoperative
nutritional treatment may lead to improved perioperative functional capacity (61,
73-75), which can be done in the longer preoperative period (i.e., up to four weeks)
and the direct preoperative phase (i.e. up to twelve hours before).

Fasting from oral intake to prevent pulmonary aspiration

In the direct preoperative phase, patients are requested to fast from solid foods and
clear liquids (76). Fasting is required for surgical patients to prevent pulmonary as-
piration during the administration of anaesthesia. Aspiration of gastric content into
the lungs is associated with mortality and pulmonary morbidity (77). Preoperative
fasting guidelines have been applied and changed over time (78). Since the 1960s,
it became standard practice to routinely prepare patients with a nil-per-mouth from
midnight (41, 79-81). This practical approach contributes to unnecessary long fast-
ing times, along with low flexibility in operation room management (79). Prolonged
fasting times induces discomfort in patients and metabolic impairment. Discomfort
due to fasting encompasses thirst, hunger, headache, and anxiety (82, 83). Meta-
bolic impairment includes the catabolism of glycogen and insulin resistance (49,
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50, 84). Prolonged fasting should be avoided, which requires everyone involved who
have a role in perioperative settings. Since 1992, anaesthetic guidelines recommend
patients to stop eating solid foods within 6 hours and stop drinking clear liquids 2
hours before surgery (78). International guidelines also recommend encouraging of
patients to eat and drink as long as possible (46, 76, 85). The adherence to these
guidelines is important which are of interest in this thesis.

Patient education

The modern definition of health focusses on health instead of iliness (86, 87). This
definition inspires health care workers to empower their patients with know-how to live
healthy with their illness. In today’s health care delivery, care is appropriate when it is
designed with and around the patients have a central role for patients (33). Moreover,
fundamental to nursing care is the interaction between the patient and the nurse
(10). In order to recognise the patient as an individual and as a partner to participate
in the healthcare team, effective communication and interaction is required between
the patient and the healthcare team (88, 89). Patient participation involves the en-
gagement in the patients’ care through a dialogue attuned to his preferences and
values and the professional’ expertise (90, 91). Numerous researchers have already
found that effort for enhanced patient participation has positive outcomes, such as
lower levels of patients’ anxiety and enhanced adherence to treatment and advices
(92, 93), and increased patient-centred care with patients feeling empowered (91,
94). Patient participation is therefore also part of nursing care and nursing strategy
(95, 96). A crucial element for patients to manage their health and to make treatment
decisions is patient education (97). Unfortunately, patient education is an element
of fundamental nursing care that is frequently left undone (37-39, 98). Therefore,
nurses to need to educate their patients.

Aims and outline of the thesis

This thesis aims to address the lack of scientific evidence of outpatient preoperative
nursing care for patients who undergo surgery to improve daily care for the nutritional
state. The first aim of this thesis is to develop and evaluate an outpatient nursing
nutritional intervention for undernourished surgical patients. Chapters 2-4 describe
the development and evaluation of a nursing nutritional intervention to be delivered
at an outpatient clinic following the MRC framework. In chapter 2 a systematic review
was undertaken to evaluate the effects of oral nutritional support. In chapter 3, an
intervention to improve the preoperative nutritional status of patients was systemat-
ically developed following the Intervention Mapping approach. This intervention was
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evaluated on its feasibility and effectiveness using a two-centre cluster-randomised
pilot study design which is described in Chapter 4.

The second aim of this thesis is to evaluate the adherence to evidence-based
fasting recommendations during the direct preprocedural period. Chapter 5 describes
the adherence to preoperative and postoperative fasting recommendations up to 20
years after the introduction of the guidelines. In Chapter 6, fasting education including
the encouragement to eat up to six and drink up to two hours before was provided to
patients undergoing esophago-gastro-duodenoscopy. In a controlled pilot study, its
applicability and efficacy were evaluated.

Chapter 7 discusses the main findings, the strengths and limitations of this
thesis, and implications for future innovations, research and for daily practice.
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Abstract

Aims and objectives: To evaluate the effects of preoperative nutritional support using
a regular diet for undernourished surgical patients at the outpatient clinic.
Background: Undernutrition (or malnutrition) in surgical patients has severe conse-
quences i.e. more complications, longer hospital stay, and decreased quality of life.
While systematic reviews show the effects of oral nutritional supplements (ONS),
enteral and parenteral nutrition in surgical patients, the effects of normal foods and
regular diets remain unclear.

Design: A systematic review.

Methods: PubMed, CINAHL, Web of Science, Psycinfo, Cochrane Library, and Embase
were searched up to July 24", 2017. Studies on undernourished patients receiving
nutritional support using regular or therapeutic diet, performed preoperatively at
the outpatient clinic, were considered eligible. Risk of bias was assessed using the
Cochrane Risk of Bias tool. Two reviewers independently performed study selection,
quality assessment, and data extraction.

Results: Six studies with moderate risk of bias were included. Interventions were
preoperatively performed in mainly oncological outpatients by dieticians and aimed
to reach nutrient requirements. Interventions included consults for counselling and
advice, follow-up meetings and encouragements, and ONS. Nutritional status, nutri-
ent intake, and quality of life improved in supported patients. Improvements were
better in counselled patients compared to patients using supplements. Unsupported
patients experienced worse outcomes.

Conclusion: Frequent consults with counselling and advice as nutritional support for
undernourished patients before surgery result in improvements to nutritional status,
intake, and quality of life. This statement is supported by weak evidence due to few
studies and inadequate methods.

Relevance to clinical practise: Nutritional support should be provided to all under-
nourished surgical patients during preoperative course. Nurses are in key position to
provide nutritional support during outpatient preoperative evaluations.

Keywords

Nutritional support, Preoperative Care, Undernutrition, Outpatients, Malnutrition,
Surgery, Systematic review, Regular diets, Nutrition Therapy
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What does this paper contribute to the wider global clinical community?

¢ Disease-related undernutrition is a worldwide problem which hampers health, and
quality of life even in surgical patients in developed countries.

e This review shows that preoperative nutritional support using a regular or ther-
apeutic diet for undernourished outpatients consists of consults, follow-up and
additional provision of supplements and results in an improved nutritional status,
nutritional intake and quality of life.

¢ Besides the lack of studies, the heterogeneity of interventions, settings and pa-
tient population, and the variety of definition of outcomes, undernourished surgi-
cal patients should receive nutritional support during their preoperative course.

Introduction

Undernutrition in surgical patients affects their postoperative recovery. Undernutrition
is defined as ‘a disorder of nutritional status resulting from reduced nutritional intake
or impaired metabolism’ and is often described as protein energy malnutrition (1).
Treatment-related factors, such as required episodes of fasting before surgery, side
effects of medication like vomiting or diarrhea, and surgery-induced inflammation and
metabolic stress response, may contribute to undernutrition(2, 3). Surgical patients
with undernutrition face longer hospital stays with subsequent increases in costs (4-9),
more postoperative complications, i.e., infections, renal and cardiac complications,
delayed recovery of gastrointestinal functions, and fistula or wound healing troubles
(10-12). They also have a higher risk of mortality and morbidity (13, 14), and experi-
ence a decreased quality of life (15). This long list of the consequences of undernu-
trition among surgical patients indicate the urgency for adequate nutritional support.

Timely recognition of undernutrition and initiation of nutritional support may
lead to a nutritionally better starting position for surgery. Health status, including
nutritional status, is evaluated during an outpatient preoperative evaluation by both
anaesthesiologists and nurses before a planned surgery (16-18). In the case of
undernutrition identified during these evaluation sessions, nurses should provide
nutritional support to decrease nutritional risk and prevent deterioration of nutritional
status before hospitalization. Nutritional support, or nutritional therapy, is defined as
the provision of nutrition either orally, including regular or therapeutic diet and oral
nutritional supplements (ONS), enteral, or parenteral (EN/PN)(3). Systematic reviews
and meta-analyses on perioperative use of ONS, EN, and PN have been shown to
positively impact postoperative recovery (19-22). Complications were significantly
reduced in patients nutritionally supported with EN or PN, and length of hospital
stay was effectively shortened in these patients. Nutritional support using a regular
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or therapeutic diet are not addressed in these reviews but could be started early,
e.g. during outpatient preoperative evaluation by nurses. Nurses should have an
very important role in nutritional support because undernutrition is both a nursing
sensitive outcome (23) and a fundamental element of nursing (24-26). However, the
effects of nutritional support using a regular or therapeutic diet during preoperative
courses remain unclear. Therefore, this review aims to evaluate the effects of early
outpatient preoperative oral nutritional support using regular or therapeutic diet in
undernourished surgical patients.

Aims

The aims of this review were 1) to identify intervention studies on early outpatient
preoperative oral nutrition support using regular or therapeutic diet in undernourished
surgical patients and 2) to evaluate effectiveness of oral nutrition support using
regular or therapeutic diet. This overview will contribute to the body of fundament
nutritional care.

Methods

This review was undertaken in accordance with the PRISMA guidelines (27) and the
Cochrane Handbook (28).

Search strategy

A comprehensive systematic search strategy was performed in PubMed, CINAHL, Web
of Science, Psycinfo, Cochrane Library and EMBASE from the starting dates of the
databases until July the 24", 2017. The structure of the search strategy followed the
well-known PICO scheme whereby only terms related to the population (e.g. preoper-
ative care, outpatients), and intervention (e.g. nutritional support, nutrition therapy,
nursing care, dietetics, nutritionists) were defined (28). Outcomes were not defined
in the search strategy since the effects of interest are wide and measured differently.
The full search strategy is shown in appendix 1. Additionally, reference lists of included
articles and related reviews were searched.

Eligibility criteria

Articles were eligible when they were primary research studies, included patients of
at least 18 years of age, included at least 30% undernourished patients and were
written in Dutch, German, or English. Studies of interest evaluated oral nutritional
supportive interventions that used a regular or therapeutic diet, were performed in
the outpatient setting, and took place before a planned hospital admission for sur-
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gery. Oral nutritional supplements as part of the intervention were accepted if these
were part of an intervention or if these were compared with oral nutritional support
without supplements. Studies should report on effects of an intervention. There were
no limitations regarding methodological quality and publication date. Conference
articles were not included.

Study screening process

Each database was searched separately, and search results were transported to
Endnote X7.2. After duplicate removal, the selection process was performed in three
phases by two reviewers (HN and GHdW) independently. First, they assessed the
titles of the records. Secondly, abstracts of relevant titles were assessed. Finally,
full-text articles were read. Additionally, reference lists of the selected full text articles
and a review regarding preoperative nutritional support (20) were assessed during
the three phases. After each phase, differences in assessment were discussed by
the reviewers until a consensus was achieved. A third reviewer (HV) was available in
case of discrepancies.

Quality appraisal

The risk of bias in randomised studies was assessed using the risk of bias tool of the
Cochrane Collaboration (28). The Newcastle-Ottawa Scale (NOS) for Assessing the
Quiality of Nonrandomized Studies was used for case-control studies (29). All assess-
ments were independently performed by two reviewers (HN, MtM). A third reviewer
was available for discussions and disagreements to reach a consensus (GHdW). The
risk of bias was used for interpretation during the synthesis of the data.

Data extraction and synthesis

Data collection was facilitated by a structured data collection form. Two reviewers (HN,
RE) undertook the process of data extraction, and any discrepancies were discussed
with a third reviewer (GHdW). Data included the first author; year of publication; coun-
try; study design; time points of measurements; details of study participants, i.e.,
number of participants, age, gender, diagnoses, nutritional status and type of assess-
ment; details of the intervention, i.e., professionals involved, intervention period, study
groups, and intervention components; and effectiveness with regard to the outcomes
of nutritional intake, weight, nutritional status, quality of life, length of hospital stay,
postoperative complications; patients’ satisfaction with care; and cost effectiveness.
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Cochrane PubMed CINAHL Web of Science Psycinfo Embase
608 2822 3917 741 616 5492
Additional searches: 376 16572 total hits »| 4977 duplicates removed
total hits
4
11595 titles 10923 articles excluded
672 abstracts »| 579 articles excluded
87 full-text articles excluded
y -13 focused not on {mal)nutrition
-11 focused not on outpatients
93 Full-text articles -39 were not precperatively
assessed executed
-17 did not perform {oral)
interventions
-2had other languages
-5 other reasons
6 articles included

Figure 1 - Article flow during the selection process of the studies

Description of the articles

The literature search resulted in 11.595 hits of which six articles finally met the
inclusion criteria (see article flow in figure 1). The included studies were published
between 1987 and 2015. Five articles describe a (pilot) randomised study design,
and one describes a case-controlled study (30) (see table 1). Of the articles on RCTs,
one three-armed study is described in two articles, one on the short term effects (31)
and one on the long term effects (32)). Data were collected in all studies at three
points in time: the first visit to the outpatient clinic during or soon after diagnosis; the
period before surgery, and, after surgery. The third point could be during hospitalisa-
tion (33), at discharge (34), or after discharge (30-32, 35). Study outcomes include
nutritional outcomes (nutritional intake (31-33), nutritional status (31, 32, 35), weight
(30, 35)), quality of life (31, 32, 35), length of hospital stay and complications (30,

33, 34), patient satisfaction (35), and cost effectiveness (34).
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Quality

The overall quality of the studies appeared to be moderate (table 2). Of the five ran-
domised studies, one study meets the criteria for a low risk of bias for five of seven
items (34), the other studies only meet these criteria for two or three of the items. One
study did not perform blinding at all, resulting in two items at high risk of bias (35).
An unclear risk of bias was determined due to lack of clearly described procedures.
The case-control study meets eight of the nine NOS -items.

Participants

Sample sizes ranged from 21 to 190 with a total of 327 patients in this review.
Patients had been diagnosed with cancer in five of the six studies. The other study
included patients with end-stage liver disease (ESLD) that were scheduled for ortho-
tropic liver transplantation. Most of the patients were male (57-73%) and the mean
age ranged from 51 to 68 years. To address nutritional status, the patient-generated
subjective global assessment (PG-SGA) score, Short Nutritional Assessment Ques-
tionnaire (SNAQ), weight change, BMI, laboratory parameters, and mid-arm muscle
circumference (MAMC) were used. Undernutrition rates were 100% (two studies),
90%, 55%, and 38% (two studies) (table 1).

Interventions

Five interventions are evaluated in the six studies (table 1). The intervention periods
range from two to 18 weeks. All interventions were performed by dieticians and aimed
to improve dietary intake (energy and protein) to meet patients’ nutrient requirements
using a regular or therapeutic diet. The interventions were consults consisting of
counselling and advice, follow-up meetings, and oral nutritional supplements if indi-
cated or provided separately.

Consults

Patients had consults with dieticians at an early time in their treatment period. During
these consults, patients received counselling and were advised about their nutrition-
al status and nutritional behaviour, i.e., eating patterns. Counselling was based on
personal eating patterns and preferences (30-32, 35). In two studies, guidelines and
theoretical approaches were used. In other studies, patients received advice only.
One study followed the Dutch guidelines for nutritional care specified for patients
with cancer (30). Another study used the taxonomy of behaviour change techniques
of Abraham and Michie (36) as a base for a tailored, symptom-directed treatment
(35). In this approach, behaviour change techniques were translated into treatment
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for undernutrition. During the treatment, information about consequences and causes
of undernutrition was provided, barriers to adapt dietary modifications were identified,
and nutritionally healthy behaviour was instructed and encouraged.

In the other studies, dieticians gave advice that was tailored to patients’ medical
conditions, symptoms, and their eating patterns (31-34). Based on their personal
eating patterns and preferences, patients with cancer received a prescription for a
therapeutic diet of regular foods. The prescription included the type of food, amount,
and frequency of feeding, specified the required caloric and protein level, and included
any restrictions (31, 32).

Advice as a nutritional intervention was tailored to patients’ underlying medical
condition and symptoms and aimed to alter usual eating patterns to increase intake
and achieve protein requirements (33, 34). In one study, specific recommendations
were to eat small, frequent meals and snacks and a late evening snack (33). Another
study provided suggestions to cope with eating problems, however, these suggestions
and eating problems were not specified (34).

Overall, consults aimed to reach nutrient requirements and were tailored to the
condition and eating patterns of the individual patient. Counselling was based on
theoretical frameworks, such as the taxonomy of behaviour change and guidelines
for nutritional care.

Follow-up meetings

During follow-up meetings, dieticians encouraged patients by telephone or during
face-to-face contact (30-32, 34, 35). Contact was weekly or independently deter-
mined per patient by the dietician. Encouragements included positive feedback on
weight, compliance with dietary modifications, the previous week’s nutritional goals,
trying one change at a time, and compliance with the study protocol. Patients were
discouraged from following current healthy eating guidelines in one study however,
healthy eating guidelines were not specified. Patients were instructed to record usual
food intake once, it remains unclear whether this was an element of the intervention
or an outcome measurement (33).

Supplements

In all studies, oral nutritional supplements (ONS) were provided. Two intervention
studies provided ONS systematically to patients in one intervention group separate-
ly or along with advice and counselling (31-33). During the first consult, patients
received instructions on the supplements, such as number per day and moment of
consumption during mealtimes. Other studies provided ONS if needed to reach intake
needs (30, 34, 35), while patients received advice or counselling as well.

34



Outpatient preoperative oral nutritional support for undernourished surgical patients: A systematic review

Effects on outcomes

The following outcomes were evaluated in the studies: nutritional intake (31-33)
and nutritional status in three of the studies (31, 32, 35), length of hospital stay and
complications in three (30, 33, 34), quality of life (31, 32, 35) and weight in two of
the studies (30, 35), and patient satisfaction (35) and cost effectiveness (34) in one
study (see table 3).

Nutritional outcomes

Nutritional risk, indicating nutritional status, significantly decreased in supported
patients while it increased in patients without this support (p<0.001) (35). Nutritional
status deteriorated more frequently in supplemented patients than in counselled
patients (p<0.001). In addition, this deterioration was even more severe and more
present in controlled patients (p=0.008) (31, 32). At long-term follow-up, controlled
patients were found to not even be able to maintain or improve nutritional status
(32). However, results for weight were inconclusive. Patients who received counselling
gained more weight compared to patients in control or supplemented groups (31).
However, in another study concerning patients with head and neck cancer, both
groups lost weight over the study period (30).

Supported patients improved their nutrient intake. Energy and protein intake
was similar for patients provided with supplements and counselling and patients
provided with counselling only (33). Patients who received counselling only ate more
regular foods in comparison to patients, who received supplements, for whom supple-
ments contributed 20-25% to their total nutrient intake (33). Ravasco and colleagues
(31) reported significant improvement of energy and protein intake before surgery
compared with the study onset for both the counselled and the supplemented groups
compared to the control group. Energy intake increased significantly more for the
group that received counselling in comparison with the supplemented group while
protein intake was lower. In conclusion, nutritional status and nutrient intake improved
with nutritional support. Results suggest that supplements are not necessary to
achieve the required nutrient intake when counselling is provided.
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Quality of life

Patients who were supported reported improvements in their quality of life (QoL).
Overall QoL scores were significantly higher in intervention groups compared with
the control groups, both at mid-study follow-up and long-term follow-up (31, 32, 35).
One study reports that QolL-function scores even worsened in association with a de-
terioration of nutritional intake and nutritional status in unsupported patients (31).

Length of hospital stay and complications

No significant differences were found in length of hospital stay and complication
rates. Head and neck cancer (HNC) patients who received counselling stayed 0.8
days shorter in the hospital. However, this result was not significantly different. The
same applies to the results for the liver transplant group (30, 33). Despite the three-
day shortened hospital stay for supported cancer patients, no statistical test was
performed (34).

Effects of nutritional support on complications were not convincing. Compli-
cations occurred in 27% more patients receiving usual care than in patients on nu-
tritional support, however, no statistical test was performed in this study (34). In
another study, severe rejection occurred in more control patients than supplemented
patients (A12%, p=0.377) (33). For surgical HNC patients, counselled patients had
less overall complications (i.e. pneumonia, oral infection, fistula, other) than control
patients (p=0,04). In this group, major postoperative complications had a low preva-
lence (12% versus 18%) and were not significantly different for both groups (p=0.49)
(30). In conclusion, complications rates tended to be lower in nutritional supported
patients, but, not statistically.

Other effects

Patients’ satisfaction and cost effectiveness were almost not evaluated. Thematic
analyses of experiences with nutritional counselling resulted in reassurance, improved
knowledge, and understanding of the behaviour-to-health-outcome link. Furthermore,
patients responded positively to the dietician and stated that the counselling was gen-
erally helpful (35). Treatment cost decreased with $766 per patient per day shorter
hospital stay (34). However, this was calculated in a small sample, with no statistical
analysis, and was studied decades ago. In conclusion, patients seems to demonstrate
some positive experiences with nutritional counselling and no valid cost analysis was
performed.
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DISCUSSION

Summary of evidence

This systematic review evaluates the effects of preoperative oral nutritional inter-
ventions using regular or therapeutic diet in undernourished surgical patients. A
comprehensive search through six databases resulted in five intervention studies
reported in six articles of moderate quality. Interventions were performed in patients
mostly facing cancer-induced surgery. Intervention elements include consults with
counselling and advice, follow-up and encouragements, and supplements. In general,
patients who received any kind of support had better outcomes than control patients.
The interventions resulted in an improved or maintained nutritional status, an in-
creased intake, and a better quality of life. Counselling and advice during consults
showed equal or better outcomes than ONS. No clear effects were found with regard
to length of hospital stay, complications, patient satisfaction, and costs.

Comparison with other studies

This review focuses on improving nutritional status at outpatient clinics in the period
before hospitalisation. Due to differences in the period between diagnosis and hospital
admission, times before surgery vary, and can be both short and prolonged in clinical
practise. Elective surgical patients may benefit from very early interventions in primary
care settings (37) . Additionally, preoperative nutritional support may also be provid-
ed during hospitalisation as is shown in a study in patients with hip fractures (38).
Optimal setting of preoperative nutritional support should be further investigated.

In the study on patients with hip fractures (38), nutritional support included
oral nutritional supplements as well. Other strategies on nutritional support using a
regular diet during hospitalisation may include adequate fasting regimens (39, 40)
during surgical procedures and optimal meal conditions after surgery. Strategies
for optimal meal conditions include changes to the organisation of nutritional care
and feeding environment, modifications to meals, supplementation of meals, and
home-delivered meals (41). These strategies also need development and adequate
evaluation of their effects to achieve better nutritional support using a regular diet.

We focused on nutritional support to improve nutritional status before surgery.
Prehabilitation, an approach that focuses on nutritional and physical improvements
before surgery (3, 42), was not fully addressed in our systematic review. Prehabili-
tation of surgical patients however could be a solution to optimise physical status
before surgery and diminish negative postoperative outcomes. Furthermore, we did
not address undernutrition-related problems. Undernutrition-related problems are, for
instance, taste and smell alterations and poor oral health(43, 44). Effective approach-
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es to these problems may also benefit undernourished patients planned for surgery.
A recent review showed the need for an effective approach to support patients with
taste and smell alterations (45). Oral hygiene to improve poor oral health may prevent
oral-health-related pneumonia (46). However, oral health is not yet investigated in
relation to undernutrition in surgical patients. Further studies should evaluate preop-
erative physical prehabilitation and these undernutrition-related problems to improve
health statuses among surgical patients.

Limitations

A few considerations should be made with regard to the results. First, only five stud-
ies in six articles evaluated our predefined outcomes. Due to this small number of
studies, the heterogeneity of patients, the diversity of interventions and measure-
ments, and very few (maximal three) studies per outcome, our conclusions should
be considered with caution.

Second, thanks to our comprehensive search strategy, initially, many hits were
found. Six databases were searched after evaluating the search terms with a clinical
expert (GH-dW) and a clinical librarian (OYC). The fact that our searches resulted in
only six studies is in accordance with other reviews that did not identify studies on nu-
tritional support in the outpatient setting before surgery (47) using a regular diet (20).

Third, we could not perform a meta-analysis because outcomes are differently
defined thorough the studies included in this review. For example, nutritional status
is defined as weight, weight change, intake or intake change, or PG-SGA scores, and
complications are defined as intensity of rejection, overall complications, or major
complications. For future research, a consensus is needed about a valid way to meas-
ure outcomes of nutritional support to enable analysis across studies.

Areas for further research

More and well-designed research is needed on nutritional support using a regular
or therapeutic diet, since only a few articles are available. The use of supplements
should be reconsidered in this research to define the effects of supplements versus
consults. Additionally, research is needed in populations with types of surgery other
than cancer-induced surgery, such as orthopaedic and cardiovascular surgery. Effects
have not yet been evaluated in these patients, despite the prevalence of undernutri-
tion in these populations (48).
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CONCLUSION

In conclusion, we found weak evidence that nutritional support using a regular or
therapeutic diet reduces undernutrition and improves nutritional intake and quality of
life in surgical patients. Since nutritional support without supplements in this review
indicate the same or better outcomes than nutritional support with supplements, we
should reconsider the use of oral nutritional supplements. Nutritional support includ-
ed consults with counselling and advice, follow-up meetings and encouragements,
and additional use of oral nutritional supplements. No firm conclusion can be drawn
for the effects on complications, length of hospital stay, patient satisfaction, and
costs due to few studies and inadequate methods. Most research was performed
on patients diagnosed with cancer; therefore, it is necessary to evaluate nutritional
support in other surgical patient populations. Consensus is needed for comparable
measurements of outcomes. Until these limitations are addressed, undernourished
surgical patients should receive nutritional support during their preoperative course.

Relevance to Clinical Practise

Nutritional support using a regular or therapeutic diet should start as early as pos-
sible. The small number of studies in this review show promising results for oral nu-
tritional support using a regular or therapeutic diet as this subsequently may result
in improved intake, nutritional status, and quality of life. Improvements were better
in patients receiving consults than in patients receiving supplements. Despite the
fact that the evidence in this review has a moderate quality, we argue that there is
no reason to withhold undernourished patients’ nutritional support preoperatively.
Undernutrition in surgical patients should be treated by the involved disciplines
in a pathway (49). The interventions found in our review were performed by dieticians,
however, we know that the patients are also seen by nurses, anaesthesiologists and
surgeons (16-18, 42, 50). Surgeons determine the treatment plan and are therefore
in key position to coordinate such a treatment pathway. They can underline that
nutritional support is of paramount importance for their undernourished patient.
Nurses, are in the key position during outpatient preoperative evaluations (16) to
provide nutritional support besides consulting dieticians. Additionally, nutrition is a
fundament element of basic nursing which is essential for patient outcomes (23-26).
Activities in nutritional nursing care include nutritional screening and nutrition care
planning (25). Screening has already improved in hospitals, however, interventions
for undernourished patients remains less provided. Nurses can take their respon-
sibility and have nutritional consults with their patients. A multidisciplinary path for
undernourished surgical patients is not reported in the literature yet. The involved
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health care professionals should therefore collaborate to develop and evaluate such
a path for nutritional prehabilitation.
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Abstract

Background: Undernutrition in surgical patients leads to a higher risk of postopera-
tive complications like infections and delayed recovery of gastrointestinal functions,
often resulting in a longer hospital stay and lower quality of life. Nurses at outpatient
clinics can deliver nutritional care during outpatient preoperative evaluation of health
status to ensure that patients are properly fed in preparation for hospital admission
for surgery. However, nutritional nursing care was not determined in research yet.
This paper describes the structural development of an Outpatient Nursing Nutritional
Intervention (ONNI).

Methods: A project group followed the steps of the Intervention Mapping. The needs
assessment included assessment of delivery of nutritional care and nutritional care
needs at two anaesthesia outpatient clinics of an academic and a teaching hospital.
Also, outpatient clinic nurses and patients at risk for undernutrition were interviewed.
Determinants resulted from these methods were matched with theories on behaviour
change and nutritional support.

Results: Both patients and nurses were unaware of the consequences of undernutri-
tion, and nurses were also unaware of their roles with regard to nutritional support.
The intervention goals were: 1) enabling surgical patients to improve or maintain
their nutritional status before hospital admission for surgery, and 2) enabling nurses
to deliver nutritional support. The ONNI was developed for outpatients at risk for or
with undernutrition. A training was developed for nurses. The ONNI included the five
following components: 1) identification of the causes of undernutrition; 2) provision of
a nutritional care plan including general and individually tailored advice; 3) self-mon-
itoring of nutrient intake; 4) counselling and encouragement; and 5) support during
a telephone follow-up meeting. The intervention and training were tested. A multifac-
eted implementation strategy was used to deliver the intervention in daily practice.
Conclusions: Despite the unique position of the nurses at outpatient clinics, nurses
were unaware of their role with regard to nutritional care. The ONNI was developed
and implemented along with a training program for nurses. The test confirmed that
the training can improve nurses’ knowledge, skills, and sense of responsibility for
nutritional support. The intervention may empower patients to actively improve their
nutritional status.

Keywords

Nursing, Undernutrition, Nutritional Support, Preoperative Care, Needs Assessment,
Health Behaviour Change, Development, Intervention Mapping, Outpatient Clinic,
Prehabilitation
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Background

Undernutrition is an important prognostic indicator of postoperative complications,
such as infections, fistulas or wound-healing problems, and the delayed recovery of
gastrointestinal functions (1, 2). Additionally, undernourished surgical patients face
more renal and cardiac complications (1), and prolonged hospital stays (3). Undernu-
trition can be measured timely with screening instruments such as the Malnutrition
Universal Screening Tool (MUST) (4) and Short Nutritional Assessment Question-
naire (SNAQ) (5). With these instruments, undernutrition was found among 14%
of 564,063 patients admitted to Dutch hospitals (3). An Italian study at medical
and surgical units found that 18% (n=60) and 45% (n=155) of surgical inpatients
were undernourished or at risk for undernutrition (6). In a sample of gastrointestinal
surgical patients in a university hospital in the USA, 19% (n=93) were moderately
or severely undernourished based on screening at the time of admission (2). In The
Netherlands, preoperative assessment of nutritional status using SNAQ at outpatient
clinics demonstrated that 5% (n=49) to 7% (n=67) of surgical patients were moderate-
ly to severely undernourished (5, 7). These studies in especially high-income countries
signify higher undernutrition rates for surgical inpatients as compared to outpatients.
This suggests that undernutrition in surgical patients worsens in the period between
outpatient clinic visit and hospital admission. Thus, it is pivotal that patients’ nu-
tritional status should be improved as early as possible to benefit their outcomes.

To ensure that surgical patients are properly fed, nutritional prehabilitation is
needed. Studies on nutritional support before and after surgery have demonstrated
positive effects on infections and length of hospital stay (8, 9). Nutritional support,
or nutritional therapy, is defined by the European Society for Clinical Nutrition and
Metabolism (ESPEN) as the provision of nutrition - either orally (including regular or
therapeutic diet and oral nutritional supplements (ONS)), through enteral (EN) admin-
istration, or parenteral (PN) administration (10). The meta-analysis of RCTs by Zhong
(8) and Burden’s Cochrane review (9) illustrated these effects, through ONS, EN, and
PN methods at different periods before, during, and after surgery. Studies evaluating
oral nutritional support using regular or therapeutic diet preoperatively were identified
in our systematic review and demonstrated improved nutritional status or prevention
of further decline of undernutrition (11). The intervention components determined in
our systematic review study were education, monitoring of dietary intake, individually
tailored advice regarding symptoms, and follow-up. However, only a small number of
intervention studies were found (n=5).

In The Netherlands, surgical patients’ health status including nutritional screen-
ing is evaluated before surgery by both nurses and anaesthesiologists during outpa-
tient preoperative evaluations (5, 7, 12). In this setting of health care service, nurses
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are in key positions to provide nutritional support to improve or maintain patients’
nutritional status. Systematic reviews of nutritional nursing did not, however, identify
intervention studies in which nurses provided oral nutritional support preoperatively
during outpatient clinic consults (11, 13). A nutritional supportive intervention to
be delivered by nurses should be developed for use in outpatient clinic services for
preoperative health evaluation to prehabilitate undernourished surgical patients.

Intervention development

Nutritional prehabilitation of surgical patients can be considered a complex inter-
vention. Complex interventions are the focus of the Medical Research Council (MRC)
framework, which provides guidance for development and evaluation (14). Complex
interventions encompass several interacting components, numerous and varied
outcomes, several behaviours to deliver or receive the intervention, different target
groups, and the need for flexibility or tailoring (14). Regarding nutritional prehabili-
tation, the need of tailoring varies based on the different causes of disease-related
undernutrition and amount of time before surgery. Healthcare professionals face
different groups of patients based on different classes of nutritional risk, e.g., low risk
(well-nourished), medium risk (at risk for undernutrition), or high risk (undernutrition)
(4). Furthermore, both patients and outpatient clinic nurses have to change behav-
iour routines (15). Therefore, development of the complex preoperative nutritional
optimization requires a systematic approach (14).

Establish and work with a planning group

Conduct a needs assessment to create a logic model of the problem

Describe the context for the intervention including the population, setting, and community
State program goals

Step 1: Logic Model of
the Problem

DY

State expected outcomes for behavior and environment

Step 2: Program 4 S 10 ) t
Specify performance objectives for behavioral and environmental outcomes

.
.
8?::ﬁvesa'rll.d ic Model ° Select determinants for behavioral and environmental outcomes
’ ‘]: h > Lo * Construct matrices of change objectives
of Change « Create a logic model of change

Generate program themes, components, scope, and sequence
Choose theory- and evidence-based change methods
* Select or design practical applications to deliver change methods

..

] Step 3: Program Design

Refine program structure and organization
Prepare plans for program materials

Draft messages, materials, and protocols
Pretest, refine, and produce materials

Step 4: Program
Production

Evaluation

Identify potential program users (implementers, adopters, and maintainers)
State outcomes and performance objectives for program use

Construct matrices of change objectives for program use

Design implementation interventions

Step 5: Program
Implementation Plan

e e o 0

Write effect and process evaluation questions
Develop indicators and measures for assessment
Specify the evaluation design

Complete the evaluation plan

Step 6: Evaluation
Plan

e o e

tation

Figure 1 - The six steps of Intervention Mapping
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Systematic intervention development of new interventions is defined by Bartolomew
and colleagues in the Intervention Mapping (IM) approach (16). Intervention Mapping
is a framework (17) that includes a systematic, iterative six-step process, which helps
researches and healthcare professionals to develop or adapt an intervention based
on theoretical, empirical, and practical information (16). This framework has been
used widely for health promotion, e.g., nutrition (18, 19), as well as in other basic
nursing care programs (20, 21). The steps in IM are as follows: 1) Logic Model of the
Problem; 2) Program outcomes and Objectives - Logic Model of Change; 3) Program
Design; 4) Program Production; 5) Program implementation plan; and 6) Evaluation
plan (16) (see figure 1 and table 1). Each step encompasses clear tasks and a clear
end product. We used the IM to structure the development of an Outpatient Nursing
Nutritional Intervention (ONNI). In this paper we describe the methods that are used
during the development and the end products that were developed. The methods
and results are presented for each step are presented separately. This development
is part of the Basic Care Revisited Research program (22).

Step 1: Logic Model of the Problem - Methods

A project group was established to participate in the development of the interven-
tion. The group was made up of a nurse, a nurse specialist, a dietician (MvA), a
gastroenterologist, two researchers (GHdW, MH), and an external dietetic expert
(HK).The specific context included two anaesthesia outpatient clinics for preopera-
tive evaluation from a general and an academic hospital in the Netherlands. Nurses
held consults with patients who were being seen mainly for general (e.g. vascular,
abdominal), orthopaedic, neurological, plastic, or facial surgery. The nursing staff at
the outpatient clinic from the academic hospital was made up of bachelor nurses.
The nursing staff at the outpatient clinic from the general hospital was made up
of bachelor nurses and nursing assistants. These settings were studied during the
period between November 2014 and June 2016. The study was ethically approved
by Medical Ethical Committee of the Radboud university medical centre in Nijmegen,
The Netherlands, number 2014-1353.

Participants of all four studies were requested to provide written informed con-
sent before participation. First, the behavioural and environmental determinants were
uncovered through a needs assessment of the context in which the intervention would
be performed. The needs assessment was conducted in four consecutive studies.
Each study is described below and illustrated in table 2.
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Study 1: Nurses’ perspectives

Semi-structured, face-to-face interviews with the nursing staff from both outpatient
clinics were held by two 4™ year students of Bachelor of Nursing to explore nurses’
perspectives towards nutritional care. The students worked under supervision of a
senior researcher who coordinated the study and established the relations with the
nursing staff of both outpatient clinics (GHdW). The complete nursing staff consist-
ing of nurses and nursing assistants who evaluated health status before a planned
surgery were selected and participated after recruitment by face-to-face contact and
email. Interviews were based on the Integrated Change Model (23, 24): a) awareness,
b) self-efficacy and skills, ¢) attitude, and d) current care regarding (risk for) undernu-
trition (see appendix 1). Interviews were held in separate rooms and were recorded on
audio after informed consent was obtained. Audio records were transcribed and ana-
lysed using open coding in iterative discussion sessions of the two students and the
researcher (GHdW). Then, a coding tree was built and codes were categorised based
on determinants of the Integrated Change Model in a thematic analysis approach.

Study 2: Observation of nutritional care

Delivery of nutritional care according to the hospitals’ protocol was observed during
nursing consults at the outpatient clinic. The protocol included a) screenings for
undernutrition with MUST (4), and b) nutritional interventions for patients at risk for
or with undernutrition. The MUST is a screening tool, made up of three independent
criteria for protein - energy undernutrition and can result in a maximum total score
of 6. A score of O indicates low risk (well-nourishment), score of 1 indicates medium
risk (at risk for undernutrition), and a score of at least 2 indicates high risk (under-
nutrition). For a patient at risk for or with undernutrition, interventions should be
performed. The nutritional interventions included the following: 1) provision of a leaflet
with information about protein-rich food; 2) oral information about undernutrition,
reasons for weight loss, and advice about protein-rich nutrition; and 3) referral to a
dietician in case of MUST-scores 2. Protocol activities structured the observation
list. Descriptive analyses were used to describe nurses’ adherence to the protocol.

Study 3: Survey

The Consumer Quality Index (25) was tailored to suit the outpatient setting in a
survey (see appendix 2) designed to evaluate patients’ satisfaction with the general
and nutritional care received during the outpatient clinic visit. The main topics of the
survey included a) the care received from the nursing staff, b) information needs
regarding nutrition, and c) perspectives on personal nutritional status and general
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health status. Descriptive analyses were performed to describe the sample of patients
and the results of the survey.

Study 4: Patients’ perspectives

Semi-structured interviews were held with patients of the academic hospital after
the consult with the nurse at the outpatient clinic. These patients visited the clinic
in preparation for surgery. Nurses contacted the researcher about patients at risk
for or with undernutrition. These patients were recruited for the study by telephone.
Under supervision of a senior researcher (GHdW), two 4™ year students of Bachelor
of Nursing students performed the interviews if patients provided informed consent.
Based on the Integrated Change Model (23, 24), the topics selected were a) patients’
knowledge, attitudes, responsibilities, and motivations regarding undernutrition and
nutritional intake, b) patients’ needs and expectations regarding nutritional care,
and c) patients’ experiences with received nutritional care (see appendix 3). The
interview guide was pretested. Audio records were made and were transcribed and
analysed through open coding and a thematic analysis using the determinants of the
Integrated Change Model (23, 24).

Step 1: Logic Model of the Problem - Results

Some clear determinants resulted from the needs assessment. First, nurses did not
regularly discuss nutritional risk and did not give advice to undernourished patients.
Moreover, nurses did not feel capable of providing nutritional support, and some
nurses did not feel that it was their responsibility either. Patients were unaware of
their nutritional status. If nutritional status was discussed, patients felt responsible
and capable of taking care of their own nutritional intakes. Detailed determinants
and results from the four studies follow below.

Study 1: Nurses’ perspectives
Ten nurses were interviewed, and five determinants to possibly influence nutritional
care were derived from the analysis: current care, attitude, knowledge, skills and
self-efficacy, and barriers.

Current care: some nurses complained that nutritional care only included screen-
ing of nutritional status. Most of the nurses complained that (under)nutrition was poorly
discussed and that advice remained superficial and was provided unsystematically.
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‘| tell patients to ‘keep in mind to eat a varied diet’, but, | am not a food
expert’ (Nurse 4)

Attitude: Some nurses regarded nutrition as their responsibility. Other respondents
argued that dieticians are in leading positions with regard to nutrition on account of
their expertise. Nurses themselves should signal nutritional problems, but nutritional
advice and sufficient food intake of patients were not considered part of nursing. As
such, these elements were not considered to be nurses’ responsibilities.

Knowledge, skills, and self-efficacy: Nurses did not uniformly deliver nutritional
care, and some nurses did not know how to deliver nutritional care. The reasons
cited were due to lack of time during the consults, lack of knowledge concerning
undernutrition, and lack of adequate interventions. Nurses felt capable and familiar
with screening for nutritional risk using MUST, but did not feel capable of advising
undernourished patients about nutrition. All respondents expressed the need to be
educated about their roles and (under)nutrition.

‘I think that it is something that is added to our list, but we do not know
what our role should be’ (Nurse 3)

Barriers: One of the barriers was a lack of privacy during the nursing consults in one
of the hospitals because two patients are seen at the same time in one room. There-
fore, nurses felt inhibited from discussing nutrition and nutritional status. Another
barrier was that nurses were not giving nutrition a high priority, reflected in the fact
that they said there is a lack of time. An additional barrier was inadequate weight
measurement of patients in wheelchairs or with orthopaedic instruments.

Study 2: Observation of nutritional care

Nutritional status was screened in 98.2% (N=335) of the patients, of whom 7%
(n=24) were found to be at increased nutritional risk and 5% (n=16) were under-
nourished (see table 2). Leaflets were provided to 75% (n=30) of the patients. Only
10% (n=4) of the patients received verbal information from the nurse. Referral to a
dietician was arranged for 94% (n=15) of the patients with undernutrition.

Study 3: Survey among patients

The survey was returned by 86% patients (N=259) of which 228 (88%) provided an-
swers on all questions. Risk for undernutrition and undernutrition were found in 5%
(n=14) and 4% (n=9) of patients, respectively. The outpatient clinic’s overall care was
valued at an 8.5 on scale from zero to 10 (O indicating very poor care and 10 indicating
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ideal care). More than half of the patients (54%, n=123) stated that they needed addi-
tional information regarding nutrition. Main information needs dealt with the following
topics: a) adequate nutrition before surgery (34%, n=77); b) energy and protein-rich
food products (15%,n=33); and c¢) organizing mealtimes during the day (8%,n=19).

Study 4: Patients’ perspectives
Eleven patients were interviewed with an mean length of time for each interview of
approximately 30 minutes. The analysis resulted in the following determinants: cur-
rent care, awareness and attitude, knowledge, and skills and self-efficacy.

Current care: Most patients (n=9) did not receive any nutritional advice during
the consult at the outpatient clinic and did not have any expectations for outpatient
clinic professionals with regard to nutritional care either.

‘No, they did not mention anything [how to improve dietary intake]’
(Patient 9)

Patients who were referred to the dietician claimed that the advice was not applicable
to their personal needs.

‘The dietician handed me a whole list what | could eat during the day but
that was way too much for me, that was not achievable’ (Patient 7)

Awareness and Attitude: Patients were unaware of their nutritional risk after screening
at the outpatient clinic. Patients did not experience undernutrition as a problem for
their health and recovery after surgery (see quotations).

‘No, I don’t know about that, for me it was... yes, | was really surprised to
hear that | am undernourished’ (Patient 1)

‘This [being undernourished] sounds like a real problem, for me it is
more like ...uh... weighing a little too less’ (Patient 2)

Adequately informed patients stated that they felt responsible for adequate nutritional
intake.

Knowledge, skills, and self-efficacy: Patients did not know what undernutrition
could mean for their recovery after surgery. They felt capable of eating a varied diet.
Some patients stated that they do know what to do to maintain an adequate weight.
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‘Well, meanwhile | know the way to maintain weight’ (Patient 7)

Patients who received adequate information and advice stated that they were able
to achieve adequate nutritional intake.

Step 2: Program Outcomes and Objectives - Methods

The results of step 1 enabled the project group to define program goals for undernu-
trition and its behavioural and environmental causes. This was done by discussion
panel with stakeholders. The stakeholder panel consisted of two patients, a nurse, a
dietician (MvA), an external expert (HK) in clinical undernutrition, and two researchers
(GHdW, MH). The discussion started with explaining the gap between the current
situation and the ultimate goal that patients are in good nutritional condition before
surgery. The current situation was explained by presenting the results of step 1. Then,
the stakeholders discussed what should be accomplished to close this gap (program
goals). This resulted in program goals and performance objectives. Also, they dis-
cussed which determinants needed to be changed. Then, the project group specified
the performance objectives and linked these to the changeable determinants (step 1).
By linking the performance objectives with the changeable determinants, the project
group defined change objectives. Finally, researchers constructed a matrix of program
goals, performance objectives, and relevant determinants for both patients and nurses.

Step 2: Program Outcomes and Objectives - Results

To close the gap between the current situation and a good nutritional condition before
surgery the stakeholders and project group argued that behaviour change was needed in
nurses as well as in patients. The programme goals for patients and nurses were as follows:

» Patients at risk for or with undernutrition and planned for surgery maintain or
improve their nutritional status.

* Nursing staff at anaesthesia outpatient clinics support patients in achieving ade-
quate nutritional intake, leading to maintenance or an improvement in patients’
nutritional status.

The goal for patients contains ‘improve’, in order to achieve the good nutritional con-

dition. ‘Maintain’ was also mentioned in the goal in order to prevent further decline
of undernutrition if improvement is too optimistic.
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Matrices of both patients’ and nurses’ performance objectives, determinants, and
change objectives were defined and are shown in tables 3 and 4. Based on evidence
from step 1, awareness and attitude, knowledge, skills, and self-efficacy were per-
ceived as important and changeable determinants for patients’ performance objec-
tives. These determinants are regarded as preconditions for improving nutritional
status and were used to define the patients’ change objectives (table 3). For nurses,
the determinants knowledge, self-efficacy and skills, and attitude were perceived as
important for the nurses’ performance objectives. By matching these (the determi-
nants and performance objectives), the change objectives were defined (table 4).
We illustrate this matching for one performance objective in the next paragraph. One
of the performance objectives for nurses state that nurses should inform and advise
patients about the causes and consequences of undernutrition, about the need of
energy- and protein-rich food, and about eating healthy snacks (see table 4). The
determinant knowledge requires nurses to be educated on these topics, and the de-
terminant self-efficacy and skills requires nurses to be able to advise and encourage
the patients on these topics. Regarding attitude, nurses need to be convinced of the
need for nutritional care for surgical patients and of their important role in supporting
patients in having an adequate nutritional status. Then, nurses should expect that
the patient know how to improve his or her nutritional status and nutritional intake.

Step 3: Program Design - Methods

This phase of intervention development aims to identify theoretical methods which
match with the determinants (step 1) and the program goals (step 2). Theories regard-
ing undernutrition, methods of nutritional support, and behaviour change theories
were considered relevant. These theories and methods were studied and discussed
by the project group in order to conceptualise the intervention.

Step 3: Program Design - Results

Theories on the following subjects were selected: a) behaviour change (17, 26, 27); b)
undernutrition and nutritional care (4, 10, 11, 28, 29); and ¢) implementation strategies
(30, 31). Table 5 displays the methods that were derived from these sources matching
with patients’ and nurses’ determinants (see table 5). These methods were applied in
the conceptualisation of the program and taken into account in the program production
during step 4 (see table 5).

63



Chapter3

"9yejul [euoninu axenbape
ue guiney Aq snieis jeuonuinu
an0Jdwi 01109dxa Syuaied
"UOMIINU PayaLUa uldloid

pue £31aus ‘Ayyeay Sunes
WoJ}}14auaq 03309dxa Syuaed

‘uonINUIBpUN Jo (S)asned
|euosiad ay3 jo sauanjul sy}
95e2109p 0310909 S)UdIed

‘K19gins
pauue|d 8y} 810j8q paysunou
-|l9m 8W099q 01109dxa SUdNed

*gye1ul a1enbape ue aney
01 ulenied 3unea J1ayy agueyd 0}
pasu 8y} Jo aleme aJe sjuslled

‘usened

Sunes 119y} Jo a1eme dle sjusied
"uonMINU paydLud

uajoid pue A31aus ‘Ayyjeay 1ea
0] P9aU 8} Jo dleme ale sjualied
‘uonuINUIBPUN

10'5,8SNBI B} YSIUILWIP 0}

paau ay1 40 aieme ale sjuaned

‘uonenyis

[eNPIAIPULAIBYY 10} UOIINUIBPUN
10 sasnea ule|dxe syuaned
‘uoniINulapun

10 $80UBNDBSU0D BY} YSIUIWIP
01 SNJE1S [RUONLINU BACIW] 0)
pasu 8y} 83pajmouyoe siusied

"8SIN09 JUBWILAI]
119y1 SuLNp UONLINUIBPUN JO
ySU 8y} 83pajmouyoe siusned

"9yejul [euoninu aenbape ue
9ARY 0} pue usened 3unea Jiayl
agueya 01 a1esISUOWAP SIUBlled
"UOIRIINU PaYoLIUd

uiayoid pue A31aus ‘Ay3jeay 1es
pue asedaid ‘Anq 03 ue|d sjusied

‘uonINUIBpUN
0 (s)asnea jeuosiad ay) 0}
uaAIg saainpe Ajdde sjuaned

SN1e1s |euonuINU 1Y) arodwi
01 pajeAilow pue ajgedes
3q 0] d1L41UOWAP SIUBNEY

]

a1enbape ue aAey 0} uiayied
Sunea Jiay3 uipiegal a3ueyd 0y
paau Aayy1eym mouy siusied

‘uianed gunes

119Y1 J0 93pajmouy aney syuslied
*UORMINU PayoaLUd

uiay0.id pue A3iaus ‘Ayyesy

0 93pa|mouy aney syuaied

*UONLINUIBPUN JO S,8SNLD By}
USIuIWIp 03 MOY MOUY SIuBlIed

‘uonenyis
[ENPIAIPUI J1BY} Ul UOLINUISpUN
10 (S)asned syl mouy susied

‘A19A0231 pue

1uBWIeaI] ‘y1esy J1syy Suipiesal
uonINUIAPUN JO S89UaNbasU0I
3y} Jo 98pajmouy aAey sjuaiied

‘snieis jeuonuinu
JIay} puelsiapun sjusiied

“ayejul [RUONLINU
a1enbape ue aey sjuaned

‘uonuINU payaLus uielold
pue A31aus ‘Ayyeay 1es susied

‘uonInuIdpUN
J0 (s)asned |euosiad ayy
Buipsegdai uonoe aye} syualied

"SN1EIS [RUONLINU J18Y) dA0Id Wl
01 pPaleAIlOW BJ. S1UBNed

uone}oadxs awoanQ

apn}IlIe pue ssauslemy

foeala-J|as pue s|ns

agpajmouy

saA3aalqo agueya pajeal ay} pue syueujwIa}ap ajqesgueyd pue juepoduw)

SaA}0alqo asuewoyiad

*SNJe)S [eUOLINU A13Y} uejuew 1o aroadw) 03 3jqe aie A133ins 1oy pauueld pue uoRINUIBPUN YIIM 10 10§ YSH Je sjuaijeding :jeog weigoid

$9A1103[(0 a3ueyD pue SJURUIWISLAP ‘SAAIN0B[qo douewlopad Slusned - € ajqel



Using intervention mapping to develop an outpatient nursing nutritional intervention

*sfep om0y

91Ul [RUOIIIINU JBY /SIY P409D)
Ayjenbape 01 9|ge aq 011usned
a1 s199dxd 8sInu 8y ‘30

*SN1e1S pue dyeul [eUOIINU
anoidwi 01 moy mouy Jusied
ay11ey) s10adxe 8sinu dyl ‘€30

*UOIIINUIBPUN JO SBSNRD
Jeuosiad ay} pueisiapun jusied
ay11ey1 s10adxa asinu ay] "'z30
uaned

£19Aa 011n0 papuey s dew
UOIIUSAISUI SIY} UBYM dpnye
pue agpajmouy syusiied aroidwi
01 5309dx@ 9sinu 8y T30

"9 e1ul [BUONIINU PI0I3) 0}
uanied ayy1onisul 0y uerioduwi
Sillleylsalels asinuayl yy
‘JLursjosjeliae seaysieyl

pue ‘sneis pue ayejul [euonLnu
poo3 ue aney o013uaned ay}
voddns 011uenodwi si1i1eyl

PBOUIAUOD SI 8SINU BY] “EY

*uonIINUIBPUN JO 8q
1ySiw asned a|qissod e 1eym ||a]
011uaned ay) 811Aul 01 JueLodw

S11118U1 S91e1S 9SINU Y'Y

‘dew

uonuanalul ayy syuaned Jayo
01 9|qe SI 8ys/ay 1.yl pasuIAU0
90 01 S91€1S 3SINU Y] TY

“9yejul [euonuinu

p409a4 01 1ud1ed Y1 19NI1SUl 01
9|qe 94 01 $91L1S 8SINU AY] “HIS
'Pooy

you-uiao4d pue -A318us pue
(s)asnea uikiapun yum |eap 01
Moy 1noge suaned ayl asiApe 0}
a|qe 94 01 $a1LIS 8SINU AY] €3S
"UOI}IINUIBPUN JO SaSNeD
a|qi1ssod ssnasip 01 8|qe S ys
1By} PAJUIAUOI S18SINU Y] "ZIS
"UONIIINUIBPUN JO SBSNeD
9|qissod ssnasip o11ualied syl
a1IAul A|aAnoe 01 9qe S| ays 1eyl
PaguIAUOI SI 8SINU3Y]'ZIS
USIADIUID

juanedino ayy duunpusned
ay1 0} dew UoIUBAISIUI AYL JaYo
019|qe S| 8YS 12y} PadUIAU0D

90 0} S91L)S 8SINU BY'TIS

‘W yumiuaned ayy

djay 03 moy pue ayelul [euontnu
ay1 3uIp109a1 J0 81npad0id

9yl Smouy asinuayy “z'y\
*AJelp pooy ay1 J0 U909

a1 SMouy asInu ay] T )

'S1 P00y you-uigroid

pue -A318U8 1eYM pUe JO 11}aUdQ
9U1 MoUY pue uonuINuIapUN

10 S82U8NbASU0D pue Sasnes
91 SMOUY 8sInu ay] ey
‘uoIINUIBPUN

0} pea| Aew $1039e) YaIym
SMouy 8sInuay] ‘z'zy
‘uonINUIapUN

10 9sned ay1Inoge yuIyy
juaned ayiia) 01 luenodw S|

1 AYm Smouy asInu ay1'1'zH

“USIA U190 JuBedIno

ay1 Sulnp usned ay) 01 paIayo
8 0] sey dew UonUsAIBIU]
9U11BY1 SMOUY 8SINU BYL'TY

*f1e1p pooy
© Ul 9¥e3ul [eUOIIIINU PI0DDI 0}
sjuafed ay11onisul |Im SesinN

poo} you uieyoid pue -A31aua
pue uonIINUIBpUN JO SaSNed 8y}
1N0Qe 9IIAP. pue WIojul S8SINN

*UonUINUIPUN A3y}
10 sasned 3|qissod 1n0ge yuIy)
01 syuaned ayiaul AjaAioe sasiny

“olulj9 Juanedino
ay11e dew uonuaislul
ay1 s1uaned Jayo sasiny

uoreoadxs awoonQ

apnumy

slivis pue foeayye-Jjas

agpajmouy

saA3oalqo agueyo pajeal ay} pue s)ueujwId}3p djqeagueyd pue Juepoduw)

saA1399[q0 aoueWI0Iad

*snjeys [euonuynu syusped

ul 3dueuajulew 1o Judwaroadwyi ue 0} Suipea] ‘ayejul jeuoijianu ajenbape ue guiaaiyae uj syuaijed yoddns sojuljo Juaijedino eisayjsaeue je yejs guisinp :jeog weigoid

*$9A1193(q0 85URYD pue SUBUIWISIAP ‘S3AN03[q0 aouewload SasInN - ¢ a1qeL

65



Chapter3

The program focused on oral nutritional support for patients and training of the
nursing staff. Key concepts of the behaviour change theory were applied to achieve
the desired behaviour of both nurses and patients. These informed the structure of
the support and the training.

Key concepts from the sources on undernutrition and nutritional care were applied
to define content of the support and the training. Key concepts from the implemen-
tation sources were applied to implement the support in nurses’ daily practise and
to implement better nutritional behaviour in patients’ daily life.

The way we applied the theories in development of the intervention is explained
in the following example: In step 1, it turned out that most of the patients were una-
ware of undernutrition and its consequences. When the researcher informed the pa-
tient adequately during the interview, some stated that they felt to be able to maintain
their weight. Therefore, we considered awareness, attitude, self-efficacy and skills as
important determinants to be changed. According to the program goal for patients (to
improve or maintain nutritional status), performance objectives stated that patients
need to take action regarding their individual cause(s) of undernutrition and eat
healthy, energy and protein enriched nutrition (see table 3). Theories on behaviour
change techniques (26, 27) argue that healthy behaviour can be obtained through
social support and self-monitoring. Also, components of oral nutritional support in-
cluded counselling at several points in time (11). Therefore, the project group argued
that patients should be encouraged and counselled at several points before hospital
admission by both caregivers and healthcare professionals. Encouragement (e.g.
social support) and counselling were scheduled two times before surgery, i.e., during
the consults at the anaesthesia outpatient clinic and during a follow-up telephone call
within a week after the consult. During the consultation, nurses can inform, empower
and support the patients and actively involve the caregivers during the consult.

Step 4: Program Production - Methods

The project group synthesised the information from previous steps to determine the
program consisting of an Outpatient Nursing Nutritional Intervention and a nursing
nutritional training. One researcher (GHdW) prepared all versions of the intervention
and presented these for comments to the rest of the project group. After three rounds
of feedback, consensus was reached.

The training for the outpatient-clinic nursing staff was developed to help the
nurses achieve their change objectives. A researcher (GHdW) and the dietician (MvA)
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of the project group developed the training using the methods and applications men-
tioned in table 5.

Two nurses of the outpatient clinic of the academic hospital tested the ONNI
after the training in six consults to evaluate if the ONNI could work (32). Both nurses
participated in the interviews of step 1 after written informed consent. Before the
training they were unaware of the importance of nutritional status for patients out-
comes. The nurses perceived that the nursing role was limited to nutritional screening
and did not know how they could provide nutritional care.

The ONNI and the training were evaluated using a short questionnaire and inter-
views. Topics covered in the semi-structured questionnaire concerned the experiences
of nurses with the training and the extent of improvement on the previously identified
determinants as a result of the training. The interview based on this semi-structured
questionnaire was held in person with a researcher. The six consecutive patients
who received the ONNI were interviewed after written informed consent. Objective
was to determine the extent to which patients were exposed to different intervention
components during the consults, patients’ ability to record food intake, and their
awareness of nutrition and eating patterns. Patients were also questioned about
their preferences regarding two types of food diaries. Notes were made after each
interview and analysed through open coding.

Step 4: Program Production - Results

The Outpatient Nursing Nutrition Intervention

The ONNI was developed for use during outpatient preoperative consults and consists
of five components (see table 6). First, causes of undernutrition were determined
with a checklist. Then, a nutritional care plan aimed to educate the patient with both
tailored and general information. In case of a MUST score =2, patients were also
referred to the dietician (usual care). The third component aimed at providing insight
in patient’s eating pattern by recording daily intake for two days in a food diary. The
fourth component was to counsel and encourage the patient in improving nutritional
status during the outpatient clinic visit and a follow-up meeting. The fifth component
was support during a telephone follow-up meeting with the patient within one week
after the outpatient clinic visit. The ONNI was targeted at patients at risk for or with
undernutrition based on MUST scores.
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Training
The nursing nutritional training consisted of three plenary meetings. Two of the three
meetings were aimed at increasing nurses’ knowledge of undernutrition, its causes
and consequences, behaviour, and health, along with information about the interven-
tion protocol. Also, to raise awareness the role of nurses in meeting patients’ needs
including nutritional needs was elaborated during this training through providing an
overview of the nurses’ role in undernutrition. To increase their skills and self-efficacy,
nurses practised the intervention in a role play during the meeting to see examples
and make comparisons to their own behaviour. Additionally, to increase their self-effi-
cacy and improve their attitudes towards their nutritional roles, interactive discussions
exploring nurses’ individual perspectives were held during the training. Nurses dis-
cussed how to deal with the patients’ points of view using personal experiences. These
discussions helped to set a peer group and determine social norms. The third meeting
aimed to clarify the intervention protocol and to invite nurses to explain the steps of
the intervention to receive feedback from the trainer. Follow-up meetings at the outpa-
tient clinic were scheduled with the trainer and nurses to deal with remarks or queries.
Changing the attitude towards positive awareness of nurses’ role in nutritional
care was addressed during the training sessions and follow-up meetings. Increas-
ing knowledge, exploring individual and patients’ perspectives, several discussion
sessions on different time points, and performing the intervention during training
sessions and in daily practise will together lead to the desired behaviour. The nurs-
ing staff include 10 nurses in total. For the evaluation in step 6, nurses will be ran-
domised to perform the ONNI or usual care. Therefore, attitude of five nurses are
to be changed. The researcher is therefore able to coach nurses individually which
would lead to optimal attitude and intervention delivery.

Test

The nurses (N=2) stated that the training refreshed and updated their knowledge re-
garding undernutrition and that information on the intervention was clearly provided.
They showed willingness to meet patients’ nutritional needs and felt responsible to
improve patients’ nutritional status. The nurses felt that the intervention was complete
and applicable in practice. After completing the intervention for three patients, the
nurses stated that they were able to perform the full intervention adequately. They
also stated that they were able to carry out the intervention in the time allocated for
each patient and that they became more familiar with the ONNI.
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Patients (N=6) stated that they received all the information necessary, were able to
use the food diaries, and became aware of their eating patterns by using the diaries.
The patients used both the hospital food diary and the Dutch Malnutrition Steering
Group food diary. After evaluation, all patients preferred the hospital version of the
food diary (see appendix 4).

Table 6 - The five components of the Outpatient Nursing Nutritional Intervention (ONNI)

Component Content

1) Determine causes of undernutrition Possible causes of undernutrition were: a) bad appetite, b)
decreased intake, c) gastrointestinal problems, d) insufficient
physical activity, ) pain, or f) poor oral health

2) Perform a nutritional care plan A: provide tailored advice related to possible cause(s)

B: provide leaflets on ‘energy and protein enriched nutrition’ and
‘tempting food’
C: referthe patient to the dietician in case of MUST score 22*

3) Self-monitoring of nutrient intake and A: explain the patient how the food diary works and how to record

eating pattern daily intake within the diary
B: instruct the patient to monitor food intake for two days in the
dairy

4) Counselling and encouragement A: counsel the patient on eating patterns and encourage the
patient to improve nutrient intake
B: advice the patient to inform caregivers and/or involve
caregivers during the consult
C: plan a telephone follow-up meeting with the patient to be held
after approximately one week

5) Follow- up meeting® A: evaluate how causes of undernutrition did work out
B: evaluate the food diary on total intake and the nutrients that
were consumed
C: counsel and provide tailored advice on energy and protein
enrich products and on causes of undernutrition

#=activities of usual care, and was therefore included in the ONNI; &=performed by the nurse of the outpatient clinic
or, in case of MUST score 22, by the dietician.

Step 5: Program Implementation Plan - Methods

This step involves the adoption and implementation of the ONNI in daily practise.
The intention was that the ONNI should be used in the two anaesthesia outpatient
clinics to allow for an evaluation of the feasibility and effectiveness of the intervention.

Literature on effective implementation strategies (33, 34) and methods to eval-
uate complex interventions in health care (30, 31, 35) were used to determine the
implementation plan. First, desired behaviours for patients and nurses were derived
from the previous steps. Then, barriers to performance of the desired behaviours and

72



Using intervention mapping to develop an outpatient nursing nutritional intervention

adherence to the program goals (step 3) were identified based on observations in
current practices, interviews with nurses and patients (step 1), and questionnaires
completed by patients (step 4). Finally, implementation strategies from the literature
were matched with these barriers and desired behaviours.

Step 5: Program Implementation Plan - Results

The determinants and barriers identified in previous steps required a multifacet-
ed implementation strategy (30, 31, 35). The project group considered a) lack of
awareness of their responsibilities in nutritional care, b) lack of prioritisation during
consults, and c) the feeling of being unable to provide nutritional care for undernour-
ished patients as the most important barriers for nurses to adapt and implement the
desired behaviour. Lack of knowledge about undernutrition and interventions was
also a barrier, however, the training was considered to adequately elevate the nurses’
knowledge. For patients, an expected challenge was recording food intake in a food
diary. These barriers required a multifaceted implementation strategy and included
education, evaluation of the education, feedback during performance for nurses, and
evaluation of the types of food diaries for patients (see table 7).

Table 7 - Implementation strategy for adaptation and use of Outpatient Nursing Nutritional Intervention
(ONNI)

Implementation Users Content Professionals
strategy involved
Education Nurses What: Relevant training sessions with regard to disease-  Dietician,
related undernutrition and the intervention protocol researcher, and
When: One month before the start of the intervention nurses
period

How: Two interactive meetings about the basic principles
of the intervention protocol

Evaluation of the Nurses What: discussion about intervention protocol Dietician,
training When: One week after the training researcher, and
How: clarifying by the dietician and researcher, nurses

explaining of the ONNI steps by nurses, feedback for
nurses about their performance on ONNI
Feedback Nurses What: Feedback on nurses’ performance Dietician,
When: During implementation researcher, and
How: Observation atthe outpatient clinic by a researcher  nurses
Evaluation oftype  Patients What: Evaluation of patients’ preferences forfood diary ~ Researchers,
of food diary When: During test of the ONNI nurses
How: Providing two types of food diaries

73



Chapter3

The researcher (GHdW) observed the way nurses performed the intervention. After-
wards, the researcher and the nurse discussed the performance and the researcher
gave feedback to the nurse. Also, the nurses’ experiences with the intervention were
discussed with the researcher who visited the outpatient clinic during weekly follow-up
meetings in the implementation period. These discussions were meant to increase
nurses’ skills and improve their attitudes towards nutritional support. Nurses asked
the trainer more questions during the first meetings compared to the end of this
period. Near the end of the implementation period, nurses started to feel familiar
with the intervention.

Step 6: Evaluation Plan

In the final step, the aim is the design of an evaluation study, which required an
evaluation of the feasibility and effectiveness of the ONNI. This evaluation is not
the focus of this paper and is reported separately (36). The study protocol was reg-
istered at the National Institutes of Health (NIH) with the ClinicalTrial.gov Identifier,
NCT02440165 (37).

Discussion

This paper describes the methods and end products of the application of the IM
approach to develop an ONNI.

Within the MRC framework for complex interventions, IM was used to structure
the development phase of the complex nutritional intervention. In step 1, research
identified the determinants which contributed to undernutrition or risk for under-
nutrition before surgery. In this phase of development, we invited patients to share
their opinions and experiences. The stakeholders collaborating in the project group
all had experience with nursing, undernourished patients, systematic development
of interventions, or held a combination of these areas of expertise. Patients were not
included in the project group. Involvement of patients was addressed in step 1 by
exploring their perspectives, and also during evaluation of the intervention in step
4. Involvement of patients’ perspectives is considered as ‘consulting’ on the ladder
of citizen participation (38). Partnership of patients in the design of the study and
the intervention would require expert contribution from the patient which appeared
difficult according to previous intentions (39). Therefore, we preferred active patient
participation in their nutritional prehabilitation rather than their partnership in the
design of this study. We argue that we had a strong theoretical framework, recent
evidence, and clinical expertise to thoroughly develop an evidence-based intervention.
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Additionally, the intervention is tailored to the identified barriers to change and behav-
iour which is recommended to achieve improvements in professional practice (33).

With regard to the entire process of intervention development, we argue that
although IM is time consuming, it results in an examination of the context, an evi-
dence-based, thought-through intervention, as well as training and a set of implemen-
tation strategies. At this time, a test confirmed an improvement in nurses’ behaviour
and patients’ knowledge and skills. However, the feasibility and effectiveness of the
ONNI are not yet determined. The evaluation plan, step 6 of IM, is meant to deter-
mine the feasibility of the ONNI in daily practice and the effectiveness effect based
on relevant nutritional outcomes (37). This examination of the ONNI in daily practice
will optimize the development phase (40).

Nurses were found to be unaware of their roles and felt incapable of providing
nutritional care (step 1). This is in accordance with other studies, which demonstrated
that nurses were unaware of their nutritional roles, demonstrated low self-efficacy,
and lacked nutritional knowledge (41, 42) and education (43, 44). Since nutrition
belongs to the core of basic nursing care (22, 45, 46), nurses need to be educated
on their crucial roles regarding nutrition to ensure that patients are properly fed. The
training (step 4) has the potential to address this challenge. In our test, we found that
nurses’ attitude changed as they became aware of their role in nutritional care. As
the nursing staff was small, a crucial instrument would be that the researcher can
supervise each nurse individually during the implementation at the outpatient clinic.

In the samples of surgical outpatients (step 1), 5-7% of the patients were at risk
for undernutrition, and 4-5% of patients were undernourished (see table 2). Despite
the fact that these rates are in accordance with other studies in this setting (5, 7),
the literature demonstrates higher percentages of patients at risk for or with under-
nutrition among other populations (4, 47-49). The samples in our study may have
been healthier and younger, and patients in our sample were only seen for surgery.
The ONNI can be adapted to all types of outpatient clinics, since undernutrition is
seen in all types of medical specialties (16, 49). The fact that the ONNI was especially
developed for preoperative outpatients must be taken into account. Researchers
and policymakers can use several intervention frameworks (17, 50, 51) for further
adaption of the ONNI.

Moreover, as a result of the survey during the needs assessment, well-nourished
patients stated that they needed additional information regarding nutrition (stepl).
This may suggest that patients are generally not well informed regarding nutrition and
that all patients may benefit from nutritional advise during outpatient preoperative
consultation.
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The ONNI comprises tailored and general advice, leaflets, counselling on eating
patterns based on a food diary, encouragement for sufficient and healthy food intake,
and a follow-up meeting. It is intended to be provided in anaesthesia outpatient clinics
before patients’ admission for surgery. Other oral nutritional interventions include ed-
ucation of caregivers of dependent undernourished patients (52), enhanced recovery
protocols during hospital admission (29, 53, 54), and dietetic consultations starting
at hospital discharge with fortnightly follow-up meetings for six months (55). This
ONNI focuses on nutritional support for the patient but involves caregivers only during
the consultation at the outpatient clinic. Further research should address family par-
ticipation during surgical course. Additionally, further research should address nutri-
tional support during the whole surgical course, i.e. preoperative and postoperative
phases. Researchers and health care professionals can adapt the ONNI components
and evaluate these during hospital admission and after hospital discharge.

Surgical patients with undernutrition may also have other frailty factors that
increase the risk of complications. Levett, Edwards, Grocott, and Mythen (2016)
discuss that preoperative prehabilitation of high-risk patients should be based on
a multimodal and interdisciplinary approach (56). The health status of patients at
risk for or with frailty should be optimized through preoperative physical, nutrition-
al, and psychological optimization. Our intervention contributes to the nutritional
prehabilitation, and our study provides the definition of the nurses’ role within the
inter-professional approach (57).

Conclusions

This application of the IM approach demonstrates that nurses at the outpatient clinics
felt incapable and did not feel responsible for delivery of preoperative nutritional sup-
port to surgical patients at risk for or with undernutrition. Patients themselves were
often unaware of their nutritional status and the increased risks for complications
in case of undernutrition. The extensive IM approach resulted in an evidence-based,
thoroughly-developed ONNI. The ONNI, including a training for nurses, aims to improve
or maintain patients’ nutritional status. The test confirmed improved knowledge,
skills, and sense of responsibility in nurses. The ONNI enables nurses to empower
patients to improve their preadmission nutritional status and ultimately may improve
postoperative recovery.
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Abstract

Background & Aims: To improve the nutritional status of surgical patients before hos-
pital admission, an Outpatient Nursing Nutritional Intervention (ONNI) was developed.
The ONNI comprehends five components: determining causes of undernutrition, per-
forming a nutritional care plan including tailored and general advice, self-monitoring
of nutritional intake and eating patterns, counselling and encouragement, and con-
ducting a follow-up telephone call to discuss improvements in nutritional behaviour.
Here, we evaluate the feasibility and effectiveness of the ONNI.

Methods: In a multi-centred, cluster-randomised pilot study, nurses from outpatient
clinics were randomly allocated to usual care (UC) or the ONNI. Patients planned for
elective surgery were included if they were at increased risk for undernutrition based
on the Malnutrition Universal Screening Tool (MUST) and hospital admission was not
planned within seven days. Feasibility outcomes included participation rate, extent
of intervention delivery, and patient satisfaction. Nutritional intake was monitored
for two days before admission. Body weight, BMI and MUST scores at hospital ad-
mission were compared to measurements from the outpatient clinic visit. Data were
analysed on an intention-to-treat basis by researchers who were blinded for patients
and caregijvers.

Results: Forty-eight patients enrolled the feasibility phase. Participation rate was
72%. Nurses delivered all intervention components adequately in the end of the im-
plementation period. Finally, 152 patients (IG: n=66, 43%) participated in the study. A
significant difference in mean energy intake (870kcal/d, 95%Cl:630-1109 p<0.000)
and mean protein intake (34.1g/d, 95%Cl: 25.0-43.2; p<0.000) was observed in
favour of the IG. Nutritional energy requirements were achieved in 74% (n=46) of
the IG and in 17% (n=13) of the UC group (p<0.000), and protein requirements were
achieved in 52% (n=32) of the IG, compared to 8% (n=6) of the UC group (p<0.000).
Body weight, BMI and MUST scores did not change in either group.

Conclusions: The ONNI is a feasible and effective intervention tool for nurses at out-
patient clinics. Patients in the IG had more nutritional intake and fulfilled nutritional
requirements significantly more often than patients receiving UC. Further research
is required to determine the optimal preoperative timing of nutritional support and
to measure its effect on other patients groups.

Clinical trial registration: The study protocol was registered at the ClinicalTrial.gov
website with the following identifier: NCT02440165.

Funding: This project was funded by a grant from ZonMw, the Netherlands Organisa-
tion for Health Research and Development, file number 520002003.
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Introduction

An optimal nutritional preoperative condition is essential for postoperative recovery.
Preoperative undernutrition, clinical fasting regimens (1-3) and postoperative nausea
and vomiting inhibit recovery from surgery. Undernutrition is a critical condition for
patients during recovery from surgery (4-8). Systematic screening during outpatient
preoperative evaluation with the Short Nutritional Assessment Questionnaire (SNAQ)
or the Malnutrition Universal Screening Tool (MUST) found undernutrition or an in-
creased risk of undernutrition in respectively in 7% and 5% of the preoperative pa-
tients (9-11). Nutritional screening upon admission to surgical units demonstrated
that up to 17,5% of the patients were undernourished or 45,2% were at risk of de-
veloping undernutrition (7). Untreated undernutrition leads to poorer outcomes and
more surgical complications, such as infection (12), delayed gastrointestinal motility
(13), prolonged length of hospital stay (14), delayed wound healing (15), renal and
cardiac impairment (12), symptoms of depression and reduced quality of life (QoL)
(16, 17). Therefore, undernourished patients should receive additional nutritional
support at an early stage during their surgical treatment so that the clinical course
can be adjusted positively.

Patients at risk for or with undernutrition can be treated with extra nutrition-
al support, either orally or through enteral (EN) or parenteral (PN) treatment (18).
Oral nutritional support through a regular diet enables patients to self-manage their
nutritional intake. Extra support from a dietician or nutritional coach may result in
a better nutritional status (19, 20). In our systematic review of the effectiveness of
oral nutritional support in undernourished surgical patients, we describe several oral
nutritional interventions achieving preserved or better nutritional status and improved
QoL (21). The studies in this review were limited in number and lack methodologi-
cal strength. Surprisingly, all interventions were performed by dieticians, and not by
nurses. Nurses are in a pivotal position to facilitate nutritional interventions when
outpatient preoperative evaluation is performed (9-11). Needless to say, care for
sufficient drinking and eating are among the essentials of nursing (22, 23).
To further expand on and evaluate the role of nursing, we developed an Outpatient
Nursing Nutritional Intervention (ONNI) (24). The development of the ONNI followed
the guidelines of the Intervention Mapping approach (24, 25). The complex inter-
vention aims to improve patients’ nutritional status and consists of five components:

87



Chapter4

determining the causes of undernutrition; performing a nutritional care plan, including
tailored and general advice; self-monitoring nutritional intake and eating patterns;
counselling and encouragement; and conducting a follow-up meeting to discuss im-
provements in nutritional behaviour (see table 1). Our previous article describes
the implementation strategies to integrate this intervention into the daily practice of
nurses at outpatient clinics (24). In order to follow the Medical Research Council’s
framework for complex interventions, a newly developed intervention should be eval-
uated for its feasibility and effectiveness (26). In this study, we evaluate the interven-
tion based on its feasibility in daily practice and effectiveness on nutritional status.

Materials and methods

Design

The ONNI was evaluated in a multi-centred, cluster-randomised clinical pilot study
from February 2015 to September 2016. The study was ethically approved by the
Medical Ethical Committee of the Radboud university medical centre in Nijmegen,
the Netherlands, number 2014-1353. The protocol of this study was registered at the
National Institutes of Health (NIH) with the ClinicalTrial.gov Identifier NCT02440165
(27). We used the Consolidated Standards of Reporting Trials CONSORT for adequate
and transparent reporting (28, 29).

Participants

The intervention was developed and implemented in the routines of the allocated
nurses from anaesthesia outpatient clinics of two Dutch hospitals, one university hos-
pital and one teaching hospital. The nurses were instructed to recruit a convenience
sample of at least 150 patients. Pilot studies should include at least 12 patients (30,
31), and cluster-randomized studies need more patients to correct for the clustering
(32). To have sufficient power for this pilot study, we intended to include 15 patients
per nurse.

Eligible patients visited the outpatient clinic for evaluation of health status before
surgery. Types of surgery included orthopaedic, abdominal, vascular, neurological and
general surgery. To be included, patients had to be at least 18 years of age, be able to
speak, read and write in Dutch, and had to have an increased risk for undernutrition
according to the MUST. The MUST is a validated screening tool, made up of three inde-
pendent criteria for protein - energy undernutrition and can result in a score between
0 and 6. A score of O indicates low risk (well-nourishment), a score of 1 indicates
medium risk (at risk for undernutrition), and a score of at least 2 indicates high risk
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(undernutrition) (33). Patients who were following a specific dietetic regimen or were
being treated through tube feeding or oral nutritional supplements were excluded.
The intervention period between the outpatient clinic visit and the follow-up call was
7 days. Patients scheduled for surgery within seven days were excluded in order to
deliver all intervention components during the intervention period. The mean time
between outpatient clinic visit and hospital admission was 42 (32) days (see table
2). Informed consent was obtained before outpatient clinic consultation.

Cluster randomization

Randomisation was performed by independent nursing researchers (MH, EvB) through
the use of sealed opaque envelopes. Each envelope contained the name of one of
the nurses from the outpatient anaesthesia clinics. In this manner, nurses were
randomly allocated to facilitate the intervention or to continue providing usual care.
All nurses were informed about the study procedures and facilitated recruitment of
the patients. The nurses randomised to the intervention underwent a special training
before the start of the study. Details of the training are reported elsewhere. Blinding
was not possible for patients and nurses; however, outcome assessors were blinded
and did not perform the analysis. Data were derived from medical files by blinded
students. Ten percent of the data was audited. Analysis of the data was performed by
investigators (HN and GHdW) and a statistician (RA), who were blinded for patients
and outcome assessment.

Nutritional support

Outpatient Nursing Nutritional Intervention

The intervention of interest was developed following the steps of Intervention Mapping
(25), and the development process is reported in our previous article (24). The ONNI
is targeted at patients with increased risk for undernutrition based on MUST scores,
and includes the following five components (see table 1). First, causes of undernutri-
tion are determined with a checklist (see supplementary material 1). Then, patients
are educated with both tailored and general information in a nutritional care plan. In
case of a MUST score equal to or above 2, patients are also referred to a dietician as
this is usual care. The third component provides insight in personal eating patterns
by recording the daily intake at home for two days in a food diary (see supplementary
material 4). Patients were instructed to record food intake at a random mid-week
day and a weekend day within the intervention period to enable the fifth component.
The fourth component involves counselling and encouraging the patient to improve
his or her nutritional status during the outpatient clinic visit and a follow-up meeting.
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The fifth component includes support during a follow-up phone call with the patient
within seven days after the outpatient clinic visit.

Table 1 - The five components of the Outpatient Nursing Nutritional Intervention (ONNI)

Component Content
6) Determine causes of Possible causes of undernutrition are: a) bad appetite, b) decreased intake,
undernutrition® c) gastrointestinal problems, d) insufficient physical activity, €) pain, orf)

poor oral health
7) Perform a nutritional care plan  A: provide tailored advice related to possible cause(s)
B: provide leaflets on energy and protein enriched nutrition, and ‘tempting
food’
C: refer the patient to the dietician in case of MUST score 22#

8) Self-monitoring of nutrient A: explain the patient how the food diary works and how to record daily
intake and eating pattern intake within the diary®
B:instruct the patient to monitor food intake for two days in the dairy
9) Counselling and A: counsel the patient on eating patterns and encourage the patient to
encouragement improve nutrient intake
B: advice the patient to inform caregivers and/or involve caregivers during
the consult

C: plan a telephone follow-up meeting with the patient to be held after
approximately seven days

10) Follow- up meeting® A: evaluate how causes of undernutrition did work out
B: evaluate the food diary on total intake and the nutrients that were
consumed
C: counsel and provide tailored advice on energy and protein enrich
products and on causes of undernutrition

= see supplementary material 1 and 2; #=referral to the dietician in case of MUST score =2 is usual care, and was therefore
included in the ONNI; &=performed by the nurse of the outpatient clinic or, in case of MUST score 22, by the dietician.

Usual Care

Usual nutritional nursing care (UC) was performed according to the hospital’s protocol.
The protocol included a) screenings for undernutrition with MUST (33) and b) nutri-
tional interventions for patients at risk for or with undernutrition. The interventions
include the following: 1) provision of a leaflet with information about protein-rich food;
2) verbal information about undernutrition, reasons for weight loss, and advice about
protein-rich nutrition; and 3) referral to a dietician in case of MUST-scores equal to or
above 2. Observations during the development of the ONNI demonstrated that all of
these activities were performed except for verbal advising (24). Thus, complete UC
was not provided. The ONNI differed from UC in components 1, 2A, 4, and 5 (see table
1). The leaflet ‘Tempting food’ (component 2B) was only provided to ONNI patients,
while the leaflet on energy and protein-enriched nutrition was provided to both groups.
Instruction to monitor food intake (component 2 of the ONNI) was also performed
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during UC for evaluation of nutritional intake as a study outcome. However, nurses
performing UC did not use the food diary to discuss nutritional health and motivate
and empower patients as the nurses of the intervention group (IG) did.

Feasibility outcomes

The feasibility of the ONNI was determined based on the work of Sorenson and
Steckler (34) and of Bowen et al. (35). The outcomes of the process evaluation were
1) the percentage of the patient population who would participate, 2) the extent of
delivery of the ONNI components, and 3) patients’ satisfaction with both nutritional
and general nursing care. The ONNI was implemented between April and June 2015,
which was also the period dedicated to evaluation of the feasibility. During implemen-
tation of the intervention, nurses received feedback on intervention performance
and discussed their experiences during weekly meetings with a researcher (GH-dW).
Non-participative observations were performed at the university hospital in order to
determine feasibility outcomes 1 and 2. Data were gathered through a structured
observation questionnaire (see supplementary material 3). Patients’ satisfaction was
measured with an adapted version of the Consumer Quality questionnaire (36) (see
supplementary material 4). The questionnaire contained questions regarding the
outpatient clinic, general nursing care and nutritional care. All participating patients
were asked to complete this survey between the outpatient clinic visit and hospital
admission.

Effectiveness outcome

The primary outcome of the study was the nutritional status of the patients. Nutritional
status was evaluated based on nutritional intake, weight, nutritional risk based on
MUST scores (33) and Body Mass Index (BMI). Nutritional intake was recorded in
the food diary for two days between the outpatient clinic visit and hospital admission
as part of the ONNI. The researcher who analysed the data (GHdW) called patients
when food diaries were not clear. Weight, height, and MUST scores were measured
during outpatient visits (t=0), at hospital admission (t=1), and at discharge or the
last measure during hospital stay(t=2). Patients’ body weight was measured with
their clothes and shoes on at the outpatient clinic or at admission in the hospital.
Patients’ BMIs were calculated as weight, (kg)/height (m)2, and classified according
to the criteria of the World Health Organisation (37).

Statistical methods

Descriptive analyses were used to describe patients’ characteristics and outcomes.
Depending on the distribution of the variables, percentages or mean and standard
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deviation were shown. Additionally, depending on the distribution, Pearson’s Chi-
square or the independent sample t-test was used to validate the study groups.

A multivariate linear regression analysis was performed to evaluate the differences
in nutritional intake, weight and BMI for both groups. The mean nutritional intake
was calculated for each patient based on the two days of food documentation. There
was no pre-intervention information of nutrient intake of all patients. Differences in
nutrient intake were analysed between the UG and IG. Also, difference between the
two days of monitoring were calculated. Intake was compared with recommended nu-
trient requirements. Protein requirements were estimated based on 1.5 gram/kg per
day (18, 38). For estimation of the resting energy expenditure (REE), the FAO/WHO/
UNU equation was used for patients with a BMI < 30 kg/m?2. The Harris and Benedict
equation was used for patients with a BMI > 30 kg/m? (39, 40). For determination
of energy requirements, 30% to was added to the REE for each patient. A multivari-
ate logistic regression analysis was performed to evaluate the differences in intake
fulfilment. Changes in nutritional risk MUST scores and weight were analysed with
Pearson’s Chi-Square. Weight, MUST scores and BMI during hospitalisation (T=1) and
discharge (T=2) were compared with baseline scores (T=0). Age, gender, BMI, weight
and MUST scores at T=0 were considered potential confounders and were included
in the model during the regression analysis. The clustering of data was corrected by
using hospital site and surgical treatments as confounders within each model.
Study results were analysed on an intention-to-treat basis. Missing values were not
imputed because of the explorative character of the study. Potential selective dropout
in follow-up measurements was determined by evaluation of patient characteristics.
A p-value less than 0.05 was considered statistically significant based on two-sided
tests. All analyses were carried out with IBM SPSS statistics 25.0.

Results

Participants

The nursing staff of the two outpatient clinics included a total of ten nurses. Five
of them were randomly allocated to provide the intervention. All ten nurses recruited
patients a total 158 patients of whom 152 patients fulfilled the inclusion criteria.
Sixty-seven (43%) patients received the ONNI (figure 1). Reasons for exclusion or
withdrawal from the study and incomplete data are displayed in figure 1. Most pa-
tients were females (n=106, 70%) and were on average 50 (SD 17,8) years of age.
Fifty-three percent of the patients (n=81) underwent orthopaedic surgery. A MUST
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score of two (indicating a high nutritional risk) was found in 55 (37%) patients (see

table 2 for detailed information).

‘ Nursing staff (N=10) |

}

v Allocation v

Nurses allocated to continue provide UC
e Academic hospital (n=2)
e  General hospital (n=3

v Inclusion v

Nurses allocated to provide the ONNI
e Academic hospital (n=2)
e General hospital (n=3)

Patients recruited (n=90)
o Patients received UC (n=87)
e Patients were excluded because (n=3)
o patient file was confidential n=1
o the patient was on a special diet
to lose weight n=1
o the patient was not able to speak
Dutch n=1

Follow-up il

Patients recruited (n=68)
o Patients received the ONNI (n=67)
o Patient was excluded because the
patient had tube feeding during pre-
operative assessment (n=1)

Patients lost to follow-up because:
e patients withdraw informed consent
(n=2)

v Analysis 1

No patients were lost to follow-up

Patients during the analysis (n=85)
e incomplete data because

o patients did not returned the food
diary (n=9)

o day two of food diary was not
recorded (n=3)

o surgery was cancelled (n=7)

o had surgery in another hospital
(n=1)

Patients during the analysis (n=67)
¢ Incomplete data because
o patients did not returned the food
diary (n=3)
o surgery was cancelled (n=4)

Figure 1 - Allocation of nurses, patient and data flow during the study
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Table 2 - Patients characteristics

Study population ONNI group UC group p-value

N=152 (100%) n=67 (44%) n=85 (56%)
Gender (female) ® 106 (70) 41 (61) 65(77) 0.042+
Age (years)® 49.8(17.8) 49.7(17.3) 49.9(18.2) 0,871
Hospital @ 80(53) 35(52) 37(44) 0.286*
General 72 (47) 32(48) 48 (56)
Academic
Surgical treatment ® 37(24) 15(22) 22 (26) 0.501¢
General* 81(53) 40 (60) 41 (48)
Orthopaedic 34(22) 12 (18) 22(26)
Other®
Time to hospital admission ® (days) 42 (32) 38(29) 44 (34) 0.177°
Length of hospital stay ° (days) 4.9(7.4) 4.8(5.6) 4.9(8.7) 0.708"
Nutritional parameters 65.75(16.3) 66.2 (17.3) 64.7(15.1) 0,653"
Weight ®°(kg) 22.48(4.7) 22.48 (4.8) 22.43(4.60) 0.849"
BMmI @® 0.108*
MUSTE2 92 (62.6) 36(55.4) 56 (68.3)
Score 1 55(37.4) 29 (44.6) 26 (31.7)
Score 22
Nutrient requirements® 1875 (295) 1910(331) 1848 (263) 0.653"
Energy (kcal/day) 98.4(24.3) 99.6(25.9) 97.4(23.0) 0.653"

Protein (grams/day)

ONNI=0utpatient Nursing Nutritional Intervention; UC= Usual Care; BMI= Body Mass Index; MUST: Malnutrition Universal
Screening Tool

#=abdominal, traumathologic and vascular surgery; $=thoracic, facial, plastic, neurosurgery; @= data of 149 (98%)
patients were available of whom 66 (44%) were in the intervention group; 1= data of 135 (89%) were available of whom
59 (44%) were in the intervention group; = Pearson Chi-square; " =independent sample t-test; ““=significant at p=<0.05
a: results are expressed as number of patients per group (percentages);

b: results are expressed as mean + SD.

Feasibility outcomes

For determination of the participation rate and intervention delivery, 66 consultations
of nurses were observed at the academic outpatient clinic. The participation rate was
72%, resulting in 19 (40%) patients in the 1G and 29 (60%) in the UC group (see table
3). These 48 patients covered 32% of the final sample. Patients were excluded if they
were going to have surgery within one week (n=5, 8%), unable to speak or read Dutch
(n=3, 5%), or if they did not provide informed consent (n=8, 12%).

Delivery of the different intervention components is displayed in table 3. De-
termination of the possible causes of undernutrition was conducted in 74% of the
patients, resulting in the provision of tailored advice to only 68% of the patients. The
leaflet ‘energy and protein enriched nutrition’” was handed to eight (42%) patients
of the IG and six (21%) of the UC group. Other leaflets as part of the ONNI were suf-
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ficiently provided. Referral to a dietician in case of a MUST score of or above 2 was
conducted for 100% of the IG and 13% of the UC group. Planned follow-up was not
completed for two patients due to hospital admission for surgery before the phone
call. Overall, most of the components were sufficiently delivered to all patients, either
by the nurse or the dietician. The discussion session with nurses from the IG demon-
strated that, at the end of the feasibility period, nurses were familiar with how to
perform the intervention and performed all components.

Table 3 - Delivery of the Outpatient Nursing Nutritional Intervention and Usual Care

ONNI (n=19) UC (n=29)

Patient characteristics

Gender (female) ? 10 (53) 15(52)

Age (years)® 52.4(20.7) 52.8(19.1)

Surgical treatment 11(58) 13 (45)

General #2 2(11) 3(10)

Orthopaedic 6(32) 13 (45)

Other *2

MUST scores *2 11(58) 21(72)

Score 1 8(42) 8(38)

Score 22

Delivery of the components of the ONNI and UC?

1 Determine causes of undernutrition 14 (74) n/a

2 Perform a nutritional care plan 13 (68) n/a
a) tailored advice related to possible cause(s)

b) provide leaflets: 8(42) 6(21)¢
‘energy and protein enriched nutrition’# 19 (100) n/a
‘Tempting food’ 8(100) 1(13)¢
c) referto the dietician in case of MUST score 22#

3 Self- monitoring of nutrient intake and eating pattern® 19 (100) 29 (100)¢
Counselling and encouragement 11 (100) n/a
Follow-up meeting® 9(82) n/a
a) discussion of the food diary: 4.(44)

b) tailored advice regarding protein rich products 3(33)
c) evaluation of determined causes of undernutrition 1(5)
d) other questions 4(26)

ONNI=outpatient nursing nutritional intervention; UC= usual care; MUST: Malnutrition Universal Screening Tool;
#=abdominal, traumathologic and vascular surgery; $=thoracic, facial, plastic, neurosurgery; @= components which
were provided during both UC and ONNI; &=phone calls performed by dieticians were not observed.

a:results are expressed as number of patients per group (percentages);

b: results are expressed as mean + SD.
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Questionnaires on satisfaction were returned by 103 (67.8%) of the patients (UC= 55
(53.4%); 1G=48 (46.6%)). The outpatient clinic, nursing care and nutritional nursing
care were well rated (8.2, 8.2 and 7.8 respectively) by all patients, with no differences
between the study groups (see table 4).

Effectiveness of the ONNI

Nutritional intake

Mean energy intake was 2417 (793) kcal per day, and mean protein intake was 94.8
(26.1) grams per day for patients in the IG (see table 4). The intake per day of pa-
tients in the UC group was significantly lower, with a mean difference of 870 (95%Cl
630-1109) kcal of energy (p<0.000) and 34.1 (95%Cl 25.0-43.2) grams of protein
(p<0.000). The UC group had a higher, but not significantly higher, energy intake
on the second day of monitoring compared with the first day (delta mean difference
80kcal (95%Cl -6,805-168,15; paired t-test p=0,070).

Energy requirements were reached more often than protein requirements (43%
(n=59) versus 28% (n=38) of all patients) (see table 4). Energy was adequately con-
sumed by 74% (n=46) of the 1G versus only 17% (n=13) of the UC group (p<0.000).
Fifty-two percent (n=32) of the IG fulfilled the protein requirements versus only 8%
(n=6) of the UC group.

Weight and BMI

Data on change in weight and BMI were available for 97 (64%; 1G: n=49; UC group:
n=48) patients at t=1 and for 23 (15%) patients at t=2. Data on body weight of all
other patients were missing. No differences were found in body weight and BMI
between outpatient clinic visit and hospital admission, and between the two study
groups (see table 4). Twenty-four (49%) patients in the IG gained some weight
(2.1(1.8)kg) compared to 21 (44%) patients in the UC group (1.9 (1.7)kg). However,
further weight loss appeared more frequently in the IG (n=14, 29%; -1.3 (1.0) kg)
compared to the UC group (n=12, 25%; -1.9 (1.8) kg). The lack of data hampered
clear analysis of change in weight between t=0 and t=2.

MUST

Screening for nutritional risk with the MUST was performed in 57 (38%) patients at
t=1. Twenty-seven (48%) of these patients improved nutritional risk resulting in lower
or no nutritional risk (see table 4) of whom 15 patients who received the intervention.
No change in MUST scores was observed in 27 (47%) of the patients. Change in MUST
scores was not different for the ONNI and UC group (p=0.717).
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Discussion

The newly developed nursing nutritional intervention appeared to be feasible in daily
practice and improved nutrition intake of undernourished patients before surgery
compared to usual care. No effects were found on nutritional risk, weight or BMI.

Feasibility

At the beginning of the study, nurses were not yet completely familiar with the ONNI
too. As a result, some patients did not receive all intervention components. At the end
of the feasibility phase, nurses were better trained able to deliver all components.
Our observations and discussions with the nurses throughout the implementation
period ensured us that from feasibility phase on patients did received all intervention
components.

One of the components in the nutritional care plan during the ONNI and UC was
the provision leaflets. The delivery of leaflets alone, as was done in our UC group, did
not change the nutritional behaviour of patients. The systematic review of leaflets by
Susteric et al (41) demonstrated that a combination of verbal and written informa-
tion together with tailored support may lead to better adherence, as was done in our
nursing intervention. Therefore, in our study we only investigated the effectiveness
of the combinations of components (see table 1).

Nutritional counselling has been described previously in patients at risk for
cardiovascular diseases (42) and with cancer (43). In these studies, nutritional
counselling is described that includes the following components: 1) goal-setting;
2) self-monitoring practices (use of food diaries); 3) motivational interviewing; 4)
providing tailored instruction based on stage of change; and 5) addressing patients’
barriers to making and maintaining diet changes (42). Only components 1 to 4 were
included in our study because component 5 was not applicable in the nutritional
prehabilitation phase before surgery.

Effectiveness

No differences were found in nutritional status, e.g., weight, nutritional risk and BMI.
The aim of the ONNI was to improve nutritional status, which we did not achieve
according to these parameters. This could be the result of the high percentage of
missing values at both hospital admission and hospital discharge. It seems that
nurses do not routinely evaluate weight and nutritional risk upon both admission
and discharge. Furthermore, there was great variation in the period between the
outpatient clinic visit and the hospital admission as is shown in table 2. This wide
range may be the result of different preoperative routes and waiting lists for a planned
surgery. Some patients were operated within a short period of time. It is possible that
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the time between intervention and surgery was exceedingly short and the power of
the patient group was exceedingly small to demonstrate a clinical effect on these
parameters. Further research should therefore focus on the ideal timing of nutritional
prehabilitation in order to define the optimal timing of surgery.

Nutritional intake was significantly higher in the IG compared to the UC group in
terms of mean total energy and protein intake and percentages of achievements of
individual nutritional requirements (see table 4). We think that nutritional awareness
is an important determinant for this intake improvement, as awareness appeared to
be one of the identified barriers in our needs assessment (24). Patients in the I1G were
extensively informed during the consultation. As a result, patients were self-assured
regarding their eating patterns and were willing to improve. Moreover, the use of a food
diary by the patients in the UC group may have increased self-awareness of eating
habits that, unintentionally, influenced eating behaviours. They subsequently demon-
strated better intake results on the second day. However, this statement should be
handled with caution, and further research should investigate the mechanism behind
intake improvement in outpatients to confirm that awareness improves food intake.

We used accurate equations (39, 40) and a recommended standard (18) to

evaluate whether patients also managed to consume their calculated nutrient re-
quirements. Based on these formulas, most of our undernourished patients did not
meet the nutrient intake requirements. This is in contrast to the fact that the major-
ity of patients in the IG consumed sufficient amounts of daily energy and protein.
Therefore, we concluded that our ONNI is a new promising tool improving preoperative
nutritional intake. In order for it to be used to prehabilitate all undernourished sur-
gical patients, further research is required to identify the more vulnerable patients
who did not achieve nutrient requirements even in the IG. Moreover, further research
must validate the estimation of individual nutrient requirements as the GRADE rec-
ommendation for protein requirements are low and there is a lack of evidence base
for energy recommendations for clinical nutrition in surgery (18).
A weak point in our study was that the nurses, randomly allocated to either UC or
ONNI, were all part of the same team. As a result, the knowledge of the ONNI protocol
may also have been acquainted by the nurses in the UC group and they may have
consequently improved their nutritional care. Patients in the UC group may have
gained the advantage of this exchange, perhaps receiving more nutritional care than
they may have received before the start of the study. This could be one of the reasons
that we did not find a difference in patients’ satisfaction regarding nutritional care.

Another limitation is that we performed a correction on the clustering of the
patients by using multivariate regression analysis. Correction on clustering in trials
is recommended because inappropriate analysis in cluster-randomised trials may
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lead to incorrect conclusions (32). Patients within one cluster may be more likely to
respond in a similar way and, consequently, may not act independently. This leads
to a loss of power, and the intracluster correlation coefficient (ICC) may achieve the
equivalent power of a trial randomised at the patient level. In order to calculate the
ICC, the average cluster size is needed. In our study, we were unable to determine
the average cluster size because we lacked information regarding which nurse in-
cluded each patient. This information may have been lost between the inclusion of
the patients and data collection. However, we argue that the results are sufficient
because we included all relevant and potential confounders during our multivariate
regression analysis.

In conclusion, the ONNI is feasible in daily practice and improves the fulfiiment
of energy and protein requirements through more intake in undernourished patients.
We speculate that the ONNI could also be used in other patient groups exhibiting a
high incidence of undernutrition. Further research must be performed on optimal
preoperative timing for the nutritional intervention to improve its effect on nutrition-
al status. Research is also needed to further improve the fulfilment of nutritional
requirements.
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Supplementary material 1 - CHECKLIST for Causes of Undernutrition

Component 1 of the Outpatient Nursing Nutritional Intervention

1. Impaired or bad appetite

How does the patient estimate his appetite on a Visual Analogue Scale in the last week?

I had no I had a very

appetite at I I good

all appetite
(0] 10

2. Impaired intake

Did the patient ate at least three mealtimes and at least three snacks a day? Yes/ No
3. Intestinal problems

Had the patients obstipation or bowel obstruction within the last weeks? Yes/No
4. Insufficient physical activities

Does the patient have physical activity during each day of at least 30 minutes? Yes/ No
5. Pain

How does the patient estimate pain on a Visual Analogue Scale in the last week?

No pain Worst pain

6. Impaired oral health
Does the patient regularly perform oral care? Yes/No

How does the patient rate his oral health?

| have a very I have an

bad oral I I excellent

health oral health
O 10
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Abstract

Background: Since 1999, international guidelines recommend fasting from solid
foods up to six hours and clear liquids up to two hours before surgery. Early recovery
after surgery programs recommend restoration of oral intake as soon as possible. This
study determines adherence to these guidelines up to 20 years after its introduction.
Methods: A two-centre observational study with a 10-year interval was performed in
the Netherlands. In period | (2009), preoperative fasting time was observed as prima-
ry outcome. In period Il (2019), preoperative fasting and postoperative restoration of
oral intake were observed. Fasting times were collected using an interview-assisted
questionnaire.

Results: During both periods, 311 patients were included from vascular, trauma,
orthopaedic, urological, oncological, gastro-intestinal, and ear-nose-throat and max-
illary surgery units.

Duration of preoperative fasting was prolonged in 290 (90.3%) patients for solid foods
and in 208 (67.8%) patients for clear liquids. Median duration of preoperative fasting
from solid foods and clear liquids was respectively 2.5 and 3 times the recommended
six and two hours, with no improvements from one period to another. Postoperative
food intake was resumed within four hours in 30.7% of the patients. Median duration
of perioperative fasting was 23:46hrs (IQR 20:00-30:30hrs) for solid foods and
11:00hrs (IQR 7:53-16:00hrs) for clear liquids.

Conclusion: Old habits die hard. Despite 20 years of fasting guidelines, surgical
patients are still erroneously exposed to prolonged fasting in two hospitals. Patients
should be encouraged to eat and drink until six and two hours before surgery and to
restart eating after surgery.

Keywords

Preoperative fasting, guidelines, surgery, fasting regimens, guideline adherence,
postoperative intake
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Observational study on adherence to preoperative fasting and postoperative restoration of oral intake in two Dutch hospitals

Introduction

Nutrition in the perioperative period is important for optimal metabolic response
and successful recovery (1). Many perioperative programs and guidelines therefore
incorporate optimisation of preoperative nutritional status. During the preoperative
period, the nutritional focus in prehabilitation programmes (2-5) is to provide nutri-
tional support for undernourished patients to meet individual nutrient requirements.
Preoperative fasting from solids and liquids is mandatory to prevent gastric content
causing pulmonary aspiration during anaesthesia (6-8). Sufficient preoperative fast-
ing behaviour is defined as abstaining from solid foods for six hours and from clear
liquids for two hours (8, 9). As such, in the direct preoperative phase, there is a com-
peting interest between preventing aspiration and optimising the metabolic condition.

After surgery, oral nutritional intake should be restored as soon as possible.
Enhanced recovery after surgery (ERAS) programs incorporate nutritional recommen-
dations and ensure improved recovery with less complications, shorter hospital stay,
and lower hospital costs (10). These recommendations include early restoration of
oral intake (1), preferably within four hours (11).

Adherence to these perioperative recommendations is difficult for both patients
and health care professionals. Studies have demonstrated that fasting periods are
unnecessarily prolonged in American, German, and South African hospitals (12-14).
A common reason for this delay is that healthcare professionals still prescribed to
start fasting from midnight. Other barriers for adherence to the guidelines are ‘low
flexibility in operation room management’ and ‘increased risk of aspiration’(13). Cul-
ture change, poor communication and collaboration, and patient characteristics also
hinder the implementation of and optimal compliance to ERAS programs (15). In
practice, it may take years to successfully embed an optimal and sustainable peri-
operative nutritional program (15, 16).

This paper determines adherence to perioperative fasting guidelines from solid
foods and clear liquids and ERAS guidelines regarding resumption of oral intake in
two Dutch hospitals. Measurements were conducted twice, with a decade in between.

Methods

Data from two prospective observation periods were analysed to describe adherence
to nutritional perioperative recommendations and to investigate the effect of time
on adherence. We used the STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) statement for transparent reporting (17).
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Setting

Adherence to perioperative fasting guidelines was evaluated in one university hospital
(site A; five surgical wards) and one university-affiliated teaching hospital (site B; three
surgical wards) in the Netherlands. Patients were preoperatively informed about the
upcoming surgery, including recommendations about fasting. This information was
provided both in spoken form (e.g. from the nurse, surgeon, and anaesthesiologist)
and in written form (e.g. leaflets). Data were collected in two separate time periods
with a 10-year interval (i.e. period 1: between 2009 and 2011 and period II: between
2018 and 2019; see Figure 1).

‘ Period ‘ ‘ Recruitment ‘ ‘ Participation ‘ ‘ Inclusion and analysis |
‘ 207 patients recruited }—" 128 patients included }—r 127 patients included 127 patients analysed
v
79 patients excluded 1 patient excluded Incomplete data for
-6 did not provide informed consent -missing values - Preoperative fasting from liquids (n=3)
-73 patients were admitted for day

surgery

‘ 224 patients recruited ’—l—b{ 187 patients included }—l »| 184 patients included 184 patients analysed

37 Patients excluded 3 patients excluded Incomplete data for:
-No informed consent n=16 -radiologic treatment - Preoperative fasting from liquids (n=1)
-day surgery n=14 -followed specific fasting guidelines - Preoperative fasting from solids (n=1)
-too ill to participate n=6 -due to oralinfection no oral intake for - Postoperative fasting from liquids:
-preoperative TPN n=1 morethan 5 days unclear answers (n=31)
- Postoperative fasting from solids: fluid
diet (n=20) or nil-per-mouth-policy (n=9)

Figure 1 - Flow of patients during recruitment, participation, inclusion, and analysis during both periods

Participants

Patients undergoing surgery were invited for participation if they were at least 18
years old, able to communicate in Dutch or English, and admitted to the vascular,
trauma, orthopaedic, urological, oncological, gastro-intestinal and ear-nose-throat
and maxillary surgical units. Both elective and acute patients were recruited. Patients
with a hospital stay of less than 24 hours were excluded. During period | at site B,
only patients who were scheduled for elective surgery were included.

Variables and data sources

Primary outcomes were (1) adherence to the guidelines on preoperative fasting, (2)
restoration of oral intake, and (3) total perioperative fasting time.
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Adherence to preoperative fasting

Duration of preoperative fasting, adequate adherence, any delay of the scheduled
starting time of the procedure, and patients’ awareness of the guidelines were meas-
ured to determine adherence to the preoperative fasting guideline.

During period |, data on duration of preoperative fasting were gathered as part
of evidence-based quality improvement projects in both hospitals. Data collection
periods covered three consecutive weeks. During period I, data on pre-, post-, and
perioperative fasting time, delay of the scheduled starting time of the procedure, and
patient’s awareness of the guidelines were collected in both hospitals. Data collection
covered four consecutive weeks.

Duration of preoperative fasting was defined as the time interval between con-

sumption of the last meal or drink before surgery and the introduction of anaesthesia.
The time of the last consumption of solid foods and clear liquids was provided by
the patients themselves, in the holding 10-30 minutes before surgery (n=72, 23%;
period | Site B) or on the first day after surgery (n=239, 77%).
During the data collection in period Il, the delay of the scheduled starting time of the
procedure and patients’ awareness of the guidelines were also measured. To deter-
mine delay in operation time, the scheduled operation time communicated with the
patient was confirmed by the starting time of the procedure. Patients’ awareness of
the fasting guidelines was determined using a structured questionnaire (see Sup-
plementary File 1).

Adherence to restore oral intake

Adherence to the guideline regarding restoration of oral intake was measured by the
duration of postoperative fasting and was recorded during period Il. Duration of post-
operative fasting was estimated by the time interval between the end of the surgical
procedure according to the patients’ records and the patients’ first consumption of
solid foods and clear liquids after surgery. Abstaining four hours for solid foods (18)
and two hours for clear liquids was defined as adequate for postoperative resumption
of oral intake.

Perioperative fasting

Duration of perioperative fasting was defined as the time between the last consump-
tions before surgery and the first consumptions after surgery.

Baseline characteristics

The following patient characteristics were collected from the patients’ digital records:
gender, age, American Society of Anaesthesiologists Physical Status Classification
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(ASA PS Classification) (19), surgical treatment, urgency of surgery (i.e. elective or
acute), time of surgery (i.e. morning or afternoon), and duration of surgical procedure.

Ethical considerations

Informed consent was obtained from all patients. In period |, patients provided verbal
informed consent for participation and anonymous collection of data. In period Il,
privacy requirements were changed. Ethical approval was obtained from the local
ethics review committees of both hospitals (site A reference number W19-177 and
site B reference number 1804-074). Patients in both hospital sites were eligible for
participation if they provided verbal and written informed consents.

Statistical methods

Descriptive statistics were used to describe patients’ characteristics and fasting
times. For continuous data with a normal distribution, means were presented with
their standard deviations (SDs). Medians with their interquartile ranges (IQRs; i.e.
25th and 75th percentiles) were presented when data were not normally distribut-
ed. The Kolmogorov-Smirnov test was performed to assess normality of data (20).
Consecutively, summary estimates were calculated. For continuous outcome mea-
surements with a normal distribution, mean differences (MDs) were calculated with
a 95% confidence interval (95% CI). If data were not normally distributed, we used
the Mann-Whitney test to analyse significant differences between study groups. For
dichotomous outcome measurements, the absolute differences were determined with
a 95% ClI. Fasting duration was described in hours and minutes (i.e. XX:XX hrs). In our
analysis, eight hours for solid foods and three hours for clear liquids were defined
as adequate adherence to preoperative fasting guidelines. This is longer than the
recommended six hours and two hours to correct for possible measurement errors.
We also opted for this because ensuring exactly six hours and two hours may not be
feasible due to clinical activities in daily practice. Adherence was reported as numbers
and percentages and was categorised into adequate (i.e. category A) or inadequate
fasting times (i.e. categories B, C, and D). All analyses were performed using IBM
SPSS v. 25.0 (IBM Corp, Armonk, NY).

Results

Participants

A total of 410 patients were recruited from both hospitals in both time periods. Of
these patients, 99 were excluded, mostly because of an expected hospital stay less
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than 24 hours (n = 87; 21%) or no informed consent (n = 6; 1.5%) (see Figure 1).
Of the remaining 311 patients, 127 (40.9%) underwent surgery in period |, while
184 (59.1%) underwent surgery in period Il. The total sample had a mean age of
58 years (SD 18), and 161 (51.9%) patients were female. Most patients underwent
gastro-intestinal (n = 72; 23.2%) or orthopaedic surgery (n = 60; 19.3%) (see table
1). Patients included during period Il were 7.2 years older than patients in period |
(95% CI; 3-11 yrs.). Furthermore, the duration of surgical procedures increased,
with 1:22 hrs between both periods (95% Cl; 1:06-1:38 hrs) (see table 1). Delay of
operation time, as observed during period Il, occurred in 41 cases (22%).

Table 1 - Patient characteristics

Total N=311 Period | Period Il
n=127 n=184

Female® 161 (51.9) 67(53.2) 94 (51.1)
Age® 58(18) 54 (20) 61 (17)**
Urgency of surgery @ 258(83.2) 119 (94.4) 139 (75.5)*
Elective 52 (16.8) 7(5.6) 45 (24.5)
Emergency
Surgical treatment *© 41(13.2) 8(6.3) 33(17.9)
Vascular 34(10.9) 6(4.7) 28(15.2)
Trauma 21(6.8) 8(6.3) 13(7.1)
Gynaecologic 20 (6.4) 20(10.9)
Oncologic 72(23.2) 29(22.8) 43(23.4)
Gastroenterology 60(19.3) 34(26.8) 26(14.1)
Orthopaedic 16 (5.1) 12(9.4) 4(2.2)
ENT & Maxillary 31(10.0) 16 (12.6) 15(8.2)
Urology 16 (5.1) 14(11.0) 2(1.1)
Plastic surgery
ASA PS Classification # 60 (24.0) 29 (42.6) 31(17.0)
ASA1 110 (44.0) 32(47.1) 78 (42.9)
ASA2 69 (27.6) 7(10.3) 62(34.1)
ASA3 11(4.4) - 11(6.0)
ASA4
Duration of surgical procedure (min)® 117 (95) 57 (28) 139 (101)**

a: results are expressed as numbers of patients per group (percentages);
b: results are expressed as means + SD.

©=some patients underwent surgical treatment for more than 1 option;
ENT= Ear-Nose-Throat

#= data was not gathered in hospital A during period |

*=p-value <0.05; **=p-value <0.001
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Adherence to preoperative fasting

Fasting from solid foods

Duration of fasting from solid foods was prolonged in 280 (90.3%) patients. The median
duration for fasting from solid foods was 15:19 hrs (IQR 13:00-18:19 hrs), which is
about 2.5 times longer than the recommended six hours (see table 2). As noted in Figure
2, one out of four patients fasted for more than 18 hours (category D; n = 81, 26.1%).

Table 2 - Time of preoperative fasting from clear liquids and solid foods

Fasting from clear liquids Fasting from solid foods
N IQR® N IQR®
25t Median 75" 2ok Median 75"

Study population® 307 2:25 05:15 11:26 310 13:00 15:19 18:19
Period | 124 2:10 05:00*  11:30 127 13:15 16:00** 18:20
Urgency of surgery

Elective 116 2:10 4:23 10:55 119 13:15 15:75 18:20

Emergency 7 3:00 11:45 16:00 7 11:45 16:00 16:45
Time of surgery*

Morning 41 1:50 3:10 10:08 42 15:19 16:00 18:32

Afternoon 29 1:53 2:40 4:45 30 6:24 16:33 19:23
Period Il 183 2:29 05:23*  11:21 183 12:50 14:51**  18:18
Urgency of surgery

Elective 138 2:07 05:25 10:40 138 12:45 14:30 16:58

Emergency 45 3:18 05:07 13:41 45 13:10 16:39 29:23
Time of surgery

Morning 97 2:09 07:12 11:29 97 12:54 14:25 16:30

Afternoon 74 2:52 05:06 10:40 74 13:05 16:19 19:00

Evening-night 11 3:55 04:56 08:31 11 11:50 13:56 18:18
Start of surgery

8.00-9.00 AM 61 1:59 3:25™ 10:26 61 12:37 13:55™"  14:33

9.00-8.00 AM 123 3:16 5:35 12:00 122 13:02 16:04 18:59

IQR=Interquartile range; $=HH:MM are hours and minutes; #= data of one hospital (B) was available; @=data of 4
patients were missing for fasting from clear liquids and of 1 patient for fasting from solid foods; *=Mann-Whitney test:
p=0.741; **=Mann-Whitney test: p=0.410; ***= Mann-Whitney test: p=0.046; ****=Mann-Whitney test: p>0.000

Period I versus period Il

No improvement was observed in adequate adherence for period || compared to
period | (period | n = 18 out of 127, 14.2%; period Il n = 12 out of 183, 6.5%).
Moreover, adequate adherence to fasting from solid foods was 7.6% lower in period
I1(95% Cl 6.9-8.3%) (see Figure 2). Median duration of fasting from solid foods was
16:00 hrs (IQR 13:15-18:20 hrs) during period | and 14:51 hrs (IQR 12:50-18:18
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hrs) during period Il. This difference was not statistically significant based on the
Mann-Whitney test (p = 0.41).

During period Il, it was found that patients who were scheduled between 8.00-
9.00AM fasted significantly shorter compared to patients who underwent surgery
after 9.00AM (table 2). No significant differences were found between morning,
afternoon or evening/night surgery.

Fasting from clear liquids

Duration of fasting from clear liquids was prolonged in 208 (67.8%) patients and was
adequate in 99 (32.2%) patients. The median duration for preoperative fasting from
clear liquids was 5:15 hrs (95% Cl 4:30-6:17 hrs; IQR 2:25-11:26 hrs), which is
about 2.5 times longer than the recommended two hours (see table 2). One out of
five patients from both periods (n = 64, 20.8%) fasted longer than 12 hours from clear
liquids (see figure 2). Detailed fasting times and adherence per surgical specialty are
illustrated in supplementary file 2.

Period I versus period Il

Adequate fasting from clear liquids did not improve from period | (n = 45, 36.3%) to
period Il (n =55, 30.1%), with difference at 6.2% (95% Cl -4.5-16.9%). Median of
fasting time from liquids was 5:00 hrs (IQR 2:10-11:30 hrs) in period | and 5:23
hrs (IQR 2:29-11:21 hrs) in period Il. This difference was not statistically different
based on the Mann-Whitney test (p = 0.74).

100%
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30%
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97 142 65

(== = = T — T =1
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10%
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Clear Liquids - Total  Clear Liquids - Period | Clear Liquids - Period Il Solid Foods- Total  Solid Foods- Period | Solid Foods- Period 1

Figure 2 - Adherence to preoperative fasting from clear liquids and solid foods per period

Duration of fasting from clear liquids: A= <3hrs; B = 3-6hrs; C = 6-12hrs ; D =>12hrs. Duration of fasting from solid
foods: A =<8hrs; B =8-12hrs; C = 12-18hrs; D=>18hrs. A indicate adequate duration of fasting; B, C and D indicate
inadequate duration of fasting.
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Guideline awareness

Data were available from 153 (83%) patients about their awareness of the fasting
guidelines. Many of them (n = 131; 86%) stated to had been informed about the
fasting guidelines by nurses, surgeons, anaesthesiologists, or all of them. Only 44
(29%) patients were aware of the six hours of fasting from solids, and 51 (33%)
patients were aware of the two hours of fasting from clear liquids. About half of the
patients thought that they had to fast from solids (n = 82; 54%) and liquids (n = 70;
40%) from midnight onward.

Duration to restore oral intake and perioperative fasting

Time to restore oral intake was observed among 184 patients during period Il (see
figure 1). Some patients were excluded because 31 (16.8%) patients provided unclear
answers regarding exact time, 20 (10.9%) patients were on a prescribed liquid diet
after surgery, of whom 17 had undergone oncological or gastroenterological surgery,
and nine (4.9%) patients had a nil-per-mouth policy during their postoperative course.

Table 3 -Duration of postoperative and perioperative fasting during period Il

Duration of postoperative fasting* Duration of perioperative fasting*
N 25t Median 75" N 25t Median 75"
Fasting from clear 144 01:38 02:56 04:13 135 07:53 11:00 16:00
fluids
Urgency of surgery
Elective 111 01:36 03:03 04:27 104 08:16 11:48 15:30
Emergency 33 02:02 02:30 03:58 31 07:00 10:00 16:30

Time of surgery

Morning 80 01:51 03:13 03:57 73 07:30 12:15 17:38

Afternoon 57 01:15 02:29 03:58 56 07:52 10:30 14:00

Evening-night 6 02:45 03:35 06:55 5 09:49 11:00 15:25
Fasting from solid 153 03:32 05:35 14:53 146 20:00 23:46 30:30
foods
Urgency of surgery

Elective 117 03:42 05:46 15:35 113 17:11 23:30 34:00

Emergency 36 03:17 04:53 12:23 33 14:36 24:00 29:15
Time of surgery

Morning 83 04:06 06:15 17:14 78 20:09 23:30 31:00

Afternoon 62 03:20 08:39 11:58 61 20:27 24:00 30:30

Evening-night 7 03:02 09:35 12:49 6 17:17 21:03 27:38

#=25" median, and 75" percentiles are presented in hours and minutes.

118



Observational study on adherence to preoperative fasting and postoperative restoration of oral intake in two Dutch hospitals

100%

mD
0% mC

mB
0%

mA
30%

Postop. Fasting from Clear Liquids Postop. Fasting from Solid Foods

Figure 3 - Duration of postoperative fasting form clear liquids and solids foods

Duration of postoperative fasting for clear liquids: A= <2hrs; B = 2-4hrs; C = 4-6hrs ; D = >6hrs. Duration of postoperative
fasting for solid foods: A = <4hrs; B = 4-6hrs; C = 6-8hrs; D=>8hrs.
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Figure 4 - Duration of perioperative fasting from clear liquids and solids foods

Duration of perioperative fasting for clear liquids: A= <6hrs; B = 6-12hrs; C = 12-18hrs ; D =>18hrs. Duration of
perioperative fasting for solid foods: A = <18hrs; B = 18-24hrs; C = 24-36hrs; D= >36hrs.
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Food intake

Time to restore food intake was adequate in 46 patients (30.7%). It took at least
eight hours to resume intake of solid foods in 51 patients (33.3%) (see Figure 3). The
median time to resume food intake was 5:35 hrs (IQR 03:32-14:53 hrs) (see Table
3). Median time to restore food intake was three times longer in patients undergoing
oncologic or gastroenterological surgery compared to other surgical specialties (see
Supplementary File 2). The median duration of perioperative fasting from solid foods
was 23:46 hrs (IQR 20:00-30:30 hrs) (see table 3). Almost half of the patients
(n =67, 43.8%) abstained from food for more than 24 hours. Perioperative fasting
was less than 18 hours in 21 patients (13.7%) (see figure 4).

Fluid intake

Time to restore fluid intake was adequate in 60 patients (41.7%) (see figure 3). One
hundred twenty-four patients (86.1%) had a drink within six hours after surgery.
Median time to restore fluid intake was 2:56 hrs (IQR 1:38-4:13 hrs) (see table 3).
For perioperative fasting from clear liquids, the median duration was 11:00 hrs (IQR
7:53-16:00 hrs). A small majority (n = 76; 53.6%) abstained from clear liquids for
less than 12 hours (see figure 4).

Discussion

Despite the 20-year existence of registered preoperative fasting guidelines, our results
demonstrate prolonged preoperative fasting times in an academic and a general
Dutch hospital. Current adherence to preoperative fasting recommendations for solid
foods appeared to be even suboptimal compared to the period 10 years ago. Duration
of preoperative fasting was 2.5 times longer than the recommended six hours for solid
foods and three times longer the recommended two hours for clear liquids. Fasting
behaviour was severely inadequate (i.e., more than 18 hours from solid foods or 12
hours from clear liquids) in each fourth or fifth patient, respectively. Notably, half of the
patients stopped eating and drinking before midnight. Median duration of the time of
preoperative fasting and the time to resume intake after surgery was almost 24 hours.

Prolonged fasting can be caused by several factors. First, the opportunity to have
breakfast is hindered by early morning scheduled surgery because that is within six
hours before surgery). However, drinking is allowed up to two hours before surgery,
yet such is still not common practice. Secondly, surgeries scheduled in the afternoon
did, unexpectedly, not lead to shortened duration of fasting as our findings illustrate.
Low awareness among preoperative patients regarding correct fasting guidelines
despite being informed beforehand is another factor since half of the patients in our
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study thought they had to stop eating and drinking before midnight (21). Although our
study did not evaluate the way instructions were provided, an increased awareness
of correct preoperative fasting is needed for both patients and health care providers.
Another factor may be operation schedules with delayed or undetermined starting
times (13, 22, 23). The most important factor from our study appears to be that
patients are still instructed to fast from midnight. The European Society of Anaesthe-
siology (ESA) guidelines explicitly suggest that patients should be encouraged to keep
drinking until two hours before surgery (6). This study clearly demonstrated that this
recommendation is not well implemented in clinical practice. This gap between the
official guidelines and clinical practice seems difficult to overcome, which has been
demonstrated before, (24, 25). The above factors affirm that patients erroneously
stop eating and drinking too soon, and this can be addressed through further research
and implementation of the guideline.

Prolonged fasting can have physical and emotional consequences (26). Physical
consequences include increased thirst and hunger and metabolic impairment (26-
28). The metabolic effect of prolonged fasting is decreased insulin sensitivity (29),
which is associated with increased risk of major postoperative complications, such
as mortality and infection (30). Furthermore, prolonged fasting may be associated
with cardiac stress and hypothermia (31). Emotional consequences include patients’
feeling loss of control as they are not allowed to have food or drinks. Patients are
aware that they have to fast, but they sometimes do not understand what fasting or
nil-per-mouth means and why it is recommended (26). Health care professionals may
consider fasting as an easy task; however, when patients have to be encouraged to
consume nutritional products until a certain time point, as the guidelines explicitly
recommend, fasting may be more complex (32). Therefore, it may be wise to shift
health care professionals’ discourse from instructing patients what not to do (i.e.
eating and drinking), to educating them about prevention strategies they can use
to avoid unnecessarily long fasting times (e.g. they should eat and drink as long as
allowed) to reduce the risk of postoperative complications. To reduce the time of
postoperative fasting, postoperative intake should be stimulated as soon as possible.
Several interventions may help, such as providing room service or improving meal
conditions (33, 34).

Our findings have clinical implications for surgeons, anaesthesiologists, nurses,
and dieticians. There is a growing body of evidence suggesting that preoperative
consumption of carbohydrate beverages is safe (35), reduces postoperative insulin
resistance (35-37), positively influences well-being (e.g. malaise thirst, hunger, and
weakness (38), nausea and vomiting (39), and shortens length of hospital stay up to
one day (36, 40, 41). Moreover, preoperative consumption of carbohydrate beverages
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has been used in several fields of surgery. Therefore, patients’ instructions should
not only emphasise when they should stop eating and drinking but also should en-
courage them to keep eating and drinking until six hours and two hours, respectively,
before surgery (6). This approach has been studied and has shown decreased fasting
duration and decreased sensation of thirst (42, 43).

To prevent another decade passing without any improvement in guideline
adherence, health care professionals, researchers, and staff members should change
the fasting paradigm into planned eating and drinking before and after surgical pro-
cedures. Nurses and other health care workers should adjust their behaviour and
encourage patients to eat and drink as long as possible, within the limits of the
applicable guidelines (6). Although evidence shows that preoperative consumption
of oral carbohydrate beverages is safe (35) and ERAS protocols include eating rec-
ommendations (44), suggestions for translating this knowledge to daily practice are
lacking (24). Knowledge translation may be difficult in this case because patients
are primarily instructed to eat sufficiently within prehabilitation programs (2-5). This
is complemented by fasting instructions during the direct preoperative period. Imple-
menting concrete instructions about what and when to eat and then to do not eat and
drink may be complex for both patients and health care professionals. After surgery,
patients have to continue eating while sleepy from narcosis, in pain, or feeling nau-
seous. Behavioural change techniques or knowledge translation models are needed
to achieve optimal fasting regimens in surgical patients (24, 45, 46). Future studies
on perioperative eating and drinking should focus on awareness and translation of
knowledge into daily practice. Furthermore, in these future studies can incorporate
lessons learned from other studies about how to de-implement old habits (47, 48).

This study has some limitations. Estimation of the duration of fasting may have
been imprecise. First, time intervals of eating and drinking were estimated by the
patients themselves, and these estimations may be imprecise. Notably, routine pre-
operative assessments of the duration of fasting before surgery are usually based on
the patients’ responses as well; therefore, we argue that our findings are still valid.
Moreover, the duration of the surgical procedure (e.g. start and end time) recorded
in the patients’ records may not be accurate. These errors may occur on both sides
of the true interval, so we believe our conclusions are still valid.

A second limitation concerns the consumption of popsicles during the patients’
stay at the Post Anaesthesia Care Unit (PACU) (49). During the direct postoperative
period in the PACU, popsicles may be provided to some patients during both study
periods. Unfortunately, these consumptions were not recorded because the patients
did not remember it, as it happened shortly after narcosis. As such, the actual time
of abstinence from fluids may be shorter than our results suggest for patients who
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consumed ice pops at the PACU. However, these popsicles contain a limited amount
of fluid that hardly contributes to postoperative metabolic recovery and therefore
have not been taken into account.

A third concern include the fact that we used data from two Dutch hospitals
from two study periods. Procedures of data collection within these periods may lack
consistency, for instance, patients were asked about the time of the last meal during
the first day after surgery (period I, sites A, and period Il, both sites) or preoperatively
at the holding (period I, site B). Hospital routines may have also changed. Moreover,
patients included in period Il were older, and the duration of the surgery they under-
went was longer compared to period I. Nevertheless, this should not influence preop-
erative fasting times. Undergoing major surgery can increase post-surgical symptoms,
which may hinder nutritional intake (e.g. lack of appetite, nausea, full stomach, food
tastes differently, difficulty chewing or swallowing). However, we were not able to
determine whether this explains the postoperative fasting times or not because we
did not observe postoperative fasting in period I.

Finally, our findings are funded on data from samples of an academic and gen-
eral hospital taken during the years 2009 and 2019. We have several arguments
for that our findings are representative and relevant. First of all, prolonged preoper-
ative fasting was a consistent finding over both the years with a decade in between.
Secondly, a search through the websites of 25 larger (i.e. at least 600 beds) Dutch
hospitals showed that hospitals commonly advise to fast from solid food and fluids
for six and two hours, respectively, before admission time, including on the website
of one of the hospitals that participated in our study. Thirdly, prolonged fasting was
found in other countries with comparable sample sizes such as Iceland (21), Turkey
(341, 50), Brazil (51, 52), South Africa (14), and Oman (53), including low awareness
of hospital staff in Germany (13) and Egypt (54). Therefore, despite representing only
two settings, we are convinced that our findings are relevant and indicate throughout
revision of current fasting guidelines and practices.

In conclusion, patients stop eating and drinking too soon before surgery in two Dutch
hospitals, despite the introduction of the per-operative nutritional guidelines 20 years
ago. Duration of fasting from solid foods and clear liquids is, respectively, 2.5 and 3
times longer than the recommended six and two hours. Recommendations to keep
eating until six hours and drinking until two hours before surgery are not applied in
daily practice. Taking the total perioperative course into account, almost half of the
patients abstain at least 24 hours from solid foods and at least 12 hours from clear
liquids. For this reason, it is urgent that all health care professionals ensure that
their patients understand that they can eat up to six hours and drink up to two hours
before surgery and restart nutrition postoperatively according to the ERAS protocol.
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Supplementary file —Perioperative fasting times, time of surgical procedures
and adherence per surgical specialty

Table 4 - Preoperative, postoperative and perioperative fasting times and time of surgical procedures

Preoperative fasting Time of surgical procedure
Clear Liquids Solid foods Clear Liquids
Surgical specialty N (%) 25thIQR  median 75th 25thIQR  median 75th 25thIQR  median 75th
IQR IQR QR
Vascular 41(13) 4:33 7:30 13:24 12:25 14:49 16:41 1:01 1:36 2:39
Trauma 34(11) 3:30 8:30 12:28 12:25 16:00 18:53 0:38 1:04 1:21
Gynaecologic 20(6) 3:20 8:58 10:32 9:42 11:44 14:32 0:45 1:02 1:48
Oncologic 20(6) 2:42 4:34 9:55 12:54 14:36 24:24 1:04 2:26 4:48
Gastroenterology 72(23) 2:23 5:03 9:59 11:47 14:56 18:13 1:00 1:30 4:03
Orthopaedic 60(19) 1:55 4:17 7:30 12:56 15:14 18:17 0:59 1:30 2:19
ENT & Maxillary 16 (5) 0:54 5:44 10:36 12:26 14:21 16:18 0:20 1:30 2:42
Urology 31(10) 1:05 1:48 10:04 13:53 15:35 16:48 0:33 1:26 3:14
Plastic surgery 16 (5) 6:48 9:25 - 13:30 14:24 - 1:00 1:30 1:30
Total 311 2:25 05:15 11:26 13:00 15:19 18:19 0:52 1:30 2:32

ENT= Ear-Nose-Throat; *= some patients underwent surgical treatment for more than 1 option IQR=Interquartile range; $=HH:MM are hours anc

Table 5 - Adequate and inadequate adherence to fasting from en resumption of oral intake per surgical specialty

Preoperative fasting

Clear Liquids Solid foods
Surgical specialty N (%) * A B C D A B C D
Vascular 41(13) 8 9 8 16 6 3 25 7
Trauma 34(11) 2 12 7 13 2 5 17 10
Gynaecologic 20 (6) 8 5 8 0 2 6 7 5
Oncologic 20(6) 8 5 4 3 2 2 8 8
Gastroenterology 72 (23) 30 16 14 11 7 9 34 22
Orthopaedic 60 (19) 23 14 12 9 4 5 34 17
ENT & Maxillary 16 (5) 8 2 3 2 2 1 9 4
Urology 31(10) 10 5 6 10 1 3 21 6
Plastic surgery 16 (5) 3 2 8 3 4 1 9 2
Total 311 100 70 70 67 30 35 164 81

ENT= Ear-Nose-Throat; *= some patients underwent surgical treatment for more than 1 option;
Preoperative fasting

- clearliquids: A= <3hrs; B = 3-6hrs; C = 6-12hrs ; D = >12hrs.

- solid foods: A = <8hrs; B = 8-12hrs; C = 12-18hrs; D= >18hrs.

Postoperative fasting

- clearliquids: A= <2hrs; B = 2-4hrs; C = 4-6hrs ; D = >6hrs.

- solid foods: A = <4hrs; B = 4-6hrs; C = 6-8hrs; D=>8hrs.

Perioperative fasting

- clearliquids: A= <6hrs; B = 6-12hrs; C = 12-18hrs ; D = >18hrs.

- solid foods: A = <18hrs; B = 18-24hrs; C = 24-36hrs; D= >36hrs.

Alindicate adequate duration of fasting; B, C and D indicate inadequate duration of fasting.
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Postoperative resumption

Total time of absence of oral intake

Solid foods Clear Liquids Solid foods
25th IQR median 75th 25th IQR median 75th 25th IQR median 75th 25th IQR median 75th
IQR IQR IQR QR
1:08 2:20 4:58 2:23 4:10 6:14 9:08 11:07 19:55 18:11 21:00 23:51
1:32 2:29 3:14 2:50 4:25 5:41 7:39 12:15 17:00 18:30 21:30 26:25
2:18 2:55 3:35 3:16 4:43 12:29 7:57 12:00 14:30 16:14 20:12 24:23
1:53 3:27 4:21 4:15 12:40 22:53 8:20 10:00 20:15 19:32 39:00 44:30
1:27 3:38 6:19 4:52 14:02 19:01 9:02 13:15 17:22 22:45 30:15 37:45
1:08 2:32 3:47 3:11 4:34 8:37 6:38 10:30 15:45 20:15 24:00 26:15
2:20 4:08 6:10 4:47 5:48 14:44 8:12 13:30 18:49 22:07 23:22 33:04
1:48 3:30 4:36 3:56 4:50 7:20 5:30 10:00 17:46 21:00 24:30 29:30
3:02 3:50 - 3:17 4:57 11:00 15:23 19:45 21:30
01:38 02:56 04:13 03:32 05:35 14:53 07:53 11:00 16:00 20:00 23:46 30:30
‘minutes.
Postoperative resumption Total time of abcense of oral intake
n n Clear Liquids Solid foods Clear Liquids Solid foods
food liquids A B C D A B C D A B C D A B C D
25 21 11 4 3 3 10 6 3 6 1 10 4 6 5 12 5 3
21 21 10 9 1 1 8 8 3 2 1 9 7 4 5 8 7 1
9 9 1 8 3 3 1 2 1 4 4 3 5 2 -
18 15 5 6 2 2 3 2 11 1 8 2 4 2 5 1 9
& 32 13 6 4 9 5 5 3 20 2 12 11 6 2 9 12 10
26 25 14 6 3 2 13 4 3 6 5 11 4 4 3 16 4 3
4 4 1 1 1 1 2 1 1 - 2 1 2 2 -
15 15 5 5 3 2 5 5 2 3 4 4 4 3 1 6 5 3
2 2 - 2 1 - 1 - - 1 1 2 - -
153 144 60 47 17 20 47 36 19 51 15 61 37 29 21 65 38 29
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Abstract

This study evaluated the applicability and efficacy of patient education regarding
fasting recommendations to shorten fasting times in patients undergoing esoph-
agogastroduodenoscopy (EGD). A prospective nonrandomized controlled pilot study
was performed. The intervention group (IG) was educated by nurses to eat until 6
hours and drink until 2 hours before EGD. The control group (CG) received usual
care. Qutcomes were applicability as perceived by patients, adherence to fasting
recommendations, gastric visibility, and patients’ comfort. A total of 109 patients
were included of whom 42 were |G patients (37%). Patients’ perspectives on fasting,
their experienced discomfort, professional support, and circadian rhythm influenced
application of fasting recommendations. Adherence to length of fasting from foods
improved with 3:14 hours (p <.001) and from liquids with 5:22 hours (p <.001) in
the IG compared with the CG. Gastric visibility during EGD was better in the I1G than
in the CG. The IG patients experienced significant less thirst, hunger, headache, and
anxiety. To successfully reduce fasting times, fasting education should include posi-
tive, individual instructions, which help patients apply the fasting recommendations
within their biorhythm. Positive, concrete instructions by nurses shortened fasting
times before EGD, which improved gastric visibility and reduced patient discomfort

Keywords: Education, Fasting, Esophagogastroduodenoscopy, Adults, Guidelines.
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Introduction

Prolonged fasting times appear to be common practice and lead to discomfort in
patients. Preprocedural fasting is required for esophago-gastro-duodenoscopy (EGD)
and surgery to reduce the risk of aspiration (1-3). The ASA guidelines state that
patients should fast at least 2 hours after ingestions of clear liquids and 6 hours
after ingestion of light meals before sedation is administered. Recommendations are
sometimes poorly implemented, which result in prolonged fasting (4-6). Numerous
studies report median preoperative fasting times from solid foods ranging from 12
to 16 hours, and from clear liquids from 5 to 15 hours (7-17).

Prolonged fasting decreases insulin sensitivity (18) and increases discomfort
including thirst, hunger, and headache (10, 19). Fasting before EGD reduces the risk
of aspiration during insertion of the scope or administration of anesthetics (1, 3, 6).
An empty stomach as a result of fasting facilitates a clear view on the upper gastro-
intestinal mucosa. In an EGD the upper gastrointestinal (GlI) mucosa should be free
from debris and gastric residue to optimize the diagnostic yield and the treatment of
benign and malignant conditions. Successful patient preparation for EGD requires
the patient’s thorough understanding of pre-procedural fasting instructions. Previ-
ous studies demonstrated how patient-centered instructions contribute to shortened
fasting times before surgery (20-23). Patient compliance was improved by saying
“drink up to” instead of “allowed to drink” (22). Available brochures and educational
materials should be carefully reviewed with the patient and/or family to ensure ade-
quate preparation (24-26). In this study, we studied the applicability and efficacy of
patient education on fasting recommendations among patients undergoing EGD to
shorten fasting times.

Methods

Study design

A prospective, nonrandomized, controlled pilot study was performed at the outpa-
tient clinic of a general hospital in The Netherlands. Data were collected between
November 2019 and July 2020. The study examined adherence to fasting recom-
mendations. We educated an intervention group (IG) with concrete, evidence-based
fasting instructions and used Strengthening the Reporting of Observational studies
in Epidemiology statement for transparent reporting (27).
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Study population

The patients undergoing an EGD procedure were informed about the study by tele-
phone. Further information was provided via a letter or email if interested. The pa-
tients were considered eligible when they were at least 18 years old, on a regular
diet, and understood the Dutch language. The patients were excluded when they had
undergone bariatric surgery, had diabetes mellitus, had a proven gastroparesis, or
had no swallow reflex. The patients provided written and verbal informed consent at
the hospital site in a quiet and private room. This study was approved by the Medical
Ethical Committee of Wageningen University, Wageningen, The Netherlands, (CMO
number 20/09). This study was conducted in accordance with the Declaration of
Helsinki (28).

Sample size calculation

We calculated the required number of patients for the IG based on findings in the
control group (CG). The aim was to achieve a decrease in mean fasting time of at
least 3 hours. Previous educational approaches decreased fasting time with 1.5-8.2
hours (21, 22) for liquids and 7.9 hours for solids (21). Using a = .05 and 3 = .9 in the
equation for continuous variables (29), 35 patients should be included. To account
for possible dropouts, we aimed to include at least 40 patients in the IG.

Fasting instructions

Intervention group

Within the routines to prepare for EGD, we introduced concrete, evidence-based
fasting instructions. Education included the why, how, and what of the recommen-
dations. Specifically, ‘to fast from solids and liquids for 6 and 2 hours’ and ‘to eat
and drink as long as possible’. The focus of the instructions was changed to a pos-
itive, stimulating approach (20-22). Nurses informed patients about the rationale
of preprocedural fasting, the consequences of prolonged fasting, and the benefits
of eating and drinking as long as possible. The patients received a timetable that
contained the date and time of the EGD and the times that patients could consume
their last meal and drink. Consumption suggestions were given including meals and
drinks that fitted within the Dutch eating habits like two slices of bread with a topping
of cheese, a slice of chicken filet, or jam; or low-fat yoghurt with muesli. The drinks
included 200ml of apple juice, lemonade, or tea. Patients received all information in
a leaflet and an infographic.
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Control group (CG)

Routine care for patients undergoing EGD included information about the planned
EGD via telephone and an information leaflet. This leaflet included instructions to fast
for 6 hours from solid foods and 2 hours from clear liquids together with information
about the procedure. The patients who were scheduled for an EGD in the morning
were instructed to fast from midnight. The patients were allowed to have a light
breakfast (i.e., sandwich or cracker) and a cup of tea before 9 a.m. if the EGD was
scheduled in the afternoon. No instructions on type of meals and drinks were given.

Data collection
Data were collected on patient characteristics, that is, gender, age, American Society
of Anesthesiologists Physical Status Classification (ASA PS Classification) (30), history
of gastric problems, indication for EGD, and length of the procedure.

Outcomes of interest were applicability of the instructions as perceived by IG
patients (31), and efficacy of the education on adherence to fasting recommenda-
tions, gastric visibility, and patients’ comfort.

Applicability
Applicability was measured with patients’ satisfaction with preprocedural care and
patients’ perceptions towards the applicability of the instructions.

Satisfaction

The Consumer Quality Index (CQ-Index) (32) was adapted for our setting to determine
the satisfaction of patients from both groups (see Supplemental Digital Content Ap-
pendix, available at: http://links.lww.com/GNJ/A78). The patients were requested
to complete the questionnaire within 6 hours after the EGD, either in the outpatient
clinic or at home. Patients who did not return the questionnaire were reminded by
telephone.

Patients’ perceptions

Perceptions of IG patients towards the applicability of the instructions were investi-
gated in a structured face-to-face interview 15 minutes before the EGD (see Supple-
mental Digital Content Appendix, available at: http://links.lww.com/GNJ/A79). Using
open ended questions, we investigated how patients perceived the instructions, and
how they experienced it to apply them. Barriers and facilitators for adherence to the
fasting recommendations were identified.
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Efficacy

Adherence to fasting instructions

Adherence to the fasting instructions was determined by (1) the duration of fasting, (2)
adequate fasting behavior, and (3) the type of last meal and drink. Duration of fasting
was the time interval between the last meal or drink and start of the EGD. The times
of these consumptions were based on the patients’ recall within 15 minutes before
the EGD. In this study, adequate fasting behavior was defined as a maximum fasting
time of 8 hours for solid foods and 4 hours for clear liquids. This longer period was
chosen to be able to correct for possible measurement errors, and to take clinical
activities into account. In both groups, type of last meal and drink were chosen by
the patients themselves. Last meals included sandwiches, yoghurt, fruit, and warm
meals; last drinks included lemonade, apple juice, water, tea, and coffee.

Gastric visibility

Gastric visibility was assessed by endoscopic flush volume, gastric residual volume,
the Mucosal Visibility Score (MVS), and judge ability of the mucosa. Flush volume was
recorded to estimate the gastric residual volume (total suctioned volume subtracted
by flush volume).

MVS measures mucosal visibility in the lower esophagus, upper body greater
curve, antrum, and fundus (33, 34). After the procedure, the endoscopist rated the
visibility of each area on a 4-level scale based on pictures of each area made during
introduction of the scope before flushing: 1) No adherent mucus and clear view of
the mucosa; 2) A thin coating of mucus that did not obscure view of the mucosa;
3) Some mucus/bubbles partially obscuring view of the mucosa (a small mucosal
lesion might be missed without flushing); 4) Heavy mucus/bubbles obscuring view
of the mucosa (a small mucosal lesion could easily be missed without flushing). The
MVS resulted in a total score (TMVS) between 4 and 16. The MVS has been used
in other studies (33-37), and reliability of the TMVS was previously determined with
Spearman’s p (p =0.79-0.83) (33) and the weighted k (0.901) (36).

Judge ability was defined as the extent to which the endoscopist was able to
assess the mucosa. Judge ability of each area was rated by the endoscopist on a
Numeric Rating Scale (NRS) from zero (indicating worst judge ability) to ten (indicating
perfect judge ability).

Patients’ comfort

The presence of symptoms of prolonged fasting, including nausea, vomiting, thirst,
hunger, anxiety, weakness, and headache, was assessed (37-42). The patients
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scored these symptoms on a 4-point Likert scale 15 minutes before the procedure.
They could also add other complaints or experiences.

Data analysis

Descriptive analysis were used for patients’ characteristics and outcomes. Numbers
and percentages are presented for nominal and ordinal variables. Means and stand-
ard deviations or medians with interquartile ranges are presented for continuous
variables depending on normality. Differences in outcomes between study groups
were evaluated using the Pearson’s X2 test, the Mann- Whitney U test, and the inde-
pendent t test for nominal, ordinal, and continuous variables, respectively.

The patients’ perceptions towards the instructions were analyzed using the
conventional content analysis approach including open coding, categorizing, and
synthesizing by defining themes (43). Open answers were first coded and afterwards
discussed by two researchers. Then, codes were clustered during discussions to
define categories. Themes were consequently defined based on the synthesis of the
codes and categories. In each step, consensus was obtained during the discussions.

Study results were analyzed on an intention-to-treat basis. Missing values were
not inputed because of the explorative character of the study. A p-value less than
0.05 was considered significant based on two-sided tests. Statistical analyses were
carried out with IBM SPSS, version 25.0 (IBM Corp, Armonk, NY).

Results

Study sample

Of 130 invited patients, 18 patients (14%) were excluded: no informed consent (n=7,
5.4%), a history of gastric surgery (n=5, 3.8%), a colonoscopy (with oral bowel prepa-
ration) during the same procedure (n=4, 3.1%), or not understanding the Dutch lan-
guage (n=2, 1.5%). Data of 3 patients (2.3%) were incomplete. Finally, 109 patients
(84%) participated in the study, of whom 42 patients (37%) in the IG (Figure 1). The
groups were comparable in terms of age and gender distribution (Table 1). Most of
the EGD procedures were performed during morning sessions (n=91, 84%).
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Table 1 - Patients’ characteristics

Control group (CG) Intervention group (IG)
(n=67) (n=42)

Female 42 (63) 19 (45)
Age (years) 59.6 + 15.3 58.7+18.6
ASA PS Classification *

| 13(20) 6(15)
Il 48(73) 32(78)
11l 5(7) 3(7)
Session

Morning 59 (87) 33(79)
Afternoon 9(13) 9(21)
Indication for endoscopy

Dysphagia 23 (34) 14(33)
Nausea 12 (18) 3(7)
Reflux or pyrosis 13(19) 9(21)
Dyspepsia 29 (43) 11 (26)
Follow-up endoscopy 9(13) 3(7)
Other 13(19) 12 (29)
Duration of endoscopy (minutes) 5.8+2.3 5.8+2.3
Type of last meal

Sandwich 21(31) 17 (41)
Yoghurt 5(8) 12 (29)
Warm meal 28 (42) 5(12)
Fruit 2(3) 3(7)
Other 11 (16) 5(12)
Type of last drink

Water 35(52) 23(55)
Tea 11 (16) 11(26)
Apple juice 1(2) 0(0)
Lemonade 3(5) 2(5)
Coffee 10 (15) 2(5)
Other 7(10) 4(10)

Continuous data are presented as mean + SD. Categorical data are presented as n (%).
Abbreviation: ASA= American Society of Anaesthesiologists Physical Status Classification (ASA PS Classification);
! data was missing for two patients.
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| sample | | Recruitment | [ mousion | [ Tl
‘ 52 patients recruited W——{ 42 patients included }—»‘ 42 patients analysed
Intervention
group 10 Patients excluded
-no informed consent n=5 109 patients
-combined with coloscopy n=3 included
-did not understand Dutch n=2

‘ 78 patients recruited 72 patients included 67 patients analysed
Control
group

6 patients excluded 5 patient excluded
-with history of gastric surgery n=5 -withdraw informed
-combined with coloscopy n=1 consent n=2

- incomplete data n=3

Figure 1 - Selection of patients

Applicability

Patients’ satisfaction
Questionnaires on patients’ satisfaction were returned by 45 patients (67%) from
the CG and 26 patients (62%) from the IG. The majority of patients were very satis-
fied with mean scores of at least 8.2. IG patients were less satisfied with the care
to prepare for the EGD than CG patients. On a scale from 0-10, they rated this 0.56
points lower (p=.017).

Patients’ perceptions towards the applicability

Perceptions towards the applicability were evaluated among IG patients. The applica-
bility of fasting education was influenced by five themes derived from the conventional
content analysis: motivation, perceptions, discomfort, circadian rhythm of eating and
sleeping, and professional support (Table 2).

Table 2 - Impact of different fasting instructions on patients’ satisfaction, fasting times, gastric visibility,
and patients’ comfort

Patients’ satisfaction CG (n=67) 1G (n=42) mean difference (95%Cl) p-value
care to prepare for endoscopy 8.7+1.0 82+1.2 0.56(0.103-1.030) 0.017
outpatient clinic 8.7+0.9 8.8+0.9 0.05(-0.481-0.378) 0.811
Overall 8.6+0.9 8.8+0.9 0.06 (-0.468-0.356) 0.786
Fasting times (hh:mm) 12:56+3:09 9:31+3:01 3:14 (2:05-4:24) <0.000
from solid foods 13:18+2:08 9:48+2:39 3:20(2:19-4:20) <0.000
morning session 10:34+6:30 7:43+3:39 2:51(-2:32-8:14) 0.274

afternoon session
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Table 2 (Continued)

Patients’ satisfaction CG (n=67) 1G (n=42) mean difference (95%Cl) p-value
from clear liquids 10:26 £3:26  5:03 +3:46 5:22 (3:57-6:46) <0.000
morning session 10:35+3:03  4:57+3:42 5:38 (4:06-7:09) <0.000
afternoon session 9:29 £5:29 5:25+4:12 244 (-0:50-8:57) 0.096
Mucosal Visibility Score (MVS)*

Lower esophagus 22+1.0 1.9+0.9 0.304 (-0.085 - 0.694) 0.125
Corpus 26+1.1 2.0+0.8 0.573(0.222 - 0.925) 0.002
Antrum 20+1.0 1.5+0.7 0.563(0.198 - 0.927) 0.003
Fundus 1.9+1.0 1.4+£0.7 0.527(0.171 - 0.883) 0.004
Total MVS 8.7+3.4 6.8+24 1.92(0.831 - 3.013) 0.001
Judge-ability

Lower esophagus 7.0+2.3 84+1.3 -1.3(-2.2--0.6) <0.000
Corpus 6.4+2.6 8.2+1.2 -1.7(-2.5--0.9) <0.000
Antrum 75+2.1 8.8+1.4 -1.5(-2.2--0.8) <0.000
Fundus 74124 9.1+0.9 -1.2(-1.9--0.5) 0.001
Presence of gastric residue 63 (96) 35(85) 10.1(-1.9-22.1) 0.070
Gastric residual volume (ml) 58 +50 31+26 27.0(9.1-45.0) 0.003
Need to flush 42 (64) 15(37) 27.0(8.4 - 45.6) 0.006
Flushing volume (ml) 72+44 48 +23 24.7(0.9-48.5) 0.042
Symptoms of discomfort

nausea 18 (27) 10 (24) n/a 0.320
vomiting 3(5) 0(0) n/a 0.033
thirst 43 (64) 25(59) n/a 0.001
hunger 35(52) 19 (45) n/a 0.004
headache 19 (28) 6(14) n/a 0.004
weakness 16 (24) 7(17) n/a 0.077
anxiety 28(42) 13(31) n/a 0.008

Continuous data are presented as mean + SD. Categorical data are presented as n (%). Bold values are significant.
*MVS scores ranges from 1-4: 1) No adherent mucus and clear view of the mucosa; 2) A thin coating of mucus that did
notobscure view of the mucosa; 3) Some mucus/bubbles partially obscuring view of the mucosa (a small mucosal lesion
might be missed without flushing); 4) Heavy mucus/bubbles obscuring view of the mucosa (a small mucosal lesion could
easily be missed without flushing). Total MVS (TMVS) are sum scores ranging from 4 to 16

The theme motivation included patients’ motivation to be loyal to appointments and
the value to contribute to science. The patients appeared to be willing to follow rules
and to be loyal to instructions. They were willing to fulfill requirements that healthcare
professionals suggested them to do. Some patients were also motivated to apply
the instructions because that would contribute to science. For them, this was also a
reason to participate in the study. Patients may have felt the importance of applying
the instructions.

The theme perceptions included patients’ perceptions toward “fasting” and the
recommendation “to keep eating and drinking” until 6 and 2 hours. Some patients
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perceived fasting as part of the instructions they were already familiar with. Fasting
for was not a problem for some patients, as they could eat and drink right after the
EGD. Others also believed that a longer fasting period would enhance the chance
that the EGD would have good visual results, and they would not vomit afterward.
Some patients mentioned that the recommendations were easy to follow. This helped
provide reassurance to patients who were anxious related to fasting.

Within the theme discomfort, the patients indicated that symptoms of discomfort
helped them adhere to the recommendations, for instance due to thirst. Physical com-
plaints could either hamper or enable patients to keep eating and drinking until bedtime,
such as experiencing abdominal discomfort, or always having appetite or being thirsty.

A major theme occurring from the analysis was the circadian rhythm of eating
and sleeping. The patients had to fit the recommendations into their individual eating
behavior during the day. This could include eating before bedtime, eating during the
night, or having a late breakfast. Most patients were willing to put effort in applying
the recommendations, for instance, to wake up early to eat or drink, to postpone
sleeping time for a late evening snack or meal, or to prepare the meal to be eaten
during the night. Some patients mentioned that they ate during the night as a result
of awakening due to sleep disturbances. Other patients mentioned that the time of
eating or drinking, or the time of fasting optimally fitted in their eat or sleep rhythm,
which meant that both actions did not burden them. Few patients planned to eat or
drink but forgot it eventually due to other activities.

Professional support was another major theme. The conversation with a nurse
about the recommendations increased the urgency to apply them. For some patients,
it was helpful that instructions included examples and that it was provided both on
paper and by telephone. Patients became aware of the possibility to eat and drink
longer. Also, support from relatives and family helped some patients comply to the
instructions Efficacy.

Efficacy adherence to fasting instructions

Duration of fasting from solid foods was 12:56 hours + 3:09 hours for CG patients
and 9:31 hours + 3:01 hours for IG patients (p <.001, Table 3). Length of fasting was
three times more adequate (i.e., less than 8 hours) in the IG than in the CG (n = 12
[29%] vs. n =5 [8%], p = .003). Moreover, less patients fasted more than 12 hours
in the IG compared with the CG (n =7 [17%] vs. n = 47 [63%], p <.001) (Figure 2).

143



Chapter 6

29140 dnd e paledaid pey pueqsny, (y600TT)

JInyd|ay a1am a91Ape B} {aWIIPA] 910494 SUIYIOWOS 189 dW SPLL PUB dJEME 310W dU dPEW SUONRINIISUIBY], (STTOTT)

oW pad|ay s|eaw jo sajdwexa Yyum uolew.oul jead ayl, (8600TT)

,8UIUBAS B} BulINp USIES BABY 10U PINOM | ‘9SIMIBY10 {SSaUDIEME 810W dU BAIS pIp BuliSey Jo 8]euoilel ay}Inoge uonewoul, (0T0TT)
Jlnoge asinu e yum uasods pey |, (€0TOTT)

Me SeM 1Byl 81npadold ay} 01 anp Inoy yoeas ayeme sem | (poogouidals|, (E0TOTT)

BUly18WOS 189 013N0 JUBM | MOU 0S ‘WyBIu 8y} dulnp Ajzuanbaiydn ayem|, (20T0TT)

BUIyIaWOS yuLp 03 PapIIap | uayy pue ‘Ajsnosuejuods pauayeme |, (GTTOTT)

JNJOO'TT 38 838 | 0S ‘pair sem | Ing ‘WBiupiw Je 1es 0} papusiul |, (€800TT)

ysnoyy ‘wajqoJd ejou SI Butuand ayy ui 91| unes eyl op 03 Uemou Op | Ing ‘wiele ueas aaey pinod |, (€600TT)
.0p Allensn | ueyy Jole| g e 1e3 0} [eULIOU UBY}IBIR|1IG B Paq 03 3udm |, (00TOTT)

AuLIp 01918 00} seM 1l dn 840M | UBYM 0S ‘Y00, e dadls e s sem |, (y1T0TT)

BUIUaAd 8y} Bulnp 48210 B 183 0} SW PAJUIAUOD dIIAPE BY3INg ‘Bulusna ay) Julnp 1ea Janau |, (6001 T)
lewndo sy Adoosopua ay3 0s ‘Sujuiow ay} ul 1e| 1sepealq aney 03asn |, (Z0T0TT)

(Buluana sy suunp 1ea Jansu |, (9600TT)

PasIApe noA se jsanw yum unysoA semy mou ‘daals 01 03 | 810400 a3esnes 10 1seol 81| Sulyrowos 1ea Ajjensn |, (G800TT)
Jueses|djou sI 3uluans ayy guunp gunjes usy] "easneu guijasy ‘guiyalag ‘Suiding woiyio| e 1oyns |, (T0T0TT)

,8UIYIBWOS YuLIP 0} PaMO||e Sem I Mou Ing ‘A1SIIy3 Jo Bul|9a) By} 8SNeISq INIIYIP 8q PINOM YULIP 0} pamojje Jou 3ulag, (ETTOTT)
,0WOS 189 0} SeM 9IApe ay} pue ‘Kiguny sem |, (6800TT)

.S9|nJ omy mojjoyisnf ‘Asea K1an semyselayl, (9600TT)

Suiylswos sney

1S pIn0d | Jey} Bulinsseas sem ) ‘uaiSolS 03 anp 1Si1Y3 WOy JaYNs skemie | asneaag "SulyIawos 1ea 0} pamo|je aq 033sal aned 3, (OTTOTT)
.sainpadold asay) 01 sBuojaq guiised 'SNOIAQO S111 ‘910490 11 O 01 pey | 4eajd s1f, (06001 T)

Asea sem1l 0s usamiaq ul semysiu ayy mou ‘wajqoid 3iq e ou si Bunsey paguojoid ‘aw 104, (98001 T)

Jeap esi|eap e ‘awod, (G6001T)

,S8In1 81 03340ns 01 81| |, (88001 T)

JH0plou pinom | Apnis ayinoym ‘Apnis 8yi40 8sneasq u pip 1, (L0TOTT)

[(Apn1s ayy wouy 8sinu “a°1) noA poddns 01 81| pinom |, (G800TT)

uoddns [e1o0s

suononIIsul Jes|)

UOIONIISU pUB BIIAPY

1oddns |euoissajold

saoueqinisip des|s

Kdaajs/pain 3ujea

$9UNN0J daa)s Ul 1y 031043
2yeme Jou sepm

SOUINOJ BUNES Ul 1Y 0} 1I0y3

saulnol gune3

sjuie|dwoa |eaisAyd

10JWO09SIP JO SWoldwAS

SUONEPUBWILIOIBI

3y} spiemo) suondaolad

Sunsey spiemoy uondaaiad

suawiulodde 01 [efoq

99U819S 0} BINQLIIU0Y

1oddns |euoissajoid

Suidesls pue Bunes

10 WyAYs ueipeaI)

110jw09sIq

suondaalad

uoneAnop

suoneyo

sapo)

awayy

su0aNIISuI 83 Jo Ajigearjdde ayy spiemol suondaalad siusned Jo SUOIIRIIO pue SapoId ‘saway] - € ajqel

144



Patient education regarding fasting recommendations to shorten fasting times in patients undergoing EGD

<6 hours M6-8 hours M8-12hours M>12 hours

CONTROL GROUP INTERVENTION GROUP

Figure 2 - Adherence to fasting recommendations for solid foods

Number of patients per study group that fasted for maximum 6 hours, 6-8 hours, 8-12 hours, or more than 12 hours
from solid foods.

Last consumptions that IG patients ate were less frequently warm meals (n = 5 [12%]
vs. n =28 [42%], p = .001) and more frequently the meal suggestions (i.e., sandwich-
es or yoghurt) compared with CG patients (n = 29 [70%] vs. n = 26 [38%]), p = .001).
Fasting From Clear Liquids

Duration of fasting from clear liquids was 10:26 hours + 3:26 hours for CG patients
and 5:03 hours + 3:46 hours for IG patients (p <.001, Table 3). Length of fasting
from clear liquids was 10 times more adequate (i.e., <.001) (Figure 3). There were
no differences in type of last drink between the groups (Table 1).
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DURATION OF FASTING FROM CLEAR
LIQUIDS

<2hours m2-4hours m4-6hours m>6hours

5

CONTROL GROEP INTERVENTION GROUP

Figure 3 - Adherence to fasting recommendations for clear liquids

Number of patients per study group that fasted for maximum 2 hours, 2-4 hours, 4-6 hours, or more than 6 hours from
clear liquids foods.

Gastric visibility

Gastric residual volume was 27.0 ml higher in CG patients than in IG patients
(p =.003). Flushing during EGD occurred more often and with 24.7 ml more in CG
patients than in IG patients (p = .006; p = .042; Table 3). The TMVS was 1.92 points
lower in the IG than in the CG (p =.001) (Table 3). Judge ability of each area was
higher in the 1G than in the CG (p = .001).

Patients’ Comfort

The IG patients reported significantly less (symptoms of) discomfort (Table 3), except
for nausea and weakness, which were reported equally in both groups. In general,
the patients most frequently reported thirst (CG: n = 43 [64%]; 1G: n = 25 [59%],
p =.001) and hunger (CG: n = 35 [52%]; IG: n = 19 [45%], p = .004). Vomiting before
EGD happened only in three CG patients (5%, p = .033). Sixteen CG patients (24%)
and seven |G patients (17%) felt weak before the EGD (p =.077) (Table 3).

Discussion

Education including the why, how, and what of fasting recommendations led to short-
er fasting times in patients undergoing EGD. Applicability of the instructions was
influenced by patients’ motivation, their perceptions toward fasting, and the instruc-
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tions, patients’ discomfort, circadian rhythm of eating and sleeping, and professional
support. Adequate fasting routines were applied more often for clear liquids than
for solid foods. Shortened fasting times reduced discomfort and maintained gastric
visibility with lower gastric residual volume and better mucosal visibility in well-in-
formed patients.

Fasting guidelines state that patients should be encouraged to keep eating
and drinking as long as permissible (3). The current study demonstrated how this
endorsement can be carried out in daily practice by outpatients undergoing EGD.
Patients’ motivation and perceptions toward both recommendations (i.e., fasting and
eating and drinking as long as possible) contributed to the extent to which they were
willing to apply these recommendations. Some patients in our study argued that
(prolonged) fasting did not burden them, because they were used to having a late
breakfast. Others endorsed the importance of fasting, or they did not see why short-
ened fasting times would benefit them. Patients argued that the ingestion of the last
pre-EGD meal and drink should preferably fit within their individual circadian rhythm.
Professional support is important to provide clear instructions on the latest time to eat
and drink and examples of possible consumptions. The current study demonstrated
that educating patients can prevent prolonged fasting.

Patient education belongs to fundamental nursing care enabling patients to
manage their health and to make treatment decisions themselves (24, 45, 46).
However, it appears to be in the top three nursing activities that remains undone
(24-26). In our study, nurses educated patients on optimal eating and drinking be-
havior when fasting was required. Limited evidence is available to conduct optimal
education strategies regarding eating and drinking behavior (7, 20-23). In our study,
Dutch-speaking patients were educated by telephone and written information. This
way of education does not reach patients who are illiterate or nonnative speakers. Fur-
thermore, information videos arise as new instruments to educate patients (47-49).
Therefore, future studies on education strategies should address fasting combined
with multimedia approaches in all languages. Furthermore, education empowers
patients to participate in the care of their individual health (45). Our findings confirm
that active involvement of patients prevents prolonged fasting. Moreover, it indicates
that patient involvement can improve adherence to guidelines. In the future, partner-
ship of patients in preprocedural care can be achieved by addressing their individual
level of knowledge and skills to apply fasting behavior (50).

To eat and drink exactly until 6 or 2 hours before the procedure may affect the
sleep rhythm, especially for morning EGD sessions. Patients in this study demon-
strated that drinking 2 hours before fits sufficiently in their rhythm, and a late-night
snack before or during bedtime is feasible as well. It was already known that a fasting
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period of 6 and 2 hours before procedures is safe. This study adds the latest time
that patients will likely eat and drink before procedures when they are well informed.
Sleep rhythm must be taken into account when determining the final eating and
drinking time for procedures that require fasting.

Our study provides knowledge on how patient-related barriers can be addressed
and how patients could be instructed to acquire optimal fasting behavior. Other factors
complementary to patient-related factors should be addressed as well (51), including
organizational and healthcare staff-related factors (52). Organizational barriers that
affect prolonged fasting are inflexible procedure programs, planning of procedures,
and organizational culture like sticking to old habits. Healthcare staff-related barriers
are a lack of guideline knowhow (4, 17), and lack of awareness about the impact of
prolonged fasting on patients’ comfort (52, 53). Especially, nurses have an important
role in the communication of fasting instructions to patients, because they are closest
to the patient (53). Moreover, keeping patients informed, comfortable, well nourished
and hydrated belong to the fundamentals of nursing care (46, 54, 55).

Strengths and limitations

This study lacks randomization of patients. Randomization would have supported
the effectiveness interpretation of the instructions. However, our study demonstrat-
ed efficacy meaning whether education can change fasting behavior. This feasibility
approach mainly addresses how something can work, not whether it is effective.
Effectiveness should be addressed in future randomized studies to determine how
fasting education affects other relevant outcomes. Secondly, our patients consumed
different products that might have influenced gastric visibility. Moreover, we did not
correct for prokinetic medication use among the patients. The stomach empties
faster from liquids compared to solids (56). Moreover, fatty and fried foods have a
longer gastric emptying time compared to light meals (3). Therefore, it might have
been better to standardize the consumption of food products and use of prokinetics.
However, our purpose was to investigate how personal fasting instructions can be
applied in real life while maintaining endoscopic quality.

Our study strengthened the growing awareness that reducing fasting times re-
quires modern, multifaceted approaches (9, 23, 52). We explored how fasting rec-
ommendations can be carried out by patients in daily practice after being educated
by nurses with verbal and written instructions. In our study, we intended to mediate
as natural as possible enabling patients to adhere to guidelines in a suitable manner
while continuing their preferences. This realistic approach strengthens the value of
our study. Another strength of our study is that we evaluated the impact of shortened
fasting times on gastric visibility. This outcome is relevant for endoscopic purposes.
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Finally, we established an adequate sample size providing sufficient power for our
purposes.

Conclusion

Positive, concrete instructions on fasting and to eat and drink as long as permissible
are applicable for patients undergoing EGD. Instructed patients had shorter fasting
times while gastric visibility was maintained, and their physical comfort was better.
Instructed patients ate and drank as long as possible by fitting it in their daily rhythm
of eating and sleeping. The encouragement to keep drinking was easier to apply for
most patients than to keep eating. Participation of patients is a precondition to pre-
vent prolonged fasting and to achieve healthy fasting behavior.

Practical implications

Patients should be involved in reducing length of fasting. Positive, concrete instruc-
tions on how patients must apply fasting before EGD will lead to more optimal fasting
behavior, maintain gastric visibility and lead to improved patient comfort. Future
research should validate the identified factors that influence adherence to fasting
recommendations and address organizational and healthcare staff barriers to reduce
prolonged fasting. Research should provide further information on the type of nu-
tritional products that can be consumed by patients before preprocedural fasting.

Acknowledgments

The authors thank Marianne Zwart, RN, Elja Limbach, RN, Lotte Peters Sengers, RN,
and Karin Smit, RN, for their help with data collection.

Supplementary materials

Supplementary materials are available online.
https://journals.lww.com/gastroenterologynursing/Fulltext/2022/09000/Patient_
Education_Regarding_Fasting.7.aspx

149


https://journals.lww.com/gastroenterologynursing/Fulltext/2022/09000/Patient_

Chapter 6

References

10.

11.

12.

13.

14.

15.

150

Brady M, Kinn S, Stuart P. Preoperative fasting for adults to prevent perioperative complications. Cochrane
Database Syst Rev. 2003(4):CD004423.

Smith I, Kranke P, Murat |, Smith A, O’Sullivan G, Soreide E, et al. Perioperative fasting in adults and chil-
dren: guidelines from the European Society of Anaesthesiology. EurJ Anaesthesiol. 2011;28(8):556-69.

American Society of Anesthesiologists C. Practice guidelines for preoperative fasting and the use of
pharmacologic agents to reduce the risk of pulmonary aspiration: application to healthy patients under-
going elective procedures: an updated report by the American Society of Anesthesiologists Committee
on Standards and Practice Parameters. Anesthesiology. 2011;114(3):495-511.

Breuer JP, Bosse G, Seifert S, Prochnow L, Martin J, Schleppers A, et al. Pre-operative fasting: a nationwide
survey of German anaesthesia departments. Acta Anaesthesiol Scand. 2010;54(3):313-20.

Salman OH, Asida SM, Ali HS. Current knowledge, practice and attitude of preoperative fasting: A limited
survey among Upper Egypt anesthetists. EgyptJ Anaesth. 2013;29(2):125-30.

Callaghan JL, Neale JR, Boger PC, Sampson AP, Patel P. Variation in preparation for gastroscopy: lessons
towards safer and better outcomes. Frontline Gastroenterol. 2016;7(3):187-90.

Khoyratty S, Modi BN, Ravichandran D. Preoperative starvation in elective general surgery. J Perioper
Pract. 2010;20(3):100-2.

El-Sharkawy AM, Daliya P, Lewis-Lloyd C, Adiamah A, Malcolm FL, Boyd-Carson H, et al. Fasting and
surgery timing (FaST) audit. Clin Nutr. 2021;40(3):1405-12.

van Noort HHJ, Eskes AM, Vermeulen H, Besselink MG, Moeling M, Ubbink DT, et al. Fasting habits over
a 10-year period: An observational study on adherence to preoperative fasting and postoperative res-
toration of oral intake in 2 Dutch hospitals. Surgery. 2021.

Furrer L, Ganter MT, Klaghofer R, Zollinger A, Hofer CK. [Preoperative fasting times: patients’ perspective].
Anaesthesist. 2006;55(6):643-9.

Ingadottir B, Olafsdottir AM, Sveinsdottir H, Asmundsdottir LB, Asgeirsdottir L, Torp MS, et al. [Preoper-
ative fasting: Instructions to patients and length of fasting - a prospective, descriptive survey]. Laekna-
bladid. 2016;102(6):283-8.

Yeniay O, Tekgul ZT, Okur O, Koroglu N. Unexpectedly prolonged fasting and its consequences on el-
derly patients undergoing spinal anesthetics. A prospective observational studyl. Acta Cir Bras.
2019;34(3):€201900309.

Tosun B, Yava A, Acikel C. Evaluating the effects of preoperative fasting and fluid limitation. Int J Nurs
Pract. 2015;21(2):156-65.

Cestonaro T, Madalozzo Schieferdecker ME, Thieme RD, Neto Cardoso J, Ligocki Campos AC. The reality
of the surgical fasting time in the era of the ERAS protocol. Nutr Hosp. 2014;29(2):437-43.

de Aguilar-Nascimento JE, de Aimeida Dias AL, Dock-Nascimento DB, Correia MI, Campos AC, Portari-Fil-

ho PE, et al. Actual preoperative fasting time in Brazilian hospitals: the BIGFAST multicenter study. Ther
Clin Risk Manag. 2014;10:107-12.



16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31

32.

33.

Patient education regarding fasting recommendations to shorten fasting times in patients undergoing EGD

Lamacraft G, Labuschagne C, Pretorius S, Prinsloo MC, Smit MD, Steyn JR. Preoperative fasting times:
Prescribed and actual fasting times at Universitas Hospital Annex, Bloemfontein, South Africa. S Afr Med
J.2017;107(10):910-4.

Abdullah Al Magbali M. Preoperative fasting for elective surgery in a regional hospital in Oman. BrJ Nurs.
2016;25(14):798-802.

Faria MS, de Aguilar-Nascimento JE, Pimenta OS, Alvarenga LC, Jr., Dock-Nascimento DB, Slhessarenko
N. Preoperative fasting of 2 hours minimizes insulin resistance and organic response to trauma after
video-cholecystectomy: a randomized, controlled, clinical trial. World J Surg. 2009;33(6):1158-64.
Spahn TW, Wessels A, Grosse-Thie W, Mueller MK. Assessment of pre-gastroscopy fasting period using
ultrasonography. Dig Dis Sci. 2009;54(3):621-6.

Hamid S. Pre-operative fasting - a patient centered approach. BMJ Qual Improv Rep. 2014;2(2).
Power S, Kavanagh DO, McConnell G, Cronin K, Corish C, Leonard M, et al. Reducing preoperative fasting
in elective adult surgical patients: a case-control study. IrJ Med Sci. 2012;181(1):99-104.

Kyrtatos PG, Constandinou N, Loizides S, Mumtaz T. Improved patient education facilitates adherence
to preoperative fasting guidelines. J Perioper Pract. 2014;24(10):228-31.

Yip A, Hogan S, Carey S. Interventions Aimed at Reducing Fasting Times in Acute Hospital Patients: A
Systematic Literature Review. Nutr Clin Pract. 2021;36(1):133-52.

Ausserhofer D, Zander B, Busse R, Schubert M, De Geest S, Rafferty AM, et al. Prevalence, patterns and
predictors of nursing care left undone in European hospitals: results from the multicountry cross-sectional
RN4CAST study. BMJ Qual Saf. 2014;23(2):126-35.

Bekker M, Coetzee SK, Klopper HC, Ellis SM. Non-nursing tasks, nursing tasks left undone and job sat-
isfaction among professional nurses in South African hospitals. J Nurs Manag. 2015;23(8):1115-25.
Qureshi SM, Purdy N, Mohani A, Neumann WP. Predicting the effect of nurse-patient ratio on nurse
workload and care quality using discrete event simulation. J Nurs Manag. 2019;27(5):971-80.

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP, et al. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting
observational studies. IntJ Surg. 2014;12(12):1495-9.

World Medical A. World Medical Association Declaration of Helsinki: ethical principles for medical re-
search involving human subjects. JAMA. 2013;310(20):2191-4.

Dell RB, Holleran S, Ramakrishnan R. Sample size determination. ILAR J. 2002;43(4):207-13.

SankarA, Johnson SR, Beattie WS, Tait G, Wijeysundera DN. Reliability of the American Society of Anes-
thesiologists physical status scale in clinical practice. BrJ Anaesth. 2014;113(3):424-32.

Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. How we design feasibility
studies. Am J Prev Med. 2009;36(5):452-7.

Delnoij DM, Rademakers JJ, Groenewegen PP. The Dutch consumer quality index: an example of stake-
holder involvement in indicator development. BMC Health Serv Res. 2010;10:88.

Kuo CH, Sheu BS, Kao AW, Wu CH, Chuang CH. A defoaming agent should be used with pronase premed-
ication to improve visibility in upper gastrointestinal endoscopy. Endoscopy. 2002;34(7):531-4.

151



Chapter 6

34. Basford PJ, Brown J, Gadeke L, Fogg C, Haysom-Newport B, Ogollah R, et al. Arandomized controlled trial
of pre-procedure simethicone and N-acetylcysteine to improve mucosal visibility during gastroscopy -
NICEVIS. Endosc Int Open. 2016;4(11):E1197-E202.

35. Chang CC, Chen SH, Lin CP, Hsieh CR, Lou HY, Suk FM, et al. Premedication with pronase or N-acetyl-
cysteine improves visibility during gastroendoscopy: an endoscopist-blinded, prospective, randomized
study. World J Gastroenterol. 2007;13(3):444-7.

36. Monrroy H, Vargas JI, Glasinovic E, Candia R, Azua E, Galvez C, et al. Use of N-acetylcysteine plus sime-
thicone to improve mucosal visibility during upper Gl endoscopy: a double-blind, randomized controlled
trial. Gastrointest Endosc. 2018;87(4):986-93.

37. Asl SM, Sivandzadeh GR. Efficacy of premedication with activated Dimethicone or N-acetylcysteine in
improving visibility during upper endoscopy. World J Gastroenterol. 2011;17(37):4213-7.

38. Koeppe AT, Lubini M, Bonadeo NM, Moraes |, Jr., Fornari F. Comfort, safety and quality of upper gastroin-
testinal endoscopy after 2 hours fasting: a randomized controlled trial. BMC Gastroenterol. 2013;13:158.

39. GulA, Andsoy I, Ozkaya B. Preoperative Fasting and Patients’ Discomfort. Indian J Surg. 2018;80(6):549-
53.

40. ltouK, Fukuyama T, SasabuchiY, Yasuda H, Suzuki N, Hinenoya H, et al. Safety and efficacy of oral rehydra-
tion therapy until 2 h before surgery: a multicenter randomized controlled trial. J Anesth. 2012;26(1):20-
7.

41. HydesT, Yusuf A, Pearl DS, Trebble TM. A survey of patients’ attitudes to upper gastrointestinal endoscopy
identifies the value of endoscopist-patient interactive factors. Frontline Gastroenterol. 2011;2(4):242-8.

42. Ko HH, Zhang H, Telford JJ, Enns R. Factors influencing patient satisfaction when undergoing endoscopic
procedures. Gastrointest Endosc. 2009;69(4):883-91, quiz91 el.

43. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res.
2005;15(9):1277-88.

44. El-Sharkawy AM, Daliya P, Lewis-Lloyd C, Adiamah A, Malcolm FL, Boyd-Carson H, et al. Fasting and
surgery timing (FaST) audit. Clin Nutr. 2020.

45. Marcus C. Strategies for improving the quality of verbal patient and family education: a review of the
literature and creation of the EDUCATE model. Health Psychol Behav Med. 2014;2(1):482-95.

46. Kitson AL. The Fundamentals of Care Framework as a Point-of-Care Nursing Theory. Nurs Res.
2018;67(2):99-107.

47. Dawdy K, Bonin K, Russell S, Ryzynski A, Harth T, Townsend C, et al. Developing and Evaluating Multi-
media Patient Education Tools to Better Prepare Prostate-Cancer Patients for Radiotherapy Treatment
(Randomized Study). J Cancer Educ. 2018;33(3):551-6.

48. 0ngJ, Miller PS, Appleby R, Allegretto R, Gawlinski A. Effect of a preoperative instructional digital video
disc on patient knowledge and preparedness for engaging in postoperative care activities. Nurs Clin
North Am. 2009;44(1):103-15, xii.

49. Veldhuijzen G, Klemt-Kropp M, Terhaar Sive Droste JS, van Balkom B, van Esch AAJ, Drenth JPH. Com-
puter-based patient education is non-inferior to nurse counselling prior to colonoscopy: a multicenter
randomized controlled trial. Endoscopy. 2021;53(3):254-63.

152



50.

51.

52.

53.

54.

55.

56.

Patient education regarding fasting recommendations to shorten fasting times in patients undergoing EGD

van der Scheer L, Garcia E, van der Laan AL, van der Burg S, Boenink M. The Benefits of Patient Involve-
ment for Translational Research. Health Care Anal. 2017;25(3):225-41.

Cochrane U, Olson CA, Murray S, Dupuis M, Tooman T, Hayes S. Gaps between knowing and doing: un-
derstanding and assessing the barriers to optimal health care. J Contin Educ Health Prof. 2007;27(2):94-
102.

Carey S, Hogan S. Failure in Systems and Culture: Barriers That Prevent Implementation of Evidence-Based
Fasting Times for Patients in the Acute Care Setting. JPEN J Parenter Enteral Nutr. 2020.

Carey SK, Conchin S, Bloomfield-Stone S. A qualitative study into the impact of fasting within a large
tertiary hospital in Australia--the patients’ perspective. J Clin Nurs. 2015;24(13-14):1946-54.

Kitson A, Conroy T, Wengstrom Y, Profetto-McGrath J, Robertson-Malt S. Defining the fundamentals of
care. IntJ Nurs Pract. 2010;16(4):423-34.

Dubois CA, D’Amour D, Brault I, Dallaire C, Dery J, Duhoux A, et al. Which priority indicators to use to
evaluate nursing care performance? A discussion paper. J Adv Nurs. 2017;73(12):3154-67.

Camps G, Mars M, de Graaf C, Smeets PAM. A tale of gastric layering and sieving: Gastric emptying of a
liquid meal with water blended in or consumed separately. Physiol Behav. 2017;176:26-30.

153






7

General discussion






General discussion

General discussion

Nutritional support for patients undergoing surgery is one of the fundamentals of
nursing care. This thesis demonstrates a personalized approach by nurses to improve
nutrient intake of patients before (surgical) procedures. Nurses educated patients at
outpatient clinic consultations regarding (under)nutrition with general and tailored
information and with special emphasis on fasting. Its implications for preoperative
nutritional nursing care and considerations regarding the theoretical and methodo-
logical choices are discussed in this chapter.

Preoperative nutritional support

Optimization of nutritional status

Optimization of patients’ health status before surgery is hot. (Inter)national literature
appoints that prehabilitation, i.e., preoperative improvement of health status, facil-
itates the recovery after surgery (1-7). Part of this movement is the optimisation of
nutritional status (3). The new developed outpatient nursing nutritional intervention
including five steps especially focused on this part of prehabilitation and is valuable
for several reasons.

Firstly, the body of knowledge in preoperative nutritional support did not shed
light on the significant contribution of nurses. Our systematic review revealed that no
nurses were involved in preoperative nutritional supportive interventions (8). Other
reviews on nutritional nursing care also did not find studies in outpatient preopera-
tive care settings (9-11). Although nutritional preoperative care by nurses has been
described in one paper, this study was excluded in our review because its effect was
not described (12). This thesis demonstrates the significant impact of nurses in
nutritional prehabilitation to overcome this gap (13-15). Nurses must therefore be
involved in prehabilitation programs.

Secondly, the five steps of the intervention addresses contributing factors of un-
dernutrition and patient-related determinants (13). By addressing the contributing fac-
tors (i.e., bad appetite, decreased nutrient intake, gastrointestinal problems, impaired
physical activity, pain, or poor oral health), the intervention focuses on personal
components of general health as well. For instance, pain negatively affects appetite,
and can decrease physical activity and mental wellbeing which both affects patient’s
nutritional status. Furthermore, behavioural elements such as impaired knowledge,
skills, and awareness to improve or maintain nutritional status were addressed which
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resulted in empowered patients. Therefore, the personalized contribution of nurses
to nutritional prehabilitation must be acknowledged in prehabilitation programs.
Another valuable aspect of the nursing intervention concerns the use of oral diets
for improvement of patients’ nutritional status. Oral nutritional support compromis-
es regular or therapeutic diets and, if indicated, oral nutritional supplements with
dietary advice and nutritional counselling (16). This formula is especially relevant
because this could particularly be delivered by nurses and may be less expensive
than enteral or parenteral nutritional prehabilitation. A recent review revealed that
many prehabilitation studies did not monitor the intervention nor any nutritional out-
comes (17). Therefore, the components of our intervention can be complementary
for prehabilitation programs and longitudinal studies

Future studies can continue to evaluate the effectiveness of the nurses’ contri-
bution and implement the involvement nurses at outpatient clinics to contribute to
the inter professional approach of prehabilitation. Moreover, when nurses address the
factors that contribute to undernutrition, patients will not only improved their preoper-
ative nutrient intake, but they also may have an enhanced recovery after surgery, and
they may even have learned how to apply an healthy nutritional lifestyle. However, to
date, evidence that nutritional prehabilitation leads to lower complications and mor-
tality rates, and reduced hospital stay remains low to very low (18). Future longitudinal
studies must address the effect of nutritional prehabilitation on these outcomes.

Consumption of food products

In our intervention, patients were advised to consume energy-rich and protein-rich
products (14). Patients arranged the food products themselves, and consumed food
products of their own preferences. Other studies focused on the delivery of preselect-
ed food products to the patient, either at home or within the hospital (19-21). The
approach of nutritional support in these studies stick to the formula of consuming
‘regular diets’ but differentiates from the counselling- and personalized approach in
our intervention study. For instance, patients were offered a home-delivered meal
service before a planned surgery, which resulted in an increased preoperative nu-
trient intake (21). Other meal services also demonstrated that increased attention
on frequency and diversity of meals did increase nutrient intake (22). Although we
demonstrated an increased nutritional intake as a result our counselling approach,
individual nutrient requirements were not always fulfilled. By adding the effect of
the home-delivered meal service (21), we may overcome this gap. However, a meal
delivery program requires logistical and financial resources along with a vision on
how patients, or citizens, must participate in their nutritional health. Nowadays, we
expect patients to demonstrate self-management and demand them more and more
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to make healthy choices(23). Deliver healthy food at home relieve patients from this
duty, while the personalized approach of nurses enables patients to demonstrate
the desired behaviour. Therefore, to improve or maintain independency of patients
from the health care system, nutritional support through education by nurses will be
a more future-proof solution.

Tailoring of recommendations

Patients’ individual care needs were especially addressed in the outpatient nursing
nutritional intervention (13), which is acknowledged as fundamental care (24, 25).
Individual causes of undernutrition were addressed along with individual barriers
to improve nutrition intake during the consultation sessions. Subsequently, tailored
measures were applied. A recent study confirms that patients require support on
their level of individual expertise and desired level of engagement (26). A recent
umbrella review demonstrated that nutritional interventions ranged from delivery of
general advice to personalised supplementation (18). However, tailored nutritional
support appears not to be a standardized element of these nutritional prehabilitation
programs (18). Tailoring of care towards individual care needs enables the delivery
of holistic care which is especially the expertise of nurses (27). Tailoring has its
benefits especially for vulnerable patients with impaired health literacy (28), com-
plex nutritional problems (29), and different food preferences (30). Therefore, future
prehabilitation programs should include personalized approaches which is especially
the expertise of nurses.

Digital nutritional support

In our intervention, information was provided to patients verbally and with leaflets,
and nutrient intake was recorded by a paper diary (14). Patients in our study valued
the physical contact with nurses and having the physical diaries at the table as a
reminder. This old-school approach may not be future proof in the time of digital
health. Even more, it becomes standard care that patients enter hospital services
through digital applications. Digital nutritional support can therefore be initiated for
information delivery, for tailoring advice to patients, and to monitor food intake. In-
formative applications on smartphones and tablets can improve knowledge of par-
ticipants, adherence to instructions, and even effectiveness in terms of prevention
(31-34). The number of informative apps for patients undergoing surgery (35-39) are
rising and promising (31). A benefit of using smartphone and tablets applications to
inform patients is the timing of information delivery (31). Another benefit of digital
nutritional support includes individually tailored recommendations. Based on scien-
tific formula’s and individually based physical characteristics and patients’ individual
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information, such an application can suggest the patient what and when he must eat,
and can provide the required informational content (40). Also, monitoring food intake
can be done with a digital dietary intake monitoring system (41). However, although
future initiatives can integrate such applications, the nurses’ personalized approach
of verbal information delivery must still be part of the information delivery especially
for vulnerable patient groups.

When digital nutritional support is developed and appears to be feasible, its
effectiveness on nutritional status, fasting habits, and postoperative recovery can
be investigated. Furthermore, such an app can be incorporated within a prehabili-
tation program as literature demonstrate that stand-alone apps are less effective
(32). Although moving from physical consultations towards digital nutritional support
sounds innovative and future-proof, this approach may not be suitable for vulnerable
patients without sufficient digital skills, with language problems, or illiterate people.
Furthermore, retention and engagement of patients and adherence to behaviour
change remain challenges for digital behaviour change interventions (42). Therefore,
future studies must explore how applications can be used by nurses as supportive
instrument to nutritional care.

Perioperative fasting

Fasting before administration of anaesthetics is mandatory to prevent aspiration of
gastric content into the lungs. Current preprocedural fasting times are much longer
than guideline recommendations (43-45). In this thesis it was found that patients
had no nutrient intake for about 15 hours before surgery (43). While researchers
already in 2005 claimed that preoperative fasting was outdated (46), no significant
improvements were observed in 2009 and 2019 in Dutch hospitals (43). Fasting
from midnight is an old habit that became standard care in the 1960s, thus this will
not be changed easily (47, 48). The consequences of prolonged fasting for patients,
mentioned in multiple sections of this thesis, are the main reasons we must ensure
adequate fasting habits from our patients. To prevent the society to keep fasting
from midnight for another 60 years, it is time for a next step towards pre-procedural
modern fasting. To do so, one must acknowledge a competing interest of guidelines
before surgery. On the one hand, the stomach must be empty to prevent aspiration-re-
lated pulmonary complications which is achieved by fasting for six and two hours for
solids and liquids, respectively. On the other hand, patients must be encouraged to
keep eating and drinking for as long as possible, to prevent insulin resistance and
increase wellbeing. Both fasting aspects must be acknowledged when health care
staff and patients take a next step towards modern fasting habits.
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Education

A first step is to improve the knowledge of patients regarding fasting. Patients in
chapter 5 were unaware of the six and two hours of prescribed fasting illustrating the
gap of knowledge (43). Patients’ knowledge and interpretation of fasting are crucial to
adapt to the guidelines (15, 49), as fasting instructions may be complex for patients
(49). Chapter 6 describes a first effort to shorten fasting times through the education
of patients the rationale of fasting, the consequences of prolonged fasting, and what
and when they have to eat and drink at the latest possible time (15). The pilot study
showed that patients are willing to apply to the fasting recommendations when they
perceive fasting as a burden or expect discomfort when fasting longer than required.
Furthermore, the extent of professional support that patients receive, and whether it
can fit in their circadian rhythm are also important factors to take into account (15).
Future studies must continue to evaluate optimal strategies of patient education to
achieve adequate fasting behaviour.

Eat and drink

Secondly, consumption of carbohydrate beverages up to two hours before surgery
must be implemented in daily care for all patients (50, 51). Evidence on the benefits
of preoperative consumption of oral carbohydrate beverage 2-4 hours before surgery
is clear. It reduces postoperative insulin resistance (50, 52-59), while prolonged
fasting decreases insulin sensitivity (60-63) having a subsequent effect on postoper-
ative complications (64). A carbohydrate beverage as a glucose bolus until two hours
before the operation is safe (50), has a positive effect on postoperative wellbeing
(e.g. less malaise, thirst, hunger and weakness (65), nausea and vomiting (66) and is
even associated with shortened length of hospital stay compared to placebo or fast-
ing (57, 67, 68). The time of waiting until surgery can be filled with the management
of discomfort, for instance with the consumption of popsicles (69). Eating six hours
before surgery can be complicated as this can be during the night when surgery is in
the morning. Therefore, patients scheduled in morning sessions must be encouraged
to eat before bedtime for an optimal fit within the patients’ circadian rhythm. Patients
can be instructed in individual counselling sessions with their nurse, via leaflets and
informational video’s that they receive within the care pathway. Reminders on their
smartphone may also be a solution (70).

Interprofessional collaboration

A third step is that all health care staff, especially nurses, must do their part. Surveys
demonstrated that health care staff including nurses are not sufficiently aware of
the guidelines and of the negative consequences of prolonged fasting (71-73). For
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patients to apply to guidelines, nurses must educate them with up to date knowledge
(74). Involvement of health care staff requires three steps. First, healthcare staff
must be aware of the main goals regarding fasting, i.e., to keep eating and drinking
until six and two hours before surgery instead of fast from midnight. Even more, they
must achieve inter professional consensus to what extent of ‘adequate fasting habits’
can be achieved. Of course, consensus on how long patients must fast from solids
and liquids is already achieved decades ago. However, we also need agreement on
the maximum time that patients ‘may’ be abstained from solids and liquids. For in-
stance, some studies now have demonstrated that education on fasting will lead to
shortened but still prolonged fasting times for clear liquids (15, 51, 70), while fasting
times from solid foods remained prolonged. Furthermore, interprofessional consensus
is a contributing factor to the implementation of preoperative carbohydrates (75).
Therefore, consensus among health care staff on what length of fasting (longer than
6 and 2 hours) is acceptable, and how we can get there is required. A second step
is to involve particularly anaesthesiologists and nurses. Anaesthesiologists are the
first who should take action: they are the one who ask patients to fast; they should
lead the change by appropriately informing all administrators of preoperative fasting
instructions (76). As the pilot study in this theses demonstrated, nurses can inform
patients on fasting demonstrating the significant contribution of nurses (15). A third
step should be an update of curricula of educational programs for both nurses and
physicians regarding fasting and nutrition before surgery. This must be addressed
both during and after graduation.

Facilitating interventions

Fourthly, we must facilitate optimal fasting behaviour. This can be achieved with
stable operation room planning, nudging of oral intake in preparation for surgery, and
ensuring safety by assessment of gastric residual volume. Operation room planning
is a complex, somewhat unpredictable and inflexible system that affects the timing
of the start of fasting (48). Changes in start times occur because procedures are ex-
tended or abbreviated, or because patients with urgent problems show up. Especially
the emergency theatre list has a high level of unpredictability. Twenty-two percent
(n=41) of the surgeries started later than intended and fasting from solids was two
hours longer in emergency surgeries compared to elective surgeries (43). It was
also interesting that fasting was shorter (Mann-Whitney test P= 0.046 and >0.000
for liquids and solids) when surgery started between 8.00 and 9.00 AM (first on the
list) compared to starting times on a later moment (43). Therefore, stable starting
times of surgeries will lead to better fasting times. Regarding the actual oral intake,
nudging could be an approach that may facilitate hospitalized patients to eat and

162



General discussion

drink until the defined hours. Foods and drinks must be present in the surround-
ings of the patients and hospital staff under responsibility of nurses must actively
provide the required foods and drinks. Next, an empty stomach at administration of
anaesthetics will prevent pulmonary aspiration leading increasing patient safety. As
we demonstrated in chapter 6, gastric residual volume was lower in patients who
fastened shorter before EDG (15). For patients with risk factors of delayed gastric
emptying, gastric residual volume can be screened before anaesthesia. Although this
is not commonly in daily practice, in several studies the amount of gastric volume
is determined via ultrasound assessments (77-82). Therefore, implementation of
drinking and eating as long as possible can be investigated together with an explora-
tion of bed side ultrasound assessment of gastric residual volume to facilitate safe
anaesthetic procedures.

Postoperative restoration of nutritional intake

In one of the ERAS programs, it was suggested that oral nutritional intake should
be restored within 4 hours (59). In chapter 5, we demonstrated that it took 5:35
hours for patients to restart eating after surgery. The first liquid was consumed after
approximately 3 hours (43). Nurses at Post Anaesthesia Care Units and general sur-
gical wards are therefore in leading positions to facilitate postoperative eating and
drinking as early as possible. Chapter 5 slightly addressed the period after surgery,
in which oral intake was not always allowed due nil-per-mouth policies. Because nu-
trient requirements are hardly met during the days after surgery (83, 84) restoration
of nutritional intake after surgery with emphasis on recovery is of interest for future
studies. Interventions to shorten the time to restart eating and increase nutrient
intake include optimal nudging with for instance protein-enriched popsicle (85), par-
ticipation of family (86), and informing patients about postoperative recovery when
they prepare for surgery.

Theoretical and methodological issues

Following the MRC framework

Chapter 2, 3, and 4 followed the Medical Research Council (MRC) Framework as a
basis for building evidence on fundamental nutritional care. This framework enabled

the development of an evidence-based outpatient nursing intervention (25, 87). Since
nursing care is characterized by complex interventions (88, 89), the MRC framework
can guide its development and evaluation (90). Following this framework provided
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several insights. First, it showed what patients and nurses need for the desired be-
haviour. This input enabled tailoring of the intervention components and adaptation
of the intervention later in the process (89). Moreover, the impact on nutrient intake
in the intervention group can be acknowledged from the contribution of patients and
professionals from scratch. Second, within the development phase we integrated
the Intervention Mapping approach to further design the nursing intervention. Using
Intervention Mapping was reasoned since this method was used in previous nurs-
ing (94, 92) and nutrition (93, 94) programs. This ‘health promotion’ method has
the advantage of step-wise building a program for improvement of health (95). The
benefit of the IM approach may lay in the design of activities targeting at behavioural
factors. Other methods could have led to same intervention components since these
also address the context. The main lesson is that systematic design of interventions
remains important to understand the underlying mechanisms.

Although the first phases of the MRC framework were followed, this thesis did
not continue with in-dept evaluation of the (cost) effectiveness as well as the imple-
mentation phase of the MRC framework. Several considerations have been made
on that. First, effects on patient’s recovery after surgery should be evaluated in ho-
mogenous patient groups. Secondly, nutritional prehabilitation should be delivered
together with other prehabilitation aspects such as physical training and psychological
interventions. Both these remarks can be addressed by nurses who participate in
interdisciplinary prehabilitation programs. Furthermore, a third consideration is that
components of the interventions may need adaptation before it can be implemented
to other settings as is suggested by the updated framework (96). For instance, nurses
hold in-person consultations and can communicate with each other with digital inno-
vations as well (97). Considering the rising opportunities with video consultations,
future initiatives by nurses must address the opportunity to have online consultations
with patients (97). All these considerations require systematic cooperation of a project
group before it can be further implemented into care pathways.

Basic Care Revisited - a ZonMw program

The first part of this thesis belongs to the ZonMw-funded project Basic Care Revisited
which attempted to build on scientific evidence for essential elements of nursing
care (25, 87). Keeping patients informed, coping, and involved are elements of the
psychosocial domain of the fundamentals of care framework (98). This thesis provide
knowledge on how patients can take a role to improve their nutritional status before
surgery. Patients were instructed to take action to address the causes of undernutri-
tion and to monitor personal nutrient intake. Furthermore, this thesis provide insight
in the role of nursing care within the multidisciplinary prehabilitation team, which
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now has evidence on its feasibility and effectiveness (13, 14). The contribution of
nursing care is complementary to other formulas to optimize nutritional status before
surgery. The knowledge build during this project can be used in future studies and
daily practices.

Within Basic Care Revisited program, three universities systematically collab-
orated (87) while for this thesis, also the Gelderse Vallei Hospital provided financial
co-support. In this manner, expertise on scientific methodology, nursing science, and
nutrition was easily shared and an infrastructure for performing scientific research
in nursing was built with success. During this project, multiple students in nursing
have participated on all levels. For future programs on the scientific evidence of nurs-
ing care, it can be recommended to have structural collaboration between nursing
staff from academic and general hospitals and with topic-related research groups.
An initiative for collaboration is the Dutch Science in Surgical Nursing group, which
is led by nursing researchers and supervised by professors in nursing and surgery.
Such an initiative must be facilitated by the hospitals but also may require funding
for projects and individual leadership programs. Leaders in nursing and healthcare,
for instance professors, funding institutes, and nursing directors, must stimulate
such collaborations in nursing research to stimulate academic nursing and ensure
methodological expertise. The collaboration and funding organized for this project
did lead to this thesis.

Other considerations

Also, more detailed considerations must be argued for studies in this thesis. Our sys-
tematic review in chapter 2 included only six papers representing five interventions.
Although six papers may be few, it was already argued that the search strategy was
solid (8), and that other systematic reviews did come to similar findings (11, 99).
Other reviews on nutritional care by nurses focused especially on older people (9) or
clinical care settings (10). Although the methodology was solid, our review does not
provide strong, new evidence. However, evidence on oral nutritional support before
surgery has now been supplemented with our cluster-randomized controlled trial (14).
In chapter 4, nurses were randomized to deliver the intervention or usual care.
Although they work in a team, the nurses at outpatient clinic worked independent from
each other as well on different days. That made it possible to randomize within a team
of nurses. For studies on nursing care at inpatient care units, this will not be possible,
and one must use other methods such as before-after or stepped-wedge designs.
In chapter 6, we tested how fasting instructions could be applied to shorten fast-
ing times (15). Several remarks can be made on this study. First, it remains unclear
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whether patient education is effective because the education was not systematically
designed, and because we only conducted a pilot study. Furthermore, to conclude
on the impact of eating and drinking until six and two hours before endoscopy on
gastric visibility, a full-scale randomized trial desigh must be performed. Thirdly, we
included patients undergoing a gastroduodenoscopy instead of surgical patients as
we did in chapter 5. It is obvious that these patient groups differ from each other in
terms of procedure and extend of physical challenge. We included this group in our
pilot study because of several reasons. First, fasting instructions are applied before
any procedure that requires anaesthetics. As chapter 5 demonstrated inadequate
fasting behaviour before surgery, chapter 6 confirmed that patients fasted too long
before endoscopic procedures as well. Second, most patients start fasting at home
because they come in the hospital at the morning of the surgery, just as outpatients
undergoing gastroduodenoscopy do. Therefore, both patient groups can be studied
to understand how fasting recommendations can be carried out.

Implications

This thesis has implications for clinical practice, research and education. In daily
practices, nurses can take their role in prehabilitation programs. It is of course an
interprofessional approach which lacked the contribution of nurses. Within clinical
pathways, nurses can take their role as well based on the findings of this thesis. To
do so, nurses should be trained as we did in our study. Also, nursing directors should
endorse the contribution of nursing in prehabilitation and they can proceed on build-
ing a scientific base for clinical nursing care using this project as an example. They
are in key positions to guide policies in organisations and can build infrastructures
for research on fundamental nursing care. Physicians such as anaesthesiologists and
dieticians, can learn from this thesis the complementary role of nurses for optimal
patient conditions during perioperative care.

Furthermore, this thesis impacts science with evidence on nutritional nursing
care en suggestions for future research. Further studies must investigate how patients
can change their nutritional habits over time when receiving personal nutritional
support before surgery, and how nurses can address personal nutritional care after
surgery as well. Also, research is required on the interprofessional perspective to
achieve optimal fasting behaviour. Studies on this topic must address patient-related
and organisational aspects, the integration of informational applications, and the use
of ultrasound for gastric volume assessments.

Finally, this thesis also has implications for education of nurses. First, this thesis
did impact the knowledge of clinical nurses and students in nursing who had any role
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during the several projects. Furthermore, it can be a source for nutritional programs
in nursing curricula to develop nurses’ skills in delivery of nutritional support as
previous research demonstrated that nursing students do not yet receive theoretical
education about nutrition (100). Also, this thesis can be used as an example for how
to research nursing and how to apply the MRC framework.

Conclusions

To optimize perioperative nutritional status of patients, preoperative nutritional sup-
port using regular diets was sufficiently delivered by applying a set of activities. An
outpatient nursing nutritional intervention was systematically developed, which ap-
peared feasible and effective in daily practice. It resulted in an improved nutrient
intake among undernourished surgical patients. This formula of nutritional support
for undernourished patients before surgery does have potential to prehabilitate and
optimize nutritional status. Furthermore, preprocedural fasting recommendations are
still poorly implemented in daily practise resulting in prolonged fasting in majority of
patients. To shorten fasting times, fasting recommendations should be complete and
include concrete instructions on the exact time that patients can consume a particular
product. This approach appeared especially feasible for liquids. To prevent prolonged
fasting from solid foods before morning procedures, one must be recommended to
eat before bedtime. Future studies should address other factors for optimal fasting
behaviour. Clinical leaders can impact their patients’ comfort by implementing con-
crete fasting instructions for patients within the clinical pathways. Future research on
perioperative nutritional support should be interprofessional, focussing on education,
type and timing of foods, and technology for information delivery and nutritional and
gastric assessment.
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Summary

Undergoing surgery requires an optimal nutritional status to support physical, cogni-
tive and relational recovery. Patients with (risk for) undernutrition require nutritional
support. Nurses are in key positions at outpatient clinics and at in-hospital surgical
departments to address the nutritional status of the patients and to deliver evi-
dence-based nutritional care tailored to individual needs. Despite the pivotal role of
nurses in nutritional care, evidence is lacking on how nurses should deliver nutritional
care for these patients. Adequate delivery of nutritional care by nurses will empower
patients to take their own role and improve patients’ nutritional intake and nutrition-
al status. In the direct preoperative period, patients are recommended to fast from
solid foods and clear liquids to prevent aspiration-related pulmonary complications.
This guideline is used worldwide in perioperative care. Since the 1960’s, fasting
from midnight is implemented as practical recommendation in daily care for patients
undergoing surgery. Therefore, this thesis first developed and evaluated nutritional
nursing interventions for patients undergoing surgery. Secondly, adherence to and
applicability of fasting recommendations are determined. This summary describes the
main research findings, and the main messages from the discussion for nutritional
care for surgical patients.

Preoperative nutritional support

The phases of the MRC Framework for development and evaluation of complex inter-
ventions were followed to generate evidence on delivery of preoperative nutritional
support for undernourished surgical patients in nurse-led outpatient clinics (43). Per
phase of this framework studies were performed on an outpatient nursing nutritional
intervention for undernourished surgical patients. An overview of these studies are
shown in figure 1.

In chapter 2, a systematic literature review was done to evaluate the effective-
ness of nutritional support using regular diets as first step in the development phase
of the MRC framework (136). Six articles describing five interventions were summa-
rized. These interventions aimed to fulfil nutrient requirements, and mainly included
counselling and advice, follow-up meetings and encouragements, and subscribing
oral nutritional supplements (ONS). All interventions were delivered by dieticians,
and there was no involvement of nurses, despite their primary role in outpatient
clinic settings. Patients who received this type of nutritional support had significant
improvements in nutritional status, nutrient intake and quality of life. Patients who
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had dietary counselling had better improvements compared to patients who only
received ONS. The components of nutritional support derived from the systematic
review study formed the basis of a nursing nutritional intervention to be delivered at
outpatient clinics for undernourished patients planned for surgery. ~

In chapter 3 we developed an outpatient nursing nutritional intervention within
the MRC framework. Intervention Mapping (IM) was used to develop the proposed
intervention (137). A research panel followed the six steps of IM (259). During the
need assessment in the first step, nutritional care needs and current nutritional care
delivery were determined from both nurses and undernourished patients’ perspec-
tives. It appeared that both patients and nurses were unaware of the consequences
of undernutrition, and nurses were unaware of their role in nutritional support.

Chapter 4 - Evaluation study
Two —centre, randomised pilot study
Feasibility: after training nurses delivered

Chapter 3 - Intervention Development
Needs assessment: nurses and patients
were unaware

Goals: all intervention components
- Lo . . Effectiveness: 34.1 gram more protein
- patients maintain or improve nutritional Feasibility/piloting
procedure

status intake and 880kcal more energy intake in

g, s
2 Estmating recrutmentietenton B )
- Nurses deliver nutritional care 3 Determining sample size Nﬂrucmd patients

Development Evaluation
1 Identrying the evidence base 1 Assessing eflectveness
2 dentiyingideveloping theory 2 Uncerstanding change pracess
3 Modeling process and oulcames 3 Assessing cost-effectiveness
Chapter 2 - Systematic Literature Review Implementation
1 Dissemination
5 interventions 2 Surveiliance and monitoring
. . . . 3 Long term follow-up
- aimed to full fill nutrient requirements

- Included advice, follow-up and ONS

- Delivered by dieticians

- Effect on nutritional status and quality
of life

Medical Research Council (MRC) Framework for intervention development (Craig et al., 2013) Radboudumc

Figure 1 - Overview of results per phase of the MRC Framework for nutritional nursing care

These insights were addressed in the second step of intervention development.
The goals of the intervention were 1) outpatients with risk for or with undernutrition
planned for surgery to maintain or improve nutritional status and 2) for nurses to
deliver nutritional support. To reach these goals, an outpatient nursing nutritional
intervention and a training program for nurses were developed during the third and
fourth step. The outpatient nursing nutritional intervention included five components.
First, causes of undernutrition were identified. Then, a nutritional care plan was
delivered including general and tailored advice. Thirdly, patients were instructed to
monitor their nutrient intake for two days. The fourth activity included counselling and
encouragement to address potential barriers to improve nutrient intake. Evaluation
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of the personal recommendations was done as fifth activity in a telephone follow-up
call a week after the outpatient clinic visit. This newly developed outpatient nursing
nutritional intervention including five nursing activities was pretested in fifth step of
IM. Finally, the intervention was prepared in a study protocol for the sixth step (154).

To continue following the phases of development and evaluation of complex
interventions in chapter 4, the evaluation phase of the outpatient nursing nutritional
intervention is described. During the evaluation, the feasibility and effectiveness of
the newly developed intervention are determined in a two-centre cluster-randomized
pilot study (153). Nurses of two outpatient clinics were randomized to intervention
delivery for which they completed the training or to continue usual care delivery. They
delivered the intervention in participating patients while completing the final part of
the training to demonstrate the desired behaviour. Forty-eight patients (31.6%) par-
ticipated in the feasibility phase. At the end of the feasibility phase, nurses delivered
all intervention components. In total, 152 patients completed the study of whom 67
(43%) patients received the intervention. Patients in the intervention group had more
protein and energy intake and fulfilled nutrient requirements more often compared
to patients who received usual care.

In conclusion, the first three studies in this thesis demonstrated that preoper-
ative nutritional support using regular diets could sufficiently be delivered by nurses
as applying a set of activities. An outpatient nursing nutritional intervention was sys-
tematically developed, which appeared feasible and effective in daily practice. The
evidence-based nursing intervention led to an improved nutrient intake in surgical
patients with (risk for) undernutrition.

Fasting from solids and liquids

Short before surgery, it is mandatory for patients to fast to prevent pulmonary aspi-
ration during anaesthesia (78, 85, 192). Fasting recommendations indicate to stop
eating six hours and drinking two hours before a procedure. After surgery, enhanced
recovery after surgery (ERAS) guidelines recommends to restore oral intake as soon
as possible (46, 72, 193). In chapter 5, adherence to the anaesthesiologic and
ERAS guidelines was observed in two Dutch hospitals (229). This was done in two
observational periods with 10 years in between, i.e., 2009 and 2019. A total of 311
patients were included of whom 127 (40.9%) patients in 2009. Preoperative fasting
from solid foods and clear liquids was prolonged in 280 (90.3%) and 208 (67.8%)
of the patients over both periods. Median preoperative fasting times were 15:19hrs
(IQR 13:00 - 18:19 hours) from solid foods and 5:15hrs (IQR 2:25-11:26 hours)
from clear liquids. No differences in fasting times and adequate fasting behaviour
were found between 2009 and 2019. After surgery, patients resume oral intake of
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solid foods within a median of 5:35hrs (IQR 03:32 - 14:52 hours) and of clear liquids
within a median of 2:56hrs (IQR 1:38 - 4:13 hours). Total absence of oral intake was
23:46hrs (IQR 20:00 - 30:30 hours) for solid foods and 11:00hrs (IQR 7:53 - 16:00
hours) from clear liquids. Patients appeared to be instructed to fast from midnight.
Moreover, half of the patients were not aware of the interval time they were allowed
to eat and drink. It was concluded that patients still stop eating and drinking too soon
leading to erroneously prolonged fasting periods and subsequent consequences.
Furthermore, the anaesthetic recommendation ‘to keep eating and drinking until six
and two hours before surgery time’ was still poorly implemented.

Chapter 6 describes how this preprocedural fasting recommendation could
be implemented in patients’ habits to prevent prolonged fasting (260). According to
chapter 5 and other studies, patient education on fasting can be a factor that can
prevent the unnecessary prolonged fasting times (18, 215, 216, 229). Therefore, a
prospective single-centre, controlled pilot study was undertaken to evaluate applica-
bility and efficacy of fasting education among outpatients undergoing esophago-gas-
tro-duodenoscopy (EGD). Outcomes were the applicability as perceived by patients,
adherence to the recommendations, gastric visibility, and patients’ comfort. After ob-
servation of usual fasting behaviour among 67 (61%) patients, an intervention group
of forty-two patients (39%) was educated by a nurse on the why, how, and what of
fasting. As a results, patients fasted shorter compared to the control group. Adequate
length of fasting from solids occurred three times and fasting from liquids occurred
ten times more often in educated patients compared to patients receiving usual care.
The encouragement to keep drinking was easier to apply for most educated patients
than to keep eating. Patients’ application of the fasting instructions was influenced by
their perspectives on fasting, their experienced discomfort, professional support, and
biological rhythm. Patients’ perspectives towards fasting and eat/drink instructions
and their motivation influenced how they were willing to apply these instructions.
Professional support appeared to be important for patients to optimally plan their
last meal and drink before a procedure in their biological rhythm. In the educated
patient group, gastric visibility was maintained, and they experienced significant less
thirst, hunger, headache, and anxiety.

In conclusion, fasting habits in daily practices remain erroneously longer than
recommended in guidelines. Despite updates of the guidelines and improvements
in surgery, too much patients are not aware of the current fasting instructions. Too
prevent patients from prolonged fasting, nurses should inform their patients with
adequately before anaesthetic procedures. Nurses should provide them with concrete
instructions on the exact time that patients should consume a particular product.
This approach of patients education appeared especially feasible for adequate fasting
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from liquids. For adequate fasting from solid foods, it's recommended to eat until
6 hours before the procedure or before bedtime for patients who are scheduled for
a procedure in the morning. Patients who are scheduled in the afternoon can eat
early in the morning. Future studies should address other barriers in order to achieve
optimal fasting behaviour.
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Samenvatting

Samenvatting

Een operatie ondergaan vraagt een goede conditie en goede voedingsstatus omdat hi-
ermee herstel na de operatie vlotter zal verlopen. Patiénten met (risico op) ondervoed-
ing hebben ondersteunende voedingszorg nodig. Verpleegkundigen kunnen tijdens
het preoperatieve spreekuur voedingszorg initiéren en patiénten voorlichten over wat
goed eten voor een operatie inhoud. Echter ontbreekt wetenschappelijk bewijs voor
deze essentiéle verpleegkundige zorg en worden patiénten vaak niet goed voorgelicht.
Dit proefschrift beschrijft daarom de ontwikkeling en evaluatie van verpleegkundige
voedingszorg voor ondervoede patiénten die een operatie ondergaan. Ook wordt de
naleving en de haalbaarheid van de het nuchterbeleid onderzocht. De belangrijkste
bevindingen worden hieronder weergegeven.

Preoperatieve voedingszorg

In deel 1 van dit proefschrift gaat over de ontwikkeling van een verpleegkundige
voedingsinterventie voor patiénten met ondervoeding. Hiervoor worden de fases van
het MRC raamwerk gevolgd. Dit raamwerk ondersteunde de ontwikkeling en evaluatie
van een complexe interventie voor ondervoede chirurgische patiénten (figuur 1).

De eerste stap hierin is beschreven in hoofdstuk 2. Een literatuuronderzoek
werd gedaan om de componenten van voedingszorg waarbij patiénten reguliere voed-
ingsproducten eten in kaart te brengen. Er werden zes artikelen in de literatuurstudie
meegenomen die gezamenlijk 5 interventies beschreven. Deze interventies richtten
zich op het behalen van voedingsbehoefte, en bestonden uit begeleiding en informer-
en, herhaalafspraken, aanmoedigingen, en voedingssupplementen. Deze component-
en werden door diétisten uitgevoerd, er waren geen studies waarin verpleegkundigen
hierin het voortouw hadden. Patiénten die deze voedingszorg ontvingen hadden een
verbetering van hun voedingsstatus, voedingsinname en kwaliteit van leven. Patiént-
en die begeleiding rondom voeding kregen hadden betere uitkomsten dan patiénten
die alleen voedingssupplementen kregen. De componenten van voedingszorg vorm-
den de basis van een nieuw-ontwikkelde verpleegkundige voedingsinterventie aan
patiénten met ondervoeding die geopereerd gaan worden.

In hoofdstuk 3 wordt de ontwikkeling van deze interventie beschreven. De
ontwikkeling werd gestructureerd door Intervention Mapping (IM) te gebruiken. Een
onderzoeksgroep volgde de zes stappen van IM. De eerste stap was het inventa-
riseren van behoeftes van verpleegkundigen rondom verlenen van voedingszorg,
en van patiénten rondom het verbeteren van hun voedingstoestand. Het bleek dat
zowel verpleegkundigen en patiénten onbewust waren van de consequenties van
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ondervoeding, en dat verpleegkundigen onbewust waren van hun rol in het verlenen
van voedingszorg. Dit inzicht werden meegenomen in de interventieontwikkeling.

Hoofdstuk 3 - Interventie Ontwikkeling Hoofdstuk 4 - Evaluatie studie

Behoefte analyse: verpleegkundigen en Gerandomiseerde pilot studie

patiénten zijn onbewust van belang van Haalbaarheid: na training verleenden

voeding verpleegkundigen alle interventie onderdelen
Doelen: / Effectiviteit: 34.1 gram meer eiwitinname en

- Patiénten behouden of verbeteren hun Feasibility/piloting 880kcal meer energie-inname in geinstrueerde
voedingsstatus ;E’:fﬁ.:gm:amfvf,enu,gmm patiénten

- Verpleegkundigen verlenen voedingszorg 3 Determining sample size \ /_'r__f‘_,’*

Development Evaluation

1 Identying the evidence base 1 Assessing eflectveness

2 Identifyingideveloping theary 2 Understanding change process
3 Modeling process and culcomes. 3 Assessing cost-effectveness

Hoofdstuk 2 - Systematisch Literatuur \ :ll‘!jplvmeﬂhllan
ssemination

Onderzoek 2 Surveillance and monitoring

5 interventies 3L W KA

- Bereikenvanvoedingsbehoeftes

- Advies, opvolging, envoedingssupplementen

- Verleentdoor dietisten

- Effectopvoedingsstatus en kwaliteitvan
leven

Medical Research Council (MRC) Raamwerk voor interventie ontwikkeling (Craig et al,, 2013) Radboudumc

Figuur 1- Overzicht van resultaten per fase van het MRC raamwerk voor verpleegkundige voedingszorg

Doelen van de verpleegkundige voedingsinterventie waren de voedingsstatus van
patiénten te verbeteren en voor verpleegkundigen het verlenen van voedingszorg.
Hiervoor werd de voedingsinterventie met een training voor verpleegkundigen
ontwikkeld. De verpleegkundige voedingsinterventie bestaat uit vijf verschillende
componenten, en bestaat uit het achterhalen van oorzaken van ondervoeding, het
informeren over voeding rondom op de operatie en over acties om de oorzaken van
ondervoeding te verminderen, het bijhouden van eigen voedingsinname, het achter-
halen van mogelijke barriéres en aanmoedigen om voedingsinname te verbeteren. In
een telefonisch consult na een week vindt evaluatie van de doelen plaats. Vervolgens
is de verpleegkundige interventie in een gerandomiseerde studie geévalueerd op
haalbaarheid en effectiviteit.

Hoofdstuk 4 beschrijft de volgende fase in het MRC raamwerk: de evaluatie
van de haalbaarheid en effectiviteit van de verpleegkundige voedingsinterventie.
Verpleegkundigen van twee poliklinieken werden gerandomiseerd tot het verlenen
van standaardzorg of de interventie waarvoor ze eerst de training volgden. Vervolgens
werd de voedingsinterventie verleend terwijl de training werd afgerond. Achtenveertig
patiénten namen deel tijdens deze haalbaarheidsfase. Aan het einde van de haal-
baarheidsfase verleenden de verpleegkundigen alle interventiecomponenten. Voor
de effectevaluatie werden in totaal 152 patiénten geincludeerd van wie 67 (43%)
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de interventie ontvingen. Patiénten in de interventie groep had meer eiwit en ener-
gie-inname en behaalden vaker de voedingsbehoeftes vergeleken met de patiénten
die standaardzorg ontvingen.

Samenvattend, de eerste drie studies in dit proefschrift laten zien dat preoper-
atieve voedingszorg middels reguliere voedingsproducten goed verleend kan worden
door een set van interventiecomponenten. Een verpleegkundige voedingsinterven-
tie werd ontwikkeld, en bleek haalbaar bleek in de praktijk. De wetenschappelijke
ontwikkelde verpleegkundige voedingsinterventie leidde tot betere voedingsinname
door ondervoede patiénten die een operatie ondergaan.

Nuchter blijven

Het tweede deel van dit proefschrift omschrijft de naleving van richtlijnen omtrent
het nuchter houden v66r een operatie en snelle hervatten van orale voedingsinname
na een operatie. Kort voor de operatie is het verplicht voor pati€énten om nuchter
te blijven ter preventie van aspiratie van maaginhoud in de longen. Nuchter blijven
betekent niet eten gedurende 6 uur voor de operatie en niet drinken gedurende 2 uur
voor de operatie. Na de operatie raden de richtlijnen voor verbeterd herstel na een
operatie (ERAS) aan om de orale inname zo snel mogelijk te herstellen. In hoofdstuk
5 werd de naleving van de anesthesiologische en ERAS-richtlijnen onderzocht in twee
Nederlandse ziekenhuizen (13). Dit werd gedaan in twee observatieperiodes met een
tussenperiode van 10 jaar, namelijk 2009 en 2019. In totaal werden 311 patiénten
geincludeerd, van wie 127 (40,9%) patiénten in 2009. Preoperatief vasten van vast
voedsel en heldere vloeistoffen was verlengd in 280 ( 90,3%) en 208 (67,8%) van de
patiénten over beide perioden. Mediane preoperatieve duur van nuchter zijn 15:19
uur (IQR 13:00 - 18:19 uur) voor vast voedsel en 5:15 uur (IQR 2:25-11:26 uur)
voor heldere vloeistoffen. Tussen 2009 en 2019 werden geen verschillen in duur
van nuchter zijn en adequaat nuchter blijven gevonden. Na de operatie hervatten
patiénten de orale inname van vast voedsel binnen een mediaan van 5:35 uur (IQR
03:32 - 14:52 uur) en van heldere vloeistoffen binnen een mediaan van 2:56 uur (IQR
1:38 - 4:13 uur). Totale afwezigheid van orale inname was 23:46 uur (IQR 20:00
- 30:30 uur) voor vast voedsel en 11:00 uur (IQR 7:53 - 16:00 uur) voor heldere
vloeistoffen. Patiénten bleken te zijn geinstrueerd om vanaf middernacht nuchter te
blijven. Bovendien was de helft van de patiénten niet op de hoogte van het interval
dat ze niet mochten eten en drinken. Er werd geconcludeerd dat patiénten nog steeds
te vroeg stoppen met eten en drinken, wat leidt tot onnodig lange nuchtere perioden.
Verder werd de aanbeveling om ‘tot zes en twee uur voor de operatie blijven eten en
drinken’ nog steeds slecht uitgevoerd.
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Hoofdstuk 6 beschrijft hoe deze aanbeveling voor nuchter blijven kan worden toege-
past door patiénten om langdurig vasten te voorkomen. Volgens hoofdstuk 5 en
andere onderzoeken kan voorlichting aan de patiént over het nuchter blijven onnodig
lange nuchtere periodes voorkomen. Daarom werd een prospectieve, gecontroleerde
pilotstudie uitgevoerd in één ziekenhuis om de toepasbaarheid en de effectiviteit
van voorlichting over het nuchter beleid te evalueren bij poliklinische patiénten die
gastroduodenoscopie ondergaan. Uitkomsten waren de toepasbaarheid volgens het
perspectief van patiénten, de daadwerkelijke naleving van de aanbevelingen, maa-
gzichtbaarheid en comfort van de patiént. Na observatie van de nuchterduur bij
67 (61%) patiénten tijdens de standaard zorgverlening, werd een interventiegroep
van tweeénveertig patiénten (39%) door een verpleegkundige voorgelicht over het
waarom, hoe en wat van nuchter blijven. Hierdoor hadden deze patiénten een kortere
nuchtere periode in vergelijking met de controlegroep. De duur dat geen vaste voeding
werd gegeten was drie keer vaker adequaat, en de duur dat geen heldere dranken
werden gedronken was tien keer vaker adequaat bij de geinstrueerde patiénten in
vergelijking met patiénten die de gebruikelijke zorg kregen. De aanmoediging om te
blijven drinken was voor de meeste geinstrueerde patiénten gemakkelijker toe te
passen dan om te blijven eten. De toepassing van het nuchterbeleid door patiénten
werd beinvloed door hun perspectieven op nuchter blijven, hun ervaren ongemak,
professionele ondersteuning, en biologisch ritme. De perspectieven van patiénten
op het nuchter blijven, en op de eet- en drinkinstructies en hun motivatie waren van
invloed op hoe zij bereid waren deze instructies toe te passen. Professionele onders-
teuning bleek belangrijk te zijn voor patiénten om hun laatste maaltijd en drankje voor
een ingreep optimaal in hun biologische ritme te plannen. De voorgelichte patiénten
hadden een goede zichtbaarheid van de maag en ze ervoeren significant minder
dorst, honger, hoofdpijn en angst.

De implementatie van het nuchterbeleid moet concrete instructies bevatten
over het exacte tijdstip waarop pati€nten nog een bepaald product kunnen consum-
eren. Deze benadering bleek vooral geschikt voor het nuchter blijven voor heldere
dranken. Om onnodig lange nuchter periodes voor vast voedsel te voorkomen, wordt
aanbevolen om te eten tot 6 uur voor de procedure en in ieder geval voor het slapen-
gaan voor patiénten die ‘s ochtends een procedure moeten ondergaan. Patiénten die
‘s middags worden ingepland, kunnen ‘s ochtends vroeg eten. Toekomstige studies
moeten de andere barrieres aanpakken om het optimale nuchtere gedrag te bereiken.
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Data management plan

This thesis is based on the results of human studies which were conducted in ac-
cordance with the principles of the declaration of Helsinki. The medical and ethical
review boards of the participating hospitals reviewed all studies in this thesis. The
Committee Research Involving Human Subjects Region Arnhem Nijmegen, Nijmegen,
the Netherlands has given approval to conduct the study on preoperative nutritional
nursing support at two outpatient clinics. The fourth study (chapter 5) was approved
by the committees of Gelderse Vallei and Amsterdam UMC. The fifth study (chapter
6) was approved by the Medical Ethical Committee of Wageningen University & Re-
search, Wageningen, The Netherlands.

The protocol, the data, and, output of all studies are stored on the server of Rad-
boudumc, department IQ healthcare: I:\Sectie3_NAHC\Basic Care Revisited\BCR_
Eating\Polikliniek studies. For the fourth study which took place in 2019, the forms in
paper used in the Gelderse Vallei are stored in the research archive of the Gelderse
Vallei Hospital, Ede. Paper data were entered into Castor EDC. The non-anonymous
data of the Amsterdam UMC are stored under supervision of Dr. Anne Eskes, while
other data were directly collected and managed with Castor EDC. Anonymous data of
2009 were shared by Prof. Dr. Dirk Ubbink, AUMC, and Prof. Dr. Ben Witteman, and
are secondary stored at the server of the department of 1Q. For the fifth study (chapter
6), paper forms are stored in the research unit of the Gelderse Vallei Hospital, Ede.
All data were entered in Castor EDC. Privacy of patients who participated in one of
each of the four studies was encrypted and did receive a unique participant number.
These codes were stored separately from study data as is according to the norms of
data storage. All the quantitative data were analysed in SPSS after conversion from
Castor EDC.

Funding

The first part of this thesis was part of the Basic Care Revisited Program (www.basic-
carerevisited.nl). This program was financially supported by ZonMW, the Netherlands
Organisation for Health Research and Development, file number 520002003. The
5th study was partially funded by the Research Fund of the Gelderse Vallei, Ede
(grant 201902_1).
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Storing and sharing

The data will be saved for 15 years after termination of the study (July 1, 2036). The
datasets analysed during these studies are available from the corresponding author
on reasonable request.
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Mijn promotieonderzoek is klaar. Af. Om deze studies zit een kaft, met mijn naam erop.
En hoewel ik daar trots op ben, besef ik me meer en meer dat deze eer niet evenredig
verdeeld is. Want gedurende dit hele traject heb ik een enorm goed team om me
heen gehad, stimulerende collega’s gehad, veel mooie mensen leren kennen en van
kunnen leren, en altijd een fijne thuisbasis gehad. Tijdens de projecten was de bijdra-
ge van patiénten cruciaal. Zonder respondent geen data, zonder data geen onderzoek.
Jullie allen hartelijk dank voor jullie openheid en bijdrage. En naast patiénten, heb ik
op heel veel verschillende manieren vaardigheden opgedaan, of ben ik aangestuurd
of bijgestuurd of wat dan ook, die leidde tot dit proefschrift. Om iedereen dan nu te
noemen is onbegonnen werk. Toch ga ik een poging doen om iedereen te bedanken.

Allereerst mijn promotieteam. Prof. Dr. Hester Vermeulen. Hester, toen je in Nijmegen
begon als hoogleraar, begon ik als onderzoeker voor wie een wereld openging. Ik was
toen nog een jonge onstuimige verpleegkundige die allerlei grote ideeén en plannen
had. Je hebt me geprikkeld door te stellen dat het niet alleen om een ideeén maar
ook om resultaten gaat. En het bouwen bruggen, tussen instellingen, disciplines, maar
zeker ook tussen wetenschap en praktijk. Die woorden zijn blijven hangen. En dat heb
ik vaak gehad na een overleg jou; elk uurtje met jou geeft me weer veel input om te
verwerken. Wat weet je veel, en wat ben je enorm gedreven. Ook stimuleerde je me
om zelf netwerk op te bouwen, en zo kon ik op je oratie-feestje mijn stoute schoenen
aan trekken. Het werd een hele mooie samenwerking met het ziekenhuis waar jij groot
werd; Anne hielp me daar ook fantastisch overigens. Het was mooi om daar te merken
welke indruk je had achter gelaten. Ik bewonder je heldere visie; er staat nog veel
gebeuren in ons vak, en daar werk jij aan in enorm veel diverse samenstellingen. Als
beginnend promovendus was dat best overweldigend, maar op een gegeven moment
zag ik dat je overal hetzelfde vertelde. Dank dat ik van je mocht leren, en ik blij dat
ik nog veel van je kan leren in het Radboudumc!

Dan Prof. dr. Ben Witteman. Beste Ben, hoewel je wat later betrokken raakte, was
je al snel niet meer weg te denken. Je was een welkome aanvulling in het team. Je
medische blik was een toevoeging op onze verpleegkundige focus. Voor concepten
die voor mij als verpleegkundige vanzelfsprekend geworden waren dat niet direct ook
voor jou als medicus. Je daagde me uit om mijn teksten aan te scherpen voor een
bredere doelgroep en het daarmee nog duidelijker uit te leggen. Je bent enthousiast,
ziet altijd mogelijkheden, en liet zien een kundige en gedreven arts te zijn. Dank voor
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hoe je me op de MDL in ZGV mijn onderzoek liet uitvoeren, en hoe je me hielp om
alle metingen gedaan te krijgen. Hoewel we samen de ambitie hadden om voeding
in ZGV naar een hoger plan te brengen koos ik uiteindelijk een andere weg. Mijn
vertrek uit ZGV begreep je, maar vond je ook erg jammer. Ik bewonder je geduld en
bescheidenheid in werk en leven, je liet zien hoe je een mooie baan combineert met
je privéleven. Mooi hoe je altijd met enthousiasme je werk doet. Zelfs nadat je Officier
in de Orde van Oranje-Nassau werd, moesten we overleggen om je klinische werk
heen plannen. Dank dat ik van je expertise gebruik kon blijven maken!

En dan dr. Getty Huisman- de Waal. Lieve Getty, hoewel de volgorde van dank netjes
op een rijtje staat, ben jij met stip degene die veel aan dit succes bijgedragen heeft.
Via Gooske leerde ik je kennen. Na een paar telefoontjes begon onze samenwerking.
Je hebt mij veel bijgestuurd, en dat was ook nodig want ik laat mijn interesse nog
wel eens alle kanten op gaan. Je aandeel in onderzoek qua inhoud en werkplezier is
overduidelijk. Ik kwam daar zelf pas achter toen je er niet was door je fietsongeluk.
Zelfs toen je er niet was leerde ik dus van je. Je denkt altijd mee, ook als je er niet
was kon ik me bedenken wat je zou zeggen. (Zelfs Krijnie vraagt tegenwoordig wat
jij ergens van zegt als ik weer met een voorstel kom). Je liet zien hoe jij geniet van je
werk, en van je gezin. Hoe je ervoor zorgt dat je je principes in de praktijk brengt, en
kiest. Je prikkelde me genoeg, maar pas als er ruimte ontstond. Wat heb ik enorm
veel van je geleerd, en wat ben ik blij dat jij mij begeleid hebt. Een aantal noemens-
waardige punten zijn het ILC-congres in Aalborg, barbecueén in je tuin met alle PhD’s
incl. kinderen, het promotieoverleg wat van een 1Q-kamer via online overleggen uit-
eindelijk C5-overleg werd. Nu werken we samen binnen de Heelkunde verder aan
nieuwe onderzoeksplannen. Je zal me best nog wel eens bij de les moeten trekken.
Of met een vragende frons op je gezicht mij aan moeten kijken (zo van: hoor je wat je
zelf zegt). Ik ben blij dat je me begeleid hebt, en ook dat we nog verder gaan binnen
de heelkunde. Wat we nog niet gedaan hebben, maar zeker moeten doen, is samen
een dienst in het wit draaien.

Prof. dr. Hans van der Hoeven, na een tip van Gooske werd jij mijn mentor. Dank voor
de fijne gesprekken en je nuchtere kijk op wetenschap.

Ook dank aan de manuscriptcommissie: prof. dr. Harry van Goor, prof. dr. Lisette
Schoonhoven en prof. dr. Marian de van der Schueren: uiteraard voor het voor het
lezen en beoordelen van het proefschrift, maar zeker ook voor jullie support in het
Radboudumc (Prof. van Goor) en in de DSSN voor verpleegkundig onderzoek bij de
chirurgische patiént (prof. van Goor en Schoonhoven), voor je enorme inzet rondom
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de EANS (prof. Schoonhoven); en je drive om voedingszorg door verpleegkundigen
te verbeteren (prof. De van der Schueren). Ik kijk uit naar de discussie! Ook wil ik
de opponenten bedanken: prof. dr. Kees van Laarhoven, dr. Anne Eskes, dr. Geert
Jan van Geffen, en dr. Joris Fuijkschot. Ontzettend fijn dat jullie tijd maken voor
het beoordelen en het ter discussie stellen van mijn onderzoek tijdens de oppositie.

Ik wil ook alle co-auteurs bedanken voor hun input voor het design, de uitvoering, en
de rapportage van de verschillende studies. Roelof Ettema, dank ook voor de inte-
ressante BCR-eating overleggen; Maud Heinen, dank voor je back up tijdens Getty’s
afwezigheid en de gesprekken terug van het CARE4 congres in Leuven en in Aalborg.
Monique van Asseldonk, een artikel schreven we al samen, nu als collega’s in het
Radboudumc vinden we elkaar ook weer. Ik Kijk uit naar de verdere samenwerking!
Collega’s uit het Amsterdam UMC loc. AMC: dank voor jullie inzet en scherpe com-
mentaar. Het werd er beter van. Anne Eskes, terwijl het buiten 40+ graden was werd
op de 6e verdieping een nieuwe samenwerking opgezet: de Dutch Science in Surgical
Nursing group (DSSN). Samen met Hanneke van de Wal uit het UMCG gaan we daar
iets mooi van maken! Marc Besselink, dank voor je support en enthousiasme, ook
voor de DSSN; Dirk Ubbink, dank voor je aanzet aan het 4e artikel door middel van
de 2009-data; ook je input was waardevol! Dank daarvoor. Miranda Moeling, in ZGV
was jij al betrokken toen ik nog niet in beeld was, dank dat je zoveel jaar na dato/
data nog mee wilde schrijven. Carlijn Lamers, al lange tijd zaten we tegen over elkaar
in de onderzoekskamer en gaf je goede suggesties op ons onderzoekplan; pas later
gingen we samen het artikel schrijven; dank voor je kritische input en ik hoop op een
opleidingsplek voor je!

Mijn paranimfen wil ik graag danken. Gerda, jij was erbij vanaf het begin. Waar jouw
voorstel nog gehonoreerd moest worden, kon ik direct van start. Na vele autoritjes,
lunchwandelingen, vrijdagochtend-besprekingen, studentprojecten, etc., kwamen er
langzaamaan wat data en artikelen. Wat heb ik veel geleerd met jou, en ik hoop dat
we samen nog eens naar ESPEN kunnen gaan. Ik ben blij dat je deze laatste fase
ook met me meemaakt. En Gijs, hoewel studeren niet echt jouw ding is, koude kant
koude kant blijft, ben ik blij dat je naast me wil staan tijdens deze plechtigheid. Van
FC CMSkes naar Ajax, van een lekke band onderweg naar onderweg honger krijgen,
van BBQ-en aan de Dordogne naar BBQ-en bij huisje nummer achtentwintig. Ik kijk
uit naar die momenten.

Als verpleegkundige en later als onderzoeker heb ik mijn eerste stappen gezet in Zie-
kenhuis Gelderse Vallei (ZGV) in Ede. Dit ziekenhuis draag ik dan ook een warm hart
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toe. Veel ZGV-ers hebben mij helpen groeien als verpleegkundige, als mens, en later
als beginnend onderzoeker en aanjager van betere voedingszorg. Daarom wil ik ZGV
bedanken, en een aantal ZGV-ers in het bijzonder. Graag wil ik Tineke Holwerda har-
telijk bedanken. Wat heb jij een werk verzet en gesprekken gevoerd om mij onderzoek
te kunnen laten doen. Door jou is dit proefschrift er gekomen. Door jou ontwikkelt
verpleegkundige zeggenschap en de inzet van gekwalificeerde verpleegkundigen op
alle niveaus. Als adviseur van de VAR, als hoofd zorginnovatie, als CNO; welke titel
je ook kreeg, ons tweewekelijks overleg bleef voor mij een cruciaal moment. |k zag
je schitteren in ZGV, landelijk bij de V&VN en de VW-alumni, en ook voor mijn traject
reisde je naar Nijmegen en Wageningen voor de welbekende lobby. Je stak je nek uit
voor Gooske, en later voor mij. Mijn vertrek naar Nijmegen lag dan ook niet aan jou
ambitie met het vak verpleegkunde en onderzoek; eerder aan mijn eigen ongeduld.
Dank voor al je inzet! Dr. Gooske Douw, door jou werd verplegingswetenschap een
optie, en door jou kwam ik Nijmegen. Dank daarvoor, ook voor de vele gesprekken
die volgden. Ik bespreek jouw proefschrift over het verpleegkundige-niet-pluis-gevoel
nog regelmatig! Maar ook Joke Huitinck, met als opvolger Titia Veldman als aanja-
gers van voeding. Gerda te Roller, wat heb ik veel van je geleerd en aan je gehad.
Wilma Geuze, Renske Karens, Jan-Kees van Buren, Ton Knevel: dank. Dank aan alle
verpleegkundigen van de chirurgie, de nefro, en de VAR: Priscilla, Mariet, Margot,
Berdien, Joeke, Suzanne (bloemert), Jorn, Bob, Alice, Ria, Heidi, Christian, Jan
Willem, Mirthe, Jeanette, Esther, Helena, Bea, Christian, Arrianne, Miny, Bertine.
Ook dank aan alle wetenschappers: Ellen, Elbrich, Henrieke, Margot, Esther, Ca-
rolien, en Mireille. Uiteraard vergeet ik nu collega’s, maar ook voor diegene: bedankt
voor de samenwerking!

De Basic Care Revisited onderzoeksgroep maakte dit project mogelijk (oke, gefinan-
cieerd door ZonMw). Dank voor de leerzame bijeenkomsten, de congressen en jullie
lessen bij de EANS summer schools. Prof. Sandra Zwakhalen en prof. Jan Hamers,
dr Janneke de Man: dank! Janneke, dank ook voor je begeleiding tijJdens mijn eerste
stapjes als onderzoeker, succes in het mooie Leiden! Elise, jij maakte me wegwijs bij
IQ en binnen BCR na samen de master te hebben afgerond. En Debbie, het was fijn
om te kunnen sparren tijdens de eerste meters in het onderzoek, ik heb er veel van
geleerd. Nu gaan we naar de fase van afronding. Ik kom graag ook op jullie verdedi-
ging! En ook Silke, Carolien, Mariska, Annick: dank!

Ook dank aan mijn kamergenoten bij 1Q voor de gezelligheid en gedeelde problemen:
Gerda, Elise, Marsha, Benjamin, maar ook Jeltje, en Annick. Annick, dank voor je al
je subtiele bijdrages zoals overleg inplannen maar ook je input in projecten. Abrupt
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werd onze gemeenschappelijke verblijfplaats ingeruild voor Teams. Maar we hebben
er de bowlingbaan voor ingeruild. Dank aan alle PhD-ers van de IQ -VW leerstoel,
in het bijzonder ook Peter Hoegen. Hoewel we de zorg verder bouwen middels EBP,
bouwden we tijdens onze PhD ook m.b.v. YouTube.

Graag wil ik mijn collega’s van opleiding Verpleegkunde op de Christelijke Hogeschool
Ede bedanken. Bij jullie heb ik aan het onderwijs kunnen proeven, en met jullie ge-
sproken over de verpleegkundige (allen), onderzoek (Ria, Arja, Marlies), het leven
(Rolf, Jenny, Annet), muziek (Angelique; ik weet het: blauw is nog steeds de kleur),
VMS (Ytje), voetbal (Job) en vele andere dingen. In het bijzonder Ria den Hertog:
elke maandagochtend om 8u was de wereld al verbeterd. Mooi dat we elkaar nog
geregeld spreken en samenwerken.

In de zomer '20 werd het Radboudumec mijn werkplek. Daar heb ik ook weer veel
mensen ontmoet die bijdroegen aan de afronding van dit boekje. In het bijzonder
Angelina van den Ende, wat heb je een brede visie op verpleegkunde waar ik veel van
leer. Dank voor je support en interesse in m’n proefschrift maar vooral dank voor de
vele kansen die je creéert om het verpleegkundig beroep verder te brengen. Dank ook
aan Annet Geerlings, voor je begrip en flexibiliteit en meedenken, net als de andere
teamleiders Tetske, Pieter en Rein. Dank ook voor de interesse en hulp in de kleine
dingen: Renske, Anja, Linda, Mirella, Caro. En Femke Becking-Verhaar, samen zijn
we begonnen aan een nieuwe functie op C5, dank voor je inzicht en kritische blik!
Op naar een mooie voortzetting in je AAF-project. Ook alle andere verpleegkundig
wetenschappers van het platform: Wilmieke, Linda, Ingrid, Floor, Iris, Mariélle,
ontzettend leuk om als verpleegkundige groep verder te groeien in de wereld van
onderzoek. Mark, dank voor je scherpe duidelijke input tijdens de mentorgesprekken!
Je hebt me het goede zetje gegeven!

Dank ook voor de verpleegkundigen van €52. Wat een mooie groep patiénten verple-
gen we met z'n allen, en wat heb ik hier ook weer veel bijgeleerd. Dat doe ik trouwens
nog steeds, want jullie zijn met z’'n allen een mooi team met veel ervaring, inzicht,
kunde. Toekomstbestendig ook zou ik zeggen. Enige argwaan richting onderzoek en
verplegingswetenschappers is er nog wel, al is er ook enthousiasme als het concreet
wordt zoals het onderzoek naar continue monitoring en voeding na de slokdarmre-
sectie. Ik hoop dat we nog mooie onderzoeksprojecten kunnen opzetten voor hen,
zodat we het steeds beter blijven doen voor deze patiénten. En ik hoop dat ik steeds
geroutineerder word in m’n werk zodat er minder puin te ruimen is als je weer een
dienst overneemt van mij.

203



Dankwoord

Dank aan de chirurgen (i.0.) van de afdeling Heelkunde voor jullie interesse in mijn
onderzoek, en voor jullie enthousiasme voor onderzoek en goede patiénten zorg:
dr. Marion van der Kolk, dr. Philip de Reuver, dr. Bastiaan Klarenbeek. Hoewel
verpleegkundig onderzoek nog niet zo ver is als chirurgisch onderzoek, kunnen we
nog mooie dingen bereiken in de toekomst door samen vanuit de eigen invalshoek.
Want betere pati€éntenzorg creéren we met alle disciplines. Ook dank aan de expert-
groep Voeding, in het bijzonder dr. Manon van den Berg. Mooi hoe je de verbinding
zoekt, en ook mijn onderzoeksresultaten rondom het nuchterbeleid hebt gebruikt om
verandering te realiseren, samen met drs. Piet Krijtenburg!

A big THANK YOU to all the friends from the European Academy of Nursing Science:
class 2019-2022. We had two memorable weeks in the Lisbon. Too bad that Covid-
19 did lead to an online second year, but Vilnius provided us an excellent final with
again great lectures, the 27 herbs and the Barbie Girls. Thank you all for sharing
experiences, learning from all your projects, and meting all you beautiful people. We
have had a good time; we were the lucky ones for sure: Jaakko, Felipa, Martha, Filip,
Claudia, Tiago, Nestor, Kim, Jonas, Jolanta, Inge, Ruth, Renate, Joanie, Rikke,
Bea, Lisa, Jenny, and all the others both students and teachers. At this place, dear
dr. Betsie van Gaal, thank you for your great effort for these summer schools, these
are memories and friends for the rest of our careers and life’s. Especially my friends
Nestor and Jonas, great to keep on spending time discussing life, football, science,
and all related topics. Good to have European Amigos and let’s go for a bike tour.

Dank aan allen die interesse toonden in een van de onderzoeksprojecten of ze moge-
lijk maakten: Alliantie Voeding in de Zorg, ZonMw, Carezzo Nutrition, EatMyRide.
En ook de RIHS die al de trainingen organiseert voor PhD-ers (ook al was ik niet de
meest trouwe student). En alle studenten, die links of rechtsom betrokken waren bij
het doen van onderzoek, al dan niet naar voeding voor chirurgische patiénten. Jullie
hebben me allemaal geprikkeld tot het (beter) doen van onderzoek.

Naast al deze mooie mensen die ik in mijn werk heb ontmoet, gaat werken niet
zonder goede thuisbasis met familie en vrienden. En die heb ik, waarvoor ik (hen)
zeer dankbaar ben. En hoewel niet iedereen meer onder ons is, is het wel het fijnste
om met jullie te zijn. Jullie kennen me, dragen al heel lang bij aan wie ik geworden
ben, en maken het nuttig om er mee door te gaan. Dank voor de vele gesprekken,
gezellige avonden, potjes voetbal, forelvangsten, ondersteuning, klusdagen, en alle
andere dingen van het leven.
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Dankwoord

Mijn ouders, lieve papa en mama, jullie hebben me laten opgroeien en laten kiezen.
Jullie werkten je een slag in de rondte, onder andere voor mij zodat ik kon stude-
ren. Mooie herinneringen heb ik aan de stranden in Normandi€, en de pissebedden
in Drenthe. Op alle mooie momenten waren jullie erbij, dank daarvoor. Ook mijn
schoonouders, Ruud en Esmé. Jullie staan altijd voor ons klaar, voor leuke en ook
de praktische dingen. Om opgenomen te worden aan de Nimrodlaan, en pleziervaart
langs de Leidse Markt. Dank daarvoor.

In het bijzonder mijn allerliefsten: Krijnie, Tessa, Jasmijn, en Julius. Wat houd ik
van jullie. Ik hoop dat ik jullie met genoeg liefde gevoed heb in de afgelopen jaren,
al ben ik bang dat er wel wat ondervoede periodes waren. Nu is mijn boekje af, en
mogen jullie op mijn ‘boekbespreking’ komen. Ik hoop dat jullie het leuk vinden. |k
Kijk uit naar nog meer mooie jaren met jullie, want jullie zijn voor mij het belangrijkst.

En lieve Krijnie, dat de date in de bibliotheek geen succes werd, was slechts uitstel.
Samen leren werd ingeruild door samen te zwemmen en te eten; zoals ik het leven
nog steeds graag zie. Al gaat samen werken en samen genieten ook hand in hand.
Dat doen we nu met onze 3 prachtkinderen. En hoewel dit proefschrift ‘mijn kindje’
is, telt het misschien wel als jou 4e bevalling. Want wat heb je al vaak dingen voor me
opgevangen; ik ben altijd nog even bezig; of er is een bijeenkomst wat heul belangrijk
is; en door m’'n 100 en 1 interesses heb ik altijd iets te doen. Voor de vele keren dat
je gezegd hebt dat je mijn onderzoek ingewikkeld vond, heb je me verdraaid vaak
uit de brand geholpen. Je hield me de spiegel voor, met je kritische blik, en met je
relativeringsvermogen. Het is geweldig om een mooie vrouw te hebben die wijs is. Ik
bewonder je en ik houd van je. Dank voor al die jaren dat je erbij was. Ik hoop dat
ik je terug kan geven wat mij allemaal al gegeven hebt. Ik kijk in ieder geval uit naar
alles wat we samen gaan doen!

En boven alles dank ik ook God de Vader, want door Zijn leiding en ondersteuning
gaf Hij rust en perspectief; anders was het niet wat geworden. In The Sower’s Song
van Andrew Peterson komt dit mooi tot uiting, met een mooie knipoog naar het on-
derwerp van dit proefschrift.
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Giving seed tot the sower, bread for the hunger
So shall the word of the Lord be with a sound like thunder

We shall be led in peace
And go out with joy
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