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General introduction

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 

1
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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.

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 

https://ilccare.org/the-framework/


585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 11PDF page: 11PDF page: 11PDF page: 11

11

General introduction

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 

1
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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 Italian 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 illness (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 

1
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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.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 15PDF page: 15PDF page: 15PDF page: 15

15

General introduction

References

1.	 van Klei WA, Hennis PJ, Moen J, Kalkman CJ, Moons KG. The accuracy of trained nurses in pre-operative 
health assessment: results of the OPEN study. Anaesthesia. 2004;59(10):971-8.

2.	 van Oostveen CJ, Vermeulen H, Gouma DJ, Bakker PJ, Ubbink DT. Explaining the amount of care needed by 
hospitalised surgical patients: a prospective time and motion study. BMC Health Serv Res. 2013;13:42.

3.	 Bonetti L, Terzoni S, Lusignani M, Negri M, Froldi M, Destrebecq A. Prevalence of malnutrition among 
older people in medical and surgical wards in hospital and quality of nutritional care: A multicenter, 
cross-sectional study. J Clin Nurs. 2017.

4.	 Thomas MN, Kufeldt J, Kisser U, Hornung HM, Hoffmann J, Andraschko M, et al. Effects of malnutrition on 
complication rates, length of hospital stay, and revenue in elective surgical patients in the G-DRG-system. 
Nutrition. 2016;32(2):249-54.

5.	 Halfens RJ, Meesterberends E, van Nie-Visser NC, Lohrmann C, Schonherr S, Meijers JM, et al. Interna-
tional prevalence measurement of care problems: results. J Adv Nurs. 2013;69(9):e5-17.

6.	 Leistra E, Neelemaat F, Evers AM, van Zandvoort MH, Weijs PJ, van Bokhorst-de van der Schueren MA, et 
al. Prevalence of undernutrition in Dutch hospital outpatients. Eur J Intern Med. 2009;20(5):509-13.

7.	 Kruizenga H, van Keeken S, Weijs P, Bastiaanse L, Beijer S, Huisman-de Waal G, et al. Undernutrition 
screening survey in 564,063 patients: patients with a positive undernutrition screening score stay in 
hospital 1.4 d longer. Am J Clin Nutr. 2016;103(4):1026-32.

8.	 Geurden B, Franck E, Weyler J, Ysebaert D. The Risk of Malnutrition in Community-Living Elderly on Ad-
mission to Hospital for Major Surgery. Acta Chir Belg. 2015;115(5):341-7.

9.	 Awad S, Lobo DN. What’s new in perioperative nutritional support? Curr Opin Anaesthesiol. 
2011;24(3):339-48.

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

11.	 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.

12.	 Nursing Definitions: International Counsil of Nurses; 2021 [Available from: https://www.icn.ch/nurs-
ing-policy/nursing-definitions.

13.	 Alice Petiprin N-To. The History of Nursing 2020 [Available from: https://nursing-theory.org/articles/
The-History-of-Nursing.php.

14.	 Alice Petiprin N-To. Florence Nightingale 2020 [Available from: https://nursing-theory.org/nursing-the-
orists/Florence-Nightingale.php.

15.	 Nightingale F. Notes on Nursing. What it is and What it is Not. Edinburgh: Churchill Livingstone; 
1860/1980.

16.	 Henderson V, Nite G. Principles and Practice of Nursing. 6th edition ed. New York: Macmillian; 1978.

17.	 Pearson A, Vaughan B. Nursing Models for Practice. 2nd Edition ed. Oxford: Butterworth-Heineman; 1996.

18.	 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. Ir J Med Sci. 2012;181(1):99-104.

1

https://www.icn.ch/nurs-
https://nursing-theory.org/articles/
https://nursing-theory.org/nursing-the-


585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 16PDF page: 16PDF page: 16PDF page: 16

16

Chapter 1

19.	 Jefferies D, Johnson M, Ravens J. Nurturing and nourishing: the nurses’ role in nutritional care. J Clin Nurs. 
2011;20(3-4):317-30.

20.	 Roberts S, Hopper Z, Chaboyer W, Gonzalez R, Banks M, Desbrow B, et al. Engaging hospitalised patients 
in their nutrition care using technology: development of the NUTRI-TEC intervention. BMC Health Serv 
Res. 2020;20(1):148.

21.	 Thibault R, Goujon N, Le Gallic E, Clairand R, Sebille V, Vibert J, et al. Use of 10-point analogue scales to es-
timate dietary intake: a prospective study in patients nutritionally at-risk. Clin Nutr. 2009;28(2):134-40.

22.	 Dekker IM, Langius JAE, Stelten S, de Vet HCW, Kruizenga HM, de van der Schueren MAE. Validity of the 
“Rate-a-Plate” Method to Estimate Energy and Protein Intake in Acutely Ill, Hospitalized Patients. Nutr 
Clin Pract. 2020;35(5):959-66.

23.	 Dubois CA, D’Amour D, Pomey MP, Girard F, Brault I. Conceptualizing performance of nursing care as a 
prerequisite for better measurement: a systematic and interpretive review. BMC Nurs. 2013;12:7.

24.	 Karlsson S, Andersson L, Berglund B. Early Assessment of Nutritional Status in Patients Scheduled for 
Colorectal Cancer Surgery. Gastroenterol Nurs. 2009;32(4):265-70.

25.	 Neelemaat F, Kruizenga HM, de Vet HC, Seidell JC, Butterman M, van Bokhorst-de van der Schueren MA. 
Screening malnutrition in hospital outpatients. Can the SNAQ malnutrition screening tool also be applied 
to this population? Clin Nutr. 2008;27(3):439-46.

26.	 Feo R, Conroy T, Jangland E, Muntlin Athlin A, Brovall M, Parr J, et al. Towards a standardised definition 
for fundamental care: A modified Delphi study. J Clin Nurs. 2018;27(11-12):2285-99.

27.	 Hallberg IR. Moving nursing research forward towards a stronger impact on health care practice? Int J 
Nurs Stud. 2009;46(4):407-12.

28.	 Zwakhalen SMG, Hamers JPH, Metzelthin SF, Ettema R, Heinen M, De Man-Van Ginkel JM, et al. Basic 
nursing care: the most provided, the least evidence based. A discussion paper. J Clin Nurs. 2018.

29.	 Hamers JPH, Nijhuis-van der Sanden MWG, Ettema RGA, Heinen M, Huisman-de Waal G, de Man-van 
Ginkel JM, et al. Essential nursing care: most provided, least evidence based. The basic care revisited 
program. J Adv Nurs. 2016;72:51-.

30.	 Richards DA, Hilli A, Pentecost C, Goodwin VA, Frost J. Fundamental nursing care: A systematic review of 
the evidence on the effect of nursing care interventions for nutrition, elimination, mobility and hygiene. 
J Clin Nurs. 2017.

31.	 Kitson A, Carr D, Conroy T, Feo R, Gronkjaer M, Huisman-de Waal G, et al. Speaking Up for Fundamental 
Care: the ILC Aalborg Statement. BMJ Open. 2019;9(12):e033077.

32.	 Richards DA, Borglin G. ‘Shitty nursing’ - The new normal? Int J Nurs Stud. 2019;91:148-52.

33.	 Feo R, Kitson A. Promoting patient-centred fundamental care in acute healthcare systems. International 
Journal of Nursing Studies. 2016;57:1-11.

34.	 Kalisch BJ. Missed nursing care: a qualitative study. J Nurs Care Qual. 2006;21(4):306-13; quiz 14-5.

35.	 Kalisch BJ, Tschannen D, Lee H, Friese CR. Hospital variation in missed nursing care. Am J Med Qual. 
2011;26(4):291-9.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 17PDF page: 17PDF page: 17PDF page: 17

17

General introduction

36.	 van Noort HHJ, Witteman BJM, den Hertog-Voortman R, Everaars B, Vermeulen H, Huisman-de Waal G. 
A context analysis on how oral care is delivered in hospitalised patients: A mixed-methods study. J Clin 
Nurs. 2020;29(11-12):1991-2003.

37.	 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.

38.	 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.

39.	 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.

40.	 Pearsall EA, McLeod RS. Enhanced Recovery After Surgery: Implementation Strategies, Barriers and 
Facilitators. Surg Clin North Am. 2018;98(6):1201-10.

41.	 Crenshaw JT, Winslow EH. Preoperative fasting: old habits die hard. Am J Nurs. 2002;102(5):36-44; quiz 5.

42.	 Gillissen F, Ament SM, Maessen JM, Dejong CH, Dirksen CD, van der Weijden T, et al. Sustainability of an 
enhanced recovery after surgery program (ERAS) in colonic surgery. World J Surg. 2015;39(2):526-33.

43.	 Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating complex 
interventions: the new Medical Research Council guidance. Int J Nurs Stud. 2013;50(5):587-92.

44.	 Richards DA, Borglin G. Complex interventions and nursing: looking through a new lens at nursing re-
search. Int J Nurs Stud. 2011;48(5):531-3.

45.	 Operaties in het ziekenhuis; soort opname, leeftijd en geslacht, 1995-2010 [Internet]. CBS. 2014. 
Available from: https://opendata.cbs.nl/statline/#/CBS/nl/dataset/80386NED/table?fromstatweb.

46.	 Weimann A, Braga M, Carli F, Higashiguchi T, Hubner M, Klek S, et al. ESPEN guideline: Clinical nutrition 
in surgery. Clin Nutr. 2017;36(3):623-50.

47.	 Soeters MR, Soeters PB, Schooneman MG, Houten SM, Romijn JA. Adaptive reciprocity of lipid and glucose 
metabolism in human short-term starvation. Am J Physiol Endocrinol Metab. 2012;303(12):E1397-407.

48.	 Soeters P, Bozzetti F, Cynober L, Elia M, Shenkin A, Sobotka L. Meta-analysis is not enough: The critical 
role of pathophysiology in determining optimal care in clinical nutrition. Clin Nutr. 2016;35(3):748-57.

49.	 Gillis C, Carli F. Promoting Perioperative Metabolic and Nutritional Care. Anesthesiology. 
2015;123(6):1455-72.

50.	 Alazawi W, Pirmadjid N, Lahiri R, Bhattacharya S. Inflammatory and Immune Responses to Surgery and 
Their Clinical Impact. Ann Surg. 2016;264(1):73-80.

51.	 Lobo DN, Gianotti L, Adiamah A, Barazzoni R, Deutz NEP, Dhatariya K, et al. Perioperative nutrition: 
Recommendations from the ESPEN expert group. Clin Nutr. 2020;39(11):3211-27.

52.	 Szosland K, Lewinski A. Insulin resistance - “the good or the bad and ugly”. Neuro Endocrinol Lett. 
2018;39(5):355-62.

53.	 van den Berghe G, Wouters P, Weekers F, Verwaest C, Bruyninckx F, Schetz M, et al. Intensive insulin 
therapy in critically ill patients. N Engl J Med. 2001;345(19):1359-67.

54.	 Thorell A, Nygren J, Ljungqvist O. Insulin resistance: a marker of surgical stress. Curr Opin Clin Nutr Metab 
Care. 1999;2(1):69-78.

1

https://opendata.cbs.nl/statline/#/CBS/nl/dataset/80386NED/table


585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 18PDF page: 18PDF page: 18PDF page: 18

18

Chapter 1

55.	 Diks J, van Hoorn DE, Nijveldt RJ, Boelens PG, Hofman Z, Bouritius H, et al. Preoperative fasting: an 
outdated concept? JPEN J Parenter Enteral Nutr. 2005;29(4):298-304.

56.	 Soeters PB, Schols AM. Advances in understanding and assessing malnutrition. Curr Opin Clin Nutr Metab 
Care. 2009;12(5):487-94.

57.	 Huang R, Greenky M, Kerr GJ, Austin MS, Parvizi J. The effect of malnutrition on patients undergoing 
elective joint arthroplasty. J Arthroplasty. 2013;28(8 Suppl):21-4.

58.	 Lohsiriwat V. The influence of preoperative nutritional status on the outcomes of an enhanced recovery 
after surgery (ERAS) programme for colorectal cancer surgery. Tech Coloproctol. 2014;18(11):1075-80.

59.	 Clark MA, Plank LD, Hill GL. Wound healing associated with severe surgical illness. World J Surg. 
2000;24(6):648-54.

60.	 Mosquera C, Koutlas NJ, Edwards KC, Strickland A, Vohra NA, Zervos EE, et al. Impact of malnutrition on 
gastrointestinal surgical patients. J Surg Res. 2016;205(1):95-101.

61.	 West MA, Wischmeyer PE, Grocott MPW. Prehabilitation and Nutritional Support to Improve Perioperative 
Outcomes. Curr Anesthesiol Rep. 2017;7(4):340-9.

62.	 van Rooijen SJ, Molenaar CJL, Schep G, van Lieshout R, Beijer S, Dubbers R, et al. Making Patients Fit 
for Surgery: Introducing a Four Pillar Multimodal Prehabilitation Program in Colorectal Cancer. Am J Phys 
Med Rehabil. 2019;98(10):888-96.

63.	 Minnella EM, Awasthi R, Loiselle SE, Agnihotram RV, Ferri LE, Carli F. Effect of Exercise and Nutrition 
Prehabilitation on Functional Capacity in Esophagogastric Cancer Surgery: A Randomized Clinical Trial. 
JAMA Surg. 2018;153(12):1081-9.

64.	 Haverkort EB, Binnekade JM, de Haan RJ, van Bokhorst-de van der Schueren MA. Handgrip strength 
by dynamometry does not identify malnutrition in individual preoperative outpatients. Clin Nutr. 
2012;31(5):647-51.

65.	 Studley HO. Percentage of weight loss: a basic indicator of surgical risk in patients with chronic peptic 
ulcer. 1936. Nutr Hosp. 2001;16(4):141-3; discussion 0-1.

66.	 Cederholm T, Jensen GL, Correia M, Gonzalez MC, Fukushima R, Higashiguchi T, et al. GLIM criteria for 
the diagnosis of malnutrition - A consensus report from the global clinical nutrition community. Clin Nutr. 
2019;38(1):1-9.

67.	 Cederholm T, Bosaeus I, Barazzoni R, Bauer J, Van Gossum A, Klek S, et al. Diagnostic criteria for mal-
nutrition - An ESPEN Consensus Statement. Clin Nutr. 2015;34(3):335-40.

68.	 Koop CE, Drew JH, Riegel C, Rhoads JE. Studies on Nutrition : The Effect of Preoperative Force-Feeding 
on Surgical Patients. Ann Surg. 1946;124(6):1165-74.

69.	 Kehlet H. Multimodal approach to control postoperative pathophysiology and rehabilitation. Br J Anaesth. 
1997;78(5):606-17.

70.	 Varadhan KK, Lobo DN, Ljungqvist O. Enhanced recovery after surgery: the future of improving surgical 
care. Crit Care Clin. 2010;26(3):527-47, x.

71.	 Gustafsson UO, Scott MJ, Schwenk W, Demartines N, Roulin D, Francis N, et al. Guidelines for perioper-
ative care in elective colonic surgery: Enhanced Recovery After Surgery (ERAS((R))) Society recommen-
dations. World J Surg. 2013;37(2):259-84.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 19PDF page: 19PDF page: 19PDF page: 19

19

General introduction

72.	 Ljungqvist O, Scott M, Fearon KC. Enhanced Recovery After Surgery: A Review. JAMA Surg. 
2017;152(3):292-8.

73.	 Williams DGA, Villalta E, Aronson S, Murray S, Blitz J, Kosmos V, et al. Tutorial: Development and Implemen-
tation of a Multidisciplinary Preoperative Nutrition Optimization Clinic. JPEN J Parenter Enteral Nutr. 2020.

74.	 Wischmeyer PE, Carli F, Evans DC, Guilbert S, Kozar R, Pryor A, et al. American Society for Enhanced 
Recovery and Perioperative Quality Initiative Joint Consensus Statement on Nutrition Screening and 
Therapy Within a Surgical Enhanced Recovery Pathway. Anesth Analg. 2018.

75.	 Gillis C, Buhler K, Bresee L, Carli F, Gramlich L, Culos-Reed N, et al. Effects of Nutritional Prehabilitation, 
With and Without Exercise, on Outcomes of Patients Who Undergo Colorectal Surgery: A Systematic 
Review and Meta-analysis. Gastroenterology. 2018;155(2):391-410 e4.

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

77.	 Warner MA, Warner ME, Weber JG. Clinical significance of pulmonary aspiration during the perioperative 
period. Anesthesiology. 1993;78(1):56-62.

78.	 Practice Guidelines for Preoperative Fasting and the Use of Pharmacologic Agents to Reduce the Risk of 
Pulmonary Aspiration: Application to Healthy Patients Undergoing Elective Procedures: An Updated Report 
by the American Society of Anesthesiologists Task Force on Preoperative Fasting and the Use of Phar-
macologic Agents to Reduce the Risk of Pulmonary Aspiration. Anesthesiology. 2017;126(3):376-93.

79.	 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.

80.	 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.

81.	 Maltby JR. Fasting from midnight--the history behind the dogma. Best Pract Res Clin Anaesthesiol. 
2006;20(3):363-78.

82.	 Gul A, Andsoy II, Ozkaya B. Preoperative Fasting and Patients’ Discomfort. Indian J Surg. 2018;80(6):549-53.

83.	 Koeppe AT, Lubini M, Bonadeo NM, Moraes I, 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.

84.	 Thorell A, Efendic S, Gutniak M, Haggmark T, Ljungqvist O. Insulin resistance after abdominal surgery. Br 
J Surg. 1994;81(1):59-63.

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

86.	 Huber M, Knottnerus JA, Green L, van der Horst H, Jadad AR, Kromhout D, et al. How should we define 
health? BMJ. 2011;343:d4163.

87.	 What is health? The ability to adapt. Lancet. 2009;373(9666):781.

88.	 Eldh AC, Ekman I, Ehnfors M. Conditions for patient participation and non-participation in health care. 
Nurs Ethics. 2006;13(5):503-14.

89.	 Eldh AC, Ehnfors M, Ekman I. The meaning of patient participation for patients and nurses at a nurse-led 
clinic for chronic heart failure. Eur J Cardiovasc Nurs. 2006;5(1):45-53.

1



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 20PDF page: 20PDF page: 20PDF page: 20

20

Chapter 1

90.	 van Belle E, Zwakhalen SMG, Caris J, Van Hecke A, Huisman-de Waal G, Heinen M. Tailoring of the Tell-us 
Card communication tool for nurses to increase patient participation using Intervention Mapping. J Clin 
Nurs. 2017.

91.	 Castro EM, Van Regenmortel T, Vanhaecht K, Sermeus W, Van Hecke A. Patient empowerment, patient 
participation and patient-centeredness in hospital care: A concept analysis based on a literature review. 
Patient Educ Couns. 2016;99(12):1923-39.

92.	 van Dulmen S. The value of tailored communication for person-centred outcomes. J Eval Clin Pract. 
2011;17(2):381-3.

93.	 Aboumatar H, Pronovost P. Making hospital care patient-centered: the three patient questions framework. 
Am J Med Qual. 2013;28(1):78-80.

94.	 Kitson A, Marshall A, Bassett K, Zeitz K. What are the core elements of patient-centred care? A narrative 
review and synthesis of the literature from health policy, medicine and nursing. J Adv Nurs. 2013;69(1):4-15.

95.	 van Belle E, Huisman-De Waal G, Vermeulen H, Heinen M. Feasibility and early effectiveness of the Tell-us 
Card communication tool to increase in-hospital patient participation: a cluster randomised controlled 
pilot study. Scand J Caring Sci. 2020.

96.	 Eskes AM, Schreuder AM, Vermeulen H, Nieveen van Dijkum EJM, Chaboyer W. Developing an evi-
dence-based and theory informed intervention to involve families in patients care after surgery: A quality 
improvement project. Int J Nurs Sci. 2019;6(4):352-61.

97.	 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.

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



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 21PDF page: 21PDF page: 21PDF page: 21



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 22PDF page: 22PDF page: 22PDF page: 22



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 23PDF page: 23PDF page: 23PDF page: 23

Chapter 2
Outpatient preoperative oral nutritional 
support for undernourished surgical 
patients: A systematic review

Harm H.J. van Noort, Roelof G.A. Ettema, Hester Vermeulen,  
Getty Huisman-de Waal, on the behalf of the Basic Care Revisited Group (BCR)

J Clin Nurs. 2018;1–13



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 24PDF page: 24PDF page: 24PDF page: 24

24

Chapter 2

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 24th, 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.
•	 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 

2
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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 24th, 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-



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 27PDF page: 27PDF page: 27PDF page: 27

27

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

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 
Quality 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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RESULTS

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 

2
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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.
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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.

2
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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 QoL-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 (∆12%, 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-

2
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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 

3



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 54PDF page: 54PDF page: 54PDF page: 54

54

Chapter 3

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).

 

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 4th 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, c) 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 0 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 4th 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.

3
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‘I tell patients to ‘keep in mind to eat a varied diet’, but, I 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 (0 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 I 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, I was really surprised to 
hear that I 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.

3
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‘Well, meanwhile I 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.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 63PDF page: 63PDF page: 63PDF page: 63

63

Using intervention mapping to develop an outpatient nursing nutritional intervention

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 c) 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). 

3
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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.

3
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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, e) 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: refer the patient to the dietician in case of MUST score ≥2#

3)	 Self-monitoring of nutrient intake and 
eating pattern

A: explain the patient how the food diary works and how to record 
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 ≥2, 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 
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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 
strategy

Users Content Professionals 
involved

Education Nurses What: Relevant training sessions with regard to disease-
related undernutrition and the intervention protocol
When: One month before the start of the intervention 
period
How: Two interactive meetings about the basic principles 
of the intervention protocol

Dietician, 
researcher, and 
nurses

Evaluation of the 
training

Nurses What: discussion about intervention protocol
When: One week after the training
How: clarifying by the dietician and researcher, 
explaining of the ONNI steps by nurses, feedback for 
nurses about their performance on ONNI

Dietician, 
researcher, and 
nurses

Feedback Nurses What: Feedback on nurses’ performance
When: During implementation
How: Observation at the outpatient clinic by a researcher

Dietician, 
researcher, and 
nurses

Evaluation of type 
of food diary

Patients What: Evaluation of patients’ preferences for food diary
When: During test of the ONNI
How: Providing two types of food diaries

Researchers, 
nurses

3
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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 (step1). 
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.

3
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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 caregivers.
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%CI:630-1109 p<0.000) 
and mean protein intake (34.1g/d, 95%CI: 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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Keywords
Preoperative Care, Undernutrition, Nutritional support, Essential Care, Nursing Care, 
Prehabilitation

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: 

4
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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 0 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. 

4
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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 
undernutrition@

Possible causes of undernutrition are: a) bad appetite, b) decreased intake, 
c) gastrointestinal problems, d) insufficient physical activity, e) pain, or f) 
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 ≥2#

8) Self-monitoring of nutrient 
intake and eating pattern

A: explain the patient how the food diary works and how to record daily 
intake within the diary@

B: instruct the patient to monitor food intake for two days in the dairy
9) 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 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 ≥2, 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/m2. The Harris and Benedict 
equation was used for patients with a BMI > 30 kg/m2 (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).

Figure 1 – Allocation of nurses, patient and data flow during the study

4
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Table 2 – Patients characteristics

Study population
N=152 (100%)

ONNI group
n=67 (44%)

UC group
n=85 (56%)

p-value

Gender (female) a 106 (70) 41 (61) 65 (77) 0.042‡,**

Age (years) b 49.8 (17.8) 49.7 (17.3) 49.9 (18.2) 0,871*

Hospital a

 General
 Academic

80 (53)
72 (47)

35 (52)
32 (48)

37 (44)
48 (56)

0.286‡

Surgical treatment a

 General#

 Orthopaedic
 Other$

37 (24)
81 (53)
34 (22)

15 (22)
40 (60)
12 (18)

22 (26)
41 (48)
22 (26)

0.501‡

Time to hospital admission b (days) 42 (32) 38 (29) 44 (34) 0.177*

Length of hospital stay b (days) 4.9 (7.4) 4.8 (5.6) 4.9 (8.7) 0.708*

Nutritional parameters
 Weight @,b(kg)
 BMI @,b

 MUST €,a

 Score 1
 Score ≥2

65.75 (16.3)
22.48 (4.7)

92 (62.6)
55 (37.4)

66.2 (17.3)
22.48 (4.8)

36 (55.4)
29 (44.6)

64.7 (15.1)
22.43 (4.60)

56 (68.3)
26 (31.7)

0,653*

0.849*

0.108‡

Nutrient requirements b

 Energy (kcal/day)
 Protein (grams/day)

1875 (295)
98.4 (24.3)

1910 (331)
99.6 (25.9)

1848 (263)
97.4 (23.0)

0.653*

0.653*

ONNI=Outpatient 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; ‡= 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 IG 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) a 10 (53) 15 (52)
Age (years) b 52.4 (20.7) 52.8 (19.1)
Surgical treatment a

 General #,a

 Orthopaedic
 Other $,a

11 (58)
2 (11)
6 (32)

13 (45)
3 (10)
13 (45)

MUST scores #,a

 Score 1
 Score ≥2

11 (58)
8 (42)

21 (72)
8 (38)

Delivery of the components of the ONNI and UC a

1 Determine causes of undernutrition 14 (74) n/a
2 Perform a nutritional care plan

a)	 tailored advice related to possible cause(s)
b)	 provide leaflets:
 ‘energy and protein enriched nutrition’ # ,
‘Tempting food’
c)	 refer to the dietician in case of MUST score ≥2#

13 (68)

8 (42)
19 (100)
8 (100)

n/a

6 (21) @

n/a
1 (13) @

3 Self- monitoring of nutrient intake and eating pattern# 19 (100) 29 (100) @

4 Counselling and encouragement 11 (100) n/a
5 Follow-up meeting&

a)	 discussion of the food diary:
b)	 tailored advice regarding protein rich products
c)	 evaluation of determined causes of undernutrition
d)	 other questions

9 (82)
4 (44)
3 (33)
1 (5)
4 (26)

n/a

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%); IG=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%CI 
630-1109) kcal of energy (p<0.000) and 34.1 (95%CI 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%CI -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 IG 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%; IG: 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 IG 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 fulfilment 
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?  

 
 
 
 

        O                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? 

 
 
 
 

        O                10 

 

6. Impaired oral health 

Does the patient regularly perform oral care? Yes/No 

How does the patient rate  his oral health?  

 
 
 
 

        O                10 

 

 

I had no 
appetite at 
all 

I had a very 
good 
appetite 

No pain Worst pain 

I have a very 
bad oral 
health 

I have an 
excellent 
oral health 
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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 I (2009), preoperative fasting time was observed as prima-
ry outcome. In period II (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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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).

5
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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).

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 I 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 I, 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 II, 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 I Site B) or on the first day after surgery (n=239, 77%).
During the data collection in period II, 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 II. 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 

5
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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 I, patients provided verbal 
informed consent for participation and anonymous collection of data. In period II, 
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% CI. 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 I, while 
184 (59.1%) underwent surgery in period II. 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 II were 7.2 years older than patients in period I 
(95% CI; 3–11 yrs.). Furthermore, the duration of surgical procedures increased, 
with 1:22 hrs between both periods (95% CI; 1:06–1:38 hrs) (see table 1). Delay of 
operation time, as observed during period II, occurred in 41 cases (22%).

Table 1 – Patient characteristics

Total N=311 Period I
n=127

Period II
n=184

Female a 161 (51.9) 67 (53.2) 94 (51.1)
Age b 58 (18) 54 (20) 61 (17)**
Urgency of surgery a

 Elective
 Emergency

258 (83.2)
52 (16.8)

119 (94.4)
7 (5.6)

139 (75.5)*
45 (24.5)

Surgical treatment a, @

 Vascular
 Trauma
 Gynaecologic
 Oncologic
 Gastroenterology
 Orthopaedic
 ENT & Maxillary
 Urology
 Plastic surgery

41 (13.2)
34 (10.9)
21 (6.8)
20 (6.4)
72 (23.2)
60 (19.3)
16 (5.1)
31 (10.0)
16 (5.1)

8 (6.3)
6 (4.7)
8 (6.3)

29 (22.8)
34 (26.8)
12 (9.4)
16 (12.6)
14 (11.0)

33 (17.9)
28 (15.2)
13 (7.1)
20 (10.9)
43 (23.4)
26 (14.1)
4 (2.2)
15 (8.2)
2 (1.1)

ASA PS Classification a, #

 ASA 1
 ASA 2
 ASA 3
 ASA 4

60 (24.0)
110 (44.0)
69 (27.6)
11 (4.4)

29 (42.6)
32 (47.1)
7 (10.3)
-

31 (17.0)
78 (42.9)
62 (34.1)
11 (6.0)

Duration of surgical procedure (min)b 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 I
*=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$

25th Median 75th 25th Median 75th

Study population@ 307 2:25 05:15 11:26 310 13:00 15:19 18:19
Period I 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 II 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
9.00-8.00 AM

61
123

1:59
3:16

3:25***

5:35
10:26
12:00

61
122

12:37
13:02

13:55****

16:04
14:33
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 II

No improvement was observed in adequate adherence for period II compared to 
period I (period I n = 18 out of 127, 14.2%; period II n = 12 out of 183, 6.5%). 
Moreover, adequate adherence to fasting from solid foods was 7.6% lower in period 
II (95% CI 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 I and 14:51 hrs (IQR 12:50–18:18 

tel:00 11:45 16:00 7
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hrs) during period II. This difference was not statistically significant based on the 
Mann-Whitney test (p = 0.41).

During period II, 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% CI 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 II

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

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.

5
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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 II (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 II

Duration of postoperative fasting# Duration of perioperative fasting #

N 25th Median 75th N 25th Median 75th

Fasting from clear 
fluids

144 01:38 02:56 04:13 135 07:53 11:00 16:00

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 
foods

153 03:32 05:35 14:53 146 20:00 23:46 30:30

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

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

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 II, both sites) or preoperatively 
at the holding (period I, site B). Hospital routines may have also changed. Moreover, 
patients included in period II 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 
(31, 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 LiquidsClear Liquids Solid foods

Surgical specialty N (%) * 25th IQR median 75th

IQR

25th IQR median 75th

IQR

25th IQR median 75th

IQR

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 and minutes.

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
-	 clear liquids: A= <3hrs; B = 3-6hrs; C = 6-12hrs ; D = >12hrs.
-	 solid foods: A = <8hrs; B = 8-12hrs; C = 12-18hrs; D= >18hrs.
Postoperative fasting
-	 clear liquids: A= <2hrs; B = 2-4hrs; C = 4-6hrs ; D = >6hrs.
-	 solid foods: A = <4hrs; B = 4-6hrs; C = 6-8hrs; D= >8hrs.
Perioperative fasting
-	 clear liquids: A= <6hrs; B = 6-12hrs; C = 12-18hrs ; D = >18hrs.
-	 solid foods: A = <18hrs; B = 18-24hrs; C = 24-36hrs; D= >36hrs.
A indicate adequate duration of fasting; B, C and D indicate inadequate duration of fasting.

tel:00 15:19 18:19 0:52
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Postoperative resumption Total time of absence of oral intake

Solid foods Clear Liquids Solid foods

25th IQR median 75th

IQR

25th IQR median 75th

IQR

25th IQR median 75th

IQR

25th IQR median 75th

IQR

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

some patients underwent surgical treatment for more than 1 option IQR=Interquartile range; $=HH:MM are hours and 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 2 3 2 11 1 8 2 4 2 5 1 9

33 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 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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Patient education regarding fasting 
recommendations to shorten fasting times 
in patients undergoing esophago-gastro-
duodenoscopy (EGD): a controlled pilot 
study

Harm H.J. van Noort, Carlijn R Lamers, Hester Vermeulen, Getty Huisman-de Waal, 
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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. Outcomes 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 IG 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 IG 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 (GI) 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).

6
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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 α = .05 and β = .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.

6
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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 ρ (ρ =0.79–0.83) (33) and the weighted κ (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 χ2 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%).

6
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Table 1 – Patients’ characteristics

Control group (CG)
(n=67)

Intervention group (IG) 
(n=42)

Female 42 (63) 19 (45)
Age (years) 59.6 ± 15.3 58.7 ± 18.6
ASA PS Classification 1

 I
 II
 III

13 (20)
48 (73)
5 (7)

6 (15)
32 (78)
3 (7)

Session
 Morning
 Afternoon

59 (87)
9 (13)

33 (79)
9 (21)

Indication for endoscopy
 Dysphagia
 Nausea
 Reflux or pyrosis
 Dyspepsia
 Follow-up endoscopy
 Other

23 (34)
12 (18)
13 (19)
29 (43)
9 (13)
13 (19)

14 (33)
3 (7)
9 (21)
11 (26)
3 (7)
12 (29)

Duration of endoscopy (minutes) 5.8 ± 2.3 5.8 ± 2.3
Type of last meal
 Sandwich
 Yoghurt
 Warm meal
 Fruit
 Other

21 (31)
5 (8)
28 (42)
2 (3)
11 (16)

17 (41)
12 (29)
5 (12)
3 (7)
5 (12)

Type of last drink
 Water
 Tea
 Apple juice
 Lemonade
 Coffee
 Other

35 (52)
11 (16)
1 (2)
3 (5)
10 (15)
7 (10)

23 (55)
11 (26)
0 (0)
2 (5)
2 (5)
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);
1 data was missing for two patients.
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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) IG (n=42) mean difference (95%CI) p-value
 care to prepare for endoscopy 8.7 ± 1.0 8.2 ± 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)
 from solid foods
 morning session
 afternoon session

12:56 ± 3:09
13:18 ± 2:08
10:34 ± 6:30

9:31 ± 3:01
9:48 ± 2:39
7:43 ± 3:39

3:14 (2:05-4:24)
3:20 (2:19-4:20)
2:51 (-2:32-8:14)

<0.000
<0.000
0.274

6
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Table 2  (Continued)

Patients’ satisfaction CG (n=67) IG (n=42) mean difference (95%CI) p-value
 from clear liquids
 morning session
 afternoon session

10:26 ± 3:26
10:35 ± 3:03
9:29 ± 5:29

5:03 ± 3:46
4:57 ± 3:42
5:25 ± 4:12

5:22 (3:57-6:46)
5:38 (4:06-7:09)
244 (-0:50-8:57)

<0.000
<0.000
0.096

Mucosal Visibility Score (MVS)*
 Lower esophagus
 Corpus
 Antrum
 Fundus
Total MVS

2.2 ± 1.0
2.6 ± 1.1
2.0 ± 1.0
1.9 ± 1.0
8.7 ± 3.4

1.9 ± 0.9
2.0 ± 0.8
1.5 ± 0.7
1.4 ± 0.7
6.8 ± 2.4

0.304 (-0.085 – 0.694)
0.573 (0.222 – 0.925)
0.563 (0.198 – 0. 927)
0.527 (0.171 – 0.883)
1.92 (0.831 – 3.013)

0.125
0.002
0.003
0.004
0.001

Judge-ability
 Lower esophagus
 Corpus
 Antrum
 Fundus

7.0 ± 2.3
6.4 ± 2.6
7.5 ± 2.1
7.4 ± 2.4

8.4 ± 1.3
8.2 ± 1.2
8.8 ± 1.4
9.1 ± 0.9

-1.3 (-2.2- -0.6)
-1.7 (-2.5 - -0.9)
-1.5 (-2.2- -0.8)
-1.2 (-1.9 - -0.5)

<0.000
<0.000
<0.000
0.001

Presence of gastric residue
Gastric residual volume (ml)

63 (96)
58 ± 50

35 (85)
31 ± 26

10.1 ( -1.9 – 22.1)
27.0 (9.1-45.0)

0.070
0.003

Need to flush
Flushing volume (ml)

42 (64)
72 ± 44

15 (37)
48 ± 23

27.0 (8.4 – 45.6)
24.7 (0.9-48.5)

0.006
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 
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). 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).

6
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C O N T R O L  G R O U P  I N T E R V E N T I O N  G R O U P

DURATION OF FASTING FROM SOLID FOODS
<6 hours 6-8 hours 8-12 hours >12 hours

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).

6
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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 IG 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%]; IG: 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 IG 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 

6
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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. 



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 149PDF page: 149PDF page: 149PDF page: 149

149

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

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.
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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 
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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 (91, 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 design 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.

7



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 168PDF page: 168PDF page: 168PDF page: 168

168

Chapter 7

References

1.	 van Rooijen SJ, Molenaar CJL, Schep G, van Lieshout R, Beijer S, Dubbers R, et al. Making Patients Fit 
for Surgery: Introducing a Four Pillar Multimodal Prehabilitation Program in Colorectal Cancer. Am J Phys 
Med Rehabil. 2019;98(10):888-96.

2.	 Minnella EM, Awasthi R, Loiselle SE, Agnihotram RV, Ferri LE, Carli F. Effect of Exercise and Nutrition 
Prehabilitation on Functional Capacity in Esophagogastric Cancer Surgery: A Randomized Clinical Trial. 
JAMA Surg. 2018;153(12):1081-9.

3.	 West MA, Wischmeyer PE, Grocott MPW. Prehabilitation and Nutritional Support to Improve Perioperative 
Outcomes. Curr Anesthesiol Rep. 2017;7(4):340-9.

4.	 Bruns ERJ, Argillander TE, Van Den Heuvel B, Buskens CJ, Van Duijvendijk P, Winkels RM, et al. Oral Nu-
trition as a Form of Pre-Operative Enhancement in Patients Undergoing Surgery for Colorectal Cancer: A 
Systematic Review. Surg Infect (Larchmt). 2018;19(1):1-10.

5.	 de Klerk M, van Dalen DH, Nahar-van Venrooij LMW, Meijerink W, Verdaasdonk EGG. A multimodal preha-
bilitation program in high-risk patients undergoing elective resection for colorectal cancer: A retrospective 
cohort study. Eur J Surg Oncol. 2021.

6.	 Berkel AEM, Bongers BC, Kotte H, Weltevreden P, de Jongh FHC, Eijsvogel MMM, et al. Effects of Com-
munity-based Exercise Prehabilitation for Patients Scheduled for Colorectal Surgery With High Risk for 
Postoperative Complications: Results of a Randomized Clinical Trial. Ann Surg. 2021.

7.	 van Zutphen M, Winkels RM, van Duijnhoven FJ, van Harten-Gerritsen SA, Kok DE, van Duijvendijk P, et 
al. An increase in physical activity after colorectal cancer surgery is associated with improved recovery 
of physical functioning: a prospective cohort study. BMC Cancer. 2017;17(1):74.

8.	 van Noort HHJ, Ettema RGA, Vermeulen H, Huisman-de Waal G, Basic Care Revisited G. Outpatient pre-
operative oral nutritional support for undernourished surgical patients: A systematic review. J Clin Nurs. 
2019;28(1-2):7-19.

9.	 Ten Cate D, Ettema RGA, Huisman-de Waal G, Bell JJ, Verbrugge R, Schoonhoven L, et al. Interventions 
to prevent and treat malnutrition in older adults to be carried out by nurses: A systematic review. J Clin 
Nurs. 2020;29(11-12):1883-902.

10.	 van den Berg GH, Huisman-de Waal GGJ, Vermeulen H, de van der Schueren MAE. Effects of nursing 
nutrition interventions on outcomes in malnourished hospital inpatients and nursing home residents: A 
systematic review. Int J Nurs Stud. 2021;117:103888.

11.	 Richards DA, Hilli A, Pentecost C, Goodwin VA, Frost J. Fundamental nursing care: A systematic review of 
the evidence on the effect of nursing care interventions for nutrition, elimination, mobility and hygiene. 
J Clin Nurs. 2017.

12.	 Karlsson S, Andersson L, Berglund B. Early Assessment of Nutritional Status in Patients Scheduled for 
Colorectal Cancer Surgery. Gastroenterol Nurs. 2009;32(4):265-70.

13.	 van Noort HHJ, Heinen M, van Asseldonk M, Ettema RGA, Vermeulen H, Huisman-de Waal G, et al. Using 
intervention mapping to develop an outpatient nursing nutritional intervention to improve nutritional 
status in undernourished patients planned for surgery. BMC Health Serv Res. 2020;20(1):152.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 169PDF page: 169PDF page: 169PDF page: 169

169

General discussion

14.	 van Noort HHJ, Witteman BJM, Vermeulen H, Huisman-de Waal G, Basic Care Revisited research g. An 
outpatient nursing nutritional intervention to prehabilitate undernourished patients planned for surgery: 
A multicentre, cluster-randomised pilot study. Clin Nutr. 2019.

15.	 Harm H.J. van Noort R, MSc, Carlijn R. Lamers, MSc, Hester Vermeulen, RN PhD, Getty Huisman-de 
Waal, RN, MSc, Ben J.M. Witteman, MD PhD. Patient education regarding fasting recommendations to 
shorten fasting times in patients undergoing esophago-gastro-duodenoscopy (EGD): a controlled pilot 
study. Submitted 2021.

16.	 Weimann A, Braga M, Carli F, Higashiguchi T, Hubner M, Klek S, et al. ESPEN guideline: Clinical nutrition 
in surgery. Clin Nutr. 2017;36(3):623-50.

17.	 Gillis C, Davies SJ, Carli F, Wischmeyer PE, Wootton SA, Jackson AA, et al. Current Landscape of Nutrition 
Within Prehabilitation Oncology Research: A Scoping Review. Front Nutr. 2021;8:644723.

18.	 McIsaac DI, Gill M, Boland L, Hutton B, Branje K, Shaw J, et al. Prehabilitation in adult patients undergoing 
surgery: an umbrella review of systematic reviews. Br J Anaesth. 2021.

19.	 Doorduijn AS, van Gameren Y, Vasse E, de Roos NM. At Your Request((R)) room service dining improves 
patient satisfaction, maintains nutritional status, and offers opportunities to improve intake. Clin Nutr. 
2016;35(5):1174-80.

20.	 Dijxhoorn DN, VE IJ-H, Wanten GJA, van den Berg MGA. Strategies to increase protein intake at mealtimes 
through a novel high-frequency food service in hospitalized patients. Eur J Clin Nutr. 2019;73(6):910-6.

21.	 VE IJ-H, Wanten GJA, de Nes LCF, van den Berg MGA. Effect of a Preoperative Home-Delivered, Protein-Rich 
Meal Service to Improve Protein Intake in Surgical Patients: A Randomized Controlled Trial. JPEN J Parenter 
Enteral Nutr. 2021;45(3):479-89.

22.	 Dijxhoorn DN, van den Berg MGA, Kievit W, Korzilius J, Drenth JPH, Wanten GJA. A novel in-hospital meal 
service improves protein and energy intake. Clin Nutr. 2018;37(6 Pt A):2238-45.

23.	 Castro EM, Van Regenmortel T, Vanhaecht K, Sermeus W, Van Hecke A. Patient empowerment, patient 
participation and patient-centeredness in hospital care: A concept analysis based on a literature review. 
Patient Educ Couns. 2016;99(12):1923-39.

24.	 Jefferies D, Johnson M, Ravens J. Nurturing and nourishing: the nurses’ role in nutritional care. J Clin Nurs. 
2011;20(3-4):317-30.

25.	 Hamers JPH, Nijhuis-van der Sanden MWG, Ettema RGA, Heinen M, Huisman-de Waal G, de Man-van 
Ginkel JM, et al. Essential nursing care: most provided, least evidence based. The basic care revisited 
program. J Adv Nurs. 2016;72:51-.

26.	 Gillis C, Gill M, Gramlich L, Culos-Reed SN, Nelson G, Ljungqvist O, et al. Patients’ perspectives of prehabil-
itation as an extension of Enhanced Recovery After Surgery protocols. Can J Surg. 2021;64(6):E578-E87.

27.	 Nahon I, Paterson C, Sayner A. The Impact of Exercise and Nutrition as Part of a Person-Centered Ap-
proach to Prehabilitation in Patients with Bladder Cancer. Semin Oncol Nurs. 2020;36(5):151072.

28.	 Dijkman EM, ; Leenen, J.P.L., ; Koorn, R.M.,; Wilmink, D.;. Health literacy and optimizing education ma-
terials in a surgical population. Journal of Nursing Education and Practice. 2020;10(9):72-9.

7



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 170PDF page: 170PDF page: 170PDF page: 170

170

Chapter 7

29.	 van Lieshout R, Lize N, Tick LW, van Deursen J, Driessen E, Janssen T, et al. Nutrition-related problems, 
nutritional support practices and barriers to adherence to nutritional guidelines during intensive treatment 
for acute myeloid leukemia: Patients’ and hematology nurses’ perspectives and experiences. Clinical 
Nutrition ESPEN. 2022.

30.	 Koetsier M, ; de Klerk, E.S.; Rietveld, S.; Boesveldt, S.; Postma, E.M.; MorquechoCampos, P.; Hollmann, 
M.W.; Preckel, B.; Hermanides, J.; Van Stijn, M.F.;. Food preference of patients shortly after surgery at 
the postoperative anaesthesia care unit. Clinical Nutrition ESPEN. 2021;46:S750-S1.

31.	 Timmers T, Janssen L, Kool RB, Kremer JA. Educating Patients by Providing Timely Information Using 
Smartphone and Tablet Apps: Systematic Review. J Med Internet Res. 2020;22(4):e17342.

32.	 Schoeppe S, Alley S, Van Lippevelde W, Bray NA, Williams SL, Duncan MJ, et al. Efficacy of interventions 
that use apps to improve diet, physical activity and sedentary behaviour: a systematic review. Int J Behav 
Nutr Phys Act. 2016;13(1):127.

33.	 Whitehead L, Seaton P. The Effectiveness of Self-Management Mobile Phone and Tablet Apps in Long-
term Condition Management: A Systematic Review. J Med Internet Res. 2016;18(5):e97.

34.	 Badawy SM, Barrera L, Sinno MG, Kaviany S, O’Dwyer LC, Kuhns LM. Text Messaging and Mobile Phone 
Apps as Interventions to Improve Adherence in Adolescents With Chronic Health Conditions: A Systematic 
Review. JMIR Mhealth Uhealth. 2017;5(5):e66.

35.	 Hardt S, Schulz MRG, Pfitzner T, Wassilew G, Horstmann H, Liodakis E, et al. Improved early outcome 
after TKA through an app-based active muscle training programme-a randomized-controlled trial. Knee 
Surg Sports Traumatol Arthrosc. 2018;26(11):3429-37.

36.	 Timmers T, Janssen L, Pronk Y, van der Zwaard BC, Koeter S, van Oostveen D, et al. Assessing the Efficacy 
of an Educational Smartphone or Tablet App With Subdivided and Interactive Content to Increase Patients’ 
Medical Knowledge: Randomized Controlled Trial. JMIR Mhealth Uhealth. 2018;6(12):e10742.

37.	 Ong J, 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.

38.	 van der Meij E, Anema JR, Leclercq WKG, Bongers MY, Consten ECJ, Schraffordt Koops SE, et al. Per-
sonalised perioperative care by e-health after intermediate-grade abdominal surgery: a multicentre, 
single-blind, randomised, placebo-controlled trial. Lancet. 2018;392(10141):51-9.

39.	 Mata J, Pecorelli N, Kaneva P, Moldoveanu D, Gosselin-Tardiff A, Alhashemi M, et al. A mobile device 
application (app) to improve adherence to an enhanced recovery program for colorectal surgery: a ran-
domized controlled trial. Surg Endosc. 2020;34(2):742-51.

40.	 EatMyRide. 2022 [Available from: https://eatmyride.com/#

41.	 Ofei KT, Mikkelsen BE, Scheller RA. Validation of a novel image-weighed technique for monitor-
ing food intake and estimation of portion size in hospital settings: a pilot study. Public Health Nutr. 
2019;22(7):1203-8.

42.	 Asberg K, Bendtsen M. Perioperative digital behaviour change interventions for reducing alcohol con-
sumption, improving dietary intake, increasing physical activity and smoking cessation: a scoping review. 
Perioper Med (Lond). 2021;10(1):18.

https://eatmyride.com/#


585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 171PDF page: 171PDF page: 171PDF page: 171

171

General discussion

43.	 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.

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. 2021;40(3):1405-12.

45.	 Brown L, Heuberger R. Nothing by mouth at midnight: saving or starving? A literature review. Gastroenterol 
Nurs. 2014;37(1):14-23.

46.	 Diks J, van Hoorn DE, Nijveldt RJ, Boelens PG, Hofman Z, Bouritius H, et al. Preoperative fasting: an 
outdated concept? JPEN J Parenter Enteral Nutr. 2005;29(4):298-304.

47.	 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.

48.	 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.

49.	 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.

50.	 Noba L, Wakefield A. Are carbohydrate drinks more effective than preoperative fasting: A systematic 
review of randomised controlled trials. J Clin Nurs. 2019;28(17-18):3096-116.

51.	 Witt L, Lehmann B, Sumpelmann R, Dennhardt N, Beck CE. Quality-improvement project to reduce actual 
fasting times for fluids and solids before induction of anaesthesia. BMC Anesthesiol. 2021;21(1):254.

52.	 Ljungqvist O, Thorell A, Gutniak M, Haggmark T, Efendic S. Glucose infusion instead of preoperative fasting 
reduces postoperative insulin resistance. J Am Coll Surg. 1994;178(4):329-36.

53.	 Nygren J, Soop M, Thorell A, Sree Nair K, Ljungqvist O. Preoperative oral carbohydrates and postoperative 
insulin resistance. Clin Nutr. 1999;18(2):117-20.

54.	 Nygren J, Soop M, Thorell A, Efendic S, Nair KS, Ljungqvist O. Preoperative oral carbohydrate adminis-
tration reduces postoperative insulin resistance. Clin Nutr. 1998;17(2):65-71.

55.	 Soop M, Nygren J, Myrenfors P, Thorell A, Ljungqvist O. Preoperative oral carbohydrate treatment attenu-
ates immediate postoperative insulin resistance. Am J Physiol Endocrinol Metab. 2001;280(4):E576-83.

56.	 Perrone F, da-Silva-Filho AC, Adorno IF, Anabuki NT, Leal FS, Colombo T, et al. Effects of preoperative 
feeding with a whey protein plus carbohydrate drink on the acute phase response and insulin resistance. 
A randomized trial. Nutr J. 2011;10:66.

57.	 Awad S, Varadhan KK, Ljungqvist O, Lobo DN. A meta-analysis of randomised controlled trials on preop-
erative oral carbohydrate treatment in elective surgery. Clin Nutr. 2013;32(1):34-44.

58.	 Sarin A, Chen LL, Wick EC. Enhanced recovery after surgery-Preoperative fasting and glucose loading-A 
review. J Surg Oncol. 2017;116(5):578-82.

59.	 Gustafsson UO, Scott MJ, Schwenk W, Demartines N, Roulin D, Francis N, et al. Guidelines for perioper-
ative care in elective colonic surgery: Enhanced Recovery After Surgery (ERAS((R))) Society recommen-
dations. World J Surg. 2013;37(2):259-84.

60.	 Soop M, Nygren J, Thorell A, Ljungqvist O. Stress-induced insulin resistance: recent developments. Curr 
Opin Clin Nutr Metab Care. 2007;10(2):181-6.

7



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 172PDF page: 172PDF page: 172PDF page: 172

172

Chapter 7

61.	 Thorell A, Efendic S, Gutniak M, Haggmark T, Ljungqvist O. Insulin resistance after abdominal surgery. Br 
J Surg. 1994;81(1):59-63.

62.	 Thorell A, Nygren J, Ljungqvist O. Insulin resistance: a marker of surgical stress. Curr Opin Clin Nutr Metab 
Care. 1999;2(1):69-78.

63.	 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.

64.	 Sato H, Carvalho G, Sato T, Lattermann R, Matsukawa T, Schricker T. The association of preoperative 
glycemic control, intraoperative insulin sensitivity, and outcomes after cardiac surgery. J Clin Endocrinol 
Metab. 2010;95(9):4338-44.

65.	 Yildiz H, Gunal SE, Yilmaz G, Yucel S. Oral carbohydrate supplementation reduces preoperative discomfort 
in laparoscopic cholecystectomy. J Invest Surg. 2013;26(2):89-95.

66.	 Hausel J, Nygren J, Thorell A, Lagerkranser M, Ljungqvist O. Randomized clinical trial of the effects of oral 
preoperative carbohydrates on postoperative nausea and vomiting after laparoscopic cholecystectomy. 
Br J Surg. 2005;92(4):415-21.

67.	 Smith MD, McCall J, Plank L, Herbison GP, Soop M, Nygren J. Preoperative carbohydrate treatment for 
enhancing recovery after elective surgery. Cochrane Database Syst Rev. 2014(8):CD009161.

68.	 Xu D, Zhu X, Xu Y, Zhang L. Shortened preoperative fasting for prevention of complications associated 
with laparoscopic cholecystectomy: a meta-analysis. J Int Med Res. 2017;45(1):22-37.

69.	 Aroni P, Fonseca LF, Ciol MA, Margatho AS, Galvao CM. The use of mentholated popsicle to reduce thirst 
during preoperative fasting: A randomised controlled trial. J Clin Nurs. 2020;29(5-6):840-51.

70.	 Zia F, Cosic L, Wong A, Levin A, Lu P, Mitchell C, et al. Effects of a short message service (SMS) by cellular 
phone to improve compliance with fasting guidelines in patients undergoing elective surgery: a retro-
spective observational study. BMC Health Serv Res. 2021;21(1):27.

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

72.	 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.

73.	 Mohan S, Chakravarthy M, George A, Devanahalli A, Kumar J. Knowledge of Nurses About Preoperative 
Fasting in a Corporate Hospital. J Contin Educ Nurs. 2018;49(3):127-31.

74.	 Lee CK, Lee IF. Preoperative patient teaching: the practice and perceptions among surgical ward nurses. 
J Clin Nurs. 2013;22(17-18):2551-61.

75.	 Ackerman RS, Tufts CW, DePinto DG, Chen J, Altshuler JR, Serdiuk A, et al. How Sweet Is This? A Review 
and Evaluation of Preoperative Carbohydrate Loading in the Enhanced Recovery After Surgery Model. 
Nutr Clin Pract. 2020;35(2):246-53.

76.	 Rowe D. Time for anaesthetists to take back control of the preoperative fasting message. Comment on 
Br J Anaesth 2020; 124: 361-3. Br J Anaesth. 2020;125(4):e347-e8.

77.	 Sharma V, Gudivada D, Gueret R, Bailitz J. Ultrasound-Assessed Gastric Antral Area Correlates With 
Aspirated Tube Feed Volume in Enterally Fed Critically Ill Patients. Nutr Clin Pract. 2017;32(2):206-11.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 173PDF page: 173PDF page: 173PDF page: 173

173

General discussion

78.	 Brotfain E, Erblat A, Luft P, Elir A, Gruenbaum BF, Livshiz-Riven I, et al. Nurse-performed ultrasound 
assessment of gastric residual volume and enteral nasogastric tube placement in the general intensive 
care unit. Intensive Crit Care Nurs. 2022;69:103183.

79.	 Doctor JR, Chandan P, Shetty N, Gala K, Ranganathan P. Ultrasound-guided assessment of gastric residual 
volume in patients receiving three types of clear fluids: A randomised blinded study. Indian J Anaesth. 
2021;65(4):289-94.

80.	 Mohammad Khalil A, Gaber Ragab S, Makram Botros J, Ali Abd-Aal H, Labib Boules M. Gastric Residual 
Volume Assessment by Gastric Ultrasound in Fasting Obese Patients: A Comparative Study. Anesth Pain 
Med. 2021;11(1):e109732.

81.	 Taskin G, Inal V, Yamanel L. Does ultrasonographic assessment of gastric antrum correlate with gas-
tric residual volume in critically ill patients? A prospective observational study. J Clin Monit Comput. 
2021;35(4):923-9.

82.	 Rocha C, Kamada LMK, Andrade Filho PH, Villaverde IA, Shiro JYB, Silva Junior JMD. Ultrasono-
graphic evaluation of gastric content and volume: a systematic review. Rev Assoc Med Bras (1992). 
2020;66(12):1725-30.

83.	 Byrnes A, Worrall J, Young A, Mudge A, Banks M, Bauer J. Early post-operative diet upgrade in older pa-
tients may improve energy and protein intake but patients still eat poorly: an observational pilot study. 
J Hum Nutr Diet. 2018;31(6):818-24.

84.	 Constansia RDN, Hentzen J, Hogenbirk RNM, van der Plas WY, Campmans-Kuijpers MJE, Buis CI, et al. 
Actual postoperative protein and calorie intake in patients undergoing major open abdominal cancer 
surgery: A prospective, observational cohort study. Nutr Clin Pract. 2021.

85.	 Carezzo. Waterijs Framboos-Aardbei 2022 [Available from: https://carezzo.nl/ons-assortiment/c/10-ei-
witverrijkt-waterijs

86.	 Eskes AM, Schreuder AM, Vermeulen H, Nieveen van Dijkum EJM, Chaboyer W. Developing an evi-
dence-based and theory informed intervention to involve families in patients care after surgery: A quality 
improvement project. Int J Nurs Sci. 2019;6(4):352-61.

87.	 Zwakhalen SMG, Hamers JPH, Metzelthin SF, Ettema R, Heinen M, De Man-Van Ginkel JM, et al. Basic 
nursing care: the most provided, the least evidence based. A discussion paper. J Clin Nurs. 2018.

88.	 Richards DA. Observational research on fundamental nursing care: Enough already! J Clin Nurs. 
2020;29(11-12):1765-7.

89.	 Bleijenberg N, de Man-van Ginkel JM, Trappenburg JCA, Ettema RGA, Sino CG, Heim N, et al. Increasing 
value and reducing waste by optimizing the development of complex interventions: Enriching the devel-
opment phase of the Medical Research Council (MRC) Framework. Int J Nurs Stud. 2017;79:86-93.

90.	 Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating complex 
interventions: the new Medical Research Council guidance. Int J Nurs Stud. 2013;50(5):587-92.

91.	 Heinen MM, Bartholomew LK, Wensing M, van de Kerkhof P, van Achterberg T. Supporting adherence and 
healthy lifestyles in leg ulcer patients: systematic development of the Lively Legs program for dermatology 
outpatient clinics. Patient Educ Couns. 2006;61(2):279-91.

7

https://carezzo.nl/ons-assortiment/c/10-ei-


585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 174PDF page: 174PDF page: 174PDF page: 174

174

Chapter 7

92.	 van Belle E, Zwakhalen SMG, Caris J, Van Hecke A, Huisman-de Waal G, Heinen M. Tailoring of the Tell-
us Card communication tool for nurses to increase patient participation using Intervention Mapping. 
J Clin Nurs. 2017.

93.	 van Dongen EJ, Leerlooijer JN, Steijns JM, Tieland M, de Groot LC, Haveman-Nies A. Translation of a 
tailored nutrition and resistance exercise intervention for elderly people to a real-life setting: adaptation 
process and pilot study. BMC Geriatr. 2017;17(1):25.

94.	 Romeike K, Lechner L, de Vries H, Oenema A. Development of a computer-tailored nutrition and physi-
cal activity intervention for lower-educated women of Dutch, Turkish and Moroccan origin using content 
matching and ethnic identity tailoring. BMC Public Health. 2016;16:924.

95.	 Bartholomew L, Markham C, Ruiter R, Fernández M, Kok G, Parcel G. Planning Health Promotion Pro-
grams: An Intervention Mapping Approach. Fourth edition ed. United States of America: John Wiley & 
Sons, Inc. ; 2016. 622 p.

96.	 Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A new framework for de-
veloping and evaluating complex interventions: update of Medical Research Council guidance. BMJ. 
2021;374:n2061.

97.	 Walthall H, Schutz S, Snowball J, Vagner R, Fernandez N, Bartram E. Patients’ and clinicians’ experi-
ences of remote consultation? A narrative synthesis. J Adv Nurs. 2022.

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

99.	 Burden S, Todd C, Hill J, Lal S. Pre-operative nutrition support in patients undergoing gastrointestinal 
surgery. Cochrane Database Syst Rev. 2012;11:CD008879.

100.	Huisman-de Waal G, Feo R, Vermeulen H, Heinen M. Students’ perspectives on basic nursing care 
education. J Clin Nurs. 2018.



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 175PDF page: 175PDF page: 175PDF page: 175



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 176PDF page: 176PDF page: 176PDF page: 176



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 177PDF page: 177PDF page: 177PDF page: 177

Chapter 8
Summary

Nederlandse samenvatting

Data management plan

Curriculum vitae

List of publications

PhD portfolio

Dankwoord



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 178PDF page: 178PDF page: 178PDF page: 178



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 179PDF page: 179PDF page: 179PDF page: 179

179

Summary

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.

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 



585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort585474-L-bw-vanNoort
Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022Processed on: 1-11-2022 PDF page: 181PDF page: 181PDF page: 181PDF page: 181

181

Summary

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

Een operatie ondergaan vraagt een goede conditie en goede voedingsstatus omdat hi-
ermee herstel na de operatie vlotter zal verlopen. Patiënten met (risico op) ondervoed-
ing hebben ondersteunende voedingszorg nodig. Verpleegkundigen kunnen tijdens 
het preoperatieve spreekuur voedingszorg initiëren en patiënten voorlichten over wat 
goed eten vóór een operatie inhoud. Echter ontbreekt wetenschappelijk bewijs voor 
deze essentiële verpleegkundige zorg en worden patiënten vaak niet goed voorgelicht. 
Dit proefschrift beschrijft daarom de ontwikkeling en evaluatie van verpleegkundige 
voedingszorg voor ondervoede patiënten 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 patiënten 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 patiënten (figuur 1).

De eerste stap hierin is beschreven in hoofdstuk 2. Een literatuuronderzoek 
werd gedaan om de componenten van voedingszorg waarbij patiënten 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 diëtisten uitgevoerd, er waren geen studies waarin verpleegkundigen 
hierin het voortouw hadden. Patiënten die deze voedingszorg ontvingen hadden een 
verbetering van hun voedingsstatus, voedingsinname en kwaliteit van leven. Patiënt-
en die begeleiding rondom voeding kregen hadden betere uitkomsten dan patiënten 
die alleen voedingssupplementen kregen. De componenten van voedingszorg vorm-
den de basis van een nieuw-ontwikkelde verpleegkundige voedingsinterventie aan 
patiënten 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 patiënten rondom het verbeteren van hun voedingstoestand. Het bleek dat 
zowel verpleegkundigen en patiënten 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.

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

Doelen van de verpleegkundige voedingsinterventie waren de voedingsstatus van 
patiënten 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 barrières 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 geëvalueerd 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 
patiënten namen deel tijdens deze haalbaarheidsfase. Aan het einde van de haal-
baarheidsfase verleenden de verpleegkundigen alle interventiecomponenten. Voor 
de effectevaluatie werden in totaal 152 patiënten geïncludeerd van wie 67 (43%) 
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de interventie ontvingen. Patiënten in de interventie groep had meer eiwit en ener-
gie-inname en behaalden vaker de voedingsbehoeftes vergeleken met de patiënten 
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 patiënten die een operatie ondergaan.

Nuchter blijven
Het tweede deel van dit proefschrift omschrijft de naleving van richtlijnen omtrent 
het nuchter houden vóór een operatie en snelle hervatten van orale voedingsinname 
na een operatie. Kort voor de operatie is het verplicht voor patiënten 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 patiënten 
geïncludeerd, van wie 127 (40,9%) patiënten in 2009. Preoperatief vasten van vast 
voedsel en heldere vloeistoffen was verlengd in 280 ( 90,3%) en 208 (67,8%) van de 
patiënten 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 
patiënten 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. Patiënten bleken te zijn geïnstrueerd om vanaf middernacht nuchter te 
blijven. Bovendien was de helft van de patiënten niet op de hoogte van het interval 
dat ze niet mochten eten en drinken. Er werd geconcludeerd dat patiënten 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 patiënten om langdurig vasten te voorkomen. Volgens hoofdstuk 5 en 
andere onderzoeken kan voorlichting aan de patiënt 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 patiënten die 
gastroduodenoscopie ondergaan. Uitkomsten waren de toepasbaarheid volgens het 
perspectief van patiënten, de daadwerkelijke naleving van de aanbevelingen, maa-
gzichtbaarheid en comfort van de patiënt. Na observatie van de nuchterduur bij 
67 (61%) patiënten tijdens de standaard zorgverlening, werd een interventiegroep 
van tweeënveertig patiënten (39%) door een verpleegkundige voorgelicht over het 
waarom, hoe en wat van nuchter blijven. Hierdoor hadden deze patiënten 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 geïnstrueerde patiënten in 
vergelijking met patiënten die de gebruikelijke zorg kregen. De aanmoediging om te 
blijven drinken was voor de meeste geïnstrueerde patiënten gemakkelijker toe te 
passen dan om te blijven eten. De toepassing van het nuchterbeleid door patiënten 
werd beïnvloed door hun perspectieven op nuchter blijven, hun ervaren ongemak, 
professionele ondersteuning, en biologisch ritme. De perspectieven van patiënten 
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 patiënten om hun laatste maaltijd en drankje voor 
een ingreep optimaal in hun biologische ritme te plannen. De voorgelichte patiënten 
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 patiënten 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 patiënten die ‘s ochtends een procedure moeten ondergaan. Patiënten die 
‘s middags worden ingepland, kunnen ‘s ochtends vroeg eten. Toekomstige studies 
moeten de andere barrières 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 IQ. 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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Ichthus College te Veenendaal in 2007. Daarna studeerde hij HBO-Verpleegkunde 
aan Christelijke Hogeschool Ede (CHE) te Ede. Na zijn diplomering in 2010 startte 
hij in Ziekenhuis Gelderse Vallei (ZGV) direct met de opleiding tot Medium Care ver-
pleegkundige. Om meer klinische ervaring op te doen werkte hij vervolgens op de 
verpleegafdeling abdominale chirurgie, vaat&trauma chirurgie, en op de nefrologie/
interne geneeskunde. In 2012 werd hij lid van de Verpleegkundige Advies Raad, waar 
hij ook enige tijd vicevoorzitter van was. In 2015 rondde hij de master verpleging-
swetenschappen af aan de Universiteit Utrecht.

Vervolgens werkte hij als verpleegkundig wetenschapper in ZGV en startte hij parttime 
als docent bij de opleiding Verpleegkunde aan de CHE. Als docent Verpleegkunde was 
Harm betrokken bij EBP onderwijs en afstudeerbegeleider voor zowel voltijd al deeltijd 
studenten, en was hij examinator in jaar 4. Hij rondde hiertoe de basiskwalificaties 
examinering en afstudeerbegeleiding af. Als verpleegkundig wetenschapper in ZGV 
deed Harm een onderzoek naar dorst op de afdeling nefrologie.

In september 2016 startte Harm als junior onderzoeker in het project Basic 
Care Revisited. Dit project om wetenschap te generen voor Essentiele Zorg werd 
uitgevoerd door o.a. IQ healthcare van het Radboudumc. Vanuit ZGV werkte hij in 
dit project mee aan de ontwikkeling van verpleegkundige voedingszorg. Gedurende 
4,5 jaar was hij zowel docent Verpleegkunde als verpleegkundig wetenschapper in 
ZGV én buitenpromovendus bij IQ healthcare. Dit leverde in maart 2020 de Young 
Professional Award op die tijdens het Voeding NL congres in Utrecht werd uitgereikt. 
In de 1e COVID golf in 2020 werkte hij mee op de COVID-afdeling in ZGV. In juni 2020 
maakte Harm een overstap naar het Radboudumc als verpleegkundig wetenschapper 
op de verpleegafdeling Chirurgische oncologie, MDL, en High Flow Unit. Als fulltime 
verpleegkundig wetenschapper combineert hij 2 dagen patiëntenzorg met zijn taken 
als onderzoeker. Om onderzoek voor de chirurgische patiënt te verbeteren was hij 
mede-initiator van het netwerk de Dutch Science in Surgical Nursing Group.

Harm is getrouwd met Krijnie van Noort-Maliepaard. Samen hebben zij drie kinderen, 
Tessa (2013), Jasmijn (2015) en Julius (2022).
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List of publications

List of publications

This thesis
Harm HJ van Noort, RGA Ettema, H Vermeulen, G Huisman-de Waal. Outpatient pre-
operative oral nutritional support for undernourished surgical patients: A systematic 
review. J Clin Nurs. 2019;28(1-2):7-19.

Harm HJ van Noort, BJM Witteman, H Vermeulen, G Huisman-de Waal. An outpatient 
nursing nutritional intervention to prehabilitate undernourished patients planned for 
surgery: A multicentre, cluster-randomised pilot study. Clin Nutr. 2019.

Harm HJ van Noort, M Heinen, M van Asseldonk, RGA Ettema, H Vermeulen, G Huis-
man-de Waal. Using intervention mapping to develop an outpatient nursing nutritional 
intervention to improve nutritional status in undernourished patients planned for 
surgery. BMC Health Serv Res. 2020;20(1):152.

Harm HJ van Noort, AM Eskes, H Vermeulen, MG Besselink, M Moeling, DT Ubbink, 
G Huisman-de Waal, BJM Witteman. Fasting habits over a 10-year period: An obser-
vational study on adherence to preoperative fasting and postoperative restoration of 
oral intake in 2 Dutch hospitals. Surgery. 2021.

Harm HJ van Noort, Carlijn R Lamers, Hester Vermeulen, Getty Huisman-de Waal, 
Ben JM Witteman. Patient education regarding fasting recommendations to shorten 
fasting times in patients undergoing esophago-gastro-duodenoscopy (EGD): a con-
trolled pilot study. Accepted for publication in Gastroenterolgy Nursing, Oktober 2022.

Other publications
Harm HJ van Noort, BJM Witteman, R den Hertog-Voortman, B Everaars , H Vermeu-
len, G Huisman-de Waal. A context analysis on how oral care is delivered in hospi-
talised patients: A mixed-methods study. J Clin Nurs. 2020;29(11-12):1991-2003.

Selma Musters; Harm HJ van Noort; Chris A Bakker; Isabel Degenhart; Susan van 
Dieren; Sven J Geelen; Michèle van der Lee; Reggie Smith; Jolanda M Maaskant; 
Willem A Bemelman; Els J Nieveen van Dijkum; Marc G Besselink; Anne M Eskes.
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List of publications

Impact of a surgical ward breakfast buffet on nutritional intake in postoperative pa-
tients: a prospective cohort pilot study. Plos ONE 2022 17(4): e0267087.

Tim Torsy, Harm HJ van Noort, Stephen J Taylor, Mats Eriksson, Dimitri Beeckman. Ac-
curacy of methods for determining the internal length of the nasogastric feeding tube 
to enable a safe blind placement procedure: a systematic review. PROSPERO 2021

Tim Torsy, Harm HJ Van Noort, Stephen Taylor, Mats Eriksson, Sofie Verhaeghe, Dimitri 
Beeckman. The accuracy of methods for determining the internal length of a naso-
gastric tube in adult patients: A systematic review, The American Journal of Clinical 
Nutrition, 2022, nqac146, https://doi.org/10.1093/ajcn/nqac146

Getty Huisman-de Waal, Harm van Noort, Hester Vermeulen. Preoperatieve voed-
ingszorg; de rol van de verpleegkundige. TvZ 02/2018

Harm van Noort, Ben Witteman, Hester Vermeulen, Getty Huisman-de Waal. Preop-
eratieve voedingszorg. Nurse Academy. 2019 (4).

Harm van Noort, Anne Eskes, Hester Vermeulen & Getty Huisman – de Waal.
Nuchterbeleid rondom operaties TVZ - Verpleegkunde in praktijk en weten-
schap volume 131, pages 2021( 51–50)

Harm van Noort, Esther Cruijsen, Roos de Pie, Nancy Janssen, Elbrich Postma. 
Smaakveranderingen bij chemotherapie gemeten. NED TIJDSCHR VOOR VOEDING 
& DIËTETIEK. 2020;75(5):28-9.
Harm van Noort, Hanneke van der Wal-Huisman. Risicofactoren voor een delier na 
colorectale chirurgie. TVZ - Verpleegkunde in praktijk en wetenschap. 3/2021

Awards, grants and nomination
2019 Grant for study to educate patients regarding fasting before undergoing gas-
tro-duodenoscopy. Granted by the Research Fund of the Ziekenhuis Gelderse Vallei, Ede
2020 Award for Young Professional with vision for nutrition and health in nursing 
as part of the application ‘nutritional nursing care during surgical procedures’. The 
‘Young professional Award’ was granted by VoedingNL.
2020 Nomination for the 22nd Anna Reynvaan Wetenschapsprijs with the paper ‘An 
outpatient nursing nutritional intervention to prehabilitate undernourished patients 
planned for surgery: A multcentre, cluster-randomised pilot study’.

https://doi.org/10.1093/ajcn/nqac146
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List of publications

2021 Award for best abstract during the 14th Nationale Voedingscongres with the 
paper ‘Fasting habits over a 10-year period: observational study on adherence to 
preoperative fasting and postoperative restoration of oral intake in 2 Dutch hospitals’.

Research profiles
LinkedIn www.linkedin.com/in/harmvannoort
ORCiD 0000-0001-9467-8434
ResearchGate www.researchgate.net/profile/Harm-Noort-2

https://www.linkedin.com/in/harmvannoort
https://www.researchgate.net/profile/Harm-Noort-2
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phd portfolio

PhD Portfolio

Name PhD candidate:
Harm H.J. van Noort
Department:
Department of Surgery
IQ healthcare
Graduate School:
Radboud Institute for Health Sciences

PhD period:
23-12-2016 t/m 1-4-2022
Promotors:
Prof. Dr. H. Vermeulen
Prof. Dr. B.J.M. Witteman (Wageningen 
University & Research)
Co-promotor:
Dr dr. G. Huisman – de Waal

Year(s) ECTS

TRAINING ACTIVITIES

a)	 Courses & Workshops
-	 PubMed Workshop
-	 Endnote workshop
-	 PhD meetings Nursing Science
-	 BCR-nutrition besprekingen
-	 Course Scientific Writing
-	 BROK course
-	 Journal Club Klinimetrie
-	 Course Scientific Integrity
-	 WUR MENU-D besprekingen
-	 Summer School European Academy of Nursing Science
-	 Course Presentation skills
-	 Summer School European Academy of Nursing Science
-	 Course Grant Writing and Presenting for Funding Committees
-	 Summer School European Academy of Nursing Science*

2016
2016
2017-2022
2016-2017
2017
2018
2018
2019
2019-2021
2019
2020
2021
2022
2022

0.1
0.1
3
0.8
3
1.5
1
1
0.5
2.5
1.5
1.75
1.00
1.75

b)	 Seminars & lectures^
-	 Wetenschapsavond ZGV
-	 Presentatie voedingsonderzoek verpleegkunde aan WUR studenten
-	 Presentatie PhD-traject voor CHE-collega’s
-	 V&VN Reumatologiecongres
-	 abstract committee of the RIHS PhD Retreat 2019
-	 Wetenschapsavond ZGV
-	 Lezing Tandartsenkring Regio Ede-Wageningen
-	 Presentatie PhD-traject EANS summerschool
-	 Lezing EBP Nursing

2017
2017

2017
2018
2019
2019
2019
2019
2021

0.25
0.25

0.25
0.2
0.1
0.25
0.25
0.25
0.5
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c)	 Symposia & congresses^
-	 5th European Nursing Congress, Rotterdam, 2 posters
-	 Tussen Weten en Doen II, Utrecht, 1 poster
-	 ESPEN 2017, Den Haag, 1 poster
-	 Nationale voedingscongres, Veenendaal 1 poster
-	 Tussen Weten en Doen II, Nijmegen, 1 oral
-	 CARE 4, Leuven, 1 oral, 1 poster
-	 ILC Denmark, Aalborg
-	 Symposium Voedingszorg rondom de Operatie in ZGV
-	 Voeding NL, 1 oral
-	 Seminar Alliantie voeding, online, 1 Oral
-	 ESPEN 2021, online, 1 poster
-	 Nationale Voedingscongres, online, 1 oral
-	 CARE4 congres, 1 oral
-	 V&VN Oncologiedagen
-	 Summer Conference European Academy of Nursing Science, 1 poster

2016
2017
2017
2018
2018
2019
2019
2020
2020
2021
2021
2022
2022
2022
2022

1.5
0.2
0.5
0.25
0.2
1.5
0.5
0.2
0.25
0.2
0.5
0.25
1.0
0.5
0.25

TEACHING ACTIVITIES

a)	 Lecturing
-	 Scholing Verpleegkundige Ontwikkeldagen Streekziekenhuis Koningin 
Beatrix, Winterswijk
-	 Review scientific publications (n=6)
-	 Basis kwalificatie afstudeerbegeleiding (BKA)
-	 Basis kwalificatie examinering (BKE)

2017

2019-2022
2020
2020

1.0

0.6
3
3

b)	 Supervision of internships / other
-	 23 projects with bachelor students, Verpleegkunde, HAN / CHE
-	 3 projects with bachelor students, Mondzorgkunde, HU
-	 1 project with bachelor students Voeding & Diëtetiek, HAN
-	 3 master students, Clinical Health Science - Nursing Science, Utrecht 
University

2016-2021

2018-2020
2021
2019-2022

23.0

3.0
1.0
3.0

TOTAL 66.95

*intended at 4th- 8th of July, 2022 in Vilnius, Lithuania
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Dankwoord

Dankwoord

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 patiënten cruciaal. Zonder respondent geen data, zonder data geen onderzoek. 
Jullie allen hartelijk dank voor jullie openheid en bijdrage. En naast patiënten, 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 ideeën en plannen 
had. Je hebt me geprikkeld door te stellen dat het niet alleen om een ideeën 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, barbecueën in je tuin met alle PhD’s 
incl. kinderen, het promotieoverleg wat van een IQ-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 patiënt (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. Ik 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 tijdens 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 IQ 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 Radboudumc 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 creëert 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, Mariëlle, 
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 C52. Wat een mooie groep patiënten 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 patiënten. 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.
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Dank aan de chirurgen (i.o.) van de afdeling Heelkunde voor jullie interesse in mijn 
onderzoek, en voor jullie enthousiasme voor onderzoek en goede patiënten 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 patiëntenzorg creëren 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 patiënten. 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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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 Normandië, 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. Ik 
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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  Uitnodiging

Op woensdag 14 december 2022 
verdedig ik mijn proefschrift 

Nutritional nursing care 
for patients undergoing 
surgery – a personalized 

approach

U bent van harte welkom om 
deze openbare verdediging bij te 
wonen. Om 12.30u precies start 
de verdediging in de aula van de 

Radboud Universiteit te Nijmegen. 
Na deze openbare plechtigheid is  

er een aansluitende receptie.

Locatie:
Radboud Universiteit,

Comeniuslaan 2, Nijmegen

Harm van Noort
harm.vannoort@radboudumc.nl

Paranimfen
Gerda van den Berg

gerda.vandenberg@radboudumc.nl 
Gijs Maliepaard

g.maliepaard@hotmail.com
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