
184  Pielęgniarstwo XXI wieku

 
ZA

LE
CE

NI
A 

EK
SP

ER
TÓ

W
Ex

pe
rts

’ g
ui

de
lin

es Practical Guidelines for Nursing and Midwifery 
Diabetes care – 2020 
A position of the Polish Federation for 
Education in Diabetology
Praktyczne zalecenia w pielęgniarskiej i położniczej opiece diabetologicznej – 2020 
Stanowisko Polskiej Federacji Edukacji w Diabetologii

Alicja Szewczyk1,2 , Natasza tobiasz-Kałkun2,3 , Anna Stefanowicz-bielska2,4,5 , 
Ewa Kobos2,6 , Mirosława Młynarczuk2,7, Justyna Kapuściok2,8, 
Jolanta Michałowska2,9

1The Children’s Memorial Health Institute, Department of Endocrinology and Diabetology; Diabetes Clinic, Warsaw/
Klinika Endokrynologii i Diabetologii; Poradnia Diabetologiczna Instytut „Pomnik-Centrum Zdrowia Dziecka” w Warszawie

2Polish Federation for Education in Diabetology/Polska Federacja Edukacji w Diabetologii
3Department of Nursing, University of Warmia and Mazury in Olsztyn/Katedra Pielęgniarstwa, Uniwersytet Warmińsko Mazurski w Olsztynie

4Laboratory of Pediatric Nursing, Department of Internal and Pediatric Nursing, Institute of Nursing and Midwifery Faculty of Health Sciences 
with Institute of Maritime and Tropical Medicine, Medical University of Gdansk/

Pracownia Pielęgniarstwa Pediatrycznego, Zakład Pielęgniarstwa Internistyczno-Pediatrycznego, Instytut Pielęgniarstwa i Położnictwa, 
Wydział Nauk o Zdrowiu z Instytutem Medycyny Morskiej i Tropikalnej, Gdański Uniwersytet Medyczny

5Department of Pediatric Diabetology, Department of Paediatrics, 
Diabetology and Endocrinology, University Clinical Center in Gdansk – Hospital of the Medical University of Gdansk/

Oddział Diabetologii Dziecięcej, Klinika Pediatrii, Diabetologii i Endokrynologii, 
Uniwersyteckie Centrum Kliniczne w Gdańsku – Szpital Gdańskiego Uniwersytetu Medycznego

6Department of Development of Nursing, Social and Medical Sciences, Faculty of Health Sciences, Medical University of Warsaw/
Zakład Rozwoju Pielęgniarstwa, Nauk Społecznych i Medycznych, Wydział Nauk o Zdrowiu, Warszawski Uniwersytet Medyczny

7Diabetes and Internal Medicine Department, University Clinical Center, Central Teaching Hospital, Medical University of Warsaw/
Klinika Diabetologii i Chorób Wewnętrznych, Uniwersyteckie Centrum Kliniczne Warszawskiego Uniwersytetu Medycznego, 

Centralny Szpital Kliniczny w Warszawie
8The Complex of Post-Secondary Medical and Social Schools in Bytom; Individual Nursing Practice/

Zespół Policealnych Szkół Medyczno-Społecznych w Bytomiu; Indywidualna Praktyka Pielęgniarska
91st Department of Internal Diseases with the Department of Diabetology and Metabolic Disorders 

and the Department of Endocrinological Diagnostics of Bielanski Hospital Warsaw/
I Oddział Chorób Wewnętrznych z Pododdziałem Diabetologii i Zaburzeń Metabolicznych 

i z Pododdziałem Diagnostyki Endokrynologicznej Szpital Bielański w Warszawie

cOrrESPONDING AUtHOr: 
Ewa Kobos

Zakład rozwoju Pielęgniarstwa, Nauk Społecznych i Medycznych, WUM 
ul. Erazma ciołka 27, 01-445 Warszawa

e-mail: ekobos@wum.edu.pl

StrESZcZENIE PrAKtYcZNE ZALEcENIA W PIELĘGNIArSKIEJ I POŁOŻNIcZEJ OPIEcE DIAbEtOLOGIcZNEJ – 2020 
StANOWISKO POLSKIEJ FEDErAcJI EDUKAcJI W DIAbEtOLOGII
Wprowadzenie. Historia zaleceń Polskiej Federacji Edukacji w Diabetologii (PFED) sięga roku 2006, kiedy to po raz pierwszy 
opracowano wytyczne dla pielęgniarek/położnych pracujących z chorymi na cukrzycę. Rozszerzenie kompetencji pielęgniarek 
i położnych wymaga jednak bardziej zdecydowanych, niż dotychczas działań zmierzających do przejścia od praktyki opartej wyłącznie 
na doświadczeniu do praktyki opartej na dowodach naukowych.
cel pracy. Celem pracy było przygotowanie zestawu procedur opisujących sposób postępowania pielęgniarskiego w opiece 
diabetologicznej z uwzględnieniem aktualnie dostępnych dowodów naukowych oraz klinicznego doświadczenia specjalistów 
zaangażowanych w opiekę nad osobą z cukrzycą. 
Materiał i metoda. Dokonano przeglądu piśmiennictwa w wybranych obszarach praktyki pielęgniarki diabetologicznej. Priorytetem 
przy tworzeniu materiału było wykorzystanie danych kolejno z: randomizowanych kontrolowanych badań klinicznych i ich metaanaliz, 
badań obserwacyjnych a także innych badań o odpowiednim statusie naukowym.
Wyniki. W efekcie pracy zespołowej uzyskano 11 procedur opisujących wybrane aspekty postępowania pielęgniarskiego, w opiece 
nad osobą z cukrzycą. W każdej z procedur wyszczególniono kluczowe dla opieki rekomendacje i usystematyzowano je zgodnie
z przyjętym poziomem dowodów naukowych.
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This is an open access article distributed under the Creative Commons Attribution-NonComercial-No Derivs licence (http://creativecommons.org/licenses/by-nc-nd/3.0/)
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Wnioski. Praktyczne zalecenia w pielęgniarskiej i położniczej opiece diabetologicznej na rok 2020 rok są efektem ewaluacji dotychczas 
prezentowanych wersji i stanowią znacznie rozszerzony, kompleksowy, oparty na dowodach naukowych zestaw praktyk. Niewątpliwie 
atutem jest interdyscyplinarność zaleceń wyrażająca się między innymi w tym, iż ostateczna wersja została zaopiniowana przez 
konsultantów w wielu dziedzinach pielęgniarstwa oraz przez konsultanta w dziedzinie diabetologii i prezesa Polskiego Towarzystwa 
Diabetologicznego będących przedstawicielami środowiska lekarskiego. Ważnym elementem w formułowaniu aktualnych zaleceń 
było wykorzystanie doświadczeń autorów zdobyte podczas prac przy międzynarodowych rekomendacjach (New Insulin Delivery 
Recommendations).

Słowa kluczowe:	 zalecenia, procedury, pielęgniarka, położna, cukrzyca

Abstract	 PRACTICAL GUIDELINES FOR NURSING AND MIDWIFERY DIABETES CARE – 2020  
A POSITION OF THE POLISH FEDERATION FOR EDUCATION IN DIABETOLOGY 
Introduction. The history of recommendations by the Polish Federation for Education in Diabetology dates back to 2006, when 
guidelines for nurses/midwifes working with diabetic patients were first drawn up. However, the development of nurses and midwifes? 
competences requires stronger actions that foster a transition from experience-based towards evidence-based practice.
Aim. The aim of this publication is to present a set of procedures describing nursing interventions in diabetes care, including currently 
available scientific evidence and clinical experience of specialists involved in the care of diabetic patients.
Material and methods. The study involved a literature review of selected areas of nursing practice in diabetes care. When compiling 
the material, the priority was to use data from (in order of significance): randomized controlled clinical trials and their meta-analyses, 
observational studies and other studies with an adequate scientific status.
Results. This joint study yielded 11 procedures describing selected aspects of nursing interventions in diabetic patients. Each of 
the procedures details key recommendations on diabetes care, arranged in accordance of the significance ascribed to the scientific 
evidence analyzed. 
Conclusions. The 2020 PFED guidelines on nursing and midwifery diabetes care are the effect of the evaluation of the previous 
versions and comprise a considerably more extensive, comprehensive and evidence-based set of practices. The major asset of these 
guidelines is their interdisciplinarity, reflected in the fact that the final version of the publication was approved by consultants in 
numerous nursing fields, a consultant in diabetology, and the President of the Polish Federation for Education in Diabetology, who 
all represent the medical community. The authors experience gained during work on international recommendations (New Insulin 
Delivery Recommendations) played an important role when formulating the present guidelines.

Key words:	 guidelines, procedures, nurse, midwife, diabetes
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es �� INTRODUCTION

Since 2006, the Polish Federation for Education in 
Diabetology (PFED) has published guidelines on diabe-
tes care for nurses and midwives working with diabetes 
patients. The guidelines are recommended by consultants 
in nursing, diabetes nursing, epidemiological nursing, 
gynecological and obstetrical nursing, and diabetology, as 
well as the president of the Polish Diabetes Association. 
The guidelines are developed by a team of nurses and 
midwives with extensive experience in diabetes care.

The 2020 PFED guidelines on diabetes care have been 
updated based on the most recent scientific reports; key 
recommendations for care have been highlighted and assi-
gned evidence levels A, B, C, and E, in line with the evi-
dence classification described in table 1. 

Please, note that the guidelines are just one of multiple 
considerations involved in nurses’ and midwives’ deci-
sion-making process regarding patient care. All guidelines 
should be appropriately interpreted for a specific patient 
and specific circumstances, the patient’s values and pre-
ferences, and the clinical situation, based on one’s know-
ledge, skills, and clinical experience. 

Purpose: Measurement of glucose level in capillary 
blood using a glucose meter, providing results used in the-
rapeutic decision-making. 

Individuals authorized to perform the measurement: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training.

Sites for capillary blood sampling
In adults, the fingertip is typically the preferred site 

for capillary blood sampling (Fig. 1a). Sides of the heel 
(medial or lateral aspect of the plantar surface) are only 
used in children and infants (Fig. 1b). Earlobes are some-
times used for capillary blood sampling in screening or 
research.

SELF-MONITORING OF BLOOD GLUCOSE (SMBG)

�� Tab. 1. Research evidence classification system used by PFED to create 
Practical Guidelines for Nursing and Midwifery Diabetes Care – 2020  
(A position of the Polish Federation for Education in Diabetology)

Level of 
evidence Description

A

•	 Clear evidence from well-conducted, generalizable randomized 
controlled trials that are adequately powered, including: 
•	 evidence from a well-conducted multicentre trial,
•	 evidence from a meta-analysis that incorporated quality 

ratings in the analysis.
•	 Compelling nonexperimental evidence, i.e., “all or none” rule 

developed by the Centre for Evidence Based Medicine at the 
University of Oxford 

•	 Supportive evidence from well-conducted randomized controlled 
trials that are adequately powered, including: 
•	 evidence from a well-conducted trial at one or more institutions,
•	 evidence from a meta-analysis that incorporated quality 

ratings in the analysis.

B

•	 Supportive evidence from well-conducted cohort studies 
•	 evidence from a well-conducted prospective cohort study 

or registry 
•	 evidence from a meta-analysis of cohort studies 

•	 Supportive evidence from well-conducted case-control study

C

•	 Supportive evidence from poorly controlled or uncontrolled studies 
•	 evidence from randomized clinical trials with one or more 

major, or three or more minor methodological flaws that 
could invalidate the results 

•	 evidence from observational studies with high potential for bias 
(such as case series with comparison with historical controls),

•	 evidence from case series or case reports 
•	 Conflicting evidence with the weight of evidence supporting the 

recommendation
E •	 Expert consensus or clinical experience

Source: Introduction: Standards of Medical Care in Diabetes – 2019. Diabetes Care. 2019; 42(1): S1-S2.

�� Tab. 2. Recommendations. Self-monitoring of blood glucose
Each patient should be trained in: technique for using the glucose meter and the dedicated 
accessories, self-care and self-examination of puncture sites, and principles of glucose 
monitoring oriented at diabetes self-management in cooperation with the treatment team. 
The devices should be used in accordance with the manufacturer’s instructions. E
Patients performing self-monitoring of blood glucose should be continuously instructed 
and evaluated on their measurement technique, results, and ability to use data from 
SMBG to self-manage their diabetes in cooperation with the treatment team. E

Health care professionals should understand the impact of medication and other 
factors on the accuracy of measurement using a glucose meter, and should 
select devices for specific patients based on these factors. E
If it is necessary to use a single glucose meter for more than one patient, the device must be 
cleaned and disinfected after each use, according to  the manufacturer’s instructions. C
The first drop of blood can be used for capillary blood glucose measurement, 
provided that the patient has washed his hands before. C
In a hospital setting, it is better to use individually packed test strips. C

The nurse/midwife should perform physical examination of the patient’s skin at 
puncture sites. The physical examination of the patient’s skin should be performed at 
least once every 6 months, considering the frequency of glucose self-monitoring. E
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In children, the capillary blood sampling site is typi-
cally selected based on the patient’s age and body weight. 
Sampling capillary blood by finger-prick is recommended 
in children older than 6 months and weighing more than 
10 kg. Recommended fingers: middle and ring finger. 
Avoid collecting blood from the thumb or index finger, 
which may be calloused, or from the little finger due to its 
thin tissue. 

Lancet length
Lancets ranging between 0.82 mm and 2.4 mm in length 

are typically available. Incision depth for a finger-prick 
should not exceed 2.4 mm. A 2.2 mm lancet is sufficient.

Incision depth for a heel-prick in children should not 
exceed 2.4 mm. In premature infants, a 0.85 mm lancet 
is sufficient. Excessively deep puncture may lead to calca-
neal osteomyelitis. The recommended incision depth for 
a finger-prick in children is: 1.5 mm in children aged 6 
months to 8 years, and 2.4 mm in children older than 8 
years. Finger-pricks should not be performed in infants, 
as this could result in nerve damage.

When performing the puncture, excessive pressure 
should be avoided, as this could result in a deeper puncture 
than necessary for obtaining an adequate drop of blood. 

In children, make sure the skin is warm at the puncture 
site before blood sampling. Adult patients should wash 
their hands with warm water.

Health care institutions should consider using retrac-
table lancets with a blade slightly shorter than the recom-
mended incision depth, as the pressure on the device 
when puncture is performed results in an incision depth 
exceeding the nominal blade length.

Note! Do not use surgical lancets or hypodermic needles 
for the puncture. Nurses in health care institutions should 
not perform multiple punctures using the same lancet.

Do not sample capillary blood: 
•	 from the thumb or index finger, as they are more sen-

sitive than other fingers and may have calluses or scars;
•	 from swollen or previously punctured sites, as the accu-

mulated fluid may contaminate the sample;

•	 from fingers of the hand where intravenous infusion 
is being performed; or from fingers on the side of the 
body where mastectomy has been performed.

Alternate site testing (AST)
Capillary blood sampling for blood glucose measure-

ment from alternate sites (other than the fingertip). 
Alternate puncture sites:

•	 palm surface below the thumb,
•	 palm surface below the little finger,
•	 inner and outer forearm,
•	 arm,
•	 calf,
•	 outer thigh.

Puncture sites should be away from deep skin ridges or 
bones, with no visible veins, hair, or birthmarks.

Blood sampled from the palm surface can be used to 
measure the blood glucose level at all times. Test results 
for other alternate sites may differ from those obtained 
with blood sampled by finger-prick. Such differences may 
occur when the blood glucose level changes rapidly.

AST is not recommended in the following circumstances:
•	 up to 2 hours after a meal, when there is a rapid incre-

ase in blood glucose;
•	 during the peak time for short-acting insulin or rapid-

-acting insulin analog;
•	 when very low glucose level is suspected;
•	 during an illness;
•	 during or after exercise;
•	 for continuous glucose monitoring (CGM) calibration.

Factors interfering with blood glucose measurement 
•	 environmental factors – described in the user manual 

of any glucose meter;
•	 technology-related factors;
•	 photometric technology;
•	 biosensor technology;
•	 physiological factors:

•	 endogenous substances in the blood: high concen-
trations of triglycerides, bilirubin, creatinine; hema-
tocrit below 30% (anemia, chronic kidney disease, 
bleeding) or above 60% (dehydration from diarr-
hea, vomiting, diabetic ketoacidosis, hyperosmolar 
hyperglycemic nonketotic syndrome);

•	 exogenous substances, e.g. due to improper hand 
hygiene – residual sugar from fruit or sweets; resi-
dues of disinfectants, hand cream, or medication.

Measurement technique
1.	 Check the expiration date on the test strips (write the 

opening date on the package once it is first opened, 
if the manufacturer has specified a time for using the 
strips after opening).

2.	 The patient should thoroughly wash his hands with 
warm water and soap, but no disinfectant, and then dry 
them well (heat causes blood vessels to dilate, incre-
asing blood flow in the capillaries and making blood 
sampling easier; if the skin is wet, the blood drop may 
become diluted).

�� Fig 1. Puncture sites

a) Fingertip. The puncture is performed on the palmar surface of the distal segment of the third or fourth 
finger, perpendicular to the lines of the fingerprint. 

b) Heel, in infants <1 year old. The puncture is performed on the lateral or medial plantar surface, in the 
shaded area outside the lines going from the middle of the big toe to the heel and from the point between 
the fourth and fifth toe to the heel.

Source: Rodak BF. Diagnostic Hematology. Philadelphia: W.B. Saunders; 1995. Accessed: March 10, 2020. 
https://doctorlib.info/hematology/rodak-hematology-clinical-principles-applications/4.html  
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towards the finger being punctured (pressure on the 
fingertip causes the blood to become diluted by tissue 
fluid).

4.	 Place the test strip in the glucose meter and immedia-
tely close the test strip package.

5.	 Puncture the skin on the side of the fingertip, conside-
ring the following: 
•	 select incision depth based on the individual charac-

teristics of the patient’s skin, 
•	 perform punctures on the sides of fingertips so as 

to preserve their tactile function as long as possible.
Note! In infants who have not begun to walk yet, punc-

tures can be also done on the toes and the heel (including 
the sides).
6.	 Once the appropriate notification icon is displayed 

on the glucose meter screen, place the blood drop on 
the test strip (photometric measurement) or touch the 
drop with the end of the strip (electrochemical measu-
rement). 

7.	 Use the first blood drop for the measurement, as squ-
eezing out multiple drops causes the blood to be dilu-
ted by tissue fluid. Some glucose meters have a function 
that allows for adding a second blood drop during a 
measurement (called “second chance” sampling).

8.	 Secure the puncture site with a sterile gauze pad.

Guidelines for glucose meter users in outpatient and 
inpatient care
•	 For measuring glucose levels in capillary blood using a 

glucose meter, only PN–EN ISO 15197:2015–10 com-
pliant glucose meters must be used.

•	 In health care institutions and care facilities, only glu-
cose meters with external strips must be used. 

•	 Glucose meters should be assigned to individual 
patients and not shared. If it is necessary to use a single 
glucose meter for more than one patient, the device 
must be cleaned and disinfected after each use, accor-
ding to the manufacturer’s instructions, so as to prevent 
the transmission of blood and pathogens. If the manu-
facturer has not specified a procedure for cleaning and 
disinfecting the device, it must not be shared between 
patients.

•	 The glucose meter should be selected for each patient 
considering his age, manual skill, comorbidities, and 
treatment used.

•	 In a hospital setting, individually packed test strips are 
preferred for blood glucose measurement. Test strips 
should not be used if the container is damaged or 
improperly sealed.

•	 When the test strip package is first opened, the opening 
date should be marked on the package. The test strip 
manufacturer specifies the time for using the strips 
after opening. 

•	 Do not expose the glucose meter or test strips to humi-
dity, excessively high or low temperatures, dust, or dirt.

•	 Patients should be trained in using their glucose meter, 
and handling and storing the test strips, by the nurse or 
midwife at the place of care.

•	 Patients should be informed on the impact of physio-
logical and environmental factors and any medication 
taken on glucose measurement results. 

•	 Patients should be assessed on their technique of blood 
glucose self-monitoring once a year. 

•	 The proper function of the glucose meter should be 
checked whenever a malfunction is suspected, and at 
least once a year in an outpatient center. The check 
should be recorded in the health care institution’s docu-
mentation, and in the patient’s self-monitoring journal.

•	 Before first use of the glucose meter, carefully read the 
instruction manual.

•	 Blood glucose measurement results should be reported 
in mg/dL or mmol/L.

•	 Set the current date and time on the glucose meter for 
data transmission purposes.

•	 If the diabetes patient does not have his own lancing 
device, the finger prick should be performed with a 
disposable lancing device. 

Important! The lancing device is a personal device. 

REFERENCES
1.	 Abril Martin JC, Aguilar Rodriguez L, Albiñana Cilveti J. Flatfoot and calcaneal 

deformity secondary to osteomyelitis after neonatal heel puncture. J Pediatr Orthop 
B 1999; 8(2): 122–124.

2.	 Al-Rubeaan KA, Saeb AT, AlNaqeb DM, et al. The bacterial contamination rate of 
glucose meter test strips in the hospital setting. Saudi Med J. 2016; 37(9): 985-995. 

3.	 American Diabetes Association. 7. Diabetes technology: Standards of Medical Care in 
Diabetes – 2019. Diabetes Care. 2019; 42(1): S71–S80.

4.	 American Diabetes Association. Standrads of Medical Care in Diabetes – 2019. 
Diabetes Care 2019; 42(1): 1-204.

5.	 Bina DM, Anderson RL, Johnson ML, et al. Clinical Impact of Prandial State, Exercise, 
and Site Preparation on the Equivalence of Alternative-Site Blood Glucose Testing. 
Diabetes Care 2003; 26(4): 981-985. 

6.	 Canale ST, Manugian AH. Neonatal osteomyelitis of the os calcis: a complication of 
repeated heel punctures. Clin Orthop Relat Res. 1981; 156: 178–182.

7.	 Cheng L, Sit JWH, Choic KC, et al. Effectiveness of a patient-centred, empowerment-
based intervention programme among patients with poorly controlled type 2 
diabetes: A randomised controlled trial. International Journal of Nursing Studies. 
2018; 79: 43-51.

8.	 Chrvala CA, Sherr D, Lipman RD. Diabetes self-management education for adults 
with type 2 diabetes mellitus: A systematic review of the effect on glycemic control. 
Patient Educ Couns. 2016; 99(6): 926-943. 

9.	 Cobaugh DJ, Maynard G, Cooper L, et al. Enhancing insulin-use safety in hospitals: 
practical recommendations from an ASHP Foundation expert consensus panel. Am J 
Health Syst Pharm. 2013; 70: 1404–1413. 

10.	 D’Orazio P, Burnett RW, Fogh-Andersen N, et al. International Federation of Clinical 
Chemistry Scientific Division Working Group on Selective Electrodes and Point of 
Care Testing. Approved IFCC recommendation on reporting results for blood glucose 
(abbreviated). Clin Chem. 2005; 51: 1573–1576. 

11.	 Erbach M, Freckmann G, Hinzmann MR, et al. Interferences and Limitations in Blood 
Glucose Self-Testing. An Overview of the Current Knowledge Diabetes. Sci Technol. 
2016; 10(5): 1161–1168.

12.	 Farmer L, Winfield C, Quatrara B, et al. Does Site Matter? Comparing Accuracy and 
Patient Comfort of Blood Glucose Samples Taken From the Finger and Palm of the 
Perioperative Patient. J Perianesth Nurs. 2017; 32(6): 573-577.

13.	 Folk LA. Guide to capillary heelstick blood sampling in infants. Adv Neonatal Care 
2007; 7(4): 171-8.

14.	 Ginsberg BH. Factors Affecting Blood Glucose Monitoring: Sources of Errors in 
Measurement. Journal of Diabetes Science and Technology. 2009; 3(4): 903-913. 

15.	 Guidelines on the management of diabetic patients A position of Diabetes Poland. 
Clinical Diabetology. 2019; 8(1): 1-103.

16.	 Hellinger WC, Grant RL, Hernke DA, et al. Glucose meters and opportunities for in-
hospital transmission of infection: Quantitative assessment and management with 
and without patient assignment. Am J Infect Control. 2011; 39: 752-756.

17.	 Hellman R. Niedokładności w pomiarach stężenia glukozy za pomocą glukometrów. 
Diabetologia po Dyplomie. 2012; 9(4): 40-45.



Vol.19, Nr 3 (72)/2020		  189

Alicja Szewczyk, Natasza Tobiasz-Kałkun, Anna Stefanowicz-Bielska, et al ZALECENIA EKSPERTÓW
Experts’ guidelines

18.	 Hortensius J, Slingerland RJ, Kleefstra N, et al. Self-monitoring of blood glucose: 
the use of the first or the second drop of blood. Diabetes Care. 2011; 34(3): 556-560.

19.	 Jacoby MJ. An Analysis of Alternate Site Tests to Improve Patient Compliance with 
Self-Monitoring of Blood Glucose. Journal of Diabetes Science and Technology. 2010; 
4(4): 911-912. 

20.	 Klonoff DC, Perz JF. Assisted monitoring of blood glucose: special safety needs for a 
new paradigm in testing glucose. J Diabetes Sci Tech. 2010; 4:.1027–1031.

21.	 Krleza LL, Dorotic A, Grzunov A, et al. Capillary blood sampling: national 
recommendations on behalf of the Croatian Society of Medical Biochemistry and 
Laboratory Medicine. Biochemia Medica. 2015; 25(3): 335–358. 

22.	 Li M, Wang X, Shan Z. Deciding between using the first or second drop of blood for 
the self-monitoring of blood glucose. Prim Care Diabetes. 2014; 8(4): 365-369.

23.	 	Lilien L, Harris VJ, Ramamurthy RS, et al. Neonatal osteomyelitis of the calcaneus: 
complication of heel puncture. Journal of Pediatrics. 1976; 88(3): 478–480.

24.	 Lucidarme N, Alberti C, Zaccaria I, et al. Alternate-Site Testing Is Reliable in Children 
and Adolescents With Type 1 Diabetes, Except at the Forearm for Hypoglycemia 
Detection MD1. Diabetes Care. 2005; 28(3): 710-711.

25.	 Ng R. Multicenter evaluation of bacterial contamination of glucose test strips. Clin 
Chim Acta. 2012; 413: 1485-1487.

26.	 Palese A, Fabbro E, Casetta A, et al. First or Second Drop of Blood in Capillary Glucose 
Monitoring: Findings from a Quantitative Study. J Emerg Nurs. 2016; 42(5): 420-426. 

27.	 Panek M, Kwinta P. Nakłucie pięty u noworodka – najważniejsze zasady. Postępy 
Neonatologii. 2018; 24(1): 73-79.

28.	 Pérez-Ayala M, Oliver P, Rodríguez Cantalejo F. Prevalence of bacterial contamination 
of glucose test strips in individual single-use packets versus multiple-use vials. J 
Diabetes Sci Technol. 2013; 7(4): 854-862. 

29.	 Rajendran R, Rayman G. Point-of-Care Blood Glucose Testing for Diabetes Care in 
Hospitalized Patients: An Evidence-Based Review. Journal of Diabetes Science and 
Technology. 2014; 8(6): 1081–1090.

30.	 Rodak BF. Diagnostic Hematology. Philadelphia: WB. Saunders; 1995. 

31.	 Saini S, Kaur S, Das K, et al. Using the first drop of blood for monitoring blood glucose 
values in critically ill patients: An observational study. Indian J Crit Care Med. 2016; 
20(11): 658-661.

32.	 Saththasivam P, Umadevan D, Ramli N, et al. Venipuncture versus heel prick for 
blood glucose monitoring in neonates. Singapore Med J. 2009; 50(10): 1004-1007. 

33.	 Schaffzin JK, Southwick KL, Clement EJ, et al. Transmission of hepatitis B virus 
associated with assisted monitoring of blood glucose at an assisted living facility in 
New York State. American Journal of Infection Control. 2012; 40: 726-731. 

34.	 Schreiber-Zamora J, Zielińska A, Wilkos E, i wsp. Bezpieczne pobieranie krwi 
włośniczkowej u noworodków. Postępy Neonatologii. 2019; 25(1): 37-40.

35.	 Stacherzak-Pawlik J, Rak A, Smaciarz J, i wsp. Badania w miejscu opieki nad 
pacjentem – glukometr jako narzędzie POCT. Wdrożenie systemu kontroli jakości. 
Diagn Lab. 2017; 53(4): 211-216. 

36.	 Systemy do badań diagnostycznych in vitro – Wymagania dotyczące systemów 
monitorujących poziom glukozy we krwi do samokontroli u chorych na cukrzycę. 
PN-EN ISO 15197:2015-10.

37.	 Thompson ND, Perz JF. Eliminating the blood: ongoing outbreaks of hepatitis virus 
infection and the need for innovative glucose monitoring technologies. J DiabSci 
Technol 2009; 3: 283-288.

38.	 Thompson ND, Schaefer MK. “Never Events”: Hepatitis outbreaks and patient 
notifications resulting from unsafe practices during assisted monitoring of blood 
glucose, 2009-2010. J Diab Sci Tech. 2011; 5: 1396-1402. 

39.	 Tomasik P. Co nowego w normach ISO, wytycznych i prawnych regulacjach 
dotyczących badań w miejscu opieki? Diagn Lab. 2018; 54(1): 45-52. 

40.	 Type 2 diabetes in adults: management. https://www.nice.org.uk/guidance/ng28 
Accessed: 21.03.2020.

41.	 Vanhaeren S, Duport C, Magneney M. Bacterial Contamination of glucose test strips: 
Not to be neglected. Am J Inf Control. 2011; 39: 611-613.

42.	 WHO guidelines on drawing blood best practices in phlebotomy (Eng) 2010. Accessed: 
10.03.2020. http://www.euro.who.int/__data/assets/pdf_file/0005/268790/
WHO-guidelines-on-drawing-blood-best-practices-in-phlebotomy-Eng.pdf?ua-1

FLASH GLUCOSE MONITORING (FGM) 

Purpose: Measurement of glucose level in the intersti-
tial fluid by scanning: the results are not transmitted to the 
reader continuously and must be read by the patient. 

Individuals authorized to perform the measurement: 
nurse, midwife, and the patient and/or patient’s carer –for 
diabetes self-control after proper training.

•	 The system must not be used if the sensor packaging or 
the introducer seem damaged or previously opened, or 
if the expiration date has passed.

•	 The introducer contains a needle. Do not touch the 
inside of the introducer or place it back in the sensor 
packaging. Do not press on the introducer until it has 
been placed on the properly prepared insertion site, so 
as to avoid injury or unforeseen outcomes.

•	 The FGM sensor is factory-calibrated, and measu-
rements are performed every minute. Measurement 
results are saved into the sensor memory every 15 
minutes, and at each scan, data from the preceding 8 
hours are transmitted to the reader memory. 

•	 Scans are performed by placing the reader within 4 cm of 
the sensor. Glucose measurement results can be read thro-
ugh clothing. The LibreLink application allows for scanning 
the sensor using an appropriate mobile device, e.g. phone.

•	 The sensor can be used for up to 14 days without capil-
lary blood testing.

•	 When the sensor is scanned, the reader displays: glu-
cose level, glucose level trend arrows, and a chart of 
glucose level changes in the last 8 hours. 

•	 The reader memory stores data from the last 90 days.
•	 Dedicated computer software can be used to share the 

data with a computer for retrospective analysis. The Libre-
LinkUp application (carer’s application) allows for conti-
nuous sending of data on current glucose levels to family 
members, and the LibreView platform is used for data 
exchange between the patient and health care providers.

�� Tab. 3. Recommendations. Flash glucose monitoring (FGM)
Comprehensive, structured patient education on self-monitoring using an FGM 
system results in improved metabolic control of diabetes in patients receiving 
intensive insulin therapy. C
Each patient approved for FGM should receive education (training) on: the 
technique for using the device, self-care and self-examination of sensor 
insertion sites, and principles of glucose level monitoring oriented at diabetes 
self-management in cooperation with the treatment team. E
The FGM system should be used in accordance with the manufacturer’s instructions. E
The nurse/midwife should perform physical examination of the patient’s skin  
at sensor insertion sites. The physical examination of the patient’s skin should be 
performed at least once every 6 months. E

The FGM system allows for measuring the glucose con-
centration in interstitial fluid using a sensor with an inte-
grated transmitter, inserted subcutaneously, and a reader.
•	 The recommended insertion site is the subcutaneous 

tissue of the posterior lateral part of the arm. Avoid 
areas with scars, birthmarks, stretch marks, or lumps. 
Select an area of skin that remains mostly flat (does 
not crease) during daily activities. The site should be at 
least 2.5 cm away from any insulin injection site. 
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system should include learning to insert the sensor, 
turn on the reader, and record additional information 
such as insulin doses, meals, and exercise. The patient 
and his family should be educated on interpreting the 
results in the context of self-monitoring, and in par-
ticular, on interpreting the meaning of trend arrows 
displayed by the reader.

•	 Current readings from the FGM sensor should be veri-
fied against a capillary blood test using a glucose meter 
when there is a rapid change in glucose levels, when 
the system shows hypoglycemia or imminent hypo-
glycemia, and when the patient experiences symptoms 
inconsistent with the reading. 

•	 Skin must be disinfected before sensor insertion. 
•	 The sensor insertion sites should be monitored for 

insertion-associated events such as pain, bleeding, 
swelling, or hardening, and for sensor-associated events 
such as redness, itching, or rash. Allergic contact der-
matitis can be caused by isobornyl acrylate contained 
in the device. 

•	 If skin around or under the sensor becomes severely 
irritated, the patient should remove the sensor and 
discontinue use of the system. Before resuming use of 
the system, the patient should consult a health care pro-
fessional. Use of the sensor may cause bruising or ble-
eding. If the bleeding persists, remove the sensor and 
apply a new one in another site.

Insertion technique
1.	 Prepare the materials.
2.	 Prepare the sensor and reader. 
3.	 Disinfect the puncture site (if numbing cream is used, 

remove any residue with a gauze pad).
4.	 Leave the disinfected skin to dry as required for the 

disinfectant to work. 
5.	 Insert the sensor according to the manufacturer’s 

instructions. 
6.	 Turn on the sensor according to  the manufacturer’s 

instructions.
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CONTINUOUS GLUCOSE MONITORING (CGM) 

Purpose: Glucose level measurement using a CGM 
system, allowing for continuously recording information 
about the current glucose level in the interstitial fluid. 

Individuals authorized to perform the measurement: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training.
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�� Tab. 4. Recommendations. Continuous glucose monitoring (CGM)
Each patient approved for CGM should receive education on: the technique for 
using the device, self-care and self-examination of sensor insertion sites, and 
principles of glucose level monitoring oriented at diabetes self-management in 
cooperation with the diabetes treatment team. E
Rotation of body areas and puncture sites is significant to preserving skin 
integrity in sensor insertion sites. E
The nurse/midwife should perform physical examination of the patient’s skin at 
sensor insertion sites. The physical examination of the patient’s skin should be 
performed at least once every 6 months. E

Continuous glucose measurement (CGM) systems 
measure the glucose level in interstitial fluid. They have 
an alert function for warning against excessively low or 
high glucose level. 

Available measurement technologies:
•	 enzymatic electrodes,
•	 microdialysis-based techniques,
•	 fluorescence-based techniques.

Electrode-based CGM system elements: 
•	 sensor (measurement electrode),
•	 transmitter,
•	 receiver (monitor).

The measurement electrode, i.e. sensor, should be 
replaced per the manufacturer’s instructions. Approxima-
tely 1–2 hours after the placement of the sensor, the CGM 
system must be calibrated based on a capillary blood 
glucose test. The calibration should be performed 1 to 4 
times within 24 hours (according to the manufacturer’s 
instructions). About 1–5 minutes following calibration, 
the system will begin calculating mean glucose levels and 
displaying them on the screen (per the instructions).

Calibration should not be performed: 
•	 after a meal,
•	 after a dose of insulin, 
•	 during exercise, 
•	 after exercise, 
•	 when trend arrows are displayed on the screen. 

Sensor insertion site
Preferred sites for CGM sensor insertion include: 

•	 subcutaneous tissue on the arm, 
•	 subcutaneous tissue on the abdomen,
•	 subcutaneous tissue on the thigh,
•	 subcutaneous tissue on the buttock.

The CGM measurement electrode should not remain 
in the subcutaneous tissue longer than specified in the 
manufacturer’s instructions. Consequences of leaving the 
CGM sensor in the tissue for too long may include: 
•	 no reading, 
•	 increased infection risk, 
•	 lipohypertrophy,
•	 skin irritation,
•	 scarring.

Guidelines on sensor insertion sites:
•	 Skin at the planned sensor insertion site should be exa-

mined; skin with wounds, redness, irritation, absces-
ses, scars, bruises, cuts, as well as skin in the immediate 
proximity of other infusion sites should be avoided;

•	 allergic contact dermatitis is the most commonly 
reported adverse event caused by the adhesive tapes 
used in insulin infusion kits and glucose sensor kits for 
securing the device to the patient’s body;

•	 leave a previous sensor insertion site to heal for at least 
1 week before placing a new adhesive on it;

•	 rotating insertion sites enables preserving skin integrity 
for a longer time;   

•	 when planning an insertion site, the following factors 
should be considered: subcutaneous tissue volume, 
musculature, the patient’s preferred sleeping position 
(side, back), activities, clothing. A CGM sensor should 
not be placed in sites with insufficient subcutaneous 
tissue, or in areas subject to pressure (e.g. under straps 
or cuffs) or intensive movement;

•	 some patients may prefer a discreet placement of the 
sensor.

Guidelines on skin protection:
•	 before sensor insertion, the skin should be cleansed 

using oil-free antibacterial soap, and dry well;  
•	 alcohol may be used to disinfect the skin (but is not 

required);
•	 the sensor should not be inserted immediately after a 

shower/bath or in a steamy bathroom – a dry environ-
ment is required;

•	 fragrance-free antiperspirant can be applied to perspi-
ration-prone skin. Apply a thin layer, wait 10-15 minu-
tes, and wipe off the excess. 

Factors interfering with blood glucose measurement 
with CGM
•	 measurement in different spaces (physiological time 

delay of approx. 5-20 minutes), 
•	 physiological factors,
•	 delay resulting from the physical properties of the 

sensor (hardware time lag),
•	 weakened sensor signal,	
•	 delay resulting from the interpretation of the signal by 

the CGM system (software time lag),
•	 calibration errors.

Note! Before undertaking any therapeutic interven-
tion, or to verify the reading when the high or low glucose 
level reported by the CGM system is inconsistent with the 
symptoms, the patient and/or his carer/health care provi-
der should perform an additional capillary blood glucose 
test using a glucose meter.

Insertion technique
1.	Prepare the materials.
2.	Prepare the transmitter and receiver.
3.	Disinfect the puncture site (if numbing cream is used, 

remove any residue with a gauze pad).
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es 4.	Leave the disinfected skin to dry as required for the 
disinfectant to work.

5.	Prepare the sensor, serter (insertion device), and adhe-
sive.

6.	Connect the receiver to the transmitter.
7.	Insert the sensor and remove the serter.
8.	Dispose of the used sensor in a closed waste container.
9.	Wash/disinfect your hands.

10.	Examine the old sensor removal site.
11.	Record the sensor replacement in the medical records 

and the self-monitoring journal.
12.	Measure blood glucose using a glucose meter 2 hours 

after sensor placement.

Note! The sensor may only be placed by a nurse trained 
in CGM installation and education.

Used needles and sensors must be disposed of safely.
During X-ray examination, magnetic resonance ima-

ging (MRI), computed tomography (CT) or any other 
radiographic examination, the transmitter and sensor 
should be disconnected and removed from the area sub-
jected to radiation (per the manufacturer’s specification). 

The sensor and transmitter are water-resistant (per the 
manufacturer’s specification).

The device should not be used onboard aircraft (in 
accordance with the instruction manual).
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SUBCUTANEOUS INSULIN INJECTION USING A PEN INJECTOR

Purpose: Subcutaneous administration of insulin using 
an ISO-compliant pen injector (PN-EN ISO 15197:2015-
10).

Individuals authorized to perform the procedure: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training. 

Correct subcutaneous injection of insulin using an 
injector involves depositing the insulin in subcutaneous 
tissue and minimizing such risk factors as: 
•	 insulin leakage from the skin (insufficient injection depth), 
•	 intramuscular infusion (excessive injection depth),
•	 intravascular infusion, 
•	 cutaneous complications.

Pen injector
Two types of pen injectors are available: disposable and 

reusable. 
Each insulin pen injector consists of: a cap (protecting 

the medication against sunlight); the insulin cartridge 
(in disposable pens the cartridge is integrated with the 

�� Tab. 5. Recommendations. Subcutaneous insulin injection using a pen injector
Before initiating insulin therapy, the patient should undergo assessment for 
pain anxiety and psychological preparation for injections. B
Before initiating insulin therapy, the optimal injection technique should be selected, 
including the injection angle, needle type, and whether to use a lifted skin fold. B
Each patient treated with insulin and/or their carer should be trained in using 
the injector and following the correct injection technique, at the health care 
center where they were prescribed the insulin therapy. B
The nurse/midwife (educator) should verify the patient’s technique for injecting 
insulin using a pen injector and check the condition of their equipment during 
each visit, and at least once a year. E
Insulin should be injected using a dedicated injector, compliant with the 
ISO standard for medical devices, in accordance with the manufacturer’s 
instructions. E
The injector and insulin cartridge may only be used by one patient, and must 
not be shared with another person even if the needle is replaced. B
Insulin injection with a pen injector in adults does not require lifting a skin fold if a 4 
or 5 mm needle is used, but may be required if a 6, 8, or 12.7 mm needle is used. B
Regardless of patient age and subcutaneous tissue thickness, short needles (4 
mm, 5 mm, and 6 mm) are preferred. C
In health care institutions, pen injector needles are for single use only. E  
Correct insulin injection technique using a pen injector is one of the factors 
contributing to glycemic control and reduced cutaneous complications. A
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device); and the injector body with a plunger, a knob or 
dial to select dosage, and a dose window. 

Disposable and reusable injectors may be used with 3 mL 
(300 IU and 600 IU) and 1.5 mL (450 IU) insulin cartridges. 
Each insulin manufacturer specifies the injector it should be 
used with. The injector must be used in accordance with the 
injector manufacturer’s instructions. Injectors should be com-
pliant with international ISO standards for medical devices.

Pen injector insulin injection sites
Insulin should be injected in areas of the body with suf-

ficient loose subcutaneous tissue (fig. 2).

In children: 
1.	 Abdomen within the following boundaries: ~1 cm over 

the pubic symphysis, ~1 cm below the lowest rib, ~ 1 
cm away from the navel, and flanks. 

2.	 Thighs: upper third of the anterior lateral surface of 
both thighs.

3.	 Buttocks: upper, posterior lateral surface of buttocks 
and flanks.

4.	 Arms: mid-third of the posterior surface of the upper arm.

In adults: 
1.	 Abdomen – excluding 1-2 cm around the navel and 

palpable bone structures. The injection should be per-
formed while the patient is seated.

2.	 Thighs (upper third of the anterior lateral surface, 
starting a hand width below the great trochanter of 
the femur and a hand width above the knee joint). 
The injection should be performed while the patient is 
seated.

3.	 Buttocks (the upper exterior surface of the buttock 
or flank, demarcated by a vertical line going through 
the midpoint of the buttock and a horizontal line at the 
level of the intergluteal cleft).

4.	 Arm — mid third of the posterior surface of the upper 
arm (the mid third of the upper arm is an area between 4 
fingers placed above the elbow joint and 4 fingers placed 
below the shoulder joint, on the middle posterior surface).

Before initiating insulin therapy, the optimal injection 
sites for the individual patient should be selected, also 
considering the type of insulin prescribed.

�� Fig 2. Subcutaneous insulin injection sites for use of an injector

Source: Frid AH, Kreugel G, Grassi G. et al. New Insulin Delivery Recommendations 2016. Mayo Foundation 
for Medical Education and Research. Mayo Clin Proc. 2016; 91(9): 1231-1255. 

Examination of insulin injection sites
Each injection of insulin by the patient, carer, or health 

care provider should be preceded by a meticulous exami-
nation of the injection site (by palpation and visually), and 
the patient should be informed of the technique and pur-
pose of this examination. 

The examination and any observed lesions should be 
recorded in the patient’s records and self-monitoring jour-
nal. 

When injecting insulin, avoid sites with any pathologi-
cal lesions (scars, damaged skin, lipohypertrophy or lipo-
atrophy, allergy symptoms), visible blood vessels, birth-
marks. Do not inject insulin into lipohypertrophic tissue.

The patient should be informed about the contraindi-
cation and the potential consequences of insulin admini-
stration into unhealthy tissue. 

The physical examination technique is described in 
detail within procedure IX, Physical examination of the 
skin at subcutaneous insulin injection sites in primary and 
secondary prevention of lipohypertrophy (LH).

Rotation of injection sites and anatomical areas
To minimize complications resulting from incorrect 

technique of insulin injection with a pen injector (daily 
glucose fluctuations and cutaneous complications), injec-
tion sites and areas should be rotated. 

Injection site rotation: change the injection site within 
an area of the body for each insulin injection, moving  
1 cm away from the previous injection site. An injection 
site may be used again no sooner than after 6 weeks of the 
previous injection.

Injection area rotation: the anatomical area for injec-
tions should be rotated at least every 4 weeks, e.g. injec-
ting on the left side of the body for a week or two weeks, 
and then injecting on the right side of the body for a week 
or two weeks. 

When changing the area of the body used to inject 
insulin, consider the potential change in the speed of 
absorption and its impact on blood glucose levels. 

�� Fig 3. Example of body area rotation (fig. 3 A and 3.B), example of injec-
tion site rotation on the abdomen (fig. 3.C)

Source: Frid AH, Kreugel G, Grassi G. et al. New Insulin Delivery Recommendations 2016. Mayo Foundation 
for Medical Education and Research. Mayo Clin Proc. 2016; 91(9): 1231-1255. 

Injection technique
Insulin injection with a pen injector may be performed 

at a 90-degree (most common) or 45-degree angle, with or 
without lifting a skin fold. 
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tion technique should be selected, including the injection 
angle, needle type, and whether to use a lifted skin fold.

A skin fold is correctly lifted with the thumb and index 
finger (or middle finger).

When using an injector, insulin injection into a skin 
fold at a 45-degree angle should be considered when:
•	 using a needle longer than 5 mm (with the exception of 

obese patients), 
•	 administering insulin to patients younger than 6 years 

(even when using a 4 mm needle),
•	 administering insulin to patients with little subcutane-

ous tissue. 

Insulin can be injected at a 90-degree angle without 
using a raised skin fold:
•	 when using a short needle (4 mm), 
•	 in patients older than 6 years,
•	 in pregnant women who continue abdominal admini-

stration of insulin using a short needle,
•	 for self-injection into the upper arm using a short 

needle.

Injection technique using a skin fold
1.	 Prepare the insulin injector – remove the injector cap, 

disinfect the rubber stopper on the insulin cartridge, 
wait for the disinfectant to dry, attach a previously 
selected sterile needle, prime the needle by pushing 1 
unit of insulin (or the amount specified in the injector 
manufacturer’s instructions). 

2.	 Prepare the insulin: check the name of the insulin and 
its appearance, set the required dose of insulin, agitate 
gently (in the case of cloudy insulin).

3.	 Lift a skin fold.
4.	 Introduce the needle into the middle of the fold at a 90- 

or 45-degree angle (when using the 45-degree angle, 
position the needle bevel-up).

5.	 While holding the skin fold, inject the insulin.
6.	 Wait 10–15 seconds or count to 10.
7.	 Withdraw the needle, maintaining the same angle.
8.	 Release the skin fold. 
9.	 Visually assess any insulin leakage.

Injection technique without using a skin fold
1.	 Prepare the injector and insulin.
2.	 Introduce the needle into the skin at a 90- or 45-degree 

angle (in the latter case, position the needle bevel-up). 
3.	 Inject the insulin.
4.	 Wait 10–15 seconds or count to 10.
5.	 Withdraw the needle, maintaining the same angle.
6.	 Visually assess any insulin leakage.

Note! When performing the above steps, inform the 
patient about the correct sequence, regardless of the writ-
ten instructions provided.

Guidelines for injector users and medical personnel
•	 Before insulin injection using a pen injector, performed 

either by the patient or by another authorized person, 
the patient should undergo assessment for pain anxiety 
and psychological preparation for injections.

•	 Insulin can be injected with a pen injector by an autho-
rized medical professional, or by the patient or their 
carer if they have been trained in the correct injection 
technique.

•	 Practical training in the insulin injection technique 
should be provided at the health center where the 
insulin therapy has been initiated, and should include: 
use of the injector with needle selection, technique for 
injection at the selected angle with and without lifting 
a skin fold, and injection site rotation and self-exami-
nation. 

•	 Optimal insulin injection technique (injection angle 
and whether to use a lifted skin fold) should be selected 
individually, considering the needle length used, sub-
cutaneous tissue thickness, and injection site, among 
other factors. Guidelines on injection technique should 
be provided to the patient/his carer/family member in 
writing.

•	 At least once every 6 months, the nurse or midwife 
should perform physical examination  of the insulin 
injection sites and assess the patient’s skills in terms of 
insulin injection technique and injection site rotation. 

•	 Pregnant diabetic patients who continue abdominal 
administration of insulin should perform the injections 
into a lifted skin fold. In the last trimester of the pre-
gnancy, injection sites around the navel must be avo-
ided, but injections can be performed into a lifted skin 
fold on the outer edges of the abdomen.

•	 Pen injectors, both disposable and reusable, are perso-
nal devices.

•	 Use a different pen injector for each insulin type. To 
avoid errors, different-colored injectors can be used, 
and each injector should be clearly labeled with the 
patient’s first and last name, the name of the insulin, 
and the date of cartridge insertion.

�� Fig 4. Figures 4 A and B show differences in subcutaneous tissue thickness 
when injecting with and without lifting a skin fold. Figures 4 C and D 
show the correct and incorrect way of lifting a skin fold.

Source: Frid AH, Kreugel G, Grassi G. et al. New Insulin Delivery Recommendations 2016. Mayo Foundation 
for Medical Education and Research. Mayo Clin Proc. 2016; 91(9): 1231-1255. 
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•	 The pen injector should be used and stored at room 
temperature. Polish standards specify the expected 
temperature indoors (also referred to as “room tempe-
rature”) depending on the type of room and the work 
performed there. For office rooms, this temperature is 
20-24°C in the winter and 20-26°C in the summer.

•	 Do not use the injector if any of its parts is damaged.
•	 When replacing the insulin cartridge, remove it from 

the fridge 1-2 hours before an injection.
•	 Clear insulin should not be agitated before injection, 

while cloudy insulin requires resuspension. To resu-
spend the insulin, agitate it gently in a swinging motion 
(30 times), until the solution becomes uniform.

•	 Store the currently used insulin at room temperature, 
according to the manufacturer’s recommendations 
listed in the patient information leaflet and/or the sum-
mary of product characteristics (SmPC), no longer than 
4-6 weeks.

•	 Do not administer the insulin if: its appearance is chan-
ged, it has been shaken, it has been exposed to high 
temperatures, or the vial is damaged.

•	 Regardless of patient age and subcutaneous tissue 
thickness, short needles (4.5 and 6 mm) are preferred.

•	 Insulin injection using a pen injector should not be per-
formed through clothing, as this prevents verifying suc-
cessful injection or examining the injection site visually, 
and increases the risk of needle damage or infection.

•	 During insulin injections with a pen injector performed 
in health care facilities, aseptic and antiseptic techni-
que must be strictly followed.

•	 Daily insulin injections with a pen injector, performed 
by the patient outside of health care facilities, does not 
require previous skin disinfection provided that proper 
hygiene is maintained. 

•	 For short-term administration of insulin prescribed by 
the physician during a patient’s hospitalization, insulin 
syringes are used. 
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USE OF AN INFUSION SET IN CONTINUOUS SUBCUTANEOUS 
INSULIN INFUSION (CSII) THERAPY USING A PERSONAL INSULIN 
PUMP

Purpose: Correct use of infusion sets with a personal 
insulin pump for the purposes of continuous subcutane-
ous insulin infusion (CSII) therapy.

Individuals authorized to perform the procedure: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training.

�� Tab. 6. Recommendations. Use of an infusion set in continuous subcutaneous 
insulin infusion(CSII) therapy using a personal insulin pump

Before initiating insulin therapy, the patient should undergo assessment for 
pain anxiety and psychological preparation for infusion set insertion. B
Each patient undergoing therapy using a personal insulin pump should have his 
infusion set individually selected. E
The infusion set should be replaced as planned, every 24-72 hours. B
Incorrect insertion and use of infusion sets, as well as failing to rotate insertion 
sites, may cause skin lesions. B
Education on infusion set use is prerequisite for successful care for patients using 
CSII, and contributes to successful diabetes self-management. A
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insulin-delivery device, which automatically delivers the 
individually selected base insulin dose, 24 hours a day. 
It also allows for administering various boluses to cover 
increased demand for insulin (after a meal or during  
a blood glucose level increase). The insulin is delivered 
through a thin tube connected to a subcutaneous catheter.

The infusion set consists of two parts: the tubing and 
the cannula (metal or PTFE). Infusion sets differ in shape, 
cannula and tubing length, adhesive size, connection loca-
tion, and insertion angle. Each patient undergoing CSII 
using a personal insulin pump should have his infusion set 
type selected individually (based on his age, adipose tissue 
thickness, physical activity, proneness to skin allergies) by 
a physician or nurse.

Infusion set insertion sites:
•	 arm,
•	 abdomen,
•	 thigh,
•	 buttock.

When inserting an infusion set, avoid:
•	 areas subject to pressure (e.g. under straps or cuffs) or 

intensive movement,
•	 sites with any pathological lesions (redness, irritation, 

abscesses, scars, hypertrophy, bruises, cuts etc.),
•	 areas with little subcutaneous tissue.

Incorrect selection, insertion, and use of infusion sets, 
as well as failing to rotate insertion sites, may cause skin 
lesions that ultimately lead to blood glucose fluctuations 
and diabetes treatment failure.

Failure to replace the cannula regularly may result in: 
•	 increased infection risk,
•	 unpredictable insulin absorption,
•	 lipohypertrophy,
•	 skin irritation,
•	 scarring.

Infusion set installation technique
1.	Stop the pump (if specified by the manufacturer) and 

disconnect the tubing from the cannula.
2.	Remove the reservoir from the pump.
3.	Open the package containing a syringe and the infu-

sion set.
4.	Disinfect the rubber stopper on the insulin vial and 

wait for the disinfectant to dry. 
5.	Fill the syringe with insulin according to the manufac-

turer’s instructions.
6.	Remove any air from the syringe (do not tap!).
7.	Connect the reservoir to the infusion set tubing and 

install the reservoir in the pump. Using the appropriate 
pump function, fill the tubing until a drop of insulin is 
formed at the point of the needle.

8.	Disinfect the puncture site (if numbing cream is used, 
remove any residue with a gauze pad).

9.	Leave the disinfected area of skin to dry for a time spe-
cified in the manufacturer’s instructions. 

10.	Place the catheter manually or using the dedicated 
automatic device (loaded with the infusion set as per 
the manufacturer’s instructions), taking care to correc-
tly position the tubing.

11.	If a PTFE cannula is used: withdraw the introdu-
cer needle and fill the resulting space with insulin 
(depending on cannula length, per the manufacturer’s 
instructions).

12.	Dispose of the used equipment in a closed waste con-
tainer.

13.	Disinfect your hands.
14.	Record the catheter replacement in the medical 

records and the self-monitoring journal.
15.	Remove the previously used catheter 2–3 hours after 

placement of the new one. To make adhesive removal 
more comfortable, use baby oil or a dedicated adhesive 
remover. 

16.	Examine the old catheter removal site.
17.	Measure blood glucose using a glucose meter 2–3 

hours after placement of the new catheter.

Guidelines on duration of use
•	 Cannulas must be replaced after: 48–72 hours for PTFE 

cannulas, 24–48 hours for metal cannulas, 24–48 in 
pregnant patients.

•	 The infusion set must be replaced as planned every 
24–72 hours, and in case any of the following occurs: 
infection symptoms at the insertion site (redness, swel-
ling, pain, itching), blood in the tubing, blood glucose 
increase despite correct insulin dosage. 

•	 To increase patient safety, the planned infusion set 
replacements should be performed during the day 
(between 4 and 6 PM).

•	 Take the insulin out of the refrigerator at least 30 minu-
tes before the planned infusion set replacement so as to 
prevent the formation of air bubbles.

•	 Measure blood glucose levels 2–3 hours after the repla-
cement to verify whether the set works correctly. 

•	 After placing a new catheter, leave the previous one in 
the subcutaneous tissue for 2–3 hours so that the depo-
sited insulin can be absorbed.

•	 If any cutaneous complications occur, remove the 
catheter and initiate the appropriate procedure recom-
mended by the treatment team, or contact a physician.

•	 Using equipment and accessories other than those 
recommended by the insulin pump manufacturer may 
pose a health hazard!

•	 Each patient undergoing CSII therapy should have the 
following items on hand in case of pump malfunction 
or other unforeseen circumstances associated with this 
treatment method:
•	 fast-absorbing carbohydrates, e.g. glucose tablets, 

glucose solution; 
•	 blood glucose testing kit;
•	 glucagon;
•	 blood or urine ketone test strips;
•	 spare infusion set, insulin reservoir, and device for 

placing infusion set (if applicable);



Vol.19, Nr 3 (72)/2020		  197

Alicja Szewczyk, Natasza Tobiasz-Kałkun, Anna Stefanowicz-Bielska, et al ZALECENIA EKSPERTÓW
Experts’ guidelines

•	 injector, insulin (long-acting), and physician’s orders 
regarding insulin dosage in case of pump malfunc-
tion;

•	 spare batteries for the pump and glucose meter;
•	 phone numbers for the health care center where the 

patient is treated and for the manufacturer’s help 
line.

Guidelines for personal insulin pump users and 
medical personnel
•	 During infusion set installation, aseptic technique must 

be used.
•	 Skin disinfectants should be oil-free and colorant-free.
•	 Infusion sets and syringes are for single use only.
•	 Infusion sets must be replaced regularly per the manu-

facturer’s instructions to ensure proper insulin absorp-
tion while minimizing the risk of skin irritation or 
infection.

Each time before inserting an infusion set, the planned 
insertion site must be carefully examined (visually and 
by palpation). Physical examination of injection sites is 
described in detail within procedure IX. 

The examination and any observed lesions should be 
recorded in the patient’s records and self-monitoring jour-
nal. The patient should be informed about the contraindi-
cation and the potential consequences of insulin admini-
stration into unhealthy tissue. 

A tubeless insulin pump is also available in Poland.
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ORAL GLUCOSE TOLERANCE TEST (OGTT)
Purpose: Correct performance of an oral glucose tole-

rance test (OGTT).
Individuals authorized to perform the test: nurse, 

midwife.

�� Tab. 7. Recommendations. Oral glucose tolerance test (OGTT)
Each patient should be properly prepared for an OGTT. E

The test is used for diagnosis of glucose metabolism 
disorders, and for early diagnosis of prediabetes and all 
types of diabetes. The test involves administering glucose 
to the patient and observing his reaction, specifically insu-
lin release, rate of blood sugar level regulation, and rate of 
glucose absorption in the tissue.

Preparation
•	 The patient is informed by the referring physician that 

they should fast overnight and that any medication 
which could increase blood glucose levels (such as 
glucocorticoids, diuretics, beta-blockers, L-thyroxine) 
should only be taken once the test is completed. This 
means that the patient should not eat anything for at 
least 8 hours, and may only drink water. For at least 3 
days before the test, the patient should not modify his 
diet, lifestyle, or amount of exercise. 

•	 In the pre-test interview, the nurse makes sure the 
patient is correctly prepared.

•	 If the fasting blood glucose level exceeds 126 mg/dL, do 
not proceed with the OGTT.

•	 Before the test, the patient should always be informed 
by the nurse that he may experience some pain during 
blood sampling, and that nausea and dizziness may 
occur after drinking the glucose solution.

Test technique
The test must be performed using aseptic and antiseptic 

technique.
1.	 For adults, dissolve 75 g of odorless glucose in 250 mL 

of boiled water (for children, the dose is 1.75 g of glu-
cose per kg BW, maximum dose 75 g).

2.	 Draw a venous blood sample for the fasting baseline to 
measure the glucose level and other diagnostic parame-
ters, e.g. insulin or plasma C-peptide levels, in accor-
dance with the physician’s orders. 

3.	 Instruct the patient to drink the glucose solution within 
5 minutes.

4.	 After drinking the solution and until the end of the test, 
the patient remains seated.

5.	 The patient may experience nausea, sweating, and diz-
ziness after drinking the glucose solution. 
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occurs, stop the test and inform the physician.

7.	 Venous blood samples are drawn at 0 and 120 minutes, 
per the physician’s orders. 

8.	 Until all samples have been collected, the patient may 
not eat, exercise, smoke, or take medication.

9.	 Until all the subsequent sample have been collected, the 
patient should not undergo intravenous infusions. 

Note!
Blood samples are drawn in accordance with the phy-

sician’s orders.
In pregnant women, the test is performed using 75 g of 

glucose, during week 24–28 of the pregnancy, and blood 

glucose is measured at 0 (fasting baseline), 60 and 120 
minutes.

Time 0 – is the time of venous blood sampling for the 
fasting baseline.
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MANAGEMENT OF HYPOGLYCEMIA IN A DIABETIC PATIENT

Purpose: Instructions for correct management of hypo-
glycemia in a diabetic patient, depending on severity. 

Individuals authorized to perform the procedure: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training. 

�� Tab. 8. Recommendations. Management of hypoglycemia in a diabetic patient
Duration of hypoglycemia in a diabetic patient may be shorter if real-time 
continuous glucose monitoring (real-time CGM) is used. A
Structured education on diabetes self-monitoring reduces the risk of severe 
hypoglycemia, decreases psychological stress, and improves the patient’s 
wellbeing. A
Given the patient’s consent, the nurse or midwife should encourage other 
individuals from the patient’s environment to undergo education on providing 
assistance to a hypoglycemic patient. E

Hypoglycemia is an acute, life-threatening complica-
tion of diabetes. The International Hypoglycemia Study 
Group (2017) distinguishes three levels of hypoglycemia: 
•	 level 1 – glucose alert level. Glucose level ≤ 70 mg/dL 

(≤3.9 mmol/L), which requires treatment with simple 
carbohydrates, and may require adjusting the dose of 
antihyperglycemic medication;

•	 level 2 – clinically significant hypoglycemia. Glucose 
level ≤ 54 mg/dL (≤3.0 mmol/L), indicating clinically 
significant hypoglycemia;

•	 level 3 – severe hypoglycemia. No specific threshold 
glucose level, instead, it is defined as hypoglycemia 
associated with severe cognitive impairment requiring 
external assistance for recovery. 

Hypoglycemia management always depends on the 
patient’s clinical situation. If the patient is unconscious, 
the European Resuscitation Council (2015) guidelines 
should be followed. Anyone providing assistance should 
be aware that loss of consciousness may also be caused by 
life-threatening conditions other than hypoglycemia. 

Hypoglycemia risk factors:
•	 excessive doses of insulin and/or oral hypoglycemics; 
•	 improper diet (missed meal, reduced carbohydrate 

intake); 
•	 excessive, unplanned physical activity; 
•	 alcohol use;
•	 attempt to quickly normalize glycated hemoglobin 

(HbA1c) levels; 
•	 comorbidities (kidney failure, hypothyroidism, adrenal 

insufficiency, eating disorders).

Management of hypoglycemia when the diabetic 
patient is conscious, cooperative, and able to swallow.

1.	Measure blood glucose using a glucose meter (to con-
firm hypoglycemia).

2.	Give 15 g of glucose orally, in the form of a glucose 
tablet, glucose solution, or glucose-sweetened drink. 

3.	Measure blood glucose after 15 minutes to make sure 
that the intervention was effective and blood glucose 
levels are increasing (the “15/15” rule)

4.	Establish the cause of the hypoglycemia and the risk 
of recurrence. 

5.	If blood glucose levels are increasing, give the patient a 
sandwich (complex carbohydrates) or advance a meal 
planned for later, limit physical activity, and repeat the 
glucose measurement after 60 minutes.

6.	If a diabetic patient shows symptoms indicative of 
hypoglycemia, but does not have a glucose meter, 
assume the hypoglycemia to be confirmed.

7.	Record the hypoglycemic symptoms, measured glucose 
levels, and type and amount of carbohydrates given to the 
patient in his self-monitoring journal (also electronic).

8.	Inform the diabetic patient that he must not exercise 
until all symptoms have subsided and his glucose 
levels have returned to normal. 

9.	Inform the patient’s carers/relatives about the hypogly-
cemic episode.

10.	Educate the patient and others in their environment 
on self-monitoring for hypoglycemia symptoms and 
on hypoglycemia management. 
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11.	Always attempt to verify the cause of hypoglycemia 
and develop a strategy for its prevention with the 
patient.

12.	Pay attention to controlling the insulin doses taken by 
the diabetic patient. 

13.	Develop a strategy for minimizing fear of hypoglyce-
mia with the patient and his family.

Nursing management of hypoglycemia when the dia-
betic patient is unconscious, has impaired consciousness, 
or is unable to swallow.  

The nursing procedures should be performed in line 
with the physician’s orders, considering the European 
Resuscitation Council guidelines. 
1.	 When ordered by the physician, administer a 20% solu-

tion of glucose (0.2 g of glucose per 1 kg BW) intrave-
nously, followed by an intravenous infusion of a 10% 
solution of glucose. In case of difficulty in cannulation, 
make an intramuscular or subcutaneous injection of 1 
mg of glucagon (0.5 mg in children under 6 years).

2.	 Monitor blood glucose levels using a glucose meter or 
another available method.

3.	 Observe the patient’s physical status parameters.
4.	 Document all nursing interventions. 
5.	 Establish the cause of hypoglycemia, assess the risk of 

recurrence, and continue management in accordance 
with the diagnosis.

Management of hypoglycemia in an unconscious dia-
betic patient in a community setting (home, workplace, 
school, public place, other) 
A.  A witness of the incident should call an emergency 
service and follow the emergency dispatcher’s instruction, 
if he has not completed first aid training.
B.  A witness of the incident who has completed first aid 
training should:
1.	 Place the diabetic patient in the recovery position. 
2.	 Not give the patient anything to eat or drink. 
3.	 Make an intramuscular or subcutaneous injection of  

1 mg of glucagon (0.5 mg in children under 6 years).
4.	 Monitor blood glucose levels using a glucose meter. 
5.	 Call an emergency service.
6.	 Once the symptoms have subsided, the patient must 

not undertake any exercise.
7.	 Always attempt to establish the cause of hypoglycemia. 
8.	 Assistance from another individual is absolutely neces-

sary, including observation for hypoglycemia recur-
rence. 

9.	 After a hypoglycemic episode with loss of conscio-
usness and/or impaired consciousness, the patient must 
always consult a physician.

Glucagon administration in cases of hypoglycemia 
with loss of consciousness and/or impaired conscio-
usness
1.	 A subcutaneous or intramuscular injection of 1 mg of 

glucagon typically increases glucose levels within 8–10 
minutes. 

2.	 Glucagon does not cross the placental barrier, and has 
no adverse effects towards the pregnancy or the health 

of the fetus or newborn. In breastfeeding mothers, very 
small amounts of glucagon are naturally released into 
the milk. 

3.	 Store the glucagon in accordance with the manufactu-
rer’s instructions. The patient should always have glu-
cagon on hand.

4.	 In patients with type 2 diabetes treated with sulfonylu-
rea derivatives, glucagon administration is not contra-
indicated, but the patients require hospitalization due 
to the risk of hypoglycemia recurrence.

5.	 Contraindications to glucagon administration include:
•	 non-pancreatic malignancies, 
•	 being under the influence of alcohol,
•	 hypersensitivity to glucagon or lactose, 
•	 phaeochromocytoma. 

Preparation instructions for the GlucaGen 1 mg 
Hypokit
1.	 Check the expiration date on the package.
2.	 The kit contains a glucagon vial and a syringe with  

a solution used to dilute the glucagon.
3.	 The glucagon may be injected subcutaneously or intra-

muscularly, preferably into the patient’s buttock, arm, 
or thigh.

4.	 Remove the orange cap from the glucagon vial.
5.	 Inject all the solution from the syringe into the vial.
6.	 When the glucagon has fully dissolved in the solution, 

draw the mixture back into the syringe.
7.	 For children under 6 years, administer half the dose, 0.5 

mg; for all other patients, administer the full dose, 1 mg.

Guidelines and notes for the treatment team
•	 Severe hypoglycemia requires the assistance of a third 

person.
•	 In patients treated with acarbose, give pure glucose 

orally. 
•	 In patients with type 2 diabetes treated with insulin and 

sulfonylurea derivatives, prolonged hypoglycemic epi-
sodes may occur, sometimes requiring prolonged infu-
sions of glucose solution.

•	 If glucagon administration is required in diabetic 
patients and in individuals under the influence of alco-
hol, hospitalization is necessary.

•	 Consider hospitalization whenever a severe hypoglyce-
mic incident occurs.

•	 In patients undergoing intensive insulin therapy, using 
insulin analogs or a personal insulin pump, give 15 g of 
glucose orally and measure blood glucose levels after 
15 minutes. If glucose levels remain low, repeat glucose 
administration and measure blood glucose levels after 
another 15 minutes (the “15/15” rule). In patients tre-
ated using a personal insulin pump, if oral administra-
tion of simple carbohydrates is not possible, disconti-
nue insulin administration (stop and/or disconnect the 
pump), and measure blood glucose level again.

•	 Repeat education on preventing hypoglycemia at each 
follow-up visit and hospitalization.

•	 Train the diabetic patient in self-monitoring for early 
signs of hypoglycemia, and in hypoglycemia prevention 
and management.
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•	 Wear an identifier (wristband, emergency card, ICE 

card). 
•	 The ICE card informs first responders who to con-

tact in case of an accident or another emergency. Two 
common formats are used:
•	 the phone number of the emergency contact is ente-

red on the contact list of one’s mobile phone, prefi-
xed with “ICE”. If multiple emergency contacts are 
listed, they are prefixed “ICE1”, “ICE2”, etc. 

•	 the full name and contact number of the person is 
written on a business-card sized piece of cardboard 
or plastic (an actual “ICE card”). The card should be 
carried on one’s person, but not in the wallet.

•	 Always carry simple carbohydrates (glucose tablets, 
glucose solution) and an additional sandwich.

•	 Always carry glucagon (in the case of children with 
diabetes, the glucagon should be available on site: at 
their pre-school, school, kept by a trained member of 
the staff).

•	 Always carry a glucose meter.
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REDUCING PERIOPERATIVE COMPLICATION RISK

Purpose: Preparing a diabetic patient for a surgical 
procedure.

Authorized individuals: nurse, midwife

�� Tab. 9. Recommendations. Reducing perioperative complication risk
Correct psychological and physical preparation of a diabetic patient for a surgical 
procedure reduces the risk of intraoperative and postoperative complications or 
acute complications of diabetes. E
Insulin administered by intravenous infusion should be used in accordance with 
the information leaflet. E
Infusion pump settings and the intravenous catheter insertion site should be 
checked at the beginning of each shift, during shift handover, and at every 
syringe/infusion line replacement. E

In diabetic patients, any surgical procedure carries 
more risk of life-threatening complications than in the 
general population. This risk increases particularly in 
patients with diabetes complications or with multiple 
risk factors, including coronary artery disease, history of 
myocardial infarction, or heart failure. In diabetic patients, 
as in the case of other patients, surgical procedures may be 
elective or emergent. Perioperative management depends 
on the mode of admission (elective or emergency), type 
of diabetes, antihyperglycemic treatment used, and type 
of procedure. Preparation of a diabetic patient for surgery 
and/or tests should include both psychological and physi-
cal preparation. The patient should be made aware that all 
the preparation activities reduce their complication risk.

Important components include hygienic preparation, 
and specifically dental care, treatment of skin inflammations,  

antibacterial bath before the procedure and on the day of 
the procedure, ongoing oral hygiene; as well as other pre-
parations, e.g. protection against hypothermia during the 
procedure.

Blood glucose monitoring in surgical patients with dia-
betes reduces complication risk. Recommended blood glu-
cose targets in the perioperative period are 100–180 mg/dL.

Mode of admission
•	 An elective outpatient surgery does not require signi-

ficant modifications of therapy, and only involves 
skipping or moving a meal. It can only be planned for 
patients undergoing intensive insulin therapy with 
good metabolic control, or patients with type 2 diabe-
tes successfully treated with diet or diet and metformin. 
Metformin must be withheld at least 24 hours before 
the planned procedure. 

•	 Major elective procedures or emergency procedures 
require hospitalization and significant modifications of 
therapy (temporary insulin therapy in patients treated 
with oral medications and therapy intensification in 
those already treated with insulin).

•	 For major surgical procedures, insulin must be admini-
stered intravenously, which facilitates both blood glu-
cose fluctuation control and dose modification.

•	 If preparation for the surgical procedure requires  
a strict diet, on the day(s) preceding the operation,  
an intravenous infusion of a 10% glucose solution with 
12 units of a short/fast-acting insulin preparation and 
10 mmol of KCl is recommended in place of a meal.
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Intravenous insulin infusion preparation technique
1.	 Prepare the insulin solution for infusion with the fol-

lowing proportions: 1 unit of short-acting insulin/fast-
-acting insulin analog per 1 mL of 0.9% NaCl. 

2.	 For instance, draw 50 units of short-acting insulin/
fast-acting insulin analog, or 0.5 mL, into an insulin 
syringe (1 mL insulin syringe = 100 units, insulin con-
centration 100 units/mL). 

3.	 Transfer the insulin to the 50 mL light-protected 
syringe used in the infusion pump. Add 49.5 mL of 
0.9% NaCl up to 50 mL total, attach light-protec-
ted tubing, mix in a swinging motion, and manually 
remove air while filling the tubing.

4.	 For infants and small children, prepare a less concen-
trated insulin solution, e.g. 10 units in 20 mL (1 mL = 0.5 
units), or even 2 units in 20 mL (1 mL = 0.1 units). 

5.	 Depending on the type of infusion pump used, the 
syringe should be clearly marked with the date and 
time of preparation and the composition. For example: 
Concentration: 50 units of insulin in 50 mL. 

6.	 Fit the syringe on the pump, making sure that the cylin-
der flange and base are firmly pressed in.

A diabetic patient should bring the following items to 
the hospital:
•	 glucose meter and test strips,
•	 insulin injectors and a supply of insulin,
•	 chronically used medication,
•	 infusion sets and insulin reservoirs for the insulin pump,
•	 spare batteries for the pump and glucose meter,
•	 self-monitoring journal,
•	 test results from before the hospitalization (medical records).

Guidelines for medical personnel
•	 Prepare medication as prescribed in writing by the physician. 
•	 Check the insulin manufacturer’s recommendations on 

the specific type of infusion pump to be used. 
•	 The stability time for a solution with a given concentra-

tion is specified by the insulin manufacturer, in accor-
dance with the summary of product characteristics. 

•	 Insulin solutions should be protected against light 
(using light-protected syringes and tubing or by cove-
ring the system).

•	 If possible, the intravenous catheter used for the insu-
lin infusion should not be used for administering any 
other medication (so as not to interfere with blood glu-
cose monitoring). 

•	 Use short-acting insulin or fast-acting insulin analogs 
for intravenous infusion.

•	 Check infusion pump settings and the intravenous 
catheter insertion site at the beginning of each shift, 
during shift handover, and at every syringe/infusion 
line replacement.

Nursing personnel tasks, performed to increase diabe-
tic patients’ safety in the perioperative period, include:
•	 monitoring the patient’s vital signs and consciousness;
•	 monitoring blood glucose levels;
•	 monitoring fluid balance;
•	 examining the postoperative wound and dressing;
•	 keeping medical records;
•	 monitoring the patient for clinical symptoms indica-

tive of acute diabetes complications (impaired conscio-
usness, vomiting, increased thirst, polyuria, abdominal 
pain, dry mucous membranes, tachycardia, Kussmaul 
breathing, acetone smell in breath).
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DIABETIC PATIENT FOOT EXAMINATION AND CARE

Purpose: Preparing the diabetic patient for foot self-
-examination and self-care to reduce the risk of develo-
ping diabetic foot syndrome. 

Individuals authorized to perform the procedure: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training.

Foot self-examination and self-care is one of the basic 
preventive procedures in diabetic patients. Regular foot 
examination, as well as developing patients’ ability to 
perform foot self-care, are key components that direc-
tly contribute to a lower risk of developing the so-called  

�� Tab. 10. Recommendations. Diabetic patient foot examination and care
Health care providers should perform foot examinations to identify diabetic 
patients at risk of lower extremity ulceration and amputation at least once  
a year, and more frequently in high risk patients. B
The examination should include assessment for neuropathy, skin lesions 
(e.g. calluses, ulcers, infection), peripheral artery disease (e.g. pulse and skin 
temperature), and structural abnormalities (e.g. range of motion in ankle and 
toe joints, bone deformities). B
All diabetes patients require basic education on foot self-examination and self-care. B
Diabetic patients at high risk of foot ulceration should be educated on foot care 
(including counseling on avoiding foot injury), and should be provided with 
professionally fitted footwear. B
If foot complications occur, the patient should be promptly referred to a health 
care professional trained in foot care. B
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es diabetic foot syndrome and to better quality of life in dia-
betic patients.

Factors increasing the risk of foot ulceration and 
amputation:
•	 uncontrolled diabetes,
•	 peripheral neuropathy, 
•	 smoking,
•	 foot deformities,
•	 bunions or calluses on the feet,
•	 peripheral vascular disease,
•	 history of foot ulcers,
•	 history of amputation,
•	 impaired vision,
•	 chronic kidney disease (especially in patients on dia-

lysis).

Foot examination by medical personnel
In type 2 diabetes and adult type 1 diabetes patients, 

the foot exam should include the following components:
•	 Vibration sensation – the dysfunction of nerve fibers 

that transmit vibration sensation is an early symptom of 
diabetic neuropathy. The test is performed using a tra-
ditional calibrated tuning fork or a 128 Hz Rydel-Seiffer 
tuning fork to produce vibration.

•	 Pressure sensation – using a Semmes-Weinstein mono-
filament (5.07/10 g) to apply standardized pressure to 
the skin (10 g/cm2). 

•	 Pain sensation – using a sharp Neurotips pin.
•	 Temperature sensation – using a TIP-THERM device.
•	 Macrocirculation – palpating dorsalis pedis artery pulse 

on both feet, ankle-brachial index (ABI) measurement.
•	 Visual examination of foot deformities, skin and nail 

condition.

A complete foot treatment program includes patient’s 
education, regular foot examination, and categorization 
of ulcer risk. These activities contribute to significant 
reduction of foot lesions. In any diabetes care center, there 
should be a risk assessment system for diabetic foot syn-
drome in diabetes patients, involving the assessment of 
patients’ feet in line with the Polish Wound Management 
Association guidelines on managing patients with diabetic 
foot syndrome, which are based on guidelines by the Inter-
national Working Group on the Diabetic Foot (IWGDF):
•	 No signs of sensory neuropathy – follow up annually.
•	 Signs of sensory neuropathy – follow up every six 

months.
•	 Signs of sensory neuropathy and peripheral vascular 

disease and/or foot deformities – follow up every 3 
months.

•	 History of ulceration – follow up every 1-3 months. 

Education on diabetic foot prevention
Education aims at developing patients’ health-related 

behaviors and motivating patients to comply with physi-
cians’ and nurses’ recommendations regarding diabetes 
self-monitoring. Education is based on setting individual 
foot care goals, considering risk factors for diabetic foot 
syndrome development, including improper foot hygiene, 

improper footwear, and presence of calluses or foot defor-
mities. Lack of metabolic control of diabetes (resulting 
in advanced diabetic neuropathy and/or lower extremity 
ischemia) is also a significant contributor to diabetic foot 
syndrome development. Structured, organized, and recur-
rent education plays a major role in the prevention of foot 
ulcerations in diabetes.

A health care team member should provide structu-
red education to patients, individually or in small groups, 
over several sessions, with regular reinforcement, using 
a variety of teaching methods. It is important to verify 
whether the diabetic patient (and optimally, every family 
member or carer) understands the purpose of education 
and is motivated to comply. Moreover, health care pro-
fessionals who provide patient education should receive 
regular training themselves to enhance their skills in terms 
of care for patients at high risk of foot ulceration.

Patients at risk of foot ulceration should learn to reco-
gnize ulcers and symptoms that precede them, and know 
what to do when such problems occur. 

Scope of patient education 
The scope of education provided by a nurse to a patient 

at risk of foot ulceration should include:
•	 Verifying whether the patient is able to perform a foot 

self-examination. If not, discuss who could assist him. 
Patients who have significantly impaired vision or are 
physically unable to examine their feet cannot properly 
perform self-monitoring.

•	 Explaining the need for daily examination of the entire 
surface of both feet, including the skin between the 
toes.

•	 Ensuring that the patient knows how to notify a health 
care professional if the measured foot temperature is 
elevated or if they notice blisters, cuts, scratches, or 
ulcers during a foot self-examination.

•	 Discussing the following practices with the patient:
•	 avoiding walking barefoot, in socks but with no 

footwear on, or in thin-soled slippers, both at home 
and outside;

•	 avoiding footwear that is tight, has rough edges or 
protruding seams;

•	 visually and manually checking the inside of 
footwear before wearing it;

•	 wearing seamless socks or stockings, avoiding tight-
-fitting socks or knee socks (pressure stockings 
should only be prescribed in coordination with the 
foot care team), changing socks daily;

•	 daily washing of feet (always in water below 37°C) 
and careful drying of skin between the toes;

•	 avoiding the use of heaters or hot water bottles to 
warm one’s feet;

•	 avoiding the use of chemicals to remove corns or 
calluses;

•	 using emollients on dry skin, but not between the 
toes;

•	 trimming toenails straight across by filing;
•	 having one’s feet regularly examined by a health care 

professional. 
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Scope of foot care
•	 Daily foot care. 

Use of specialized products for daily foot care is recom-
mended, including mild soaps with a pH of 5.5, clini-
cally-tested foot skin and nail care products containing 
10% or 25% of urea, and skin-neutral lipid products; 
the composition should be selected based on the care 
problems observed in each individual patient.
When selecting urea-containing products, consider the 
individual indications for each patient, as follows: 10%-
urea foot care products for normal and thin skin, and 
25%-urea products for dry skin with corns and calluses. 
Feet should be washed in water below 37°C, for a short 
time: 2–3 minutes, after which they should be carefully 
dried, with particular attention to the skin between the 
toes.

•	 Foot care in case of hyperkeratosis and calluses.
Corns or calluses on the feet should not be removed 
by the patient, neither manually nor using chemical 
agents, e.g. ones containing salicylic acid. In case of dif-
ficulties in foot self-care, the patient should regularly 
visit a foot care specialist (podologist) or a nurse per-
forming foot and nail care on a daily basis.

•	 Prevention of fungal infection.
This mainly includes following the general rules of 
proper foot hygiene and always carefully drying the 
feet and the skin between the toes after washing, as 
well as not leaving any foot care products on the skin 
between the toes. Pay particular attention to keeping 
skin between the toes clean and dry at all times. Wear 
protective footwear in swimming pools, saunas, physi-
cal therapy rooms and other places where the feet need 
to be protected against potential exposure to pathoge-
nic fungi; only wear outdoor and indoor footwear and 
socks made from natural materials that ensure air flow 
to the skin and protect it from overheating. If neces-
sary due to previous incidents of fungal foot or nail 
infection, use foot care products containing anti-fungal 
ingredients.

•	 Selection of therapeutic footwear.
Wear footwear specially designed for diabetic patients, 
and non-binding, seamless socks made from natural 
fibers – cotton or bamboo.

•	 Aseptic dressing of micro-injuries and minor skin inju-
ries on the feet. 
Patients should have a first aid kit containing an anti-
septic product and sterile gauze pads, bandages, and 
adhesives, and in case of recurring ulceration, specialist 
antibacterial dressings. In case of ulceration in patients 
with diabetic foot syndrome, the wound healing pro-
cess and the dressings applied by the patient should be 
assessed, and patients should be instructed on aseptic 
wound dressing technique and wound management  
at home. 

•	 Use of insoles.
Only individually-fitted insoles may be used.

•	 Toenail trimming.
Toenails should be trimmed once a month so as to 
ensure that the toe-tip is protected by the nail.

•	 Preparing feet for exercise.

•	 Daily foot self-examination. 
All signs of infection within the feet should be reported. 
If any alarming symptoms appear, e.g. inflammation, 
pain, redness, or blisters, the patient should immedia-
tely contact a diabetes specialist or primary care physi-
cian. Patients who have difficulties in performing foot 
self-care and are unable to follow some basic hygiene 
practices, e.g. trim their toenails, can be referred to  
a foot care specialist (podologist). 

Note! In Poland, the profession of podologist was inc-
luded in the classification of occupations and specialties 
on January 1, 2017, under code no. 323014. However, no 
formal education in podology that would provide specific 
professional competences is available.

In children with diabetes: 
•	 Education on proper foot care and signs of inflamma-

tion should start as soon as the disease is diagnosed, 
and education scope should be adjusted to the child’s 
age. The purpose of such education is to minimize the 
adverse consequences of incorrect foot care and the 
lack of proper footwear while the motor system of the 
foot is developing. 

•	 In children with diabetes under 12 years old, both the 
child and their guardians should be educated on basic 
foot care.

•	 Patients aged 12–17 years should have their feet scre-
ened annually by a pediatric diabetes care team, and 
should receive education on foot care. If a foot pro-
blem is identified or suspected, the pediatric care team 
should refer the young patient to the appropriate spe-
cialist.

Correct preventive procedures should apply to all 
patients as soon as they are diagnosed, but an education 
program should also be followed to prevent further ulce-
rations resulting from diabetic foot syndrome. 
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SKIN HYGIENE IN DIABETIC PATIENTS

Purpose: Assisting the patient and preparing them to 
maintain skin hygiene so as to reduce the risk of compli-
cations associated with skin dryness and itching.

Authorized individuals: nurse, midwife, and the 
patient and/or patient’s carer – for diabetes self-control 
after proper training. 

�� Tab. 11. Recommendations. Skin hygiene in diabetic patients
Diabetic patients are at a higher risk of skin dryness and cornification. C

Patients’ skin should be regularly examined. E
Use of urea-containing products and emollients reduces skin dryness in diabetic 
patients. The concentration of urea should be adjusted to the skin condition and 
care goals. B  
Health education provided to diabetic patients with a low risk of foot ulceration 
improves their foot-care behaviors and reduces risk factors for ulceration: dry 
skin, corns, and calluses. C

If the skin examination shows dryness and itching, 
interventions should be undertaken to ensure proper skin 
care and hygiene to prevent further complications.

Hyperglycemia and reduced insulin sensitivity may 
disturb epidermal homeostasis by decreasing hydration 
and weakening the function of sebaceous glands. There-
fore, in almost all diabetic patients, the skin is excessively 
dry, sensitive, and prone to itching.

Dry skin is more susceptible to damage, irritation, and 
infection. This produces a number of bothersome symp-
toms, such as redness, burning sensation, irritation, crac-
king, excessive peeling and cornification of the epidermis. 
As a result, patients experience chronic discomfort and 
tend to develop complications that may require a specia-
list’s intervention.

Proper skin hygiene and self-care positively affects its 
overall condition and should be followed as a basic pre-
ventive procedure, contributing to better quality of life in 
diabetic patients.

Skin condition assessment by medical personnel
•	 Visual examination of the skin – to assess irritation, 

redness, peeling, coarseness, dryness on a simple 0–3 
scale (0 – no irritation, 1 – slight irritation, 2 – mode-
rate irritation, 3 – intense irritation).

•	 Examining hyperkeratosis and calluses on the feet. 
•	 Increased dryness and thickening of the corneous layer 

of the epidermis are associated with increased risk of 
developing calluses on the feet. These processes may 
precede necrosis and lead to ulceration, a symptom of 
diabetic foot. Calluses are particularly often formed 
over bony prominences or protruding heads of the 
metatarsal bones. They are caused by increased plantar 
pressure in the area and foot skin dryness caused by 
diabetic neuropathy.

•	 The patient’s subjective assessment of dryness, itching, 
and overall discomfort on a 0–3 scale (0 – no discom-
fort, 1 – slight discomfort, 2 – moderate discomfort,  
3 – intense discomfort).

Education on prevention of complications associated 
with excessive skin dryness

Maintaining proper skin hygiene and hydration in 
diabetes is one of the easiest ways of preventing skin 
problems. Providing appropriate education as soon as 
the diabetes is diagnosed contributes to minimizing the 
cutaneous complications of the disease. Education aims 
at developing patients’ health-related behaviors and moti-
vating patients to maintain skin hygiene by explaining its 
importance in diabetes. One important part of such edu-
cation should involve explaining the rules for using indivi-
dually-selected skin care products and moisturizers.

Guidelines for patients and carers
•	 Keep skin clean and dry. For daily care, use speciali-

zed moisturizing soaps that do not disturb the natural 
pH and hydrolipidic film of the skin. Diabetic patients 
should avoid drying and irritating products.

•	 Avoid hot baths – keep water temperature under 37°C. 
Wash your entire body within 5–7 minutes, and tho-
roughly dry your skin with no excessive rubbing. Dry 
skin folds and skin between the toes with particular 
care. Pay particular attention to keeping skin between 
the toes clean and dry at all times.

•	 Keep your skin moisturized and avoid scratching to 
prevent cracks and secondary bacterial or fungal infec-
tion.
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•	 Dryness and itching prevention requires the patient 
to regularly use appropriate emollients, or topical 
products moisturizing and lubricating the skin. This 
accelerates the regeneration of the epidermal barrier, 
making the skin less sensitive to external factors.

•	 Daily care using emollients and products topically 
moisturizing and lubricating the skin not only streng-
thens the epidermal barrier by restoring adequate 
normal lipid levels, but also reduces dryness, peeling, 
eczema, bacterial and fungal infections, and itching. 

•	 Emollients available on the market differ in composi-
tion. When selecting the appropriate product, consult 
a pharmacist and consider the diabetic patient’s needs.

•	 Use of products containing various complementary 
moisturizing substances (including urea, natural oils 
and lipids) as well as nutrients, prebiotics, and vitamins 
is beneficial, contributing to the maintenance of proper 
hydration and reducing itchiness. 

•	 To achieve the expected benefits of using appropriately 
selected topically moisturizing and lubricating pro-
ducts, use them regularly.
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PHYSICAL EXAMINATION OF THE SKIN AT SUBCUTANEOUS INSULIN 
INJECTION SITES IN PRIMARY AND SECONDARY PREVENTION OF 
LIPOHYPERTROPHY

Purpose: Performing the physical examination of the 
skin visually and by palpation for early identification of 
lipohypertrophy (LH) and monitoring of existing LH 
lesions

Individuals authorized to perform the procedure: 
nurse, midwife, and the patient and/or patient’s carer – for 
diabetes self-control after proper training.

�� Tab. 12. Recommendations. Physical examination of the skin at subcutaneous 
insulin injection sites in primary and secondary prevention of lipohypertrophy

LH is the most common skin lesion in patients using injectable insulin. C
Correct rotation of injection sites and correct use of needles are significant 
factors in LH prevention. B
Do not inject insulin into lipohypertrophic tissue. A
Insulin injection into lipohypertrophic tissue may contribute to blood glucose 
level fluctuations. C
Insulin injection sites should be examined by medical personnel at each visit, 
depending on the type of insulin therapy, at a minimum once every 6-12 
months. E

The most common cutaneous complications of insu-
lin therapy include lipodystrophy and its specific forms: 
lipohypertrophy, lipoatrophy, and amyloidosis. Lipoatro-
phy involves localized loss of subcutaneous tissue. Ano-
ther form of lipodystrophy is amyloidosis, or localized 
extracellular build-up of abnormal protein called amyloid.  

In turn, the clinical symptom of lipohypertrophy is descri-
bed as a hypertrophy of adipocytes and swelling and/or 
hardening of adipose tissue at the insulin injection site. 
LH is also associated with alterations in blood vessels 
and nerve fibers. Insulin absorption may be significan-
tly disturbed if it is injected into sites with any lesions.  
To reduce the risk of cutaneous complications and the 
resulting impairment of insulin distribution in the tissue, 
diabetic patients must be educated in proper injection 
technique and preventive examination of injection sites. 
Beside self-examination by the patient and/or his carer, 
regular examination of injection sites by a nurse or 
midwife is also very important. 

Examination technique
1.	 Prepare the room and equipment. The examination 

is best performed in a room with a temperature of 
20–25°C, with both overhead and oblique lighting (at 
a 35–40 degree angle). Using a gel, e.g. ultrasound gel, 
is recommended.

2.	 Explain the purpose and procedure of the examination 
to the patient (carer, accompanying person) and obtain 
his consent.

3.	 Take the patient’s history, including information on the 
course of diabetes, insulin injection technique, type(s) 
of insulin used, injection site self-examination. 
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es 4.	 Perform physical examination, including:
•	 Visual examination of the skin at insulin injection 

sites, using both overhead and oblique lighting. The 
following components of skin condition should 
be examined: color (overall, local discolorations), 
tension, integrity; presence and condition of scars, 
wounds, birthmarks; course and condition of subcu-
taneous blood vessels; discharge – presence, volume, 
color, odor, consistency; hair; tattoos and piercings; 
lipohypertrophy symptoms – change in skin surface, 
mounds or areas of raised skin due to hypertrophic 
subcutaneous tissue at and around injection sites.

•	 Palpation: 
•	 The nurse or midwife applies warmed gel to the 

examined skin surfaces (insulin injection areas), 
except for sites where tissue integrity is broken 
(e.g. grazed skin, wounds). Particular attention 
should be paid to avoid lesions associated with 
discharge, suspect cancerous lesions, areas of 
inflammation or allergy, and scars.

•	 The nurse or midwife then places three fingers 
(index, middle, and ring finger) on the patient’s 
skin, parallel to its surface. Maintaining soft pres-
sure, the nurse or midwife palpates the skin along 
parallel lines, in a slight circular motion (fig. 5).

•	 During the palpation exam, the patient should be 
observed for any reaction to the touch, and asked 
about discomfort or pain. If the patient experien-
ces pain, its intensity should be evaluated using  
a pain scale.

•	 Follow the above procedure for each insulin 
injection area, either potential or indicated by the 
patient.

•	 If abnormal subcutaneous tissue is detected, the 
nurse should attempt to lift a fold of skin with 
subcutaneous tissue. Tissue resistance to fold 
lifting, tissue consistency within the fold, and the 
patient’s experience during fold lifting are assessed.

�� Fig 5. Line of palpation examination of insulin injection areas

Source: own development Tobiasz-Kałkun N. 

Guidelines for medical personnel
•	 Nurses and midwifes are qualified to perform physical 

examinations of patients’ skin in primary and secon-
dary prevention of cutaneous complications of insulin 
injection (lipohypertrophy), under the Polish Minister 
for Health Regulation of February 28, 2017 on the type 
and scope of preventive, diagnostic, therapeutic, and 
rehabilitation services performed independently by  
a nurse or midwife without a physician’s orders (Jour-
nal of Laws: Dz. U. 2017 item 497). Specific require-
ments are listed in section 3(2).

•	 Physical examination of the skin  should also be per-
formed at sites used for continuous glucose monito-
ring system (CGM or FGM) sensor insertion or capil-
lary blood sampling for measurement using a glucose 
meter. 

•	 The examination should be performed at least once 
every 6 months, depending on injection frequency 
(excessively frequent examination, several times  
a month, does not increase the rate of lesion detection).

•	 Do not palpate the injection sites immediately after 
insulin injection, as this may cause the medication to 
leak.

•	 Ultrasound gel is recommended, use of oils should be 
avoided to prevent staining the patient’s clothing.

•	 The examination and its results should be documented 
(including description and pictures of the lesions and 
their locations). 

•	 Verify and improve the patient’s/carer’s injection tech-
nique, specifically including remembering the most 
recent and previous injection sites, rotation procedure, 
needle replacement. 

•	 In case of doubt as to the nature of any identified 
lesion, a more experienced nurse or midwife (and/or a 
physician) should be consulted. 

Guidelines for patients and carers
•	 Follow the correct technique for subcutaneous insulin 

injections (in the prevention of cutaneous complica-
tions of insulin injection, particular attention should be 
paid to rotating injection sites and areas, and changing 
needles).

•	 Injection sites should be examined for LH regularly, 
every 6 months, but not immediately after an insulin 
injection.

•	 Sites used for subcutaneous insertion of glucose moni-
toring sensors and capillary blood sampling for measu-
rement using a glucose meter should be examined as 
well. 

•	 All abnormalities identified during an examination 
should be consulted with your nurse/midwife/diabetes 
educator.

•	 Never inject insulin into sites with any pathological 
lesions. 

•	 When the insulin injection area is changed, the insulin 
dosage may need to be modified. 

General guidelines regarding skin-penetrating pro-
cedures

A.	  For the patient or his family members
1.	 Wash your hands before performing a blood glucose 

measurement, insulin injection using a pen injector, 
infusion set insertion, or glucose monitoring sensor 
insertion.

2.	 If skin disinfection is required, wipe the skin with  
a gauze pad soaked in disinfectant (single-packed 
pre-soaked pads may be used).

3.	 After a finger-prick, secure the site with a sterile 
gauze pad.
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4. If numbing cream is used, remove any residue with a 
wet gauze pad before disinfecting the skin. Apply the 
disinfectant only aft er the skin has dried.

5. Dispose of any sharp equipment (needles, lancets) 
safely. 

B.   For nursing staff 
1. Disinfect your hands before performing a clean/

aseptic procedure.
2. Disinfect your hands aft er contact with a patient.
3. If skin disinfection is required, wipe the skin with a 

gauze pad soaked in disinfectant.
4. After a finger-prick, secure the site with a sterile 

gauze pad.
5. Wear diagnostic gloves if exposure to a patient’s 

blood is expected.
6. In health care facilities, use safe equipment, i.e. insu-

lin needles and disposable lancing devices, to pre-
vent wounding incidents among nurses.

7. If a nurse performs insulin injection with a pen 
injector, the needle should be changed each time. 

8. If numbing cream is used, remove any residue with a 
wet gauze pad before disinfecting the skin. Apply the 
disinfectant only aft er the skin has dried.
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