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Abstract
Introduction: Physiotherapists may play an important part in raising the awareness of patients and society as regards type 1 diabetes 
(T1D) and the prevention of concomitant diseases. The objective of the paper is to assess the level of T1D education among physio-
therapists versus selected factors.
Material and methods: The diagnostic poll used an original questionnaire with personal questions and a test (17 single-select ques-
tions). The respondents included 103 physiotherapists from Poland, aged between 20 and 50, with 64.1% women and 35.9% men.
Results: When asked about the sources of T1D education, 72 respondents (36.5%) selected websites, 71 (36%) medical literature, 
36 (18.3%) university classes and 18 (9.1%) a physician. As far as the test results for the total knowledge of T1D was concerned, 
the knowledge level was medium for the majority (69 (67%)) of the respondents, high for 28 respondents (27.2%) and low for six 
respondents (5,8%).
A statistically significant correlation was observed between the years of working as a physiotherapist, and the level of T1D knowledge 
(r = 0.196, p = 0.047). The respondents that had been on the job longer had more answers that were correct. The level of knowl-
edge was not correlated with age (r = 0.113, p = 0.258) or sex (r = 0.142, p = 0.344) or the subjective self-assessment of knowledge 
of the respondents (r = –0.04, p = 0.685).
Conclusions: The majority of the respondents had a moderate level of diabetes education. The level of the T1D knowledge of phys-
iotherapists was primarily determined by their number of years on the job. Age and sex of the respondents had no impact on the 
level of their knowledge of diabetes (T1D).
Key words:
type 1 diabetes, physiotherapists, knowledge, education.

Streszczenie
Wstęp: Fizjoterapeuci mogą odgrywać istotną rolę w zwiększaniu świadomości pacjentów i społeczeństwa na temat cukrzycy typu 
1 (CT1) oraz prewencji chorób towarzyszących cukrzycy. Celem pracy jest ocena poziomu edukacji diabetologicznej na temat CT1 
fizjoterapeutów z uwzględnieniem wybranych uwarunkowań.
Metoda: W sondażu diagnostycznym wykorzystano autorski kwestionariusz ankiety zawierający pytania metryczkowe oraz test 
(17 pytań jednokrotnego wyboru). W badaniu uczestniczyło 103 fizjoterapeutów z Polski w wieku 20–50 lat, wśród których było 
64,1% kobiet i 35,9% mężczyzn.
Wyniki: Jako źródła edukacji diabetologicznej na temat CT1 72 (36,5%) ankietowanych wskazało portale internetowe, 71 (36%) 
literaturę medyczną, 36 (18,3%) zajęcia dydaktyczne na uczelni, a 18 (9,1%) wskazało lekarza. Biorąc pod uwagę sumaryczny wynik 
testu wiedzy (na temat CT1) większość ankietowanych – 69 (67%) uzyskała średni poziom wiedzy, 28 (27,2%) wysoki, a 6 (5,8%) 
poziom niski.
Odnotowano istotną statystycznie korelację liczby lat pracy w zawodzie fizjoterapeuty z uzyskanym w teście poziomem wiedzy na 
temat CT1 (r = 0,196, p = 0,047). Osoby z dłuższym stażem pracy udzieliły więcej prawidłowych odpowiedzi. Poziom wiedzy nie 
był skorelowany z wiekiem respondentów (r = 0,113, p = 0,258), płcią (r = 0,142, p = 0,344) ani z subiektywną samooceną wiedzy 
(r = –0,04, p = 0,685).
Wyniki: Większość badanych fizjoterapeutów prezentuje średni poziom edukacji diabetologicznej. Poziom wiedzy fizjoterapeutów 
na temat CT1 był warunkowany w największym stopniu przez liczbę lat pracy w zawodzie fizjoterapeuty. Wiek oraz płeć responden-
tów nie miały wpływu na poziom ich wiedzy diabetologicznej (CT1).
Słowa kluczowe:
cukrzyca typu 1, fizjoterapeuci, wiedza, edukacja.
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Introduction
Type 1 diabetes (T1DM) is a  chronic metabolic disease 

characterised by hyperglycaemia – raised blood plasma glu-
cose level. The disease usually affects children and teenagers 
and it represents 5–10% of all diabetes cases [1, 2]. In Poland, 
6400 children aged 0 to 14 suffer from type 1 diabetes [3].

The aetiology of juvenile diabetes remains to be fully ex-
plored. The pathological process involves the dysfunction or 
destruction or the β cells of islets of Langerhans in the pancre-

as, which are responsible for insulin production and secretion. 
The first symptoms of T1DM, such as polydipsia, weight loss 
and general fatigue, appear suddenly [4].

The basic T1DM treatment is insulin therapy plus proper 
diet, care and regular adapted physical activity. T1DM patients 
and their carers who have been properly trained and prepared 
to cope with the disease, function better in daily life settings.

Diabetes education is usually addressed to diabetic pa-
tients and to nurses, who are responsible for carrying out edu-
cational programmes at home and in hospital, until the patient 
switches from a medical therapy model to a home-based ther-
apy model [5]. It was introduced in 1922 as an indispensable 
element of treating diabetic patients, when Frederick Grant 
Banting and Charles Herbert Best discovered insulin [6]. In Po-
land, efforts to obtain educators in the treatment of diabetes, 
whereby supporting families and patients, have theoretically 
been undertaken since 2011. This also includes the obtain-
ment of doctors – family doctors, diabetologists, paediatricians 
and staff of educational institutions [7]. An important role of 
diabetes education is played by physiotherapists on therapeu-
tic teams, in order to guarantee top quality patient treatment 
of type 1 diabetes. The Polish physiotherapist Act lists physio-
prophylaxis as one of the health services provided within phys-
iotherapy. Its purpose is to promote a healthy lifestyle and to 
build and sustain physical fitness and endurance for people of 
various ages in order to prevent disability [8].

Physiotherapists may play an important part in raising the 
awareness of patients and society as regards T1DM. They can 
also play an important role in the prevention of concomitant dis-
eases and health promotion in a broader sense. They should 
also promote physical activity as a way to eliminate risk factors 
such as obesity and kinesiophobia.

The objective of the paper is to assess the level of T1DM 
education among physiotherapists versus selected factors.

Material and methods

The poll was conducted between 10 and 28 February 
2020 as a  questionnaire posted on social media physiother-
apy groups. To participate in the poll, every respondent with 
a  license to practice had to give their written consent. The 
original questionnaire included personal questions – age, sex, 
residence, education, years of practice, place of work, and 
a Diabetes education knowledge test (single-select) regarding 
T1DM. The respondents got one point for a correct answer and 
zero points for an incorrect answer. The total knowledge test 
results were classified depending on the total score into: low 
(0–8 points), medium (9–13 points) and high (14–17 points).

The respondents included 103 physiotherapists from Poland 
aged 20 to 50, with an average age of 31.7 ±5.5 years. 66 were 
women (64.1%) and 37 were men (35.9%). The majority of the 
respondents lived in towns or cities (83.5%) and had a master’s 
degree (76.7%). The most commonly declared number of years 
in the profession ranged from 1 to 5 years (47.6%). The answers 
to the question about the place of work were: hospital ward for 
45 respondents (43.7%), individual physiotherapy practice for 

Table I. Description of the physiotherapists filling out the ques-
tionnaire (n = 103)

Variables Number of respondents (%)

n %

Age

20–30 45 43.7

31–40 50 48.5

41–50 8 7.8

Sex

Woman 66 64.1

Man 37 35.9

Place of living

City/town 86 83.5

Countryside 17 16.5

Education

Master’s degree  
with specialisation

4 3.9

Master’s degree 79 76.7

Bachelor of Arts 20 19.4

Technician - -

Years on the job

Below 1 year 7 6.8

1 to 5 years 49 47.6

6 to 10 years 23 22.3

11 to 15 years 15 14.6

above 15 years 9 8.7

Source: own studies
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25 respondents (24.3%), physical rehabilitation clinic for 20 re-
spondents (19.4%), a university for ten respondents (9.7%), and 
a nursing home for three respondents (2.9%). A detailed de-
scription of the respondents is presented in Table I.

Qualitative variables were described based on the number 
of observations with attribute variant (n) and the correspond-
ing value (%). The distribution normality for the variable was 
checked with the Lilliefors test and the Shapiro-Wilk test. The 
Wilcoxon signed-rank test was used to measure the relation-
ship between the variables. The correlation between variables 
on the ordinal scale was addressed based on the monotonic 
correlation Spearman’s Rho. The correlation between the vari-
ables on the nominal scale was measured with the chi-square 
test with Fisher’s adjustments and with Pearson’s C and Cra-
mér’s V measures of association.

The analysis was conducted using the IBM SPSS 25.0 soft-
ware. Associations (correlations) were treated as statistically sig-
nificant when p ≤ 0.05.

Results

When asked about the sources of T1DM A education, 72 re-
spondents (36,5%) selected websites, 71 – medical literature 
(36%), 36 – university classes (18.3%) and 18 – a physician (9.1%).

The majority of the physiotherapists filling in the question-
naire (57.3%) provided therapy to adult patients, while 42.7% 
worked with children. Twenty-five (24.3%) respondents claimed 
to have a family member or friend suffer from T1DM.

As far as the total score for correct answers was concerned, 
the knowledge level was medium for the majority (69 (67%)) of 

Table II. Results of the diabetes education test demonstrating the knowledge and lack thereof as regards detailed T1DM issues

Detailed T1DM issues Correct – Yes
Incorrect – No

Number of 
answers (%)

N %

Root causes of type 1 
diabetes

Yes 60 58.3

No 43 41.7

Normal blood serum 
glucose level

Yes 84 81.6

No 19 18.4

Glucose level pointing 
to diabetes

Yes 54 52.4

No 49 47.6

Initial type 1 diabetes 
symptoms

Yes 78 75.7

No 25 24.3

Glucose level pointing 
to hypoglycaemia

Yes 73 70.9

No 30 29.1

Root causes  
of hypoglycaemia

Yes 83 80.6

No 20 19.4

Hypoglycaemic 
symptoms

Yes 75 72.8

No 28 27.2

Root causes  
of ketoacidosis

Yes 43 41.7

No 60 58.3

Ketoacidosis 
symptoms

Yes 64 62.1

No 39 37.9

PA – physical activity

Detailed T1DM issues Correct – Yes
Incorrect – No

Number of 
answers (%)

N %

Root cause  
of hyperglycaemia

Yes 77 74.8

No 26 25.2

Hyperglycaemic 
symptoms

Yes 72 69.9

No 31 30.1

Tests to detect 
diabetes

Yes 72 69.9

No 31 30.1

Type 1 diabetes 
treatment methods

Yes 86 83.5

No 17 16.5

Recommended daily 
PA amount for type 1 
diabetes patients

Yes 75 72.8

No 28 27.2

Impact of PA on 
the body of type 1 
diabetes patients

Yes 84 81.6

No 19 18.4

Response  
to the appearance 
of hypoglycaemic 
symptoms in a patient

Yes 79 76.7

No 24 23.3

PA contraindications 
for type 1 diabetes 
patients

Yes 85 82.5

No 18 17.5
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the respondents, high for 28 respondents (27.2%) and low for 
six respondents (5.8%).

The respondents’ diabetes education, manifested with ei-
ther knowledge (yes) or lack thereof (no) when it came to spe-
cific T1DM-related issues, is presented in Table II and Fig. 1.

The poll has shown a  statistically significant relationship 
between the respondents’ subjective assessment of the level 
of their T1DM knowledge and the level of knowledge resulting 
from the number of proper answers in the test. Those who de-
clared substantial knowledge had a higher score (p = 0.029). 
For sources of knowledge about T1DM, higher scores were 
achieved by respondents using medical literature (p = 0.07) 
and university classes (p = 0.042). The other tested variables 
were not statistically significant (p > 0.05) for the level of knowl-
edge of diabetes. Detailed data are presented in Table III.

A statistically significant correlation was observed between 
the years of employment as a  physiotherapist and the level 
of T1DM knowledge (r = 0.196, p = 0.047). The respondents 
that were on the job longer had more answers that were cor-
rect. The level of knowledge was not correlated with the age 
(r = 0.113, p = 0.258) or sex (r = 0.142, p = 0.344) or subjec-
tive self-assessment of knowledge (r = –0.04, p = 0.685) of the 
respondents (Table III).

Discussion

Diabetes has been referred to as the epidemic of the 21st 
century for several years now [9]. According to WHO data from 

2019, 463 million people suffer from diabetes worldwide. The 
number of patients is anticipated to increase by 115 million by 
2030 [10]. Diabetic patients face various challenges, such as 
gaining knowledge about the disease, developing self-control 
and coping with the psycho-social problems (risk of depression 
and rejection) and needing to change their lifestyle. Health care 
workers ensure that the necessary needs of patients are met, 
including preparing them for life with the disease and prevent-
ing its secondary consequences [11]. According to Kucharski, 
the Polish health care system is difficult for every patient, and it 
is another constant challenge for young patients, chronically ill 
patients and their families [12].

Since T1DM generates high treatment costs that reach 
5–10% of the global healthcare budget, a comprehensive ther-
apy is important that also encompasses physiotherapy. This 
may reduce considerably the number of complications and, by 
extension, lower the treatment costs [3].

One of the primary therapeutic objectives in Poland is to 
improve the quality of diabetes treatment. According to the Pol-
ish Diabetes Education Association (SED), an important means 
to this end is to introduce actual (real) educational advice in 
diabetic care, to give high priority to therapeutic education 
adapted to diabetic age groups and to finance educational pro-
grammes and consultations for patients which can be delivered 
by nurses, educators, psychologists and physiotherapists from 
the Polish National Health Fund (NFZ).

T1DM entails many extra duties and restrictions for a child, 
requires self-discipline and self-control in daily monitoring of glu-

Figure 1. Test results regarding the diabetes education of physiotherapists
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Table III. Determinants of the diabetes education level for the physiotherapists filling in the questionnaire

Variables Knowledge level Cramér’s V χ2 df p

Low Medium High

N % N % N %

Age

20–30 years old 1 2.2 35 77.8 9 20 0.158 5.153 4 0.272

31–40 years old 4 8 29 58 17 34

41–50 years old 1 12.5 5 62.5 2 25

Sex

Women 4 6.1 47 71.2 15 22.7 0.134 1.849 2 0.397

Men 2 5.4 22 59.5 13 35.1

Place of living

City/town 3 3.5 59 68.6 24 27.9 0.224 5.188 2 0.075

Countryside 3 17.6 10 58.8 4 23.5

Education

Master’s degree with 
specialisation

1 25 2 50 1 25 0.138 3.942 4 0.414

Master's degree 3 3.8 54 68.4 22 27.8

Bachelor of Arts 2 10 13 65 5 25

Location

Hospital ward 4 8.9 29 64.4 12 26.7

Rehabilitation clinic 0 0 16 80 4 20

Individual physiotherapy practice 1 4 14 56 10 40 0.183 6.908 8 0.554

Nursing home 0 0 3 100 0 0

University 1 10 7 70 2 20

Years on the job

Below 1 year 0 0 6 85.7 1 14.3 0.2 8.272 8 0.407

1–5 years 4 8.2 36 73.5 9 18.4

6–10 years 1 4.3 12 52.2 10 43.5

11–15 years 0 0 10 66.7 5 33.3

Over 15 years 1 11.1 5 55.6 3 33.3

A family member or friend suffering 
from type 1 diabetes

Yes 2 8 16 64 7 28 0.056 0.32 2 0.852

No 4 5.1 53 67.9 21 26.9
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cose levels, specific diet, insulin therapy and control of physical 
activity [13, 14]. Physiotherapists should especially take care of 
the educational aspects regarding properly adapted physical 
activity. Trojanowska et al. assessed the impact of knowledge 
on the health-related behaviour of children with type 1 diabe-
tes. Their study has shown that such children were inadequately 
prepared for a healthy lifestyle. The study participants demon-
strated a lower level of healthy behaviour, especially in terms of 
physical activity, self-control, diet and the duration of sleep [15].

Holistically speaking, physical activity is an important stimu-
lator or proper development of children and teenagers and 
a major factor reducing the risk of cardiovascular diseases, can-
cers and mortality rates [16–18]. The effect of physical activity on 
the level of metabolic control in T1DM remains a topic of many 
discussions. No independent impact of physical activity on im-
provement of glycaemic control has been successfully demon-
strated for T1DM patients. Regular physical activity reduces the 
demand for insulin, normalises and improves the lipid profile, 
stimulates the development of muscles and improves the condi-
tion and well-being of the patient [18, 19]. T1DM patients often 
have problems keeping proper body weight and fail to reach 
even the minimum daily amount of physical activity [20].

There is also an important problem of emotional barriers 
that limit the physical activity of T1DM patients. They include: 
fear of hypoglycaemia, loss of glycaemic control and lack of 
knowledge regarding physical activity [21]. It may be crucial 
for the patient to receive detailed information on the rules of 
engaging in physical activity from a physician or a physiothera-
pist, also in the psychological aspect.

Children are currently encouraged to exercise for at least 60 
minutes a day to reduce the risk of vascular complications [21, 
22]. Children with T1DM may undertake most types of physi-
cal activity, especially if its intensity ranges from 40 to 56% of 
VO2max or 55–69% of maximum heart rate [23, 24]. In our ques-
tionnaire, 72.8% of physiotherapists knew the physical activity 
amount for T1DM patients, its impact on their bodies (81.6%) 
and the contraindications (82.5%). Importantly, as many as 
76.7% respondents knew what to do if the patients showed hy-
poglycaemic symptoms.

Contraindications for physical activity in T1DM patients 
include a blood glucose level above 250 mg/dl (13.9 mmol/l) 
and the presence of ketone bodies in urine. Exercise is also ill-
advised in the case of glycaemia below 70 mg/dl (3.9 mmol/l) 
[25]. The majority of respondents in our questionnaire knew 

Table III. Determinants of the diabetes education level for the physiotherapists filling in the questionnaire (cont.)

Variables Knowledge level Cramér’s V χ2 df p

Low Medium High

N % N % N %

Dominant patient type

Adults 2 3.4 42 71.2 15 25.4 0.137 1.927 2 0.382

Children 4 9.1 27 61.4 13 29.5

Subjective declared level of T1DM 
knowledge

Very good 1 20 0 0 4 80 0.262 14.101 6 0.029**

Good 2 6.7 23 76.7 5 16.7

Average 2 4.1 31 63.3 16 32.7

Low 1 5.3 15 78.9 3 15.8

Sources of T1DM knowledge

Medical literature 1 16.7 47 68.1 23 82.1 0.311 9.957 2 0.007**

Websites 4 66.7 49 71 19 67.9 0.035 0.126 2 0.939

University classes 1 16.7 25 36.2 10 35.7 0.095 0.939 2 0.625

Doctor 2 33.3 11 15.9 5 17.9 0.106 1.162 2 0.559

*statistically significant data < 0.05
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the root causes of hyperglycaemia (80.6%), hyperglycaemia 
(74.8%) and their symptoms (72.8% and 69.9% respectively).

One of the contraindications for physical activity mentioned 
in the knowledge test was ketoacidosis and its symptoms. It is 
a state of disrupted metabolism of carbohydrates, lipids and 
proteins, water and electrolyte balance and the acid–base bal-
ance resulting from a severe insulin deficiency. It causes hyper-
glycaemia and increased lipolysis, with ketone bodies in blood 
and urine. Clinical symptoms of acidosis include but are not 
limited to: weakness, polydipsia, dryness of skin and of mu-
cous membranes, accelerated heart rate and acetone breath. 
The risk of acidosis occurs primarily in martial arts and in team 
sports [19, 26, 27]. 62.1% of physiotherapists in our question-
naire, properly defined ketoacidosis symptoms, while 58.3% 
did not know the root causes of ketoacidosis.

As far as the sources used to broaden the knowledge about 
T1DM were concerned, 36% selected medical literature. Only 
the specified sources entailed significantly higher levels of 
knowledge about diabetes. Just 18.3% of the respondents re-
lied on university classes in terms of T1DM knowledge. It is an 
important aspect in the context of creating programme guide-
lines for medical schools. In the study by Steyl, 60 physiothera-
py students had vast knowledge about T1DM [28]. In contrast, 
the study by Janeczek et al. revealed very poor knowledge of 
nursing students about type 2 diabetes. The authors pointed 
to a clear need for broader education of students in the area of 
diabetes in medical schools [9].

The majority of the physiotherapists in our questionnaire 
(81.6%) selected the right blood serum glucose level but only 
52.4% defined the hyperglycaemia level. The respondents also 
knew the initial T1DM symptoms (75.7%) and the disease di-
agnostic methods (69.9%). Diabetes can be successfully con-
trolled through proper treatment and a healthy lifestyle, which 
has a huge impact on the quality of life of a sick child and on the 
course of the therapy [15]. Therapeutic education means guid-
ing the patients to change their health-related behaviour in a way 
that benefits their health. The main purpose of education is to 
prepare a diabetic patient to lead a lifestyle consistent with their 
conscious choices, based on self-reliance, knowledge, proper 
conduct and self-responsibility. It is up to the patients and their 
families to keep the diet, self-control and engage in adapted 
physical activity. Clinical trials and observations show that edu-
cation substantially helps lower the risk of severe and late dia-
betes complications which end in disability and death [5, 14].

Ramova and Macedonia tested the knowledge of physio-
therapists about the complications of diabetes. The majority 
of the respondents had an average result. The authors noted 
the need to expand physiotherapy teaching programmes by 
including the knowledge of diabetes and the physical treat-
ment of its complications [29]. In our questionnaire, 67% of the 
respondents had medium knowledge about type 1 diabetes, 

which reflected their subjective assessment of their knowledge. 
Curiously enough, factors such as education, place of work 
and their loved ones suffering from T1DM, were found to have 
no impact on diabetes-related knowledge of the respondents. 
Only the years working in the relevant field had a positive cor-
relation with the result in the knowledge test.

So perhaps systematic diabetes training should be consid-
ered for physiotherapists. After all, it is important to emphasise 
the important role that a physiotherapist who works closely with 
the doctor, nurse and patient may play in improving the qual-
ity of life of those who suffer from diabetes. Positive effects at 
all diabetes treatment stages, requires physiotherapists to be 
knowledgeable about the disease [9].

In the therapy of chronic diseases, therapeutic education 
supplements and supports the treatment, which is generally 
designed to primarily bring the life span and quality of life of 
a sick child to that of its healthy peers [15]. Patients’ access 
to physiotherapists is an important problem as far as engag-
ing in physical activity is concerned. According to the study 
by Wojciechowski et al., as many as 48.0% diabetic patients 
stated that they had no access to physiotherapy services [11].

Physioprophylaxis in the form of physical activity is not only 
beneficial for the physical aspect of the patient, but it also im-
proves their general well-being and self-esteem and, by exten-
sion, their quality of life. Physiotherapists on the treatment team 
play an important role in education of T1DM patients. They 
should be the promoters of a healthy lifestyles, based essen-
tially on regular physical activity. The majority of those tasks 
require up-to-date and professional knowledge of T1DM.

Conclusions

Physiotherapists may play an important role in the process 
of education and treatment for diabetes. However, achieving 
this goal (thesis) requires a comprehensively high level of cog-
nitive and practical competence in the understanding of type 
1 diabetes. In the research results presented, the majority of 
physiotherapists presented an average level of knowledge 
about diabetes, which was mostly determined by the number of 
years working in the profession. The age and sex of the respon-
dents had no significant impact on the level of their diabetes-re-
lated knowledge. Confronting the above-mentioned data of the 
examined group of physiotherapists, with the demand for edu-
cated and experienced health educators (including their level of 
competence), reveals the progress in achieving this role. How-
ever, it should be noted that the growing number of patients suf-
fering from type 1 diabetes and the progress in T1D prevention 
and treatment technologies, indicate a real need to adjust the 
content of the curriculum at physiotherapy studies and training 
institutions for working physiotherapists, to obtain up-to-date 
and comprehensive specialist knowledge of diabetes.
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