BioPsychoSocial Medicine© The Author(s) 2023
https://doi.org/10.1186/s13030-023-00291-4

Research

Burden of care and a sense of loneliness in caregivers of children with type 1 diabetes. a cross-sectional study

Ewa Kobos1, 2  , Sylwia Rojkowska3  , Alicja Szewczyk2, 4   and Beata Dziedzic1  
(1)Department of Development of Nursing, Social and Medical Sciences, Faculty of Health Sciences, Medical University of Warsaw, Warsaw, Poland

(2)Polish Federation for Diabetes Education, Warsaw, Poland

(3)Central Clinical Hospital of the MSWiA, Warsaw, Poland

(4)Children’s Memorial Health Institute, Warsaw, Poland

 

 
Ewa Kobos (Corresponding author)
Email: ekobos@wum.edu.pl

 
Sylwia Rojkowska
Email: sylwia.rojkowska@o2.pl

 
Alicja Szewczyk
Email: alicja.szewczyk@gmail.com

 
Beata Dziedzic
Email: beata.dziedzic@wum.edu.pl



Received: 17 April 2023Accepted: 24 September 2023Published online: 6 October 2023
Abstract
Background
Treatment of type 1 diabetes is a process involving not only sick children, but also their caregivers.

Aim
To assess the burden of care and sense of loneliness in caregivers of children with type 1 diabetes. Also, an analysis was conducted of the connection between sociodemographic factors characterizing caregivers and the clinical factors characterizing sick children and between the burden of care and the sense of loneliness.

Materials and methods
The study included 125 caregivers of children with type 1 diabetes. In order to collect the research data, the Caregiver Burden Scale and the Revised UCLA Loneliness Scale were used.

Results
In the research group, the total result in the caregiving burden scale was 2.14, which remains within the average burden level. Caregivers showed the highest burden level in the General Strain Subscale. The analysis showed that mothers experience a greater burden of care than fathers in the General Strain Subscale and that caregivers of younger children are more burdened with care within the Isolation and Disappointment Subscales. Moderate high degree of loneliness was shown in 4.8% of caregivers. A higher burden of care for caregivers of children with type 1 diabetes is accompanied by a higher sense of loneliness.

Conclusions
The results of this study may help healthcare professionals plan a holistic, family-centered care program that will take into account factors that increase the burden of care: younger age of the affected child, motherhood, caregiver unemployment, feelings of loneliness, lower education, caregiver unemployment, blood glucose meter measurements, and frequent night-time blood glucose measurements.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13030-023-00291-4.
Keywords
Type 1 diabetesChildCaregiverBurden of careLoneliness
Background
Type 1 diabetes constitutes about 10–20% of cases of diabetes in Poland (15,220 cases < 20 years), and it is one of the most common childhood chronic diseases [1]. Worldwide, type 1 diabetes is estimated to affect 1.52 million people. In 2022, there were 530,000 new cases of T1D diagnosed at all ages, with 201,000 of these less than 20 years of age [2]. The epidemiological data indicate an increase in diabetes incidence, especially in the youngest age group. In Poland, the highest diabetes incidence occurs in children aged 2, 4, and 6 years, as well as 10–14 years [3].
The burden of care refers to how caregivers perceive their responsibilities, and the limitations they encounter also define the physical, psychological and social reactions of the caregiver, which are associated with the lack of an established balance between the care needs and other responsibilities of the caregiver. The objective burden of care is believed to be the time and effort needed to meet a patient’s needs, including financial costs, family relationships, and social functions. The subjective burden of care refers to the amount of stress caregivers are subjected to when they face the objective burden of care [4].
In paediatrics, type 1 diabetes is called a “family disease” because of the important role the family plays in the therapeutic process [5]. Challenges include adapting to a new situation, physical and emotional overload, mastering the technical aspects of care, cooperation with healthcare professionals, struggling to maintain normality in life, and seeking social support systems or maintaining interpersonal relationships [6]. Parental involvement in the child’s treatment process leads to disruptions in their life, as well as in daily family functioning [7]. Parents may feel shame, regret, guilt, anxiety, fear, and depression and report poor quality of life [8, 9].
A study evaluating the burden of care in caregivers of children and adolescents with chronic diseases showed that 8.5% of them experienced severe and 35.1% moderate burden [10]. Moderate burden of care in caregivers of chronically ill children (including those with diabetes) and the highest burden of care in the General Strain aspect were found in a study by Piran et al. The perceived burden of care was related to the age of children and their caregivers, duration of the illness and care, degree of disability of the child, number of family members, and income level [11]. A study by Kobos et al. demonstrated that the overall average burden of care for children with diabetes was within the moderate range. In general, the perceived burden of care was related to the age of the child and the occupational status of the parents [12]. In a study seeking to assess the perceived burden experienced by mothers of children with type 1 diabetes, the majority of the mothers reported a moderate to severe burden. Significant negative correlations were found between burden and physical health, social relationships, mental health, and the surrounding environment [13].
The first study in Poland on the burden of care was carried out in the year 2010, when there were no insulin pumps, pump accessories, or glucose monitoring systems for children that would be reimbursed by the National Health Fund. Parents had to bear the costs of using such equipment and, as a result, only a small number of children used it. Mothers resigning from work to care for their child were not entitled to social insurance, and the system of financial and social support from the state in caring for a sick child was limited. Technological advances in diabetes care have changed the way many patients and their caregivers cope with diabetes. Currently, the use of CGM is considered ‘standard care’ for patients with type 1 diabetes [14]. Research points to the psychological benefits associated with the use of new technologies in diabetes treatment and care (particularly CGM), and in the context of families, these include improved quality of life and family functioning as well as less stress for the caregivers. The use of automated insulin delivery systems was found to be associated with improved quality of life, reduced diabetes-related stress, and improved sleep quality in the caregivers [15].
It is not clear whether reimbursement and thus more widespread use of insulin pumps and continuous glucose monitoring in addition to caregivers remaining unemployed and currently having greater access to social benefits is significantly linked to caregiving burden and perceived loneliness. Perceived loneliness among primary caregivers of children with diabetes has only been assessed in one study, in a small group of caregivers [16].
A sense of loneliness is described as a distinctive experience of an unpleasant nature, the cause of which lies in the quantitative or qualitative impoverishment of one’s social relations. It is also understood as a discrepancy between the desired and the actual social relationships [17]. One can distinguish emotional loneliness, which is associated with a sense of isolation and social loneliness, otherwise called physical - equated with the lack of sense of belonging [18, 19]. Apart from the physical presence of other people, human beings need relationships that will provide them with a sense of security, trust, and belonging. Thus, loneliness is not only limited to people living alone, but it is also visible in people surrounded by many friends [20].
Loneliness consists of three interrelated dimensions: intimate loneliness, social loneliness, and public loneliness. Intimate loneliness refers to the absence of an important person who will offer emotional support. Social loneliness relates to family ties and friendship. In this respect, it is not the quantity of interaction that counts, but the quality of the relationship. Public loneliness means perceived isolation from a group where a person can connect with other people of a similar age, such as school [20, 21]. Loneliness can lead to mental disorders: depressive states, alcoholism, suicidal thoughts, aggressive behaviour, anxiety, and physical disorders [20].
The guidelines state that a multidisciplinary team should assess general family functioning and diabetes-related functioning, particularly at times of transition and when there may be cultural and familial difficulties in adjusting to diabetes [15].

Methods
Design
A cross-sectional study.

Participants
This cross-sectional study involved 125 direct caregivers of children with type 1 diabetes. The study was conducted in two diabetology clinics at tertiary-care centres during parent-child follow-up visits between January and March 2020. We had to finish our study early because of lockdown. Caregivers were selected using the convenience sampling method. The inclusion criterion for the study included a statement that: the person concerned is the direct caregiver of the child, lives with the child, spends the most time caring for the child out of all family members, the caregiver does not have more chronically ill children, and the duration of diabetes in the child is at least one year. A total of 156 caregivers were asked to participate in the study, of which 26 refused. A total of 130 questionnaires were distributed, 5 of which were excluded from the analysis because of incorrect completion.

Outcome measures
Caregiver Burden Scale (CB Scale). The Polish version of the Caregiver Burden Scale (CB Scale) was used to assess the caregiver’s burden [12]. The CB scale includes 22 questions grouped into 5 subscales: General Strain, Isolation, Disappointment, Emotional Involvement, and Environment. For each question, the caregiver answered on a scale of 1 to 4. As suggested by the author of the scale, the following categories of care burden are specified: high level (3.00–4.00), medium level (2.00-2.99) and low level (1.00-1.99) [22]. The greater the number of points a respondent receives, the higher the burden level. Previous studies have confirmed the reliability of this scale using an internal consistency assessment method [11, 22].
Revised UCLA Loneliness Scale (R-UCLA). The Polish version of the revised UCLA Loneliness Scale (R-UCLA) was used to assess the sense of loneliness [23]. The original version of the scale, called UCLA LS, was designed by Russell et al. [17]. The scale consists of 20 statements, respondents indicate to what extent each of the statements describes them on a 4-point scale (1 = I never feel like that, 4 = I often feel like that). The maximum score is 80 points. The total score is divided into three subscales: Belongings and Affiliation, Intimate Others and Social Others. According to Perry’s classification, the following levels of loneliness were defined: 65–80 points - a high degree; 50–64 points - a moderately high degree; 35–49 points - a moderate degree; 20–34 points - a low degree of loneliness [24].

Statistical analysis
The Spearman’s rho correlation index (rho) was used to calculate the correlation between the variables. The Kruscal Wallis (H) test was used to check the differences between more than two independent groups. For the significant differences shown in the H-test, the Mann Whitney rank test was used to verify which groups were statistically significant. The statistical inference was carried out at a standardized degree of relevance p < 0.05.
The study was conducted in accordance with the ethical principles and the Helsinki Declaration. All eligible participants were informed about the objectives of the study. It was voluntary for the caregivers to complete the questionnaire, and they had the right to withdraw their participation in the study at any time.


Results
Participants’ characteristics
Table 1 illustrates the characteristics of the caregivers of children with type 1 diabetes. Women accounted for 81.6% of the study group. Over a half of the respondents (58.4%) were between 36 and 45 years of age. The average caregiver age was 39 years (SD = 6.43). The largest number of respondents (31.5%) lived in rural areas, 72.8% of the respondents were married, 50.4% of the caregivers had a tertiary education, 79.2% of the respondents were professionally active.
Table 1Characteristics of caregivers participating in the study


	Variables
	N
	%

	Sex
	Female
	102
	81.6

	Male
	23
	18.4

	Age
	23–35 years old
	34
	27.2

	36–45 years old
	73
	58.4

	46–55 years old
	16
	14.4

	Place of residence
	Village
	39
	31.5

	City of up to 50,000 inhabitants
	34
	27.4

	City of 50–100,000 inhabitants
	18
	14.5

	City of more than 100,000 inhabitants
	33
	26.6

	Marital status
	Single
	24
	19.2

	In a partnership
	10
	8.0

	Married
	91
	72.8

	Education
	Primary/secondary/basic vocational
	13
	10.4

	General secondary or vocational
	49
	39.2

	Higher
	63
	50.4

	Employment status
	Working
	99
	79.2

	Not working
	26
	20.8

	Family Generational Status
	Two-generational family
	111
	88.8

	Multigenerational family
	14
	11.2




The characteristics of the children are shown in Table 2. The largest group of children (82.4%) attended state educational institutions, whereas 9.6% of them attended integrated education. Most children received insulin via insulin pumps (81.6%). The most common method of glycaemia monitoring was the use of a glucose meter (41.6%), and the target criterion for HbA1c was met by 46.4% of the children. With 47.2% of children aged 10–14 years, the average child age was 11 years (SD = 3.55). In 56.8% of the children, the duration of the disease was 1 to 3 years, and the average duration of the disease was 4 years (SD = 3.2). The mean number of glycemic measurements in children was 14 (SD = 28.73) during the day, and 8.3 (SD = 27.72) at night. A third of the respondents (32%) declared no hypoglycaemic episodes in the child in the last 6 months. On average, respondents recorded 6.9 hypoglycaemic episodes in the last 6 months (SD = 11.36).
Table 2Characteristics of children with type 1 diabetes


	Variables
	N
	%

	Age
	3–5 years old
	7
	5.6

	6–9 years old
	36
	28.8

	10–14 years old
	59
	47.2

	15–18 years old
	23
	18.4

	Type of educational institution the child attends
	State-funded kindergarten/school, general education group/class
	103
	82.4

	State-funded kindergarten/school, integrated group/class
	12
	9.6

	Private kindergarten/school, general education group/class
	8
	6.4

	Does not attend any institution
	2
	1.6

	Insulin administration method
	Pen
	23
	18.4

	Insulin pump
	102
	81.6

	Glycaemia monitoring method
	Glucometers
	52
	41.6

	FGM
	13
	10.4

	CGM
	21
	16.8

	Combination of different methods
	39
	31.2

	HbA1c
	HbA1c ≤ 7%
	58
	46.4

	HbA1c > 7%
	67
	53.6

	Disease duration
	1–3 years
	71
	56.8

	4–6 years
	26
	20.8

	7–9 years
	20
	16.0

	10–14 years
	8
	6.4

	Frequency of blood glucose measurements during the day
	2–4 times
	18
	14.5

	5–7 times
	45
	36.3

	8–10 times
	36
	29.0

	11–16 times
	14
	11.3

	≥ 17 times
	11
	8.9

	Frequency of blood glucose measurements at night
	Once or not at all
	25
	20.2

	Twice
	40
	32.3

	Three times
	31
	25.0

	4–6 times
	17
	13.7

	≥ 7 times
	11
	8.8

	Number of hypoglycaemic events in the last 6 months
	No decline
	40
	32.0

	1–3
	35
	28.0

	4–7
	19
	15.2

	8–15
	14
	11.2

	≥ 16 times
	17
	13.6


HbA1c - Glycated Haemoglobin, CGM - Continuous Glucose Monitoring, FGM - Flash Glucose Monitoring




Caregiver burden and loneliness
As shown in Table 3, the total care burden CB-scale score was 2.14 points (SD = 0.56) in the study group and ranged in the middle of the burden scale. A high burden level was found in 28.5% of the caregivers on the Disappointment Sub-Scale and in 24.8% of the caregivers on the General Strain Sub-Scale.
Table 3Caregiver burden assessed on the CB-Scale


	CB-Scale
	M
	SD
	Level of burden (%)

	Low
	Medium
	High

	General strain
	2.4
	0.67
	27.2
	48.0
	24.8

	Isolation
	1.81
	0.77
	57.6
	31.2
	11.2

	Disappointment
	2.36
	0.75
	31.2
	40.0
	28.8

	Emotional involvement
	1.62
	0.68
	68.8
	23.2
	8.0

	Environment
	1.97
	0.59
	48.0
	43.2
	8.8

	Total score
	2.14
	0.58
	41.6
	50.4
	8.0


SD - standard deviation, M – mean, CB Scale - Caregiver Burden Scale



The data in Additional file 1 shows that the mothers reported greater care burden on the General Strain and Emotional Involvement Sub-Scales as compared to the fathers. The differences were near statistical significance (p = 0.056 and p = 0.051, respectively). It was shown that non-working caregivers felt more isolated and disappointed. The method of insulin administration and glycemic monitoring did not significantly differentiate between the respondents (p > 0.05) in terms of their level of care burden. A negative correlation was shown between the age of the child and the burden within the Disappointment Sub-Scale (p = 0.048).
Insert Additional file 1.
Table 4 shows the results obtained by the caregivers on the R-UCLA Sense of Loneliness Scale. On average, the respondents scored 33.56 points (SD = 8.43), which indicates a low sense of loneliness. Moderate loneliness levels were shown in 34.4% of the caregivers and moderately high in 4.8% of the caregivers.
Table 4Loneliness assessed on the R-UCLA scale


	R-UCLA
	M
	SD
	Level of loneliness (%)

	Low
degree
	Moderate
degree
	Moderately 
high degree
	High
degree

	Belongings and Affiliation
	8.87
	2.48
	60.8
	34.4
	4.8
	 
	Intimate Others
	17.83
	5.39

	Social Others
	6.86
	2.12

	Total score
	33.56
	8.43


SD - standard deviation, M - mean difference, R-UCLA - Revised UCLA Loneliness Scale



Additional file 2, regarding factors related to the sense of loneliness, shows that on the Belongings and Affiliation Sub-Scale caregivers with vocational or lower education achieved significantly higher scores than those with secondary and higher education (p < 0.01); non-working caregivers scored significantly higher than the working ones. Overall, as regards the Sense of Loneliness Scale, higher values were obtained by non-working caregivers (p = 0.045). The analysis showed that the mean score on this sub-scale was higher in caregivers using glucose meters than in those using flash glucose monitoring (FGM). In this subscale, caregivers of children who had glucometer glucose monitoring achieved higher scores than did the caregivers who combined different glycaemic monitoring methods (p < 0.01) using continuous glucose monitoring (CGM) (p < 0.01). The correlation analysis showed a negative relationship between the frequency of glycaemic measurements in a child at night and the results on the Intimate Others Sub-scale (p = 0.036) or the overall score (p = 0.031).
Insert Additional file 2.
Table 5 illustrates the positive correlation between the caregiver burden and the sense of loneliness. Overall, the greater the burden experienced by the respondent, the higher their sense of loneliness.
Table 5Correlation between the caregiver’s burden and the sense of loneliness


	 	Belongings and Affiliation
	Intimate Others
	Social Others
	Total score

	General strain
	0.280**
	0.237**
	0.305**
	0.306**

	Isolation
	0.300**
	0.338**
	0.294**
	0.385**

	Disappointment
	0.266**
	0.332**
	0.324**
	0.367**

	Emotional involvement
	0.125
	0.236**
	0.232**
	0.228*

	Environment
	0.196*
	0.235**
	0.316**
	0.289**

	Total score
	0.288**
	0.330**
	0.348**
	0.378**


*p < 0.05, **p < 0.01 - correlations were statistically significant





Discussion
This study aimed to assess the burden of care and the sense of loneliness in caregivers of children with type 1 diabetes. Our results showed that the overall average burden of care for children with diabetes was in the moderate range (2.14) and was close to the average score achieved by caregivers of chronically ill children (1.98) and of children with diabetes (1.95), caregivers of children with diabetes (2.4), and caregivers of children undergoing chemotherapy (2.02) [11, 12, 25]. This study demonstrated that the highest level of caregiver burden occurs on the General Strain and Disappointment Sub-Scales. The values obtained on both subscales are within the range indicating an average burden. The General Strain subscale refers to caregivers experiencing physical and emotional disorders caused by caring activities, problems with care and the time required to provide care services. The Disappointment Sub-Scale includes experiencing financial sacrifices due to childcare; the caregiver’s expectations about their current life; the conviction that life has treated them unfairly; the caregiver’s opinion that caring for a sick child is physically demanding; and a sense of loneliness and isolation due to the child’s illness.
The greatest burden of caring for children undergoing chemotherapy was shown on the Isolation Sub-Scale, whereas in a group of caregivers of chronically ill children it was on the General Strain and Environment Sub-Scales [25]. A comparison of different chronic diseases showed the maximum burden of care among caregivers of children with cerebral palsy [11].
When analyzing the results of the present study and the one conducted in the year 2010, it is important to highlight the similar values of overall care burden as well as of General strain (2.4 vs. 2.41) and Disappointment (2.36 vs. 2.31), despite the fact that in our study approximately 60% of the children used continuous glucose monitoring and that the inclusion criteria for caregivers differed [11]. It would seem that the burden of care now as compared to the 2010 study results should be much lower. In this study, 41.6% of the children were still using a glucometer to measure their blood glucose and about 20% were administering insulin with an insulin pen injector. The data confirm that the use of diabetes technology may decrease some of the burden of care for the child. The use of an insulin pump may alleviate some of the distress and limitations experienced by caregivers: no need to administer basal insulin at particular times of the day, greater flexibility associated with feeding the child due to the ease of administering the insulin dose with the pump, and less anxiety associated with leaving the child in the care of others. The use of continuous glucose monitoring makes it easier for caregivers to make treatment decisions [26]. Currently, the widespread availability of reimbursement for insulin pumps, FGM, CGM, and new types of insulin should make it easier for caregivers to care for a sick child. Data show that most T1DM patients and their caregivers benefit from the use of new technologies in diabetes management [27, 28]. On the other hand, their use has been shown to be costly and not always refundable. Moreover, alarm fatigue, technical failures, and accuracy problems limit their use [29]. Despite the high percentage of insulin pump use, the use of CGM and FGM remains low [1, 29].
Diabetes imposes a number of new responsibilities on caregivers, such as day and night glycaemic monitoring [8]. Research shows that caregivers experience sleep deprivation and also worry about their child’s glycaemic levels at night [30–32]. A great number of responsibilities and the risk of nocturnal hypoglycaemia contribute to poor sleep quality and short sleep time [33]. Night measurements are positively correlated with the anxiety level of the parent and associated with a higher burden of care while the occurrence of hypoglycaemia is associated with emotional distress, mostly in the mothers [12, 34, 35]. Our study did not support the link between the number of night glycaemic measurements and emotional involvement, although this relationship was suggested by Kobos & Imiela in an earlier study [12]. On the other hand, the number of glycaemic measurements has been negatively correlated with the general sense of loneliness and loneliness on the Intimate Others Sub-Scale.
It is common for mothers to give up work to care for the child, receive carer giver’s benefits, and have these years included in the employment period. Research shows that families with lower socio-economic status experience higher financial burden and that the average burden of caregivers of chronically ill children and young people varies significantly in terms of their education as well as professional and material status [10, 36, 37]. Zatorska-Zoła showed that as many as 37% of the parents feel a great financial burden associated with the treatment of the child, and 46.4% families reported moderate to severe financial losses [8, 38]. Parents bear significant costs associated with the purchase of insulin and equipment for its administration or glycaemic monitoring. According to a study by Cunningham et al. the greatest burden of care is experienced by mothers over the age of 41, with primary school education, having a chronic disease, and for whom the child’s diabetes was diagnosed 3–4 years previously [39]. The literature points out that having a higher education increases parental confidence in coping with a child’s health problems [40].
According to Piran et al., employed and unemployed caregivers experience the same care burden, while in another study, unemployment increased the burden of care on the Isolation Sub-Scale [11, 25]. In our study, there were substantially fewer caregivers unemployed (n = 20.8%) than in the 2010 study (n = 53%); however, this also confirmed that this factor is associated with a higher score in overall burden and on the Isolation and Disappointment Sub-Scales [12]. The present study and the one from 2010 have confirmed that it is the caregivers of younger children who are more burdened with care in the Disappointment Sub-Scale [12]. Younger children require constant attention. Their greater dependence on parents means that caregivers spend more time caring for them. This limits their social activity and prevents them from achieving their life goals. The authors of the study assessing parental perception of the burden of care for very young children with T1DM have demonstrated that this is a widespread phenomenon which can be reduced through tailored educational programs that increase parental knowledge and that create confidence in themselves and in secondary caregivers [41].
Staying at home and focusing on the needs of a sick child can foster a sense of isolation from one’s family and friends and promote loneliness. This study showed a lower score on the Isolation Sub-Scale compared to studies performed in 2010 [12]. With the duration of the disease, parents and their children try to lead normal lives or participate in social life, and caregivers delegate responsibility for diabetes self-management to their children [42, 43]. New glycaemic monitoring technologies enable parents to support their children in distance self-care [15].
Research indicates that the mothers of children with type 1 diabetes should receive psychological support to better cope with the burden of care. The International Society for Pediatric and Adolescent Diabetes strongly recommends providing psychological support not only for the sick children but also for their parents. Evidence-based interventions for caregivers/parents to reduce stress and increase resilience, increase social support, promote parental involvement in care, goal setting and problem solving therapy for family problems and conflicts, and cognitive behavioural therapy are important in clinical care [15, 44]. Research suggests that caregivers of children and adolescents with T1D need the help of a treatment team in health care, mental health, social support, and family management of childhood diabetes [45].
Mothers who spend most of their time on treatment and childcare activities see this process as demanding [46]. However, the lack of freedom experienced by the mothers may result from difficulties in sharing responsibilities with other family members [35]. This study shows that the mothers experienced a greater burden of caring for a sick child compared to the fathers and that they are more emotionally involved in the treatment process. Studies of other authors have also confirmed a higher overall burden of care for chronically ill children (general strain) on the part of the mothers, as compared to the fathers [11]. This may also involve, on the one hand, the low involvement of the fathers in the care of a child with diabetes, and on the other hand, the conviction of the mothers that they will take better care of the child than the fathers who are thus often excluded from caring for the child [47, 48]. Parents also report numerous burdens associated with other people caring for their sick child. These include difficulties in finding people who could care for the child; limited trust for secondary caregivers in childcare; the constant burden of vigilance over the care of the child, even when it was under the care of another adult guardian [41]. The withdrawal of fathers from childcare often leads to a weakening of communication between the spouses [47]. Being a direct caregiver for a child with type 1 diabetes is associated with a life of constant readiness, and it brings out emotional consequences, a feeling of constant exhaustion, and lack of rest [43].
According to research, the mothers of children with chronic diseases show greater loneliness than the mothers of healthy children [16]. The average UCLA score among the mothers of chronically ill children was 36.11, higher than that of the mothers of healthy children − 29.76. In this study, about a third of caregivers demonstrated a sense of loneliness at an average level. It was lower compared to that of the mothers of chronically ill children and higher compared to that of the mothers of healthy children [16].
A study using a multidimensional self-report questionnaire (including the Loneliness Sub-Scale) that aimed to compare the incidence of disease-related distress symptoms in the parents of children with cancer and those with diabetes showed that the parents of children with cancer reported a greater sense of loneliness [49]. The distress levels of the parents of cancer patients significantly exceeded those of the parents of diabetic patients as regards loneliness. However, as the authors of the study in paediatric diabetes point out, the persistence or intensification of distress over time is of specific clinical relevance. In this study, the feelings of loneliness were not significantly lower in the caregivers of older children or children with a longer duration of the disease. Research suggests that sharing responsibility is important for the development of self-management in adolescents with diabetes. One study found that parents generally stay responsible longer when adolescents follow a continuous subcutaneous insulin (CSII) regimen compared to multiple injections per day. A qualitative analysis has shown that new technologies increase the number and complexity of responsibility-sharing arrangements and that parents have a constant sense of responsibility for the treatment of their children, facing new challenges when their children enter the teenage and adolescent periods [42].
A higher sense of loneliness on the Belongings and Affiliation Sub-Scale was demonstrated by caregivers whose children monitored glycaemia using a glucose meter. The overall feeling of loneliness was greater with the increase in the number of glycaemic measurements at night. There is evidence suggesting that caregivers, in order to reduce their concerns about nocturnal hypoglycaemia, regularly check blood glucose levels throughout the night, which leads to exhaustion and chronic sleep disturbances [26]. Caregivers feel tired from night glycaemic measurements, which can make them feel lonely. Research shows that caregivers focusing on the performance of new diabetes-related duties for a child neglect the relationship with their spouse, family, or other children [50] and that ties with their offspring weaken [51, 52]. These situations lead to a sense of loneliness [43]. In a group of mothers of chronically ill children, a significant inverse relationship was observed between loneliness and social support [16].
The results of this study allow for a better understanding of how type 1 diabetes affects the caregivers of a sick child. In the planning of the care of a child with diabetes, healthcare professionals should take into account family-oriented interventions to reduce the burden and related care. The care burden in immediate caregivers of children with chronic diseases is defined and structured based on the psychosocial and sociodemographic profile of the family and the caregiver [53]. This study implies that medical staff should be encouraged to assess the parents of children with T1D from a psychosocial perspective. The need to share family responsibilities should be addressed in the education of parents of children with type 1 diabetes. Diabetes education of caregivers and their re-education should include not only the mother but also other family members. Educational programmes should include information on the availability of medical technologies, sources of reimbursement or funding, and the advantages and disadvantages of their use, so that parents can make informed decisions. Outside of the family, the child’s surrounding environment should be ready to provide care for a small child with diabetes in order to relieve the caregiversˈ burden and make it easier for them to have a job and social relationships.
This study provides evidence for further research and implementation of family intervention strategies based on an assessment of these factors.
Limitations
Our study has some limitations. A small number of caregivers took part in the study; convenience sampling was used, which means that only available parents were enrolled in the study. Thus, there is limited scope to make generalisations and conclusions about the general population of caregivers. In order to increase the likelihood of being equally likely to become part of the study group, each week several caregivers meeting the inclusion criteria were asked to participate in the study; these were caregivers of children with follow-up appointments with different diabetologists.
In Poland, mothers are much more likely to look after their children and give up or limit their working hours in order to be able to care for a sick child. Research mainly reflects the observations of mothers, thus future research should aim to take into account the observations of fathers and other caregivers. The study participants were caregivers of children with diabetes who were treated in state polyclinics. Caregivers using private institutions may have different socio-economic characteristics and thus the results of this study cannot be generalized to all caregivers.
The literature review shows that there is no data to compare the current findings of loneliness in caregivers of children with diabetes. Therefore, the results of this study, in this respect, should be considered preliminary and further studies should be undertaken. Due to the COVID-19 pandemic, the study finished early. In the future, we plan to extend the study to other centres specialising in the treatment of children with diabetes and to include more caregivers in the study.


Conclusion
The direct caregivers of children with diabetes generally show an average level of care and a low sense of loneliness. The caregivers of younger diabetic children, as well as mothers and caregivers who remain unemployed, should be under more frequent monitoring for the burden of care. Lower education, caregiver unemployment, blood glucose measurements, and more frequent night-time blood glucose measurements are risk factors for increased loneliness among caregivers.
If the perceived loneliness of the primary caregiver is greater when they have a lower education, are unemployed, when the child is monitored with a glucose meter, or when nighttime glycaemic readings are frequent; it may be important to involve the caregiver and another family member (who can take over some of the caregiving responsibilities) in the education and re-education process to reduce this feeling. Also, familiarity with diabetes self-monitoring guidelines should be assessed regularly, the use of new technologies in blood glucose monitoring should be discussed, and an assessment should be made of the fear of nocturnal hypoglycaemic events, which the literature suggests may be the cause of nocturnal multiple blood glucose measurements in the child.
The training of caregivers with lower education to care for the child should also be tailored to their abilities and there should be more frequent evaluation of the caregiver’s management of the child’s diabetes. Lower education and being unemployed are factors that decrease a family’s financial status. It is important to educate this group of caregivers about the sources of social and financial support.
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