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Background: Diabetes mellitus type II (T2D) is a chronic condition that requires significant change in the family behavior and is
associated with psychosocial conflicts for both patients and their family environment. The aim of this study is to assess burnout among
relatives caring for patients with T2D.

Methods: This cross-sectional study with random sampling was conducted on 501 caregivers of patients with T2D between April
and September 2021 at Prince Mansour armed forces hospital in Taif city, Saudi Arabia. Data collection tool was a modified
version of the caregiver stress self-assessment questionnaire. Data analysis was then carried out using #-test and chi-square test
(SPSS v20).

Results: The mean patient age was 64.4+12.0 years, female predominant with longstanding T2D. Metformin was the most
prescribed T2D medication. The caregivers’ mean age was 34.9+12.4 years, male predominant, and around 45% of them report
low level of education and income; 63.9% of the caregivers report little to no stress. Compared with caregivers with mild/
moderate stress and moderate/severe stress, caregivers with little to no stress were more likely to be younger in age (P <0.001),
male (P = 0.464), single (P = 0.035), patient’s offspring (P = 0.490), caring for T2D patients with younger age (P = 0.058) and
shorter T2D duration (P = 0.074), patients who were less likely to use a wheelchair (P = 0.008), patients who were less likely to
be prescribed a complex insulin regimen and with better glycemic control parameters (both P >0.05), and patients with higher
HDL level (P = 0.037).

Conclusion: There were no correlations between the caregivers’ levels of stress and the T2D patients’ HbAlc levels. There was
a significant positive correlation between a caregiver’s stress score and the caregiver’s age. Future studies are needed to assess other
caregivers’ parameters and their relation to metabolic control of T2D patients.
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Introduction

Diabetes mellitus type II (T2D) is a chronic condition that requires significant change in the family behavior. According
to the International Diabetes Federation Atlas, the worldwide prevalence of diabetes mellitus (DM) in adults was 9.3% in
2019 and is expected to increase to 10.2% and 10.9% in 2030 and 2045 respectively. The number of people with DM
worldwide in 2019 was 463 million and is expected to increase to as much as 700 million in 2045." In Al Nozha et al.
2004, the overall prevalence of DM in Saudi Arabia among Saudis aged 30 years and older is 24% which represents a 10
times increase when compared with 2.5% in 1982.*° In 2014 Al-Rubeaan et al. showed that DM prevalence in Saudi

Arabia was 25.4% for those aged >30 years and this percentage decreased to 11.9% when we consider the full age
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spectrum.* This alarming trend of DM in Saudi Arabia over the last 3 decades has created an enormous burden on the
healthcare system.’

Adherence to a diabetes management plan is associated with psychosocial conflicts for both patients and their family
environment.® When there was appropriate family behavior supporting a patient’s diabetes regimen, there was more
satisfaction with the illness adaptation and less intervention to the planned regimen due to emotional problems.” Given
that chronic disease affects the quality of life of patients and family caregivers, the World Health Organization has stated
that health care for chronic conditions should focus on the patients and their families.®’

There are few studies that have assessed the quality of life of family caregivers of patients with DM and those that
have examined this issue have insisted on taking the account of clinicians regarding a caregiver’s position.'®"'* In a study
done to assess the quality of life of family caregivers of patients with T2D, they found that family caregivers of patients
with DM seemed to be at risk of depression and poor quality of life."* This burnout will increase in cases of DM-related
foot ulcers and hemodialysis.'*!>

The term “ burnout ” was used firstly in aviation (in 1940) to describe a point at which the jet engines stop working.
This term then translated to a meaning a heavy, monotonous and frustrating job, in which the person works harder and
harder on a daily basis, with no satisfaction, until it seems that any action does not make any difference.'®

In the light of these findings, we conducted this study to assess the burnout level among relatives caring for patients
with T2D, bearing in mind other caregivers’ factors such as gender, age, financial status, educational level, marital status,
and patients’ factors such as age, gender, duration of diabetes, and their relation to metabolic parameters.

Method

This cross-sectional study took place between April and September 2021 at Prince Mansour armed forces hospital in Taif
city, Saudi Arabia and included Saudi patients with T2D and their caregivers attending the diabetes clinics for a regular
follow-up visit. Random sampling included adult subjects caring for patients with T2D who agreed to take part in the study.
We excluded caregivers who had been diagnosed with any psychiatric illness or having independent T2D themselves, as for
the patients we excluded those who were younger than 18 years old or having the diagnosis of type 1 diabetes or gestational
diabetes. If the participant reported a monthly income of 5000 SR or less, then we considered him/her to have a low income
while those who reported a monthly income of 15,000 SR or more were considered to have a high income.

Ethical approval was obtained after fulfilling all the ethical requirements by the research ethical committee of the
Armed Forces Hospitals before starting the data collection, approval No. 19/2/78/359 issued at 12/5/2019. All partici-
pants provided informed consent, in accordance with the Declaration of Helsinki.

Patients’ vital signs and body mass index (BMI) were recorded on the day of the interview. The data collection
process was divided into two phases, the first phase included gathering data through a questionnaire which had two main
parts, the first part was concerned with the sociodemographic data of the caregiver that includes caregiver’s age, gender,
education, income, and relationship to the patient. The second part had 20 questions assessing the level of stress of the
caregiver using the modified version of the caregiver stress self-assessment questionnaire by Dr. Steven Zarit, which is
valid as a reliable tool for measuring the burden of caregivers. The questionnaire has 20 questions, each question is
scored according to the response as 0: never, 1: rarely, 2: sometimes, 3: quite frequently and 4: nearly always, where the
minimum score is zero and the maximum possible score is 80. Then the caregivers were stratified according to their score
into four categories as following: 0-20: little to no stress, 21-40: mild to moderate stress, 41-60: moderate to severe
stress, 61-80: severe stress.'’

The second phase included gathering of the patients’ most recent biochemical and clinical data by the researchers
through the patients’ electronic files using the medical record numbers which were provided by the caregivers upon
filling the questionnaire.

After gathering the data, they were entered and coded using Microsoft Excel and then exported and analysed using the
Statistical Package for the Social Sciences (SPSS) version 20 IBM (Armonk, New York, United States). A¢-test was used
for continuous variables comparison and Chi-square test was used for assessment of categorical variables relationships.
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Table | Baseline Characteristics of the Whole Cohort
Baseline Characteristics (N = 501)
Patients’ profile
Mean age (years) 64.4+12.0
Female (%) 68.3
Mean diabetes duration (years) 15.1+10.8
Mean BMI (kg/m?) 33.2+6.7
Mean systolic blood pressure (mmHg) 133.4+19.4
Mean diastolic blood pressure (mmHg) 72.3+11.0
Mean heart rate (beats per minute) 82.3+12.3
Wheelchair usage (%) 8.8
Caregivers’ stress self-assessment questionnaire
Mean total score (points) 18.4+10.2
Little to no stress (%) 63.9
Mild to moderate stress (%) 33.1
Moderate to severe stress (%) 3.0
Severe stress (%) 0.0
Caregivers’ profile
Mean age (years) 349+124
Female (%) 382
Married (%) 51.9
Single (%) 423
Divorced (%) 4.0
High school or less (%) 45.0
Master’s degree or higher (%) 37
High income (%) 9.3
Low income (%) 44.8
Offspring (%) 92.6
Partner (%) 6.3
Sibling (%) 0.4
Other (%) 0.7
Patients’ management plan and medications
Diet only (%) 1.0
Metformin (%) 79.2
Sulfonylurea (%) 40.3
(Continued)
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Table 1 (Continued).

Baseline Characteristics (N = 501)

DPP-4 inhibitors (%) 375
SGLT-2 inhibitors (%) 10.8
Thiazolidinediones (%) 9.0
GLP-I receptor agonist (%) 5.6
Glargine insulin (%) 525
Rapid acting insulin analog prior to meals (%) 377
Premixed insulin 50/50 (%) 0.8
Premixed insulin 25/75 (%) 0.6
Premixed insulin 30/70 (%) 7.6
Statin (%) 82.8
Beta-blockers (%) 22.0
ACE inhibitors/ARB blockers (%) 54.3
Calcium channel blockers (%) 234
Diuretic (%) 16.8
Aspirin (%) 51.9
Pregabalin (%) 2.6
Patients’ laboratory data

Fasting glucose (mmol/L) 9.8+3.9
HbAlc (%) 8.6+2.0
Total cholesterol (mmol/L) 43+1.1
LDL (mmol/L) 2.5+0.9
HDL (mmol/L) 1.0+0.2
Triglyceride (mmol/L) 1.6+0.9
Serum creatinine (mmol/L) 93.3+81.5
Urine microalbuminuria (mg/mmol) 0.4+0.5

Results
A total of 501 patients with T2D and their caregivers were included in the study (Table 1). The patients’ mean age was
64.4+12.0 years, female predominant with longstanding T2D, with an average BMI in the obesity range. Metformin was
the most prescribed T2D medication followed by glargine insulin and sulfonylurea. Statins were the most prescribed
cardiovascular medications followed by ACE inhibitors/ARB blockers and aspirin. The mean fasting glucose reading and
HbA 1c level were in the uncontrolled range while the mean fasting lipid profiles were at goal. The mean serum creatinine
and urine microalbuminuria were normal.

The caregivers’ mean age was 34.9+12.4 years, male predominant, half of them were married, and around 45% of
them report low level of education and income. Majority of the caregivers were patients’ offspring, and they report little

to no stress.
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Table 2 Baseline Characteristics Based on the Caregiver’s Stress Self-Assessment Questionnaire Score
Little to No Stress | Mild/Moderate and Moderate/Sever Stress P value
Patients’ profile
Number of Patients (%) 63.9 36.1 n/a
Mean age (years) 63.7+11.5 65.8+12.8 0.058
Female (%) 68.8 67.4 0.756
Mean diabetes duration (years) 13.9+10.7 17.1+10.8 0.074
Mean BMI (kg/m?) 32.9+6.8 33.8+6.6 0.147
Mean systolic blood pressure (mmHg) 132.6+20.2 134.9+17.9 0.206
Mean diastolic blood pressure (mmHg) 724+11.4 72.2+10.2 0.284
Mean heart rate (beats per minute) 82.0+12.3 82.8+12.2 0.502
Wheelchair usage (%) 6.3 13.3 0.008
Caregivers’ stress self-assessment questionnaire
Mean total score (points) 12.5+5.6 28.9+7.7 <0.001
Caregivers’ profile
Mean age (years) 33.2+11.9 38.1+12.7 <0.001
Female (%) 36.9 40.4 0.464
Married (%) 47.7 59.1 0.035
Single (%) 47.0 34.1
Divorced (%) 4.0 4.0
High school or less (%) 43.1 483 0.504
Master’s degree or higher (%) 3.6 39
High income (%) 9.0 10.0 0.897
Low income (%) 44.5 45.3
Offspring (%) 94.1 90.0 0.490
Partner (%) 4.8 838
Sibling (%) 0.3 0.6
Other (%) 0.7 0.6
Patients’ management plan and medications
Diet only (%) 0.6 1.7 0.264
Metformin (%) 80.9 76.2 0.213
Sulfonylurea (%) 422 37.0 0.257
DPP-4 inhibitors (%) 36.6 39.2 0.554
SGLT-2 inhibitors (%) 10.0 12.2 0.455
Thiazolidinediones (%) 10.6 6.1 0.087
(Continued)
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Table 2 (Continued).

Little to No Stress | Mild/Moderate and Moderate/Sever Stress P value

GLP-I receptor agonist (%) 53 6.1 0.720
Glargine insulin (%) 51.2 54.7 0.458
Rapid acting insulin analog prior to meals (%) 36.3 40.3 0.365
Premixed insulin 50/50 (%) 0.6 I.1 0.562
Premixed insulin 25/75 (%) 0.6 0.6 0.920
Premixed insulin 30/70 (%) 6.9 8.8 0.425
Statin (%) 83.8 8l1.2 0.470
Beta-Blockers (%) 20.3 24.9 0.237
ACE inhibitors/ARB blockers (%) 53.8 55.2 0.746
Calcium channel blockers (%) 22.5 249 0.548
Diuretic (%) 17.2 16.0 0.737
Aspirin (%) 48.8 57.5 0.061
Pregabalin (%) 2.8 22 0.684
Patients’ laboratory data

Fasting glucose (mmol/L) 9.7+3.7 10.1+4.2 0.199
HbAlc (%) 8.5+2.0 8.7+2.0 0.490
Total cholesterol (mmol/L) 4.4+1.1 4.2+1.0 0.115
LDL (mmol/L) 2.6+0.9 2.4+0.8 0.072
HDL (mmol/L) 1.1+0.3 1.0+0.2 0.037
Triglyceride (mmol/L) 1.6+0.9 1.6+0.8 0.949
Serum creatinine (mmol/L) 89.6+71.6 99.7+96.5 0.191
Urine microalbuminuria (mg/mmol) 0.4+0.5 0.4+0.5 0.688

Altogether 63.9% of the caregivers report little to no stress while the rest have mild/moderate and moderate/severe stress,
but none have severe stress (Table 2). Compared with caregivers with mild/moderate stress and moderate/severe stress,
caregivers with little to no stress were more likely to be younger in age (P <0.001), male (P = 0.464), single (P = 0.035), have
Bachelor degree (P = 0.504), patient’s offspring (P = 0.490), caring for T2D patients with younger age (P = 0.058), shorter
T2D duration (P = 0.074), patients who were less likely to use a wheelchair (P = 0.008), patients who were less likely to be
prescribed a complex insulin regimen (P >0.05), patients with better glycemic control parameters (P >0.05), and patients with
higher HDL level (P = 0.037).

No significant correlations were found between the caregiver’s level of stress and the patient’s HbAlc level when
we evaluated the mean HbAlc level across each of the caregiver’s stress categories separately (Figure 1). While
a non-significant positive correlation noted between the caregiver’s age and caregiver’s stress categories (Figure 2).

Adjusting for the caregiver gender, caregiver education, caregiver marital status, caregiver monthly income, caregiver
relation to the patient, patient age, and patient gender showed significant positive partial correlation between total
caregiver’s stress score and the caregiver’s age (r = 0.170, P = 0.001). Also, adjusting for caregiver age, caregiver gender,

caregiver education, caregiver marital status, caregiver monthly income, caregiver relation to the patient, patient age,
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P value 0.721

Mean patients HbA1c

Little or no stress Mild to moderate stress  Moderate to severe
stress

Figure | Mean patient’s HbAlc level according to the degree of the caregiver’s stress
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Figure 2 Mean age of the caregivers and the degree of the caregivers’ stress.

patient gender, duration of diabetes, and patient BMI showed non-significant positive partial correlation between the total
caregiver’s stress score and both patient’s fasting glucose reading (r = 0.073, P = 0.226) and patient’s HbAlc level (r =
0.103, P = 0.143).

Discussion

A recent study showed that DM may affect a caregiver’s personal and social life.'® Our study showed that 36.1% of the
caregivers report mild/moderate and moderate/severe stress. A recent study also showed that only 18.4% of T2D
patients’ caregivers report high level of strain.'” The observed difference likely related to the screening tool difference
along with the caregiver age in our study. Another study showed that 42% of the caregivers had little to no stress and the
difference observed may be related to the caregiver’s relation to patients as 92.6% of our study caregivers were patient’s
offspring compared with 40%.2°
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A recent study showed that caregiver’s educational level inversely correlated with the caring burden level.?! Our
study showed that half of the caregivers have a college degree and report a low income. This is similar to the findings of
another recent study.?” Also, most of our study caregivers were younger males and this is opposite to what been reported
in a recent review article which likely reflects a cultural difference between the countries.”® Also, female caregivers were
non-significantly more likely to report mild/moderate/severe stress in our study and this concurred with other study
findings.”**

Our study showed non-significant higher HbAlc and fasting glucose along with higher percentage of high school
degree or less in the mild/moderate/severe stress groups which concurs with a recent study finding that showed lower
medications adherence along with higher HbA ¢ in the stress and low education groups.?®*’ Despite being on a complex
regimen, caregivers with mild/moderate/severe stress had non-significant worse glycemic control for the T2D patient and
that may possibly be due to ineffective training and teaching for the caregivers as shown in a recent study.”®

Our study showed that caregivers who care for T2D patients who use a wheelchair are more likely to report mild/
moderate/severe stress. A recent study showed patients’ wheelchair usage increases the psychological burden for the
caregivers.”’ Also, we showed a non-significant positive correlation between the caregivers’ age and caregivers’ stress
which was also reported in a recent study.*’

Our study strength includes novelty and a lack of local data in this topic along with the comprehensive medications
and biochemical data. Our weakness includes single center data collection, lack of the comorbid conditions data,
dependency level, data about the caregiving hours and number of caregivers.

Conclusion

Most of the T2D patients’ caregivers report little to no stress and those were significantly more likely to be male, single,
and younger in age compared with those with mild/moderate and moderate/severe stress. Adjusting for possible
confounders showed a significant positive correlation between caregiver’s stress score and the caregiver’s age. Future
studies are needed to assess other caregivers’ parameters and their relation to metabolic control of T2D patients.
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