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Abstract 

Background: Caregivers have a significantly higher incidence of cardiovascular disease 
compared to non-caregivers. While stress is an important risk factor for impaired glycemic 
control, no study has examined variations in HbA1c levels in caregivers. This study aimed to 
examine whether performing acts that calm the mental state of caregivers improve their HbA1c 
levels. 

Method: Subjects of this study were elderly caregivers. Subjects were assigned to either an 
intervention group or control group. The intervention group was asked to perform calming 
activities at home in addition to their normal caregiving routine. The control group continued 
with their normal caregiving routine. HbA1c levels were compared between the two groups at 
the beginning of the intervention (baseline) and 24 weeks later. 

Result: HbA1c did not significantly improve in the intervention group at 24 weeks. However, the 
control group had significantly higher HbA1c levels than the intervention group at 24 weeks. 
Caregiver weight and BMI did not significantly differ between the two groups. Although the 
intervention group had fewer subjects with increased HbA1c levels than the control group, the 
difference was not significant. 

Discussion: Several reasons may explain the lack of improvement in HbA1c levels in the 
intervention group, such as HbA1c staying within the reference range without fluctuating 
significantly, subjects being older adults and thus not very active, and subjects not undergoing 
any restrictions in diet or activities during the intervention. The fewer number of subjects with 
increased HbA1c in the intervention group suggests that the impact of the intervention on the 
mental state of caregivers may have prevented the worsening of HbA1c levels. 

Conclusion: Stress relief may prevent the worsening of caregiver HbA1c levels. Future 
intervention studies that examine other methods to alleviate caregiver stress and improve 
health are warranted. 
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Introduction 

Caregivers have a significantly 
higher incidence of cardiovascular disease 
compared to non-caregivers [1]. Caregivers 
are also at higher risk for hypertension and 
have reduced renal function [2]. The risk of 

stroke is 23% higher when caregiver burden 
is high [3]. Underlying these effects is the 
higher likelihood that, compared to non-
caregivers, caregivers experience multiple 
daily stressors, which are associated with 
higher IL-6 and CRP levels [4]. 
Furthermore, the challenging behavior of 
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dementia patients has been shown to mildly 
increase the blood coagulation capacity of 
their caregivers[5]. 

Risk factors for caregiver burden 
include being female and living with a person 
requiring care. Psychosocial interventions for 
caregivers include support groups and 
psycho-education. Many studies have 
reported improvements in mood symptoms of 
caregivers, even when improvements in 
caregiver burden were minimal [6]. 
Professionals support family caregivers with 
skill workshops to provide complex care that 
reduces a caregiver's sense of caregiving 
burden [7]. Reducing caregiver burden can 
improve the quality of life of both caregivers 
and their care recipients, and possibly delay 
institutionalization of the elderly [8]. 

Fluctuations in HbA1c levels have 
been reported to increase the risk of 
cardiovascular disease in patients with type 
2 diabetes [9]. Stress has been shown to be 
a potentially important risk factor for 
impaired glycemic control [10]. However, no 
study has focused on variations in HbA1c 
levels in caregivers. We hypothesized that 
reducing caregiver stress will prevent the 
worsening of HbA1c levels in caregivers. 

The purpose of this study was to 
examine whether HbA1c levels in caregivers 
improve when they perform activities that 
calm their mental state. 

Methods 

Subjects 

Subjects were elderly caregivers 
providing care at home. 

Research Design 

Subjects were assigned to an 
intervention group or control group. The 
intervention group engaged in calming 
activities at home while continuing their 
normal caregiving routine. The subjects 
themselves chose the activity that was 
calming to their mental state. The control 
group conducted their normal caregiving 
routine. The intervention and control 
groups were compared at baseline and 24 
weeks later. 

Caregiver Assessments 

HbA1c was used as an indicator of 
caregiver health status. HbA1c fluctuates 
and reflects average blood glucose levels 

over the past 1-2 months, with high values 
being indicative of diabetes [11]. Higher 
HbA1c levels are strongly associated with 
chronic kidney disease and cardiovascular 
disease [12]. The reference value for HbA1c 
is 4.6-6.2%. 

Statistical Analysis 

The Mann Whitney U test was used 
for group comparisons at baseline. The 
Wilcoxon signed rank test was used for 
group comparisons after the intervention. 

Ethical Consideration 

This study was approved by the 
Bioethics Review Committee of Nagoya 
University Hospital. Written informed 
consent was obtained from all subjects. 

Results 

Median HbA1c levels in the 
intervention and control groups were 5.2 
and 5.1, respectively, and median BMI 
values were 23.4 and 22.4, respectively, at 
baseline with no significant differences in 
assessed parameters between the two 
groups (Table 1). 

Post-intervention changes in the 
intervention group are shown in Table 2. 
HbA1c levels did not significantly improve 
after the intervention. Caregiver weight and 
BMI after the intervention also did not 
significantly differ from those at baseline. A 
comparison of rank sum of ranks after the 
intervention showed that the sums of 
positive, negative, and equal ranks were 
almost identical for HbA1c, weight, and BMI 
(Table 3). 

Post-intervention changes in the 
control group are shown in Table 4. HbA1c 
levels were significantly higher in caregivers 
after the intervention, with more positive 
ranks than negative ranks for HbA1c. 
Caregiver weight and BMI after the 
intervention did not significantly differ from 
those at baseline. A comparison of rank sum 
of ranks after the intervention (Table 5) 
showed 13 positive ranks and 8 negative 
ranks + tied ranks for HbA1c, and an almost 
identical sum of positive and negative + tied 
ranks for weight and BMI.  

These results suggest that the 
intervention group had fewer subjects with 
increased HbA1c levels compared to the 
control group, although the difference was 
not significant. 
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Table1. Subject characteristics at baseline 

Factor Intervention group Control group P 

 Median IQR Median IQR  

HbA1c 5.2 5.0 5.5 5.1 5.0 5.5 .062 

BMI 23.4 21.2 24.6 22.4 19.0 25.9 .950 

History of diabetes (n) 4   3   .682 

Table2. Post-intervention changes in the intervention group 

Change after 

intervention (Δ) 

 N Mean 

Rank 

Sum of 

Ranks 

Z P 

HbA1c Negative Ranksa 3 5.8 17.5 -2.234 .025 

Positive Ranksb 11 8.0 87.5 

Ties (same)c 7   

Body weight 

(kg) 

 

Negative Ranks 10 14.2 142.0 -.921 .357 

Positive Ranks 11 8.1 89.0 

Ties (same) 0   

BMI 

 

 

Negative Ranks 10 13.8 138.0 -.782 .434 

Positive Ranks 11 8.5 93.0 

Ties (same) 0   

a. Post-HbA1c<BaselineHbA1c;   b. Post-HbA1c >BaselineHbA1c; c. post-HbA1c = BaselineHbA1c 

Table3. Comparison of ranks in the intervention group after intervention 

Change after intervention (Δ) Factor Positive Ranks (N) Negative Ranks and Ties 

(same ranks) (N) 

Positive ranks more common HbA1c 11 10 

Body weight (kg) 11 10 

BMI 11 10 

Negative and tied ranks more 

common 

None  

 

  

Table4. Changes after intervention in the control group  

Change after 
intervention (Δ) 

 N Mean Rank Sum of Ranks Z P 

HbA1c 
 
 

Negativea Ranks 2 8.00 16.00 -2.529 .011 
Positiveb Ranks 13 8.00 104.00 

Tiesc 6   
Body weight 

 (kg) 
 
 

Negative Ranks 9 10.22 92.00 -.121 .904 
Positive Ranks 10 9.80 98.00 

Ties 2   

BMI 
 

 

Negative Ranks 9 10.11 91.00 -.161 .872 
Positive Ranks 10 9.90 99.00 

Ties 2   

a. Post-HbA1c <BaselineHbA1c;   b. Post-HbA1c >BaselineHbA1c;   c. post-HbA1c = BaselineHbA1c 

Table5. Comparison of ranks in the control group after intervention 

Change after 

intervention (Δ) 

Factor Positive Ranks (N) Negative Ranks and Ties 

(same ranks) (N) 

Positive ranks 

more common 

HbA1c 13 8 

Negative and tied 

ranks more 

common 

Body weight (kg) 10 11 

BMI 10 11 
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Discussion 

Post-intervention HbA1c levels in 
the intervention group did not significantly 
improve, and caregiver weight and BMI did 
not significantly differ after the 
intervention. However, in the control group, 
caregiver HbA1c was significantly higher 
after the intervention relative to baseline. 
While there was no significant difference 
between the control and intervention 
groups, it was clear that fewer subjects had 
increased HbA1c levels in the intervention 
group. 

Subjects with well-controlled 
diabetes were included in the present study, 
and several subjects with a history of 
diabetes were included in both the 
intervention and control groups. The reason 
why HbA1c levels did not improve markedly 
after the intervention in the intervention 
group may be because the subjects were 
observed within a period of relatively low 
level of activity and were not asked to 
undergo dietary restrictions or other 
restrictions due to their advanced age. 

Higher work-related stress is 
reportedly associated with higher HbA1c 
levels, and the higher the perceived risk of 
stress affecting physical health, the higher 
the HbA1c levels [13].In a study of stress 
and HbA1c in patients with diabetes, HbA1c 
was strongly correlated among subgroups 
facing disproportionate stress [14]. In the 
present study, fewer subjects in the 
intervention group had increased HbA1c 
levels compared to the control group, 
although this difference was not significant. 
The intervention group may have avoided 
the worsening of HbA1c levels due to the 
effects of psychological intervention. The 
psychological intervention in the present 
study, as in other studies, may have had a 
small beneficial effect on self-efficacy and 
HbA1c levels.  

The mechanism underlying how 
emotions affect HbA1c levels remains 
unknown [15]. However, higher levels of 
positive effects are associated with lower 
HbA1c levels [16]and a lower risk of all-
cause mortality [17].In the future, trends in 
the results of the present study could be 
further explored to investigate strategies to 
reduce the deterioration of caregiver health 
status. 

Conclusion 

No significant differences were 
observed between the intervention and 
control groups in the present study, but there 
were fewer subjects in the intervention group 
with increased HbA1c levels. Our findings 
suggest that the intervention group may have 
avoided the worsening of HbA1c levels by 
calming their mental state. Such stress relief 
may lessen the deterioration of caregivers' 
biochemical markers, such as HbA1c. Future 
intervention studies aimed at alleviating 
caregiver stress and improving their health 
are warranted. 
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