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ABSTRACT
Old age is rapidly increasing and is linked to with chronic diseases, especially diabetes. Diabetes is associated with 
increased anxiety, stress, and depression and, in turn, can increase cortisol secretion. To this end, the present research 
studied the impact of  mindfulness-based stress reduction (MBSR) training on serum cortisol levels, depression, anx-
iety, and stress in type 2 diabetic (T2DM) older adults during the COVID-19 epidemic. The participants in this in-
terventional work were 56 older adult patients with type 2 diabetes chosen through systematic random sampling and 
then randomly divided into control and intervention groups containing equal members. In the intervention group, 
the participants attended eight mindfulness-based stress reduction (MBSR) training sessions. The subjects in the con-
trol group received no intervention. Since four patients left the study, only data for 52 patients were collected using the 
Depression Anxiety Stress Scale (DASS-21) and a demographic and disease information questionnaire. Data were ex-
amined with SPSS18 software using the Kolmogorov-Smirnov test, chi-square test, Fisher test, independent samples 
t-test, and two-way ANOVA; the significance was p<0.05. Statistically significant differences were observed between 
the mean scores of  anxiety, stress, depression, and cortisol levels in the intervention group (p<0.00001) before, directly 
after, and three months after the intervention. However, no statistically significant difference was observed in the 
mentioned variables in the control group. The mindfulness-based stress reduction (MBSR) intervention can improve 
anxiety, depression, stress, and cortisol levels in older adults suffering from T2DM.
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INTRODUCTION

One of  the biggest demographic changes in the twentieth 
century is population aging, which will increase the number of  
older adults from 600 million in 2000 to 2 billion by 2050. The 
World Health Organization considers people over 60 to be older 
adults in third-world countries. The issue of  health and its rela-

tionship with longevity nowadays has created many challenges. 
The rate of  aging in developing countries is significantly high-
er compared to developed countries, preventing such countries 
from adapting to aging consequences. The last 2006 general 
population and housing census conducted in Iran showed that 
about 7.3% of  the country's population, i.e., more than 5 million 
people, are over 60 years old [1].
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Aging changes are associated with health problems and re-
duced levels of  activity. Physical dysfunction increases with age, 
negatively affecting the ability to maintain independence and 
increasing the need for help, reducing the quality of  life among 
older adults [2]. Furthermore, the risk of  developing chronic 
diseases increases with age. Lack of  mobility also increases the 
risk of  obesity, osteoarthritis, cardiovascular disease, and diabetes 
[3]. Diabetes is a group of  common metabolic disorders associ-
ated with high blood sugar. Diabetes is classified based on the 
pathogenic processes that cause high blood sugar. The two major 
groups of  diabetes are type 1 and type 2, with 5 to 10 percent 
being the former and the remaining being the latter. 

Type 2 diabetes (T2DM) is related to family history, ag-
ing, obesity, inactivity, impaired glucose metabolism, and race 
[4]. It was formerly determined as non-insulin-dependent or 
adult-onset diabetes. It is commonly diagnosed in people with 
insulin resistance and a decrease in insulin. There is no need to 
use insulin at the onset of  the disease, and many patients do not 
require it [4]. Based on the International Diabetes Federation 
(IDF), the global incidence of  diabetes is estimated to increase 
from 151 million in 2000 to 693 million in 2045. Furthermore, it 
stated that half  of  the patients with diabetes were undiagnosed. 
According to new estimates, the cost of  health care due to dia-
betes follows a heavy social, financial, and health burden world-
wide. On the other hand, COVID-19 has significantly increased 
insulin consumption in diabetic patients [5].

The coronavirus disease (COVID-19) was declared an epi-
demic on January 30, 2020, by the World Health Organization 
(WHO) [6]. Iran reported the first case on February 19 [7]. 
According to the Ministry of  Health spokesman, as of  July 12, 
2021, the number of  infected people in Iran was 3373450, and 
the number of  deaths was 85859. In addition, the global num-
ber of  coronavirus patients was 187632756, and the number of  
deaths reached 4049071. The mortality rate in the age group 
below 50 years was less than 1%, and in that over 60, it increased 
rapidly, reaching 16.9% in the age group 70 to 79 years and 
24.4% in the age group over 80 [8]. However, the mortality rate 
of  diabetic cases with COVID-19 was 7.3%, while people with 
other underlying diseases had lower mortality rates [9]. Diabetic 
patients suffer from various problems, which are compounded by 
the association with COVID-19.

Diabetic patients also encounter psychological problems. 
In recent decades, the psychological aspects of  diabetes have at-
tracted the attention of  many experts [10]. Previous studies have 
shown that diabetic patients suffer from symptoms of  anxiety, 
depression, and stress. Diabetes was shown to double the risk of  
depression and anxiety [11]. More than a quarter of  the diabetic 
population suffers from depression. Depression and stress reduce 
social interaction and lead to isolation [12]. With the outbreak 
of  COVID-19, older adults may experience anxiety, stress, and 
withdrawal due to fear of  developing the disease [13]. 

Research has shown that stress plays a key role in manag-
ing diabetes. Stress elevates the activity of  the hypothalamic-pi-
tuitary-adrenal (HPA) axis [14], and cortisol is its final product. 
Cortisol secretion is lowest in the first half  of  the night and peaks 
early in the morning [15]. The relationship between cortisol and 
eating-related variables is often unclear due to subjective-individ-
ual measurements of  stress. Although stress measurement tools 
are related to cortisol levels, the cortisol-stress response varies due 
to the nature of  (social, physical) stressors and how the individ-
ual responds to them (psychological response) [16]. As discussed 
below, different techniques have been used to treat these psycho-
logical problems. 

One way to overcome psychological problems such as stress 
in diabetics is to use mindfulness techniques. Mindfulness-based 
programs (MBP) are concentration programs and consist of  
sub-disciplines, one of  which is mindfulness-based stress reduction 
[17]. This program is a standard medication program introduced 
by Kabat-Zinn (1979) as an effective educational solution for indi-
viduals with mental health issues and stress. This program aims to 
help clients learn ways to communicate with life challenges. Mind-
fulness-based stress reduction is among the psychological tech-
niques described as efficient in treating mental disorders [18, 19].

Mindfulness or presence of  mind means "awareness of  
thoughts, behaviors, emotions, and motivations so that they can 
be better managed and regulated". Mindfulness means con-
centrating on senses in a specific way: (1) purposeful presence, 
(2) being in the present moment, and (3) presence without judge-
ment. This kind of  attention leads to increased awareness and ac-
ceptance of  reality in the present [18–21]. Because older people 
often take various medications, it is important to identify effective 
interventions to reduce their need for medication. Studies on dif-
ferent human samples confirmed the efficiency of  mindfulness 
exercises in decreasing anxiety, depression, and stress [22]. There 
have also been several attempts to use mindfulness-based tech-
niques for older adults [23, 24]. This technique was also used 
for diabetic patients, but the findings were contradictory [25]. 
Subsequently, the current study aimed to evaluate the efficiency 
of  mindfulness-based stress reduction (MBSR) training in de-
creasing blood cortisol levels, anxiety, stress, and depression in 
adult-onset diabetic patients.

MATERIAL AND METHODS

The population in this experimental interventional study 
conducted in 2020 consisted of  all cases with adult-onset diabe-
tes who were members of  the Diabetes Clinic in Anar County. 
Following a previous study [26], via the formula: 

taking α=0.05 and β=10% and the significant intergroup differ-
ence of  d=4 and σ=4.04, the minimum essential sample size for 
each group was estimated at 21 persons. However, taking into 
account the potential dropout rate, 28 patients were selected for 
each case and control group based on the inclusion criteria and 
using systematic random sampling. The inclusion criteria were as 
follows: being diagnosed with adult-onset diabetes in the medi-
cal records of  the clinic, not being a confirmed COVID-19 case, 
not receiving injectable insulin, not having a history of  mental 
ailment, not using psychotropic drugs or cognitive treatments 
during the study, with no advanced neuropathy, no history of  
other physical illnesses simultaneously, a history of  at least one 
year of  diabetes, no history of  coffee, caffeine, smoking, alco-
hol, and drugs, having middle school education and higher, not 
attending yoga, meditation, relaxation, special sports activities, 
lifestyle, and adaptation training courses in the last six months, 
no hearing and speech problems, no major stress in the last 
6 months, not taking corticosteroids, using personal protective 
equipment, including wearing masks, having a depression score 
higher than 9, anxiety score higher than 7, and stress score higher 
than 14 on the Depression Anxiety Stress Scale (DASS21). The 
exclusion criteria were: refusal to cooperate in the study, positive 
PCR test, evidence of  other endocrine disorders during the study, 
sudden and drastic change in the patient's general condition 

𝑛𝑛 = 2 (𝑧𝑧1−𝛼𝛼2 + 𝑧𝑧1−𝛽𝛽)
2
𝛿𝛿2/𝑑𝑑2 
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associated with changes in blood sugar levels, exacerbation of  
medical complications of  diabetes, and failure to attend three 
training sessions.

The tools employed to gather the data were a demographic 
information questionnaire, the Depression Anxiety Stress Scale 
(DASS-21), and the ELISA test. The demographic information 
questionnaire evaluated the subjects' demographic characteristics 
(age, sex, education, and occupation) and information about the 
disease (the disease duration and family history of  diabetes). The 
DASS-21 was administered to calculate the patients' depression, 
stress, and anxiety, which was completed by interviewing the pa-
tients. The DASS-21 items were scored on a four-point Likert scale 
(never=0, low=1, moderate=2, and high=3). The reliability and 
validity of  the scale were evaluated by Samani et al. for use in Iran. 
The test-retest reliability values for the depression, anxiety, and 
stress subscales were 0.90, 0.76, and 0.77; also, the Cronbach's 
alpha coefficient for the depression, anxiety, and stress subscales 
was reported to be 0.91, 0.74, and 0.79, respectively [24].

An ELISA test was used to measure the serum cortisol lev-
els (the Dana ELISA device reader model 3200). After obtain-
ing ethical approval, a permit from Anar County Healthcare 
Network, and written consent from the participants, 56 diabetic 
patients were systematically selected from those who met the in-
clusion criteria. The selected cases were then randomly grouped 
into intervention and control, each with 28 members. One case 
in the former and 3 cases in the latter were left out of  the re-
search owing to non-attendance and death. Thus, the study was 
conducted on 52 older adults in the diabetes clinic and health 
hall of  Hazrat Vali Asr Hospital in Anar County, affiliated with 
Rafsanjan University of  Medical Sciences. First, the question-
naires were filled out by the participants in the groups in a ses-
sion before starting the training intervention. The questionnaires 
were completed in a hall with a capacity of  200 people with full 
compliance with health and social distancing protocols. The re-
searchers provided the patients with information on how to an-
swer the questions. Before starting the study, the patients were 
interviewed and examined by a specialist and a psychologist. The 
fasting blood samples were obtained at 8:00 am following health 
and social distancing protocols and transferred to a laboratory to 
measure serum cortisol levels using the ELISA test. 

Then, the members of  the intervention and control groups 
joined two online WhatsApp groups, and the time of  the meet-
ings was determined with the participants' agreement. In addi-
tion to clinical care and prescribed medication instructions, the 
subjects in the intervention group joined a mindfulness-based 
stress reduction (MBSR) intervention training. The training 
was held in the form of  8 online training sessions. The control 
group received no intervention except for routine clinical care, 
including nursing education, blood pressure control, nutrition 
counseling, visits to an endocrinologist and general practitioner, 
and prescribed medication instructions. It is noteworthy that the 
researcher was in contact with the members of  both control and 
intervention groups until the study was finished.

Upon the completion of  the intervention, fasting blood sam-
ples were taken at 8 am to measure serum cortisol levels follow-
ing health and social distance protocols. The questionnaires were 
completed again by participants in both groups on the same day, 
and the cases in both groups were visited and interviewed by a 
specialist and a psychologist. In the follow-up phase, three months 
later, all the steps of  the post-intervention phase were repeated. 
The data collected were codified and analyzed with SPSS18 soft-
ware employing the chi-square test, Kolmogorov-Smirnov test, 
independent samples t-test, Fisher test, and two-way repeat-

ed-measures analysis of  variance (ANOVA). The significance 
was 0.05 (p<0.05). Furthermore, to comply with ethical values, 
all mindfulness sessions were conducted for the patients in the 
control group after completing the study.

RESULTS

The data for all research variables had a normal distribution. 
Most participants in both groups were females with a history of  
diabetes who had a middle school to high school education. In the 
intervention group, most subjects were retired, and most partic-
ipants in the control group were housewives. In the intervention 
group, the mean age of  the participants was 68.070±6.613, and 
that of  the participants in the control was 67.52±55.513 years. 
There was no statistically significant difference concerning de-
mographic characteristics (p>0.05) between groups. The mean 
duration of  diabetes in the intervention group was 8.98±5.65, 
and in the control group, 8.35±5.19, but no significant inter-
group difference was seen (p=0.487). The participants in both 
groups were taking oral medication, with no significant differ-
ence concerning history of  smoking, alcohol use, coffee use, and 
sleep problems (p>0.05) (Table 1).

Moreover, the mean score of  anxiety, stress, depression, and 
serum cortisol levels between the groups before the intervention 
were not significantly different (p<0.05). However, significant 
intergroup differences were observed directly after and three 
months after the intervention (p<0.00001) (Table 2).

A two-way repeated measures analysis of  variance was run 
to assess the impact of  time (change in the mean score of  anxi-
ety, stress, depression, and serum cortisol levels during repetitive 
measurements), group effect (change in the mean score of  anxiety, 
stress, depression, and serum cortisol level during repetitive mea-
surements) and the group-time interaction between (change in the 
mean score of  anxiety, stress, depression, and serum cortisol level 
over time and considering the impact of  groups). The multivar-
iate analysis indicated that the effect of  group-time interaction 
(p<0.00001) and the impact of  time was statistically significant 
(p<0.001). Furthermore, the between-subject effect test showed 
a statistically significant difference (p<0.00001). Thus, statistical 
modeling was employed to examine in detail the group-time in-
teraction and, as a result, to examine more accurately the trend 
of  variations in the mean score of  anxiety, stress depression, and 
serum cortisol level in times and groups and the contrast among.

According to Table 2, the measurement time significantly 
impacted the mean scores of  serum cortisol (Figure 1), depression 
(Figure 2), anxiety (Figure 3) and stress (Figure 4) levels (p<0.001). 
Thus, irrespective of  group membership, a significant difference was 
observed in the mean score of  the variables before, directly after, 
and 3 months after the intervention program (p<0.001). The time-
group interaction impact was also significant (p<0.001), indicating 
the mean score of  anxiety, stress, depression, and serum cortisol level 
for the subjects in the intervention group to be significantly lower 
compared to the control. This indicates the significant impact of  the 
mindfulness-based intervention in decreasing anxiety, stress, depres-
sion, and serum cortisol level in older adult diabetic cases.

According to the results of  the intervention group, a sig-
nificant difference was observed in the stress level in the three 
stages (p<0.00001); however, no statistically significant differ-
ence was observed in the stress score in the control group in 
all stages (p>0.05). Moreover, based on the assessment of  the 
variations in the anxiety score, a significant difference was ob-
served in the anxiety level in the three stages in the intervention 
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group (p<0.00001); however, there was no statistically significant 
difference in the anxiety score in the control group in the three 
stages (p>0.05). According to the analysis of  the depression 
score, a significant difference was observed in the depression 
levels in the three stages in the intervention group (p<0.00001); 
however, no statistically significant difference was observed in the 
depression score in the control group in all stages (p>0.05). Finally, 
based on the evaluation of  the variations in the serum cortisol 
level, a significant difference was observed in the serum cortisol 
level in the three stages in the intervention group (p<0.00001); 
however, no significant difference was observed in their serum 
cortisol level directly after and three months after the interven-
tion (p=0.830). Moreover, no statistically significant difference 
was observed in serum cortisol levels reported by the subjects in 
the three stages in the control group (p>0.05) (Table 3).

DISCUSSION

According to this study, stress, anxiety, depression, and se-
rum cortisol level were significantly different in the pre-inter-
vention, post-intervention, and after three months for the par-
ticipants in the case group (p<0.00001). However, no statistically 
significant difference was observed in stress, anxiety, depression, 
and serum cortisol level in the three phases in the control group 
(p>0.05), indicating the efficiency of  the mindfulness program 
in decreasing their level in the case group as compared to the 
control group. The data in the present work also showed that the 
measurement time significantly impacted the mean score of  all 
four variable levels. Thus, irrespective of  the group membership, 
a significant difference was seen in the mean score of  the vari-
ables in the three stages. The time-group interaction impact was 
also significant, indicating the reduction in the mean score of  the 
variables in the case group to be significantly higher compared 
to the control group. Similarly, Mir Mehdi et al. (2017) examined 

the impact of  psychological programs with progressive muscle re-
laxation on depression, anxiety, and stress in type 2 diabetic cases 
[27]. According to their results, statistically significant differences 
were observed in the mean score of  stress, anxiety, and depres-
sion in the case group in the three phases; however, no statistically 
significant difference was seen in the same variables in the control 
group in the three phases. 

According to the two-way ANOVA results, the mean stress 
score was significantly different directly and three months after 
the intervention in the groups; however, there was no significant 
difference in the stress score prior to the intervention. Mojarad 
Kahani et al. (2015) examined the efficiency of  group psycholog-
ical training intervention on depression, stress, and anxiety ex-
perienced by families of  cases with bipolar disorder. The results 
showed that group psychological training interventions could re-
duce psychological problems (depression, stress, anxiety) in the 
families of  patients with mood disorders [28]. In a similar study, 
Bayazi (2012) examined the efficiency of  a short cognitive-behav-
ioral intervention on depression, stress, and anxiety in cases with 
chronic coronary heart illness and showed that the intervention 
group, as compared with the control, reported a significant re-
duction in their level of  stress after the intervention [26]. 

Following these findings, it can be argued that the MBSR 
program increased the coping skills of  diabetic patients in the 
face of  stress and thus reduced patients' stress. Furthermore, 
when diabetic patients are exposed to constant and severe stress 
induced by the disease, they will be less committed to the treat-
ment programs and are less likely to engage in self-care behav-
iors, leading to a vicious cycle. However, training interventions, 
either directly or indirectly, can reduce the levels of  stress experi-
enced by patients. It should also be noted that mindfulness reduc-
es stress through mechanisms such as confrontation, acceptance, 
relaxation, desensitization, changing relationships with thoughts, 
and emotion regulation [29]. Accordingly, Witek-Janusek et al. 
(2008) argued that training interventions allow the individual to 

Variable Categories
Groups 

Total 
Number (%) X2 df P-value Intervention 

Number (%) 
Control 

Number (%)

Gender 
Male 13 (56.5) 10 (43.5) 23 (100)

0.349 1 0.554*
Female 14 (48.3) 15 (51.7) 29 (100)

Family history 
of diabetes 

Yes 19 (55.9) 15 (44.1) 34 (100)
0.617 1 0.432*

No 8 (44.4) 10 (55.6) 18 (100)

Education 

Middle school 
and diploma 22 (51.2) 21 (48.8) 43 (100)

- - 1**
Higher 

education 5 (55.6) 4 (44.4) 9 (100)

Occupation 

Self-employed 6 (50) 6 (50) 12 (100)

4.196 2 0.123*Housewife 10 (40) 15 (60) 25 (100)

Retired 11 (73.3) 4 (26.70 15 (100)

Variable Group Number Mean SD t df P-value 

Age 
Intervention 27 68.0370 6.13613

0.3263 50 0.746**
Control 25 67.5200 5.20513

Duration of 
diabetes 

Intervention 27 7.98 3.65
0.661 50 0.512***

Control 25 7.35 3.19

Table 1. Comparing the participants' demographic variables in the groups.

* – Chi-square test; ** – Fisher exact test; *** – Independent samples t-test.
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Figure 1. Serum cortisol levels, pre-test, post-test, and three months after the intervention in the case and control groups.

Figure 2. Depression levels, pre-test, post-test, and three months after the intervention in the case and control groups.
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Figure 3. Anxiety levels, pre-test, post-test, and three months after the intervention in the case and control groups.

Figure 4. Stress levels, pre-test, post-test, and three months after the intervention in the case and control groups.
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Table 2. Two-way ANOVA repeated measures analysis of variance results for the research variables.

Variable Source of  
changes 

Sum of  
squares df Mean square F Effect size Sig. 

Stress

Time 4345.136 1.662 2614.976 424.251 0.895 <0.00001

Group-time 3589.444 1.662 2160.186 350.476 0.875 <0.00001

Error 512.095 83.082 6.164 - - -

Anxiety

Time 1275.776 2 637.888 146.903 0.746 <0.00001

Group-time* 811.366 2 405.683 93.427 0.651 <0.00001

Error 434.224 100 4.342 - - -

Depression 

Time 2472.785 1.427 1733.186 116.755 0.700 <0.00001

Group-time 14449.913 1.427 1016.250 68.459 0.578 <0.00001

Error 1058.959 71.336 14.845 - - -

Cortisol

Time 355.849 2 177.947 10.574 0.281 <0.00001

Group-time 117.331 2 58.665 6.453 0.114 <0.00001

Error 909.093 100 9.091 - - -

Variable Groups Stage Standard error±Mean changes Sig. 

Stress 

case 

Pre- & post-intervention 17.85±0.58 <0.00001*

Pre-intervention & follow-up 23.7±0.74 <0.00001*

Post-intervention & follow-up 5.85±0.5 <0.00001*

Control 

Pre- & post-intervention 0.88±0.6 0.454

Pre-intervention & follow-up 1.12±0.77 0.451

Post-intervention & follow-up 0.24±0.53 1.000

Anxiety 

case 

Pre- & post-intervention 8.78±0.59 <0.00001*

Pre-intervention & follow-up 12.22±0.62 <0.00001*

Post-intervention & follow-up 3.48±0.47 <0.00001*

Control 

Pre- & post-intervention 1.28±0.62 0.132

Pre-intervention & follow-up 1.28±0.65 0.161

Post-intervention & follow-up 0.000 1.000

Depression 

case

Pre- & post-intervention 11.11±0.81 <0.00001*

Pre-intervention & follow-up 16.96±1.12 <0.00001*

Post-intervention & follow-up 5.85±0.66 <0.00001*

Control 

Pre- & post-intervention 1.52±0.84 0.227

Pre-intervention & follow-up 2.24±1.17 0.183

Post-intervention & follow-up 0.72±0.59 0.900

Cortisol 

case 

Pre- & post-intervention 5.3±0.84 <0.00001*

Pre-intervention & follow-up 4.55±0.99 <0.00001*

Post-intervention & follow-up -0.75±0.68 0.830

Control 

Pre- & post-intervention 1.85±0.88 0.118

Pre-intervention & follow-up 0.67±0.95 1.000

Post-intervention & follow-up -1.18±0.71 0.312

Table 3. Bonferroni test results for pairwise comparison of mean changes in the research variables.

reduce automatic and habitual responses to stressful experiences, 
and developing insight and greater acceptance of  life-changing 
events over time can reduce the activation of  the stress response 
system [30].

The present research indicated that considering the 
group-time interaction, the levels of  anxiety reported in the three 

phases were significantly different for the participants in the in-
tervention group. Nevertheless, no statistically significant differ-
ence was observed in the anxiety score in the control group in the 
three phases. Similarly, Kharatzadeh et al. (2017) examined the 
efficiency of  the MBSR on anxiety, stress, depression, and gly-
cemic control in cases with type 2 diabetes and found that stress 
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and blood glycosylated hemoglobin levels significantly reduced 
in the intervention group after the intervention as compared with 
the control. However, no significant difference was seen in the 
severity of  anxiety and depression between the groups after the 
intervention [31].

In line with the current research, Arab Ghanei et al. (2017) 
found that MBSR effectively increased assertiveness among anx-
ious students. In addition, a significant difference was observed 
between anxiety reduction and mindfulness training [32]. In 
another study, Habibi and Hanasabzadeh (2014) investigated 
mindfulness-based treatment efficiency on depression, stress, 
anxiety, and life quality in postmenopausal females. A total of  
17 postmenopausal females aged 47 to 60 were chosen in a 
pre-test-post-test experimental control group design via vol-
untary sampling and grouped randomly into intervention and 
control with 9 and 8 participants, respectively. The results of  the 
qualitative analysis indicated a decrease in depression and stress 
and an increase in their quality of  life, but contrary to the present 
work, it did not significantly impact anxiety [33]. 

According to the Bonferroni test, a significant difference was 
observed in depression levels in the three phases for the partic-
ipants in the intervention group; however, no statistically signif-
icant difference was observed in the depression score in any of  
the phases in the control group. Similarly, Palizgir et al. (2014) 
compared the effect of  psychoeducational and cognitive-behav-
ioral treatments on blood sugar in cases with depression and type 
2 diabetes. They indicated cognitive-behavioral group therapy to 
be more efficient in treating depression in cases with this disease 
[34]. Accordingly, Hamid (2011) argued that participating in cog-
nitive-behavioral training courses rebuilds one's cognitions and 
beliefs about diabetes, strengthens positive and hopeful beliefs in 
patients and reduces depression caused by diabetes as a chronic 
debilitating disease [35]. Franco et al. showed a significant reduc-
tion in depression, anxiety, and worry in the older adults in the in-
tervention group compared to the control group [36]. In another 
study, Vala et al. examined the mindfulness-based stress reduction 
program effect on stress, anxiety, depression, self-confidence, as 
well as hemoglobin A1c in young females with type 2 diabetes 
and found that anxiety and stress levels were significantly lower 
and self-confidence was higher in the subjects in the intervention 
group compared with the control group. Nevertheless, there was 
no significant difference in the severity of  depression between the 
two groups after the intervention [29]. Moreover, Anderson et al. 
examined the impact of  mindfulness on depression, reducing an-
ger rumination, and increasing concentration and attention in 
life in 68 adults. Contrary to the present work, the researchers 
reported insignificant differences between the intervention and 
the control groups [37–39].

Finally, an evaluation of  the variations in the serum cortisol 
level via repeated measurements in the present study indicated 
that serum cortisol levels were significantly different in the three 
phases for the participants in the intervention group. However, 
there was no significant difference in their serum cortisol level 
directly after and three months after the intervention. Moreover, 
the subjects reported no statistically significant difference in se-
rum cortisol levels in the control group during the three phases. 
Following these findings, it can be argued that mindfulness train-
ing significantly lowers blood sugar levels in diabetic cases. On 
the other hand, the MBSR program, with an effect on the pi-
tuitary-hypothalamic axis, leads to a decrease in cortisol and, 
ultimately, a decrease in depression and blood sugar. Cortisol is 
an anti-regulatory hormone, and prolonged exposure leads to 
visceral obesity, insulin resistance, dyslipidemia, and hyperten-

sion. This hormone stimulates the sympathetic nervous system, 
increases inflammatory responses and platelet aggregation, and 
decreases insulin sensitivity. Therefore, its increase in diabetes is 
regarded as a risk factor for depression.

Matchim et al. (2011) analyzed 9 articles that addressed the 
impact of  mindfulness on laboratory variables. They concluded 
that mindfulness has little or no impact on the results of  laborato-
ry tests (cortisol, melatonin, and lymphocytes in cancer patients), 
and it can only affect cognitive variables [36]. This finding partly 
confirmed our data on cortisol levels in diabetic patients. 

The conflicting results found in the literature and the pres-
ent study can be attributed to training methods and the number 
and content of  training sessions. Mindfulness-based stress reduc-
tion training focuses on reducing stress and increasing awareness 
of  one's situation. Leaving the struggle and accepting oneself  
without judgment is the main concept of  MBSR therapy [36].

CONCLUSION 

This research indicated that mindfulness training effectively 
decreased stress, anxiety, depression, and serum cortisol levels in 
diabetic older adults. Furthermore, in an interview and survey 
with the cases in the intervention group after the intervention, 
they stated that doing mindfulness exercises had a very good ef-
fect on them in the difficult conditions caused by the COVID-19 
pandemic, which made them feel lonely and anxious. Thus, it 
can be concluded that mindfulness exercises effectively improved 
older adults' daily functions and enhanced their quality of  life. 
Consequently, older adults can identify the causes of  psychologi-
cal disorders and stress by implementing mindfulness techniques 
and trying to reduce them if  possible. Otherwise, they can adapt 
to these problems, which in turn reduces psychological disorders 
and improves their quality of  life.
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