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The Insulin and Glycemic Parameters Role in the Sleep and 
Depression Disorders in Diabetes Mellitus Type 2 Patients

Abstract
The role of insulin and glycemic parameters have been well described in diabetes mellitus and its complications, in this study the relation of sleep disorder 
with insulin and glycemic parameters were detected in Diabetes Mellitus Patients Type 2(DM2) and DM2 suffered from Depression Disorder (DD), the glycemic 
parameters including (Fasting Blood Glucose (FBG), glycated protein (HbA1c), Insulin Resistance (IR) and Insulin Sensitivity (IS) and Insulin Level (IN) were 
detected. Results show that sleep duration in DM2 and DM2 with DD were in non-significant differences among groups, the DM group having less than 6 hours 
of sleep was lower percentage than DM2 with DD and control groups. significant changes in all glycemic parameters and insulin level were observed among 
groups, non-significant changes of all study variables between>6 hours and<6 hours subgroups excepted the FBG in the control group that has significant changes 
(p=0.009), the correlation of sleep duration with IN and glycemic parameters show non-significant changes in DM2, DM2 with DD in comparison with the  control 
group, there was weak positive correlation between sleep and FBG, IR in DM2 with DD and weak inverse with DM2, positive correlation with IS in DM2, and strong 
association with IN in DM2 with DM and inverse correlation in DM2. The study concluded that glycemic parameters didn’t associate with sleep duration, but insulin 
may contribute to the sleep duration in DM and DM2 with DD according to its correlation in study groups.
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Introduction

Diabetes mellitus is the common health problem impact on the quality 
of the person life by increasing complication and mortality, sleep disorder 
is less known factor for DM2 development, a sleep disorder effects on 
quality, duration lead to detrimental impacts on metabolism of glucose and 
weight regulation. An Investigation has sleep duration<5 h, insomnia and 
Obstructive Sleep Apnoea (OSA) and poor quality are correlated with the 
DM2 development [1,2]. The sleep disorder association with DM has been 
found a probably higher than in the general population, it's also caused 
faster progression of DM and play an important role in DM management [3]. 

From one of the most co-morbidities with DM is a depression [4,5]. The 
DM patients, those suffered from depression have more DM complications 
than others that lead to huge dysfunction and bad life quality [6-11] in 
comparison with normal mood state. Studies found Poor sleep quality was 
significant in predicting diabetes-related quality of life after controlling for 
age, duration, type of  complications, insulin level, depressive symptoms, 
physical activity [12,13]. The current study aims to detect the association 
between insulin, glycemic parameters and sleep disorder in diabetes 
mellitus type 2 patients with and without depression disorder.

Materials and Methods

The present study included diabetes mellitus type 2 patients, diabetes 
mellitus type 2 with depression, and depression patients and healthy 
individuals as a control group. All patients were male, Blood samples were 
collected from each contributor, according to ethical approval of the ministry 
of environment and health, insulin and glycemic parameters including (FBG, 
HbA1c, IR and IS) by classical laboratory methods, the age range of DM2 
with DD (22 years to 67 years), DM2 (20 years to 56 years) and control 
group was (19 years to 53years). The depressed patients were diagnosed 
by specialist psychiatry prof. Dr. Arafat Al-Dujaily in college of medicine/
Kufa University. Data were represented as mean ± SE, ANOVA one way; 
independent t test and correlation were used to statically analysis of data 
at p less than 0.05. 

Results

In the present study significant differences in FBG, HbA1c, IN, IR and 
IS (p=0.000) and non-significant in sleep duration (p=0.343) (Table 1). 
The study groups were distributed according to sleep duration into two 



Clin Schizophr Relat Psychoses, Volume 16: S4  , 2022 AlAmeedy WA, et al.

Page 2 of 4

subgroups<6 hours and>6 hours, high percentages observed in all groups 
that have>6 hours than sub-group<6 hours. The subgroup<6 hours in the 
DM2 with DD was (23.8%) and in DM2 group (25%), while in the control 
group was (13.33%) (Figure 1). 

The insulin level and glycemic parameters in study groups according 
to sleep duration, the results show significant changes in the control 
group in FBG. Non-significant changes observed in IN level and glycemic 
parameters. IN increased in DM2 with the DD group in>hours. While other 
changes were slightly (Table 2). The correlations between sleep duration 

with insulin and glycemic parameters shows that the FBG weak positive 
correlation with sleep duration in DM2 with DD while inverse correlate in 
control group and DM2. The HbA1c inverse correlated with sleep duration 
in all study groups. Insulin shows positive correlation with sleep duration 
in the control and DM2 with DD groups and inverse in DM2 group. IR was 
an inverse correlated with sleep duration in control and DM2 groups and 
positive correlated in DM2 with DD. Finally IS inverse related with sleep 
duration in the control group and DM2 with DD and positive correlated in 
DM2, notably all correlations were non-significant differences (Table 3).

Table 1. The mean differences of sleep duration, insulin and glycemic parameters in study groups.

Study group FBG mg/dl HbA1c% IN µIU/ml IR IS Sleep (hours)
DM2 with DD 279.33 ± 27.73 9.79 ± 0.50 1.32 ± 0.21 0.92 ± 0.20 0.41 ± 0.01 7.33 ± 0.42
DM2 222.66 ± 18.1 8.56 ± 0.29 4.09 ± 0.45 1.90 ± 0.22 0.37 ± 0.01 8.05 ± 0.38
Ctr 94.36 ± 2.57 5.14 ± 0.06 2.56 ± 0.181 0.59 ± 0.045 0.42 ± 0.008 8.10 ± 0.25
P value 0.000 0.000 0.000 0.000 0.000 0.343

Figure 1.  The distribution study groups according to sleep duration subgroups (<6 hours,>6 hours).
Note: ( )<6 hours, ( )>6 hours

Table 2. The insulin and glycemic parameters in study groups according to sleep duration sub-groups.

Glycemic parameters <6 hours >6 hours sig
FBG mg/dl
DM2 220.60 ± 36.33 219.23 ± 21.00 0.974
DM2 with DD 275.80 ± 23.72 280.43 ±36.03 0.945
Ctr 111.00 ± 4.60 91.80 ± 2.55 0.009*
HbA1c
DM2 8.60 ± 0.63 8.43 ± 0.33 0.802
DM2 with DD 11.18 ± 1.14 9.36 ± 0.53 0.131
Ctr 5.35 ± 0.15546 5.1138 ± 0.071 0.232
IN µIU/ml
DM2 4.12 ± 0.924 4.02 ± 0.51 0.923
DM2 with DD 0.74 ± 0.168 1.50 ± 0.26 0.131
Ctr 2.55 ± 0.53 2.56 ± 0.197 0.989
IR
DM2 1.87 ± 0.41 1.86 ± 0.26 0.989
DM2 with DD 0.52 ± 0.170 1.05 ± 0.25 0.281
Ctr 0.70 ± 0.16 0.57 ± 0.046 0.316
IS
DM2 0.37 ± 0.02 0.37 ± 0.011 0.88
DM2 with DD 0.42 ± 0.015 0.41 ± 0.016 0.769
Ctr 0.41 ± 0.02 0.42 ± 0.008 0.676
Note: *: Statistically significant at p ≤ 0.05.

Table 3. The correlation between sleep duration and insulin and glycemic parameters.

Correlation FBG HBA1c IN IR IS
Ctr r -0.240- -0.085- 0.08 -0.002- -0.047-

p 0.201 0.654 0.674 0.992 0.805
DM2 with DD r 0.157 -0.256- 0.409 0.181 -0.037-

p 0.495 0.262 0.066 0.432 0.873
DM2 P -0.015 -0.164 -0.277 -0.324 0.249

r 0.926 0.318 0.088 0.044 0.127
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Discussion 

The current results indicate that there were low percentage of study 
groups have<6 hours than>6 hours, and sleep duration slightly affected 
by insulin and glycemic parameters. The studies of epidemiologic and 
clinical data concluded that Obstructive Sleep Apnea (OSA) contributed 
to the changes in the glucose metabolism pathogenesis which increased 
developing DM2 resulting from short sleep duration, also sleep disturbances 
associated with DM2 even with  absence of complications or obesity [14,15]. 
The disorder in sleep cusses insulin resistance and dysfunction in beta cells 
by some pathways [16], these pathways included Hypoxia, fragmentations 
of sleep, and sympathetic nervous system activation [17-23]. The Sleep 
fragmentation leads to increase in the activity of sympathetic, elevation of 
inflammation level, obesity and adipose tissue inflammation [24,25]. Kent, 
et al. found  that Intermittent Hypoxia (IH) and sleep deprivation likely have 
major role in the glucose metabolic dysfunction pathogenesis in OSA, thus 
involved in the different  pathways synergistic with obesity [26], all thought 
of slightly effect of sleep duration in the glycemic parameters in the current 
study, the epidemiological and experimental evidences observed  that OSA 
results in glucose intolerance, that cusses T2DM [27-30].The disturbance 
in sleep has also impacted  in the some physiological alteration like cortisol 
and ghrelin elevation, leptin levels decrement, and impaired glucose 
metabolism [31]. 

The weak correlation of sleep duration and glycemic parameters in 
study groups didn’t agree with other studies, this may be the lifestyle of 
the Iraqi population in nutrition, physical activities, type of medications 
and mood state, furthermore the co-morbidity with depression also may be 
effected, moreover, glucose, protein and lipid turnover displays an important 
variability through the natural sleep/wake cycle that is independent of 
alteration of metabolic stimulate by food intake. For instance the glucose 
level of plasma strongly follows the circadian pattern and progressively 
raised during sleep with the highest levels in the early morning [32-34]. 
Diurnal differences in metabolism of glucose are mediated primarily during 
direct autonomic innervation of target organs from the SCN [35], and are 
independent of circulating glucagon or insulin levels [36,37]. In fact, the 
output of suprachiasmatic nucleus-driven autonomic was shown to control 
the hepatic glucose output [35,38,39], and is most likely also contributed 
in  the skeletal muscle blood flow lowered and muscle glucose uptake 
decrement during sleep [38-40]. 

There were other factors may be involved in the sleep duration like 
neurotransmitter levels in study groups especially in depression patients that 
suffered from unstable level of these neurotransmitter such as melatonin, 
serotonin and dopamine that have a crucial role in sleep quality and duration 
[41]. The length of time that insomnia lasts and how frequently it happens 
vary. One in ten persons who suffer from chronic insomnia and almost half 
of all adults who do have occasional attacks of sleeplessness. Insomnia 
can develop on its own or be linked to physical or mental health issues. 
Short-term (acute or adjustment insomnia) or persistent insomnia are also 
possible (chronic insomnia). Additionally, it may come and go, with intervals 
when a person experiences no sleep issues. Chronic or adjusting insomnia 
might persist for a few weeks or only one night. When person experiences 
insomnia at least three nights per week for a month or more, their insomnia 
is considered chronic. Stress in life (such as job loss or change, death of a 
loved one, or moving), illness, or environmental variables like light, noise, 
or severe temperatures can all contribute to short-term or acute insomnia. 

Long-term or chronic insomnia (defined as insomnia that lasts for three 
months or longer and happens at least three nights a week) can be brought 
on by conditions like depression, ongoing stress, and night time pain or 
discomfort. A conditioned emotional response is a frequent contributor to 
chronic sleeplessness. Insomnia symptoms are sometimes prolonged by 
thoughts about the sleep issue (such as "What if I don't fall asleep tonight?") 
and behaviours that emerge in response to the issue (such as sleeping in 
and taking naps, daydreaming in bed).

Conclusion

The impact of sleep disturbance in the insulin and glycemic parameters 
in DM2 and DM2 with DD were investigated in current study, output 
concluded, Results show that sleep duration in DM2 and DM2 with DD were 
in non-significant differences among groups, the DM group having less than 
6 hours of sleep was lower percentage than  DM2 with DD and control 
groups, the study concluded that glycemic parameters didn’t associate with 
sleep duration, but insulin may contribute to the sleep duration in DM and 
DM2 with DD according to its correlation in study groups. 
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