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Abstract 

Laboratory tests use percentage of glycated hemoglobin (% HbA1c) to check diabetes control. 

Worldwide, Diabetes is the most dramatic disease  of all current human health problems. The 

objectivity of this study is to assess the relationship amongst  hemoglobin which is glycated and 

levels of depression in volunteer participants . 90 participants were divided into three categories  

according to their glycated hemoglobin measured level (Hb A1c) as follows: normal  (4 - 5.6 % ) 

, risky (5.7 - 6.4 %) , and DM ( 6.5 ≥ % ) .participants were assessed using the Likert depression 

scale. The evidence for the relation between high Hb A1c and depression was clear. A high 

significant level of mild depression was observed among the diabetic (6.5 ≥ % ) category 44 

(71.0%) of the rest. DM category also showed 14 cases of moderate depression 2(3.2%) , while 

not found in the rest  (0.0%).Thus, it was concluded that high glucose levels and depression are 

interrelated . 
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Introduction 

Diabetes Mellitus ( DM) becomes a continuing concern for public health in the continent 

of Asia, in which over than 110 mls people suffer from diabetes, with large numbers of them 

dying, reaching more than a million people annually 
(1,2)

. According to the International Diabetes 

Federation, "Diabetes is one of the biggest global health emergencies of the 21st century
."(3-5)

 . It 

is a metabolic disorder is renowned for increasing glucose of blood due to impaired for each 

insulin groping or secretion, or  all 
(6,7)

.Also, it has been seen as a lifestyle disorder. Having 

diabetes makes the patient suffer from stress and tension (depression), which makes the disease 

worse for him
(8)

. Glycated hemoglobin (Hb A1c) is a kind of hemoglobin which can be testified 

primarily to determine normal amount of condensation of plasma glucose for long times. 

Previously, diabetes was diagnosed with plasma glucose measurement ,and recently has been 

relying on the level of Hb A1c level of  ≥ 6.5 % in the diagnosis of DM
(9,10)

. It is a result of the 

mixture of drates that are found basically in serum and hemoglobin in erythrocytes
(11)

 . It is 

treated as the golden standard measure of blood sugar regulation for diabetics, which reflects 

exposure to glucose during the previous 2 to 3 months 
(12-14)

. There is an association between Hb 

A1c and depression, and this has been seen in previous studies but has not been adequately 

followed up
(15).

 The results and evidence of the previous studies were not uniform and fixed 
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regarding the relationship between Hb A1c and depression
(16-20)

, therefore the relationship 

between them will be evaluated in this study. 

 Methods  

This cross-sectional study was conducted from 1
st 

, January till 20
th

 March 2021 among 90 

participants. It was conducted in private laboratories located in the city of Kirkuk, Iraq. The 

number of males was 41(45.6%) while the number of females was 49(54.4%) of different ages. 

Participating individuals completed the survey and gave the data and information for this study . 

Glycated Hemoglobin (HbA1c ) levels were measured between 8-10 in the morning after a fast 

that lasted between 10-12 hours. AFIAS-1 HbA1c was used  for evaluation HbA1c (fluorescence 

immunoassay for the quantitative determination of HbA1c). In order to recognize and distinguish 

symptoms and levels of depression, patients completed the Likert Depression Scale Score 

(previously validated (.The questionnaire consists of 9  items , score obtained by adding scores 

for each item .the study classified those who participated in the incidence of depression, who 

scored as follows: a- normal (no depression) : 0 point ,b- minimum to mild:1-9 points , and        

c-moderate : 10-19 points. A test known as chi – square was employed for clear-cut variables. 

Data were analyzed by using IMB SPSS version 26, and statistical importance was well-thought-

out at a p-value of <0.05. 

Results 

The main feature of this investigative groups  are shown in (Table-1). The highest glycated 

hemoglobin  was restricted to the age group (61 ≥) years 28 (45.2%).While, there was                

no statistically significant differences between the participants with respect to gender, check 

glucose , and the period of diagnosis of DM. Cross-tabulation was performed to describe the 

relationship of glycated Hb categories with levels of depression. Results showed more 

depression evidences in DM category, 44 (71.0%) in comparison with 9 (52.9%); 3(27.3%)  in 

normal and risky categories . In addition, there was 2(3.2%)  as moderate level of depression  , 

while no depression was recorded in the other categories . As shown in figure 1. 
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Table 1 : Distribution of Categories of  Glycated Hb according to: age / year, gender , and  

check glucose levels 

 

 

Baseline  characteristics   

Categories of  Glycated Hb 
 

p value 

Normal (4 - 5.6 % ) 

N=11 

Risky (5.7 - 6.4 %) 

N=17 

DM ( 6.5 ≥ % ) 

N=62 

Total 

N=90 

 

Age 

21-40 6(54.5%) 4(23.5%) 14(22.6%) 24(26.7%)  

0.034 41-60 3(27.3%) 10(58.8%) 20(32.3%) 33(36.7%) 

61 > 2 (18.2%) 3 (17.6%) 28 (45.2%) 33(36.7%) 

 

Gender 

Female 7(63.6%) 10(58.8%) 32(51.6%) 49(54.4%)  

0.702 Male 4(36.4%) 7(41.2%) 30(48.4%) 41(45.6%) 

Check Glucose Levels 
No  1(9.1%) 2(11.8%) 4(6.5%) 7(7.8%)  

0.252 Sometimes 4(36.4%) 3(17.6%) 30(48.4%) 37(41.1%) 

Always 6(54.5%) 12(70.6%) 28(45.2%) 46(51.1%) 

 

 
 

Depression levels  

 

Categories of  Glycated Hb 
 

Total 

N=90 

 

P value 

Normal (4 - 5.6 

% ) 

N=11 

Risky (5.7 - 6.4 %) 

N=17 

DM ( 6.5 ≥ % ) 

N=62 

No  8(72.7%) 8(47.1%) 16(25.8%) 32(35.6%) 
 

0.031 

Mild 3(27.3%) 9(52.9%) 44(71.0%) 56(62.2%) 

Moderate 0(0.0%) 0(0.0%) 2(3.2%) 2(3.2%) 

Figure 1 : Association  between glycated Hb categories and depression levels 
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Discussion  

HbA1c is an important glycemic marker in diabetes management, and its benefit cannot be 

utilited enough 
(21)

. HbA1c can directly correlate with glucose levels , and it is formed by taking 

glucose molecules together with hemoglobin. With  an increase in the average amount of glucose 

in the plasma, the fraction of glycated hemoglobin increases in a predictable manner
(22)

. Patient 

health and risk of developing glycemic disorders requires consideration of relevant factors 

disruption of the normal HbA1c level . According to previous studies, it has been determined 

that older people without diabetes appear to have higher HbA1c values than younger individuals, 

even after setting it on fasting and glucose for two hours
(23)

 . 

 There has been a large great literature dealing with the association amongst diabetes and 

higher symptoms of depression 
(24-27)

. However, research on the association between HbA1c and 

the occurrence of depressive symptoms could be restricted. The outcomes revealed baseline 

HbA1c was related with an increase in and elevation of depression. That's where those results 

were not affected by further adjustment in the socio-demographic level, timely occurrence of 

diabetes, fasting glucose, and other confounding factors correlated to depression . In addition, 

symptoms of depression and cognitive decline coexisted in late life 
(28)

 . The mechanisms 

underlying HbA1c's relationship to high post-risk of depressive symptoms remain unclear. 

"Vascular depression" may be a hypothesis that provides an explanation for the relationship 
(29)

 , 

HbA1c reverses the glycemic control of diabetics, and the cerebral blood vessels and the 

practical area could be prone to often controlling the glycemic level worse. On the other hand, 

risk factors were associated with later life, increased HbA1c levels and symptoms of 

depression
(30,31)

 . 

Conclusions 

The outcomes of this study clarified that there is a significant relationship amongst  higher Hb 

A1c level and the presence of symptoms of depression. 
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