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ABSTRACT:  
 
Introduction: The burden of Diabetes mellitus is becoming a global challenge. More and more research work is being 
done not only on its treatment and laboratories methods for its early detection, but also on the reasons why the disease 
is progressing day by day.   The objective of present research is to determine the role of anxiety and depression in poor 
glycemic control.  
Objective: The present study aimed to determine anxiety and depression as predictor of glycemic control in adults with 
type 2 diabetes mellitus.  
Methods: This analytical cross-sectional study enrolled 287 adults with confirmed T2DM at the Endocrinology Depart-
ment, Nishtar Hospital, Multan, between January and October 2025. Depressive and anxious symptom severity was 
quantified using the PHQ-9 and GAD-7, respectively. Glycemic control was assessed via HbA1c. Data were analyzed 
using hierarchical multiple linear regression and binary logistic regression in SPSS version 27.0. 
Results: A total of 287 subjects were enrolled in the study.   Mean PHQ-9 and GAD-7 scores were 10.8 ± 5.4 and 8.6 ± 
4.9, respectively, both falling within the mild-to-moderate severity range. Inverse correlations of moderate magnitude 
were observed between HbA1c and self-care behaviors (r = −0.28, p < 0.001) and medication adherence (r = −0.25, p < 
0.001).   Mean HbA1c was 8.24 ± 1.63%, with 62.7% exhibiting poor control. Clinically significant depression and 
anxiety were identified in 34.8% and 27.5%, respectively.   
Conclusion: Anxiety and depression are important predictors of diabetes mellitus and the treatment of these 
psychological disorders decrease the frequency of hyperglycemia. 
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INTRODUCTION 

It is a well-known fact that frequency of diabetes 

mellitus is increasing throughout the world. It is not 

only limited to rural or urban areas, rich or poor 

people, healthy or diseased subjects’ males or fe-

male persons, young or old individuals but even 

there is no ethnicity defined for the disease.1 There 

are a worldwide concern of this problem and its rap-

id increase in prevalence. The second problem 

which is being faced is that there is a clear increase  
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in the frequency of uncontrolled glucose levels as 

depicted by the high levels of glycated hemoglobin. 

The uncontrolled glucose levels are suggested main-

ly due to noncompliance of the diabetics, poor die-

tary habits, lack of physical activity, sedentary life 

style even at work places, anxiety, depression, pov-

erty and illiteracy.2 Impairment in glucose is yet an-

other challenge being faced by physicians and dia-

betologists.3,4 Wein there is impaired glucose toler-

ance , the persons are more liable to suffer from mi-

crovascular complications as retinopathy, neuropa-

thy including peripheral nephropathy. but, on the 

other hand, macrovascular complications are also 

not uncommon as diabetic foot, coronary disorders  
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and stroke.5,6 These devastating effects of diabetes 

in turn lead to a higher mortality and morbidity 

worldwide. 7,8 

The socio-economic conditions of people, globally, 

is responsible for mental health issues. Contant psy-

chological stress leads to increase in cortisol levels. 

High levels of cortisol hormone are responsible for 

a leading cause of diabetes mellitus via gluconeo-

genesis.2.6 Besides, cortisol is an anabolic hormone 

and is a major cause of adiposity which in turn 

causes insulin resistance and poor glycemic control. 

Persistent ongoing emotional strain also increases 

the sympathetic nervous system involvement and 

thus leads to release of adrenaline. This further im-

pairs the glucose control in blood.7 Disturbed be-

havioral patterns contribute to anxiety and depres-

sion which may result disordered eating, poor sleep 

hygiene as insomnia, loss of interest in working and 

unnecessary medications. These all independently 

can give rise to worsening control of blood glucose 

levels. These chronic cognitive disorders are associ-

ated with a rapid rise in the prevalence of diabetes 

mellitus throughout the world.9,10  

The present study was therefore designed to exam-

ine anxiety and depression as independent predic-

tors of HbA1c in a well-characterized T2DM pa-

tients, employing hierarchical regression to address 

the identified gaps in the existing evidence base. 

METHODS 

This analytical cross-sectional study was conducted 

at the Endocrinology Department of Nishtar Hospi-

tal, Multan from January to October 2025 after tak-

ing approval from the Institutional Review Board 

and Ethics Committee of Nishtar Medical Universi-

ty (Reference No.: IRB/NMU/2024/1847) and in-

formed consent from every participant. The study 

population comprised adult outpatients attending the 

diabetes clinic for routine follow-up. Eligible partic-

ipants were individuals aged 18 years or older with 

a confirmed diagnosis of type 2 diabetes mellitus 

established, minimum diabetes duration of six 

months and a stable pharmacological regimen main-

tained for at least three consecutive months prior to 

enrolment. Candidates were excluded if they carried 

a diagnosis of type 1 diabetes, gestational diabetes, 

or secondary diabetes; had a current psychotic dis-

order, bipolar affective disorder, or active substance 

use disorder documented in medical records; scored 

below 24 on the Mini-Mental State Examination 

indicating cognitive impairment; experienced an 

acute illness or systemic infection within the pre-

ceding four weeks; underwent any alteration in cor-

ticosteroid or psychotropic medication dosage with-

in the preceding eight weeks; or were pregnant at 

the time of assessment. Sample size was determined 

on the basis of hierarchical multiple linear regres-

sion as the primary analytical strategy. An a priori 

power estimation assuming medium effect size 

(Cohen's f² = 0.15), an alpha level of 0.05, statistical 

power of 0.95 and 15 predictor variables encom-

passing demographic, clinical, behavioral and psy-

chological covariates yielded a minimum require-

ment of 205 participants.9 A total of 287 subjects 

were finally selected.  

The primary laboratory investigation done was 

HbA1c, which gives the blood glucose levels of pre-

vious 3 months. However, fasting and two-hour glu-

cose levels were also analyzed to have a recent up-

date of the glucose in blood. The severity and 

screening of depressive symptoms were primarily 

done by PHQ-9. While anxiety symptoms were as-

sessed by the GAD-7 questionnaire. MMAS-8 and 

WHOQOL-BREF tools validated the medication  
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adherence and quality of life , respectively. 

The objective of present research is to determine the 

role of anxiety and depression in poor glycemic 

control The data collection sequence followed a 

fixed protocol to reduce measurement fatigue and 

order effects. Upon arrival, eligible patients under-

went a brief socio-demographic interview, followed 

by administration of the psychological instruments 

in a quiet consultation room.  SPSS 27.0 analysed 

the data. Continuous variables and categorical data 

were presented as mean ± SD or median (IQR) and 

frequencies and percentages. For, factors which 

were associated with glycosylation, basic infor-

mation of participants ,stress and clinical variables 

Hierarchical multiple linear regression was used. A 

p-value <0.05 was considered statistically signifi-

cant. 

RESULTS 

A total of 287 subjects were enrolled in the study. 

Baseline demographics and clinical profile of Par-

ticipants is shown in Table I. Mean PHQ-9 and 

GAD-7 scores were 10.8 ± 5.4 and 8.6 ± 4.9, re-

spectively, both falling within the mild-to-moderate 

severity range. Profile of Glycemic Control, Mental  

 

 

 

 

 

 

 

 

 

 

 

 

 

Health, and Self-Care Measures is shown in TableII. 

Inverse correlations of moderate magnitude were  

observed between HbA1c and self-care behaviors (r 

= −0.28, p < 0.001) and medication adherence (r = 

−0.25, p < 0.001).  Pearson correlation coefficients 

among continuous study variables (Table III) The 

addition of clinical variables in block two produced 

a significant increment of 11.6% (ΔR² = 0.116, F-

change = 12.84, p < 0.001), with diabetes duration 

(β = 0.16, p = 0.004) and insulin-based treatment (β 

= 0.19, p = 0.001) emerging as significant predic-

tors. Behavioral variables entered at block three 

contributed an additional 7.9% of explained vari-

ance (ΔR² = 0.079, F-change = 14.22, p < 0.001), 

with self-care activities (β = −0.21, p < 0.001) and 

medication adherence (β = −0.18, p = 0.002) in-

versely associated with HbA1c. Hierarchical Re-

gression Analysis of Predictors of HbA1c (n = 287) 

is described in Table IV. 

Higher levels of mental stress were examined in re-

lation to poor blood glucose. The assessment evalu-

ated whether depression and anxiety had any rela-

tion with HbA1c ≥7.0% after correction for relevant 

factors. (Table V) 
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DISCUSSION 

 The burden of Diabetes mellitus is becoming a 

global challenge. More and more research work is 

being done not only on its treatment and laborato-

ries methods for its early detection , but also on the 

reasons why the disease is progressing day by day. 

This modern era has a lot to do in its progression. 

Unemployment is one one of the greatest reasons. 

This leads to anxiety and depression and which are 

a major cause of the emerging disease.6  

The psychological disorders have proved to have a 

poor outcome in controlling a worldwide disease, 

diabetes mellitus. Our study indicated a consistent 

pattern with the findings of previous studies in 

which it was demonstrated that emotional stress as 

anxiety and depression were a major cause of devel-

oping impairment in glucose control of the blood in 

the human body in Pakistan.11,12  

However , our studies reported that the patients of 

psychological disorders had also poor cognitive be-

haviors which was inconsistent with some the previ-

ous studies.9,13 This difference of observation might 

be due to the fact that our study subjects were not 

well educated.  Unlike some of the existing litera-

ture.12,14 , our study deducted an opposite trend in 

the percentages and frequencies of diabetes in emo-

tionally compromised patients , suggesting the dif-

ference in the study setting areas and study partici-

pants/population. Exactly in line with a prior re-

search article.15 our study also revealed that hormo-

nal changes and poor care of one’s own care i.e. self

-care may lead to worsening of the diabetic compli-

cations. The outcome of the current study was com-

parable with another particularly with respect to the 

fact in which it was seen that the diabetic control 

was good with the patients who were cooperative 

and showed good compliance.16,17Our present study 

results were in agreement and supported previous 

work evidence that if the underlying cause of devel-

oping high blood glucose is well treated, the patient 

can be saved from the devastating effects of the 

deadly syndrome and its complications.18 

CONCLUSION 

Anxiety and depression are important predictors of 

diabetes mellitus and the treatment of these psycho-

logical disorders decrease the frequency of hyper-

glycemia.  
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