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THE SIGNIFICANCE OF CENTRAL VISUAL FIELD DEFECTS  
IN PRIMARY OPEN-ANGLE GLAUCOMA

Introduction: In primary open-angle glaucoma (POAG), the focus has traditionally been on peripheral vi-
sual field defects. However, over the past 15 years, it has become apparent that the central visual field is af-
fected at an early stage in POAG. The fundamentals and the most important risk factors will be presented.
Methods: This study is a literature review. Databases including PubMed, Scopus, Web of Science, and 
Springer were searched using the terms “central visual field” and “glaucoma” for the period from 2000 
to 2025. Duplicates were removed. The selected literature focused on the role of lamina cribrosa, ocular 
microcirculation, and neurodegeneration in glaucoma.
Results: Approximately 50% of retinal ganglion cells (RGCs) are responsible for the central 16° of the 
visual field alone, and around 40% of these cells are affected in POAG. This leads to abnormalities in the 
central visual field even in the early stages of POAG. The problem is that the 24-2 or 30-2 visual field 
program does not adequately detect these central disturbances. The degeneration of RGCs and their nerve 
fibers is a complex process involving mechanical (intraocular pressure), vascular, and, above all, inflam-
matory processes. 
Conclusion: Central RGC loss is not only associated with early central visual field defects, but also leads to 
color vision defects, contrast sensitivity defects, crowding, and reading difficulties, which significantly im-
pair patients’ everyday lives. Therefore, in addition to adjusting intraocular pressure to the individual target 
pressure range, it is particularly important to have general systemic diseases such as arterial hypertension 
and diabetes mellitus optimally controlled by an internist and to avoid a nocturnal drop in blood pressure.
Keywords: central visual field, lamina cribrosa, glaucoma, neurodegeneration, microcirculation.

Introduction

Central visual field defects in primary open-angle 
glaucoma (POAG) are of great clinical significance, 
but they are generally given too little attention. The 
aim of this article is therefore to describe this peri-
metric feature in more detail.

Primary open-angle glaucoma (POAG) is not 
an isolated optic neuropathy, but rather a systemic 
neurodegeneration [1,2]. In addition to the glauco-
ma-typical changes in the optic nerve, including in-
volvement of the entire visual system (lateral genicu-
late nucleus, optic radiation, visual cortex), there are 
also generalized cerebral impairments with synaptic 
connection disorders [3,4] involving both the central 
autonomic network and the peripheral autonomic 
nervous system [3,4,5].

The importance of the visual system for humans 
is reflected in its large involvement in the cerebral 
cortex. In addition to the primary visual cortex (V1), 

which accounts for about 15% of the entire cerebral 
cortex, more than 30 different visual areas have been 
described to date. In total, about 60% of the cerebral 
cortex is involved in the perception, interpretation, 
and response to visual stimuli [6].

Visual impairment in glaucoma is primarily de-
termined by visual field defects. There are various 
types of classifications, such as the visual classifi-
cation according to Aulhorn and Karmeyer [7], the 
classification using the mean defect and the number 
of defective test locations (Hodapp–Parrish classifi-
cation) [8], and a classification using the mean defect 
and the pattern standard deviation (Brusini classifi-
cation) [9]. These classifications are used to classi-
fy perimetric findings according to the severity of 
functional optic nerve damage, but they do not corre-
spond to individual loss patterns and do not allow the 
findings to be localized, i.e., whether they originated 
locally in the optic nerve or in the central nervous 
system in glaucomatous neurodegeneration.

https://orcid.org/0000-0001-6041-1264
https://orcid.org/0009-0002-4366-4811
https://orcid.org/0009-0007-9126-507X
mailto:erb.glaukom@gmail.com
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Material and methods

This study is an evaluation review. The literature 
was searched in the databases PubMed, Scopus, Web 
of Science, and Springer. Duplicate publications 
have been checked and deleted. The literature search 
was carried out using the terms “central visual field” 
and “glaucoma” in the period 2000 to 2025. The se-
lected literature focused on the role of lamina cribro-
sa, ocular microcirculation, and neurodegeneration in 
glaucoma.

Results and discussion

The human optic nerve contains an average of 
1.023 million nerve fibers with a wide range of ± 
310,000 nerve fibers [10]. There is a retinotopic orga-
nization in the prelaminar optic nerve, where neigh-
boring fibers from neighboring retinal areas enter it 
[10]. Basically, the peripheral retinal areas are locat-
ed at the outer edge of the optic nerve, while the cen-
tral parts are located in the center. The axons from the 
retinal ganglion cells in the macular run via the papil-
lomacular bundle directly to the optic nerve head and 
are thus located centrally-temporally [10]. The spe-
cial feature of the macular region is that no axons run 
over the macula [11]. In the prelaminar section, the 
retinal nerve fibers (RNF) are unmyelinated, while 
after the lamina cribrosa they are myelinated by oli-
godendrocytes [10]. The cellular composition of the 
lamina cribrosa consists mainly of microglia cells, 
astrocytes, and alpha-actin-positive lamina cribrosa 
cells, which are bounded toward the sclera by the 
Elschnig ring [12]. Its main function is to allow the 
RNF to pass through the sclera and to equalize the 
pressure between the prelaminar intraocular pressure 
(IOP) and the postlaminar cerebrospinal fluid pres-
sure (translaminar pressure difference).

Blood supply to the optic nerve
The optic nerve is supplied with blood via the 

ophthalmic artery, which branches off from the in-
ternal carotid artery. The outer parts of the optic disc 
and the lamina cribrosa are supplied by the posteri-
or short ciliary arteries via the Zinn–Haller vascular 
ring, while the central nerve fibers are supplied by 
branches of the central retinal artery [13]. The special 
feature of papillary blood supply is that it is autoregu-
lated, i.e., it can maintain a constant flow within cer-
tain limits. A distinction is made between metabolic 
autoregulation, which is based on the current meta-
bolic activity of the retinal ganglion cells (RGC), and 
pressure-dependent autoregulation [14]. The latter 

maintains a constant blood flow at the optic nerve 
head under increased intraocular pressure [15] and 
intraluminally under both increased and decreased 
blood pressure [14,16]. The endothelium of the reti-
nal vessels [17] and its interaction with the pericytes 
[18] play an important role here, as they are regulated 
by the peripheral autonomic nervous system [19].

Central visual field
In perimetric testing, the central 10° are defined 

as the central visual field. This primarily examines 
the macula and fovea. Due to the high importance of 
this retinal region for visual acuity, contrast, and col-
or vision, 50% of all ganglion cells are located within 
the central 16° of the visual field, an area that corre-
sponds to only 7.3% of the total surface area of the 
retina [20]. These findings were confirmed by Zhang 
[21] using optical coherence tomography (OCT): the 
average estimated number of RGCs in the macula is 
520,678 ± 106,843 cells in healthy eyes, with an av-
erage estimated total number of RGCs of 1,042,019 
± 185,243 cells; the estimated number of RGCs in 
the macula corresponds to approximately 50% of 
the estimated total number of RGCs. These figures 
underscore the great importance of the central visual 
field for the overall evaluation of a perimetric find-
ing. In addition, the central 10 degrees occupy at least 
50–60%, and the central 30 degrees of the visual field 
occupy 83% of the visual cortex [22].

POAG and central visual field defects
Typically, visual field defects in glaucoma are 

primarily assumed to be peripheral visual field de-
fects as the first signs of damage in the visual field, as 
it is generally accepted that increased IOP first me-
chanically impairs the peripheral nerve fibers in the 
optic nerve head. Compression at the Elschnig ring 
causes disturbances in the axoplasmic flow of these 
nerve fibers [23], which ultimately leads to the onset 
of peripheral visual field defects. This view, which 
focuses on damage caused by intraocular pressure, 
has meant that the central visual field is still not rou-
tinely assessed in POAG patients. In addition, the 
standard perimetric examination for glaucoma using 
the 24-2 or 30-2 visual field with the Humphrey Field 
Analyzer (Zeiss Meditec AG, Jena) does not take suf-
ficient account of the central area, as there are only 
12 test points in the 10° range with the 6° grid in the 
24-2/30-2 program. In comparison, the G-1 program 
in the Octopus (Haag-Streit AG, Koeniz, Switzer-
land) covers the central visual field better with 17 test 
points in the 10° range and is considered a good com-
promise to the special macula program [24].
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In addition, in achromatic perimetry, the first sco-
tomas only appear when there is a loss of approxi-
mately 30% of retinal ganglion cells [25]. As a result, 
early visual changes are not detected in time. Motion 
perimetry methods such as frequency doubling pe-
rimetry (Matrix, Zeiss Meditec) or flicker perimetry 
(Pulsar, Haag-Streit) have proven to be good com-
plementary perimetric methods that can detect visual 
changes earlier [26,27].

In general, a distinction can be made between 
POAG-independent and POAG-associated central vi-
sual field defects. The first group includes additional 
pathologies of the macula that are not directly related 
to POAG, such as age-related macular degeneration, 
macular epiretinal gliosis, or myopic maculopathy.

On the other hand, POAG itself causes a signif-
icant decrease in RGCs, including in the macula. 
While the average estimated number of RGCs in the 
macula in healthy eyes was 520,678 ± 106,843 cells, 
it was already lower in eyes with suspected glaucoma 
at 410,003 ± 83,887 cells, but in patients with glauco-
ma it was significantly reduced to 306,010 ± 109,447 
cells. Thus, compared to the estimated number of 
RGCs in the macula, eyes with glaucoma had an av-
erage of 41% fewer RGCs in the macula of healthy 
eyes [21].

These figures clearly demonstrate the signifi-
cant impact of glaucomatous neurodegeneration on 
the macular region, which is not solely affected by 
individually elevated intraocular pressure. This is 
because the oxidative stress triggered by primary 
mitochondrialopathy [28,29], which has been sig-
nificantly detected in both aqueous humor and serum 
[30], causes retinal and systemic neuroinflammation 
[31]. This also leads to oxidative stress and neuroin-
flammation in the optic nerve and lamina cribrosa 
with activation of microglia, astrocytes, and connec-
tive tissue lamina cribrosa cells [12]. In addition to 
these direct impairments of the RGC and their corre-
sponding nerve fibers, the inflammatory changes in 
the cellular environment lead to disturbances in the 
metabolic autoregulation of papillary perfusion and, 
due to extensive disruption of the central nervous 
system in POAG [32], to a negative influence on the 
peripheral autonomic nervous system [33], so that 
the pressure-dependent autoregulation of papillary 
perfusion is also disturbed in POAG [34]. In addi-
tion, mitochondrial dysfunction itself causes vascular 
endothelial dysfunction [35], which can further wors-
en papillary perfusion. In this respect, the degener-
ation of RGCs and their nerve fibers is a complex 
process involving mechanical, vascular, and, above 
all, inflammatory processes [36] that have a direct in-

fluence on the development of perimetric disturbanc-
es [37,38].

Since 75% of POAG patients have arterial hy-
pertension, 50% have dyslipidemia, and 30% have 
diabetes mellitus [39], all three of which trigger sec-
ondary mitochondriopathy [40,41,42], this leads to a 
further increase in oxidative stress, neuroinflamma-
tion, and small vessel disease. Clinically, these con-
siderations are confirmed by the fact that central vi-
sual field defects in POAG occur more frequently in 
the presence of arterial hypertension or diabetes mel-
litus [43]. In normal-tension glaucoma, a connection 
between central visual field defects and migraine, 
Raynaud’s disease, sleep disorders, low blood pres-
sure [44], and nocturnal blood pressure drops 45] has 
been demonstrated. In advanced glaucoma, the use 
of antihypertensive therapy is an additional risk fac-
tor for central visual field defects [46], which under-
scores the importance of arterial hypertension. Other 
risk factors for central visual field defects include 
optic disc hemorrhages [47,48], reduced choroidal 
vascular density in the parapapillary β-atrophy zone 
[49], nasalization of the central retinal vessel trunk 
[50,51], and reduced vascular density in the foveal 
avascular zone as well as its enlargement [52]. In the 
context of biomechanical instability of the lamina 
cribrosa in POAG [53], a connection with reduced 
corneal hysteresis and central visual field defects has 
also been demonstrated [54].

Usually, the nasal step is the earliest visual field 
defect in POAG patients, followed by paracentral 
and arcuate-like scotomas, respectively, and the su-
perior hemifield is more often affected than the in-
ferior hemifield [55]. However, central visual field 
defects occur even in the early stages of glaucoma 
and are about as common as peripheral visual field 
defects [56,57,58]. It has also been shown that optic 
discs with localized notches, known as the focal isch-
emic type, are significantly more likely to have cen-
tral visual field defects than optic discs of the senile 
sclerotic type [59]. Since central visual field defects 
can progress more rapidly than peripheral scotomas 
[60], their detection is of great importance, as central 
visual functions are directly threatened. Temporal 
papillomacular bundle visual subfield defects were 
significantly associated with future deterioration in 
visual acuity in advanced glaucoma [61].

Conclusion

Central visual field defects in glaucoma are given 
far too little attention in everyday life, even though 
approximately 50% of retinal ganglion cells are re-
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sponsible for the central 16° of the visual field alone, 
and 40% of these cells are affected in glaucoma. The 
early clinical effects of these central RGC losses are 
color vision disorders, contrast sensitivity disorders, 
crowding (difficulty recognizing objects when they 
are close together), and reading difficulties [62,63], 
which, like color perception disorders [64], can be 
detected before the onset of scotomas in achromatic 
threshold perimetry

However, early perimetric changes in the central 
visual field can be detected with special glaucoma 
programs, such as the G-1 program, or with macu-
la programs before structural changes are visible in 
OCT [65], which is also to be expected from the bi-

ological sequence of neurodegenerative events [66]. 
It is clinically important to consider accompanying 
vascular system diseases in POAG, which have a 
significant influence on the development of central 
visual field defects in glaucoma. It is therefore es-
sential to evaluate patients with POAG with a blood 
count (LDL cholesterol, HbA1c) and a 24-hour blood 
pressure profile and to adjust their treatment accord-
ingly [67]in order to keep central visual field defects 
to a minimum. This is because the primary goal of 
glaucoma therapy is not purely to reduce intraocular 
pressure numerically, but to preserve visual function 
[68], which requires a holistic therapeutic approach 
combining local and systemic therapy.
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ASSOCIATION OF ADVANCING MATERNAL AGE  
WITH INCREASED SEVERITY  

OF GESTATIONAL DIABETES MELLITUS (GDM) 

Introduction: Advanced maternal age parallels the rising prevalence of Gestational Diabetes Mellitus 
(GDM). Advanced maternal age (AMA ≥35 years) is a known risk factor for GDM, but its specific associa-
tion with the severity of the condition at diagnosis warrants further investigation.
Objective: This study aimed to investigate the association between advancing maternal age and the sever-
ity of GDM at the time of diagnosis.
Methods: Our study was a hospital-based, retrospective observational study conducted at the Endocrine 
Clinic of Government Medical College, Baramulla. A total of 85 pregnant women diagnosed with GDM 
were included and divided into three age groups: <30 years (n=16), 30-34 years (n=44), and ≥35 years 
(n=25). Data on sociodemographics, obstetric history, gestational age at diagnosis.
Results: In our study, mothers ≥35 years were diagnosed with GDM significantly earlier (mean gestational 
age: 25.8 weeks) compared to the youngest group (30.6 weeks). They also exhibited significantly higher 
1-hour OGTT values (201.7 mg/dL vs. 187.6 mg/dL, p=0.007) and a trend towards higher HbA1c. The 
ratio of women with abnormal glycemic values across parameters (fasting, 1-hour, 2-hour OGTT, HbA1c) 
increased with maternal age. Multivariate analysis confirmed that each one-year increase in maternal age 
was an independent predictor of an earlier diagnosis and a higher 1-hour OGTT.
Conclusion:  Increased maternal age is significantly associated with increased severity of GDM at diag-
nosis, manifesting as an earlier gestational age at detection and more pronounced post-challenge hyper-
glycemia. These findings highlight the need for vigilant screening and prompt management strategies for 
pregnant women with advanced age.
Keywords: GDM, AMA, OGTT, Multivariate analysis, Early Diagnosis.

Introduction

Advanced maternal age is characterised by anage 
ofa female aged 35 years or more at the time of a full-
term birth [1]. Gestational diabetes is glucose intol-
erance resulting in a hyperglycemic state of variable 
severity with onset during pregnancy.Gestational di-
abetes mellitus (GDM) poses a significant challenge 
to public health, with its increasing prevalence in 
parallelwiththe trend of increasing maternal age [2]. 
A hyperglycemic condition first recognized during 
pregnancy is associated with a myriad of short- and 
long-term consequences for both the mother and ne-
onate [3]. Subsequently, the proportion of pregnant 
women with advanced maternal age (AMA) (≥35 
years) has been growing around the globe, and a de-
mographic shift is being observed in both developed 
countries and developing countries [4]. GDM preg-

nancy outcomes may vary by maternal age. One of 
the studies of 8844 singleton pregnancies highlighted 
that GDM increased the risk of preterm births and 
macrosomia among women aged < 35 years [5]. Lack 
of international consensus at present for the diagno-
sis of GDM highlights its complex historical birth; 
higher maternal age is an independent risk factor for 
GDM [6]. It has been seen that early onset of early 
onset of preclampsia and the risk of placenta praevia 
were higher in women aged 40-44 years [7]. Women 
of advanced maternal age have a higher incidence of 
medical comorbidities compared to women of < 30 
years [8]. The mechanism of the association between 
maternal age and GDM has not been fully elucidated 
or understood to date. Insulin resistance, intense lev-
els of circulating adipokines and inflammatory me-
diators,as well as oxidative impact, may explain this 
phenomenon [9]
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Aim of the study:
The aim of our study was to investigate the as-

sociation between advancing maternal age and the 
severity of Gestational Diabetes Mellitus (GDM) at 
the time of diagnosis.

Objectives of the study:
Our study will be guided by under objectives:
Compare markers of GDM severity like gesta-

tional age at diagnosis, Oral Glucose Fasting 1-hour, 
2-hour, and initial HbA1c levels among different ma-
ternal age groups.

Determine was maternal age an independent pre-
dictor of requiring pharmacological therapyfor GDM 
management.

Methodology

1. Study Design
Our study was a hospital-based, retrospective 

observational study, conducted to investigate the as-
sociation between advancing maternal age and the 
severity of Gestational Diabetes Mellitus (GDM) at 
diagnosis.The study population consisted of all preg-
nant women diagnosed with GDM who attended the 
endocrine clinic at GMC Baramulla during the speci-
fied study period.The consecutive convenience-based 
sampling method was used for the study.The study 
was conducted in the  Endocrine Clinic of the De-
partment of General Medicine, Government Medi-
cal College (GMC), Baramulla. Data was collected 
from patients who attended the specialized endocrine 
clinic, which operates every  Wednesday. Thestudy 
was conducted from  Insert Start Date1st January 
2025 to 10thJuly 2025.Ethical approval was obtained 
from the Institutional Ethics Committee (IEC) of the 
Government Medical College. Being a retrospec-
tive study that involved the analysis of existing ano-
nymized patient data, the requirement for individual 
informed consent was waived by the ethics commit-
tee. All data was handled with strict confidentiality, 
and patient identifiers were coded prior to analysis to 
ensure privacy.The collected data, entered into a Mi-
crosoft Excel spreadsheet,was analyzed using statis-
tical software IBPM SPSS version 24.0.Mean, stan-
dard deviation, frequency, percentage) were used to 
summarize the data. The groups were stratified into 
maternal age groups.A p-value of < 0.05 was consid-
ered statistically significant for all tests.Comparison 
of continuous variables across age groups was done 
using  Analysis of Variance (ANOVA), and Multi-
variable logistic regression was used to determineif 
maternal age was an independent predictor for insu-
lin therapy.

Data Collection

A structured Excel sheet form wasused to collect 
information from the patient data stored in the de-
partment in the form of electronic and physical med-
ical records.Under data points were systematically 
extracted:

Sociodemographic and Obstetric Profile:  Ma-
ternal age, residential address, occupation, gravida, 
parity.

GDM Diagnosis Details: Gestational Age (GA) 
at diagnosis, OGTT values (Fasting, 1-hour, 2-hour), 
and initial HbA1c level.

Treatment Modality:  The initial treatment plan 
was recorded and categorized as  ‘Diet & Lifestyle 
Modification’  or  ‘Pharmacological Therapy (Insu-
lin)’.

Inclusion Criteria:
All Pregnant women diagnosed with Gestational 

Diabetes Mellitus (GDM) who are already on fol-
low-up of the endocrine clinic.

All pregnant women who attended their first an-
tenatal care visit and were diagnosed with GDM at 
the study facility.

Patients having a singleton pregnancy.
Patients having complete clinical records con-

taining data on age, OGTT values, HbA1c at diagno-
sis, and subsequent GDM management.

Exclusion Criteria:
Patients with a pre-existing diagnosis of diabetes 

mellitus (Type 1 or Type 2) diagnosed prior to the 
index pregnancy.

Patients with multiple gestations.
Patients with major fetal congenital anomalies.
Patients having incomplete medical records re-

garding the key study variable.

Results

Table 1 indicates of 32.1 years and was cate-
gorized into three groups: under 30 years (n=16, 
18.8%), 30-34 years (n=44, 51.8%), and 35 years 
or older (n=25, 29.4%). Women in the oldest group 
(≥35 years) have a higher number of pregnancies, 
with  60.0% (n=15)  having been pregnant three or 
more times. In contrast, there were 45.4% (n=20) in 
the 30-34 year group and  43.7% (n=7)  in the un-
der-30 group. The proportion of multiparous women 
was consistently high and remarkably similar across 
all age groups. It ranged from 77.3% (n=34)  in the 
30-34 year group to  80.0% (n=20)  in the ≥35 year 
group. The majority of participants across all age 
groups were unemployed, predominantly listed 
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as “Housewives.” The proportion of unemployed 
women was 81.3% (n=13) in the <30 group, 74.0% 
(n=33) in the 30-34 group, and 72.0% (n=18) in the 
≥35 group. The study population was predominantly 

from rural areas, which was consistent across all stra-
ta, with the proportion of rural residents being 81.3% 
(n=13), 79.5% (n=35), and 76.0% (n=19) for the <30, 
30-34, and ≥35 age groups

Table 1
Baseline Characteristics of the Study Population Stratified by Maternal Age

Maternal age in years Total no. Maternal age<30 years
(N=16)

Maternal age 30-34 years
(N=44)

Maternal age ≥35 years
(N=25)

Mean±S.D 32.1±3.7 27.1±1.8 32.0±1.4 36.6±1.9
Range 20-42 20-29 30-34 35-42

Gravida
1
2

≥3

17(20.0%)
26(30.6%)
42(49.4%)

4(25.0%)
5(31.5%)
7(43.7%)

9(20.5%)
15(34.1%)
20(45.4%)

4(16.0%)
6(24.0%)
15(60.0%)

Parity
Nulliparous
Multipara

19(22.4%)
66(77.6%)

4(25.0%)
12(75.05%)

10(22.7%)
34(77.3%)

5(20%)
20(80%)

Occupation
Unemployed

Employed
64(75.3%)
21(24.7%)

13(81.3%)
3(18.7%)

33(74.0%)
11(25.0%)

18 (72.0%)
7(28.05%)

Residence
Rural
Urban

67(78.8%)
18(21.2%)

13(81.3%)
8(18.7%0

35(79.5%)
9(20.5%)

19(76.0%)
6(24.0%)

Table 2
GDM Severity at Diagnosis Across Maternal Age Groups

Severity marker Total Number 
(n=85)

Maternal age <30 years 
(N=16)

Maternal age 30-34 years 
(N=44)

Maternal age ≥35 years
(N=25)

Gestational age at diagnosis 
in weeks

Mean ±S.D
Median

27.5 ± 7.4
28

30.6 ± 8.5
29

27.6±7.1
28

25.8 ± 6.8
27

OGTT after 1 Hour in Mg/dl
Mean ± SD

Median
194.5 ± 33.4

190.0
187.6 ± 37.9

189.5
192.3 ± 31.5

187.5
201.7 ± 33.7

199.0
OGTT After 2 hours 

in Mg/dL
Mean ± SD

Median
158.0 ± 33.8

154.0
155.6 ± 33.8

150.5
156.6 ± 34.0

151.5
161.2 ± 34.8

159.0
HbA1c on detection

Mean
Median

5.51 ± 0.51
5.60

5.41 ± 0.49
5.45

5.54 ± 0.53
5.60

5.58 ± 0.47
5.60

Table 2 indicates that GDM was diagnosed ear-
liest in the oldest mothers (≥35 years), at a mean of 
25.8 weeks, pointing to an earlier onset or detec-
tion with advanced age,youngest group (<30 years) 

was diagnosed latest, at 30.6 weeks, indicating a 
potentially later presentation of the condition, fast-
ing blood glucose levels at diagnosis were similar 
across all age groups, showing no strong correlation 
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with maternal age,1-hour post-glucose challenge 
values were highest in the ≥35 years group (201.7 
mg/dL), indicating poorer initial glycemic con-
trol,2-hour post-glucose levels also followed this 
trend, being highest in the oldest age group (161.2 
mg/dL), highest median values for both 1-hour 

(199.0 mg/dL) and 2-hour (159.0 mg/dL) OGTT 
were in the ≥35 years of age group, initial HbA1c 
levels were also highest in the oldest group (mean 
5.58%), differences were clinically modest,mothers 
aged 35 and above consistently presented with more 
severe glycemic disturbances.

Table 3
Abnormal GlycemicPattern amongMaternal Age Groups

Glycemic parameter Limit for 
abnormality Total no. Maternal age <years

(n=16)
Maternal Age(30-34 

years)n=44
Maternal Age >35 

years(n=25)
BGF >95mg/dl 52(61.2%) 9 (56.3%) 27(61.4%) 16(64%)

BG after I Hour >180mg/dl 65(76.5%) 10 (62.5%) 34(77.3%) 21( 84%)
BG after 2 hours. >153mg/dl 52(61.2%) 8 (50%) 27(61.4%) 17(68%)

Raised Hba1c ≥5.7mg/dl 32(37.6% 32 (37.6%) 17(38.65) 11(44%)

Table 3 indicates that Abnormality (>95 mg/
dl) in fasting blood glucose was common overall 
(61.2%) and showed a slight increase with age, be-
ing highest in the ≥35 years group (64%). Frequent-
ly, abnormal parameters after 1 hour overall were in 
(76.5%), and (≥35 years) had the highest proportion 
(84%) of women with an abnormal 1-hour value. 
In the 2-Hour Post-Glucose, 1.2% of women had 

abnormal values (>153 mg/dl), with the rate ris-
ing from 50% in the youngest to 68% in the oldest 
group. Raised HbA1c was the least common ab-
normality (37.6%), prevalence of which increased 
with maternal age, peaking at 44% in the ≥35 years 
group.The youngest group (<30 years) generally 
had the lowest rates of abnormality  across all pa-
rameters.

Table 4
 Univariate and multivariable linear regression analysis of factors linked to GDM severity

Predicting Variable
P -value

Gestational Age in (weeks) at 
time of diagnosis 

p-value 
OGTTafter 1-Hour Value in 

mg/dl

p-value
Initial HbA1c (%)

Univariate analysis 
Maternal Age (per 1-year )

Gravida (per 1 pregnancy )

Parity (Multiparous vs. Nulliparous)

Occupation (Employed vs. unemployed )

Address (Urban vs. Rural)

p=0.002

p=0.516

p=0.512

p=0.439

p=0.512

 
p=0.006

p=0.512

p=0.610

p=0.357

p=0.512

p=0.051

p=0.482

p=0.505

p=0.612

p=0.806
Multivariable Analysis

Maternal Age per 1-year

Gravida per 1 pregnancy

Parity (Multiparous vs. Nulliparous)

 p=0.004

p=0.587

p=0.512

p=0.007

p=0.411

p=0.610

p=0.067

p=0.551

p=0.505
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Table 4 indicates that advancing maternal age had 
a statistically significant association with all three 
markers of GDM severity. Each one-year increase in 
maternal age was associated with a significantly earli-
er gestational age at diagnosis (p=0.002) and a higher 
1-hour OGTT value (p=0.006). A trend was seen for 
initial HbA1c, marginally non-significant (p=0.051). 
Gravida, parity, occupation, and addressshowed no 
significant association with GDM severity markers 
in the univariate analysis (all p-values > 0.05). Mul-
tivariable analysis, which adjusted for the effects of 
gravida and parity, confirmed that maternal age re-
mained an independent and significant predictor for 
two key severity markers. Each one-year increase in 
age was independently associated with significantly 
earlier gestational age at diagnosis  (p=0.004), sig-
nificantly higher 1-hour OGTT value (p=0.007). As-
sociation between maternal age and initial HbA1c 
was attenuated in the multivariable model and was 
no longer statistically significant (p=0.067). Gravida 
and parity continued to show no significant associa-
tion with any of the severity markers in the adjusted 
model.

Review

Our study focused on the determinants of the ru-
ral population. The mean age of participants in our 
study was 32.1±3.7, which was inline with the study 
[10]. The obstetric history of our participants is no-
table for a high rate of multiparity, with 77.6% of 
women being multiparous and 49.4% having a gra-
vidity of three or more. This trend was particularly 
pronounced in the advanced maternal age group (≥35 
years), where 60% had a gravidity of ≥3. Such find-
ings correspond to the concept of “metabolic memo-
ry,” repeated pregnancies stress B-cells, and may pre-
dispose women to glucose intolerance in subsequent 
gestations [11]. The Majority of women in our study 
were unemployed (predominantly housewives) and 
resided in rural areas (78.8%), and appeared in con-
trast to the study by Corsi et al [12], this discrepancy 
can be due to effective and successful implementa-
tion of antenatal screening programs by national rural 
health mission in rural healthcare settings, effectively 
finding cases that might otherwise go undiagnosed. 
In India’s rural areas, which are undergoing rapid 
economic and nutritional transitions, the burden of 
non-communicable diseases like diabetes is expect-
ed to affect lower socioeconomic groups increasing-
ly. Our study had multiparity across all age groups, 
which was in contrast to a study by Dia et al [13] 
that stated that multiparity wasa protective factor; 

likely reasons could be a smaller sample size, sin-
gle-centre study,maternal age, pre-pregnancy BMI, 
and ethnicity.The high proportion of unemployed 
women as ‘Housewives’ in our Gestational Diabetes 
Mellitus (GDM) cohort is consistent with the demo-
graphic profile of the study [14]. The majority of the 
sample population resided in rural areas,because the 
study was conducted in the rural tertiary care setting 
[15]. The mean age in our study participants at the 
time of diagnosis of GDM was 27.5 years, which 
corresponded to a study by [16]. Our study noted a 
progressive increase in mean 1-hour OGTT glucose 
values with increasing maternal age and the highest 
values are in women with advanced age, indicat-
ing greater post-prandial glucose intolerance and is 
consistent with the physiological decrease in insulin 
sensitivity with age corresponding to a literature by 
Hubert et al [17]. Our study observed 2-hour OGTT 
glucose showed mild upward trend among women 
aged ≥35 years, pointing to slightly higher degree of 
post-load glucose intolerance, aligning with existing 
evidence [18]. in which Xiang et al. documented that 
high gravidas exhibit significantly higher 1-hour and 
2-hour glucose pointing towards the fact that dimin-
ished β-cell compensatory mechanism with advanc-
ing age.Our study had a modest increase in HbA1c 
level with increased maternal age, measurements of 
which remained within the non-diabetic range. Such 
a subtle rise is consistent with the range of mild dys-
glycemiaobserved at the time of GDM diagnosis, 
causing metabolic disturbance rather than apparent 
chronic hyperglycemia. Slightly higher HbA1c lev-
els seen among women in advanced age may indicate 
a longer duration of subclinical insulin resistance 
prior to diagnosis, consistent with the literature [19]. 
This study showed that abnormal fasting glucose 
(BGF >95 mg/dL) was observed in 61.2% of study 
participants, with increase across age groups, rising 
from 56.3% in women <30 years to 64% in those 
≥35 years, reflects the well-established association 
between advancing maternal age and impaired fast-
ing glucose levels during pregnancy [20]. Majority of 
participants had abnormal 1-hour post-challenge glu-
cose (>180 mg/dL), with the highest percentage oc-
curring in the ≥35-year groupsupporting the fact that 
postprandial glucose dysregulation enhances with 
age due to declining β-cell reserve[21]. Our study 
had elevated HbA1c (≥5.7%) in 37.6% of partici-
pants overall, with the majority among mothers ≥35 
years was in line with the study [22]. where eleva-
tions in HbA1c in early pregnancy have been linked 
with higher risk for GDM and adverse outcomes of 
pregnancy , especially in older mothers who may en-
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ter pregnancy with pre-existing metabolic risks.The 
progressive rise of abnormal HbA1c level across 
age categories in our study is therefore consistent 
with the natural trajectory of age-related blood sug-
ar dysregulation. In our study, maternal age was 
found to be a significant independent predictor of 
multiple glycemic parameters in both univariate 
and multivariable analyses. Higher maternal age 
was significantly associated with earlier gestational 
age at diagnosis (p = 0.002 univariate; p = 0.004 
multivariable), higher 1-hour OGTT glucose values 
(p = 0.006 univariate; p = 0.007 multivariable), and 
showed a borderline association with higher HbA1c 
values (p = 0.051 univariate; p = 0.067 multivari-
able) These results were in line with systematic re-
view and meta analysis by yueyi et al[23].

Conclusion

Our study provides strong evidence that advanc-
ing maternal age is significantly associated with 
increased severity of Gestational Diabetes Melli-
tus (GDM) at the time of diagnosis. Findingsof our 

study observed that older mothers (≥35 years) were 
diagnosed with GDM at an earlier gestational age 
and showed significantly higher 1-hour post-glu-
cose challenge levels compared to their younger 
opponents. Continuing trend of increasing abnor-
mality across different glycemicparameters like fast-
ing glucose, 1-hour and 2-hour OGTT values, and 
HbA1cwas observed with advancing maternal age. 
Multivariable analysis pointed out that maternal age 
is an independent predictor for an earlier diagnosis 
and higher 1-hour OGTT values. This underscores 
the role of advancing age as a criticalrisk factor for 
more severe glycemic disturbances in GDM, reflect-
ing the combined impact of age-related declines in 
β-cell function and insulin sensitivity.
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PREVALENCE OF METABOLIC DYSFUNCTION–ASSOCIATED STEATOTIC 
 LIVER DISEASE IN PATIENTS WITH TYPE 2 DIABETES MELLITUS  

AT A TERTIARY CARE HOSPITAL IN ISLAMABAD, PAKISTAN 

Introduction: Metabolic dysfunction–associated steatotic liver disease (MASLD) is the most common 
chronic liver disease worldwide and is highly prevalent among individuals with type 2 diabetes mellitus 
(T2DM). The presence of MASLD in patients with T2DM substantially increases the risk of advanced liver 
fibrosis, cirrhosis, hepatocellular carcinoma, cardiovascular disease, chronic kidney disease, and all-cause 
mortality. Despite the growing burden of MASLD in South Asia, local epidemiological data remain limited. 
This study aimed to determine the prevalence of MASLD and identify its associated cardiometabolic risk 
factors among patients with T2DM attending a tertiary care hospital in Islamabad, Pakistan.
Methods: A hospital-based cross-sectional study was conducted between January and December 2024 
involving 450 adult patients with established T2DM. Hepatic steatosis was diagnosed using abdominal ul-
trasonography. MASLD was defined according to the 2023 international consensus criteria as the presence 
of hepatic steatosis in individuals with at least one cardiometabolic risk factor. Since all participants had 
T2DM, they fulfilled the metabolic risk criterion. Demographic, anthropometric, clinical, and biochemi-
cal data were collected. Logistic regression analysis was performed to identify independent predictors of 
MASLD.
Results: Among the 450 enrolled patients, 281 were diagnosed with MASLD, yielding a prevalence of 
62.4%. Patients with MASLD had significantly higher body mass index, waist circumference, serum tri-
glyceride levels, alanine aminotransferase levels, insulin resistance, and prevalence of hypertension com-
pared with those without MASLD (all p <0.001). Independent predictors of MASLD included body mass 
index ≥27 kg/m² (OR 2.9; 95% CI 1.9–4.4), triglyceride levels ≥150 mg/dL (OR 1.8; 95% CI 1.2–2.7), and 
poor glycaemic control (HbA1c ≥7.5%; OR 1.6; 95% CI 1.1–2.4).
Conclusion: MASLD is highly prevalent among Pakistani adults with T2DM and is strongly associated with 
obesity, dyslipidaemia, insulin resistance, and poor glycaemic control. Routine screening for hepatic ste-
atosis and risk stratification for advanced fibrosis should be integrated into diabetes care to facilitate early 
diagnosis and timely intervention.
Keywords: MASLD, Type 2 diabetes mellitus, Hepatic steatosis, Diabetes, Prevalence, Metabolic dysfunc-
tion.

Introduction

Metabolic dysfunction–associated steatotic liv-
er disease (MASLD) has become the most common 
chronic liver disease globally, affecting approximate-
ly 30% of the adult population, with substantially 
higher prevalence among individuals with obesity 
and type 2 diabetes mellitus (T2DM). In 2023, an 
international multi-society Delphi consensus intro-
duced the term MASLD to replace non-alcoholic fat-
ty liver disease (NAFLD), reflecting the central role 
of metabolic dysfunction in disease pathogenesis and 
moving away from terminology based primarily on 
alcohol exclusion. MASLD belongs to the broad-
er spectrum of steatotic liver disease (SLD), while 
metabolic dysfunction-associated steatohepatitis 

(MASH) replaces the previous term non-alcoholic 
steatohepatitis (NASH).

Type 2 diabetes mellitus is one of the strongest 
risk factors for MASLD. Current evidence indicates 
that nearly two-thirds of individuals with T2DM 
have hepatic steatosis, and many are at increased risk 
of developing advanced fibrosis, cirrhosis, hepato-
cellular carcinoma, and liver-related mortality. Fur-
thermore, patients with both T2DM and MASLD ex-
perience significantly higher rates of cardiovascular 
disease and chronic kidney disease than individuals 
with either condition alone. Consequently, major in-
ternational societies now recommend routine assess-
ment of liver disease risk in patients with T2DM.

The pathogenesis of MASLD is multifactorial 
and involves insulin resistance, adipose tissue dys-
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function, chronic low-grade inflammation, oxidative 
stress, mitochondrial dysfunction, and genetic sus-
ceptibility. Insulin resistance promotes increased he-
patic free fatty acid influx and de novo lipogenesis, 
leading to excessive triglyceride accumulation with-
in hepatocytes. Progressive inflammation and hepa-
tocellular injury may subsequently result in fibrosis, 
cirrhosis, and hepatocellular carcinoma.

Pakistan is experiencing a rapid increase in the 
prevalence of T2DM because of urbanization, sed-
entary lifestyles, dietary changes, and increasing 
obesity. Although diabetes is highly prevalent, data 
regarding MASLD among Pakistani patients remain 
limited, particularly using the updated international 
nomenclature and diagnostic criteria. Most previous 
local studies evaluated NAFLD using older defini-
tions, making comparison with contemporary inter-
national literature difficult.

Determining the burden of MASLD in Pakistani 
patients with T2DM is essential for developing ap-
propriate screening strategies and preventive inter-
ventions. Early identification of individuals at high 
risk may facilitate timely lifestyle modification, op-
timization of metabolic risk factors, and referral for 
fibrosis assessment before the development of irre-
versible liver disease.

Therefore, this study aimed to determine the 
prevalence of MASLD among adults with T2DM at-
tending a tertiary care hospital in Islamabad and to 
identify the demographic, anthropometric, and meta-
bolic factors independently associated with the pres-
ence of MASLD.

Materials and Methods

Study Design and Setting
This hospital-based cross-sectional study was 

conducted at the Departments of Endocrinology and 
Hepatology of a tertiary care teaching hospital in Is-
lamabad, Pakistan, from January 2024 to December 
2024. The study was designed to determine the prev-
alence of metabolic dysfunction–associated steatotic 
liver disease (MASLD) among adults with type 2 di-
abetes mellitus (T2DM) and to identify factors asso-
ciated with its presence.

Study Population
A total of 450 consecutive adult patients with 

established T2DM attending the outpatient endocri-
nology clinic during the study period were enrolled 
using consecutive non-probability sampling.

Inclusion Criteria
Patients fulfilling all of the following criteria 

were included:

•	 Age ≥18 years.
•	 Established diagnosis of T2DM according to 

the American Diabetes Association (ADA) diagnos-
tic criteria.

•	 Willingness to participate in the study and pro-
vide informed written consent.

Exclusion Criteria
Patients were excluded if they had:
•	 Significant alcohol consumption (>140 g/week 

for women or >210 g/week for men).
•	 Positive hepatitis B surface antigen or hepatitis 

C virus antibodies.
•	 Autoimmune liver disease.
•	 Wilson disease.
•	 Hemochromatosis.
•	 Drug-induced liver disease or current use of 

known steatogenic or hepatotoxic medications.
•	 Pregnancy.
•	 Previously diagnosed cirrhosis or hepatocellu-

lar carcinoma.
•	 Any other chronic liver disease that could in-

dependently explain hepatic steatosis
Data Collection
After obtaining informed consent, demographic 

and clinical information was collected using a struc-
tured data collection form.

The following variables were recorded:
•	 Age
•	 Sex
•	 Duration of T2DM
•	 Smoking status
•	 History of hypertension
•	 History of dyslipidaemia
•	 Current antidiabetic medications
•	 Family history of diabetes
•	 Presence of cardiovascular disease
Anthropometric Measurements
Anthropometric assessment included:
•	 Height (cm)
•	 Weight (kg)
•	 Body mass index (BMI; kg/m²)
•	 Waist circumference (cm)
Blood pressure was measured after at least five 

minutes of rest using a calibrated sphygmomanom-
eter. Two readings were obtained, and the average 
value was recorded.

Laboratory Investigations
After an overnight fast of at least eight hours, ve-

nous blood samples were collected for biochemical 
analysis.

The following investigations were performed:
•	 Fasting plasma glucose
•	 Glycated haemoglobin (HbA1c)
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•	 Serum insulin (where available)
•	 Alanine aminotransferase (ALT)
•	 Aspartate aminotransferase (AST)
•	 Total cholesterol
•	 Triglycerides
•	 High-density lipoprotein cholesterol (HDL-C)
•	 Low-density lipoprotein cholesterol (LDL-C)
•	 Platelet count
Insulin resistance was estimated using the Ho-

meostatic Model Assessment for Insulin Resistance 
(HOMA-IR):

HOMA-IR = [Fasting insulin (µU/mL) × Fasting 
glucose (mmol/L)] ÷ 22.5

Diagnosis of MASLD
Hepatic steatosis was assessed using abdominal 

ultrasonography performed by experienced consul-
tant radiologists who were blinded to the patients’ 
clinical and laboratory information.

Steatosis was graded as:
•	 Mild
•	 Moderate
•	 Severe
according to standard ultrasonographic criteria 

based on hepatic echogenicity, visualization of intra-
hepatic vessels, and posterior beam attenuation.

MASLD was diagnosed according to the 2023 in-
ternational multi-society consensus definition, which 
requires:

•	 Evidence of hepatic steatosis on imaging, and
•	 At least one cardiometabolic risk factor.
As all enrolled participants had established 

T2DM, every participant fulfilled the required car-
diometabolic criterion. Therefore, patients demon-
strating hepatic steatosis on ultrasonography were 
classified as having MASLD after exclusion of alter-
native causes of steatotic liver disease.

Assessment of Liver Fibrosis
Where complete laboratory data were available, 

the Fibrosis-4 (FIB-4) index was calculated using 
age, AST, ALT, and platelet count to estimate the 
risk of advanced liver fibrosis.

Patients were categorized into low-, interme-
diate-, or high-risk groups according to currently 
recommended FIB-4 cut-off values. Patients with 
intermediate or high FIB-4 scores were considered 
candidates for further evaluation using transient elas-
tography where clinically indicated.

Outcome Measures
The primary outcome was the prevalence of 

MASLD among patients with T2DM.
Secondary outcomes included identification of 

demographic, anthropometric, clinical, and biochem-
ical factors independently associated with MASLD.

Statistical Analysis
Data were entered and analysed using IBM SPSS 

Statistics version 26.0.
Continuous variables were expressed as mean 

± standard deviation (SD) or median (interquartile 
range), depending on data distribution. Categorical 
variables were expressed as frequencies and percent-
ages.

Comparisons between patients with and without 
MASLD were performed using:

•	 Independent Student’s t-test or Mann–Whit-
ney U test for continuous variables.

•	 Chi-square test or Fisher’s exact test for cate-
gorical variables.

Variables with a p-value <0.10 on univariate 
analysis, together with clinically relevant covariates, 
were entered into a multivariable logistic regression 
model to identify independent predictors of MASLD.

Adjusted odds ratios (ORs) with 95% confidence 
intervals (CIs) were calculated. A two-sided p-value 
<0.05 was considered statistically significant.

Ethical Considerations
The study protocol was reviewed and approved 

by the Institutional Review Board/Ethics Committee 
of the participating hospital before commencement 
of the study. Written informed consent was obtained 
from all participants prior to enrolment. All proce-
dures were conducted in accordance with the ethical 
principles of the Declaration of Helsinki and appli-
cable institutional guidelines. Participant confiden-
tiality was maintained throughout the study by ano-
nymizing all collected data and restricting access to 
study records.

Results

Study Population
A total of 450 adult patients with established type 

2 diabetes mellitus (T2DM) were enrolled during the 
study period. The mean age of the study population 
was 54.2 ± 10.7 years, and 234 (52.0%) participants 
were male. The overall mean body mass index (BMI) 
was 28.1 ± 4.6 kg/m², while the mean duration of di-
abetes was 8.3 ± 5.1 years.

Ultrasonographic evidence of hepatic steatosis 
fulfilling the diagnostic criteria for metabolic dys-
function–associated steatotic liver disease (MASLD) 
was identified in 281 patients, corresponding to an 
overall prevalence of 62.4%.
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Figure 1
Flow diagram of patient recruitment and 
diagnosis of MASLD among study participants.

Baseline Characteristics
Patients with MASLD had significantly greater 

adiposity and a more adverse metabolic profile com-
pared with patients without MASLD. Individuals with 
MASLD demonstrated significantly higher BMI, waist 
circumference, serum triglyceride concentrations, ala-

nine aminotransferase (ALT), HbA1c levels, and HO-
MA-IR values. Hypertension and dyslipidaemia were 
also significantly more common in the MASLD group.

No statistically significant differences were ob-
served with respect to age or sex distribution between 
the two groups.

Table 1
Baseline Characteristics of Study Participants

Variable MASLD (n = 281) Non-MASLD (n = 169) p-value
Age (years) 54.8 ± 10.2 53.3 ± 11.4 0.19

Male sex, n (%) 150 (53.4) 84 (49.7) 0.46
Duration of diabetes (years) 8.7 ± 5.3 7.8 ± 4.8 0.08

BMI (kg/m²) 29.5 ± 4.3 25.8 ± 3.7 <0.001
Waist circumference (cm) 101.4 ± 9.1 92.3 ± 8.4 <0.001

Hypertension, n (%) 191 (68.0) 82 (48.5) <0.001
Dyslipidaemia, n (%) 182 (64.8) 73 (43.2) <0.001

HbA1c (%) 8.2 ± 1.4 7.5 ± 1.2 <0.001
ALT (U/L) 49.2 ± 18.4 31.7 ± 12.5 <0.001

Triglycerides (mg/dL) 201 ± 68 156 ± 52 <0.001
HOMA-IR 4.6 ± 1.8 2.9 ± 1.2 <0.001
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Prevalence and Severity of MASLD
Among the 281 patients diagnosed with MASLD, 

ultrasonographic grading demonstrated:
•	 Mild steatosis: 152 patients (54.1%)

•	 Moderate steatosis: 84 patients (29.9%)
•	 Severe steatosis: 45 patients (16.0%)
Mild hepatic steatosis represented the most fre-

quently observed grade.

Figure 2
Distribution of hepatic steatosis severity among patients with MASLD

Liver Fibrosis Risk Assessment
FIB-4 scores were calculated for patients 

with complete laboratory data. Most patients with 
MASLD were classified as having a low probability 
of advanced fibrosis. However, a clinically important 
proportion demonstrated intermediate or high FIB-4 
scores, indicating the need for further assessment us-
ing transient elastography.

Table 2
Distribution of FIB-4 Risk Categories in Patients with MASLD*

FIB-4 Category Number (%)
Low risk 192 (68.3)

Intermediate risk 67 (23.8)
High risk 22 (7.9)

Calculated for patients with complete laboratory 
parameters.

Factors Associated with MASLD
On univariate analysis, the presence of MASLD 

was significantly associated with:
•	 Higher BMI
•	 Increased waist circumference
•	 Elevated serum triglycerides
•	 Poor glycaemic control (higher HbA1c)
•	 Elevated ALT
•	 Increased insulin resistance (HOMA-IR)
•	 Hypertension
•	 Dyslipidaemia
No statistically significant association was ob-

served between MASLD and age or sex.
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Figure 3
Comparison of selected metabolic parameters between patients with and without MASLD (box plots)

Multivariable Logistic Regression Analysis
Variables with p <0.10 on univariate analysis 

were entered into a multivariable logistic regression 
model.After adjustment for potential confounders, 

the following variables remained independently as-
sociated with MASLD:

Higher BMI was identified as the strongest inde-
pendent predictor of MASLD in the study population.

Table 3
Independent Predictors of MASLD

Variable Adjusted OR 95% CI p-value
BMI ≥27 kg/m² 2.90 1.90–4.40 <0.001

Triglycerides ≥150 mg/dL 1.80 1.20–2.70 0.004
HbA1c ≥7.5% 1.60 1.10–2.40 0.019
Hypertension 1.42 0.98–2.07 0.063

Male sex 1.08 0.73–1.59 0.71
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Figure 4
Forest plot showing independent predictors of MASLD identified by multivariable logistic regression

Summary of Findings
The present study demonstrated that nearly two-

thirds (62.4%) of adults with T2DM had ultrasono-
graphic evidence of MASLD. Patients with MASLD 
exhibited significantly greater obesity, central adi-
posity, dyslipidaemia, insulin resistance, and poorer 
glycaemic control than those without MASLD. Mul-
tivariable analysis identified elevated BMI, hypertri-
glyceridaemia, and poor glycaemic control as inde-
pendent predictors of MASLD, highlighting the close 
relationship between metabolic dysfunction and he-
patic steatosis in individuals with T2DM.

Discussion

The present study demonstrated that the preva-
lence of metabolic dysfunction–associated steatotic 
liver disease (MASLD) among adults with type 2 
diabetes mellitus (T2DM) attending a tertiary care 
hospital in Islamabad was 62.4%. This finding high-
lights the substantial burden of hepatic steatosis in 
Pakistani patients with diabetes and is consistent with 
contemporary international studies reporting that ap-
proximately 60–70% of individuals with T2DM have 
MASLD.

The recent transition from the term non-alcoholic 
fatty liver disease (NAFLD) to MASLD represents 
a significant advancement in the understanding of 
fatty liver disease. Unlike the previous terminolo-
gy, MASLD emphasizes the underlying metabolic 
dysfunction responsible for hepatic steatosis rather 
than defining the disease by the absence of alcohol 
consumption. This updated nomenclature more accu-
rately reflects current knowledge regarding disease 
pathogenesis and improves communication between 
clinicians, researchers, and patients.

Our observed prevalence is comparable to re-
ports from Europe, North America, and Asia, where 
MASLD has become increasingly common because 
of the global epidemics of obesity, insulin resistance, 
and T2DM. Similar prevalence estimates have also 
been reported from neighboring South Asian coun-
tries, indicating that MASLD has become a major 
public health concern throughout the region.

A strong association was observed between 
MASLD and obesity. Patients with MASLD had 
significantly higher BMI and waist circumference 
than patients without MASLD, while BMI ≥27 kg/
m² emerged as the strongest independent predictor in 
multivariable analysis. These findings are biological-
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ly plausible because excess visceral adiposity con-
tributes to increased free fatty acid flux to the liver, 
promotes hepatic insulin resistance, and enhances de 
novo lipogenesis, ultimately leading to triglyceride 
accumulation within hepatocytes.

Hypertriglyceridaemia was another independent 
predictor of MASLD in the present study. Elevated 
circulating triglyceride concentrations reflect the un-
derlying disturbances in lipid metabolism that char-
acterize insulin resistance and metabolic syndrome. 
Increased hepatic synthesis and impaired clearance 
of triglyceride-rich lipoproteins further accelerate 
lipid deposition within the liver. Similar observations 
have been consistently reported in international co-
hort studies and systematic reviews.

Poor glycaemic control was also independently 
associated with MASLD. Patients with HbA1c val-
ues ≥7.5% demonstrated a significantly greater like-
lihood of hepatic steatosis than those with better gly-
caemic control. Chronic hyperglycaemia promotes 
oxidative stress, hepatic inflammation, and increased 
lipogenesis, thereby accelerating progression of ste-
atotic liver disease. Optimizing glycaemic control 
therefore remains an essential component of MASLD 
management in patients with T2DM.

Insulin resistance, reflected by significantly 
higher HOMA-IR values in patients with MASLD, 
further supports the central role of metabolic dys-
function in disease pathogenesis. Insulin resistance 
is widely recognized as the principal mechanism 
linking obesity, T2DM, dyslipidaemia, and hepatic 
steatosis. Persistent insulin resistance contributes not 
only to hepatic fat accumulation but also to progres-
sive inflammation, hepatocyte injury, fibrosis, and 
ultimately cirrhosis.

The higher prevalence of hypertension and dys-
lipidaemia among patients with MASLD observed 
in our study further illustrates the close relationship 
between hepatic steatosis and the broader spectrum 
of cardiometabolic disease. MASLD is increasing-
ly regarded as a multisystem disorder rather than an 
isolated liver disease. Individuals with MASLD have 
an increased risk of cardiovascular disease, chronic 
kidney disease, heart failure, and overall mortality. 
In fact, cardiovascular disease remains the leading 
cause of death in patients with MASLD, emphasiz-
ing the importance of comprehensive cardiometabol-
ic risk reduction.

Current international guidelines recommend rou-
tine assessment for liver disease in adults with T2DM 
because diabetes substantially increases the risk of 
advanced liver fibrosis. Although ultrasonography 
remains an accessible and practical imaging modality 

for detecting hepatic steatosis, it cannot reliably de-
termine the degree of fibrosis. Contemporary clinical 
practice therefore recommends a stepwise approach 
using simple non-invasive fibrosis scores, such as 
the Fibrosis-4 (FIB-4) index, followed by transient 
elastography in patients with intermediate or high fi-
brosis risk. This strategy enables early identification 
of individuals who may benefit from specialist hepa-
tology referral while minimizing unnecessary inves-
tigations.

The findings of the present study have important 
clinical implications for Pakistan. Given the increas-
ing prevalence of obesity and T2DM, opportunistic 
screening for MASLD should be incorporated into 
routine diabetes care, particularly among individuals 
with obesity, central adiposity, hypertriglyceridae-
mia, hypertension, or poor glycaemic control. Early 
diagnosis provides an opportunity for lifestyle mod-
ification, optimization of metabolic risk factors, and 
timely implementation of pharmacological therapies 
with demonstrated benefits for both diabetes and liv-
er disease where appropriate.

Strengths of the Study
This study is among the first from Pakistan to 

evaluate hepatic steatosis in patients with T2DM us-
ing the updated MASLD nomenclature and contem-
porary diagnostic framework. The relatively large 
sample size, standardized ultrasonographic assess-
ment, and comprehensive evaluation of metabolic 
risk factors enhance the reliability of the findings. 
Furthermore, the use of multivariable logistic regres-
sion enabled identification of independent predictors 
while adjusting for potential confounding variables.

Limitations
Several limitations should be acknowledged. 

First, the cross-sectional design precludes determina-
tion of causal relationships between metabolic risk 
factors and MASLD. Second, hepatic steatosis was 
diagnosed using ultrasonography rather than magnet-
ic resonance imaging or liver biopsy, although ultra-
sonography remains an accepted first-line diagnostic 
modality in routine clinical practice. Third, the study 
was conducted at a single tertiary care centre, which 
may limit the generalizability of the findings to the 
broader Pakistani population. Finally, advanced fi-
brosis was not confirmed using transient elastogra-
phy or histopathological examination, and longitudi-
nal follow-up was not available to evaluate disease 
progression.

Future multicentre prospective studies incorpo-
rating non-invasive fibrosis assessment, transient 
elastography, and long-term clinical outcomes are 
warranted to better characterize the natural histo-
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ry of MASLD among Pakistani individuals with 
T2DM.

Overall, the present study demonstrates that 
MASLD represents a major metabolic comorbidity 
among patients with T2DM in Pakistan. The close 
association between MASLD and obesity, insulin 
resistance, hypertriglyceridaemia, and poor glycae-
mic control reinforces the importance of integrated 
multidisciplinary management. Early detection and 
comprehensive metabolic risk reduction may help 

prevent progression to advanced liver fibrosis while 
simultaneously reducing cardiovascular morbidity 
and mortality.
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WHAT IS THE MOLECULAR BASIS OF GLIOMA?  
INSIGHTS INTO BIOMARKERS, METABOLIC REPROGRAMMING,  

AND EMERGING TREATMENT STRATEGIES

Relevance: The new classification of central nervous system (CNS) tumors by the World Health Organiza-
tion (WHO) based on the histological and molecular features allowed a new area for research. Molecular 
classification of brain cancer is based on the isocitrate dehydrogenase (IDH) enzyme, which is crucial in 
converting isocitrate into alpha-ketoglutarate during the citric acid cycle. 
The study aimed to provide an overview of the classification of CNS by WHO and diagnostic methods of 
brain tumors.
Results: The article describes brain tumor diagnostic methods, including tissue biopsy, magnetic resonance 
imaging (MRI), and liquid biopsy, and reviews molecular biomarkers comprising alterations of genes as-
sociated with gliomas and epigenetic changes that reduce the expression of particular genes. The authors 
consider how these findings can be used in treatment. 
Conclusion: Molecular reprogramming in cells with mutated IDH causes neomorphic mutations, which 
leads to changes abundance of alpha-ketoglutarate (αKG) and D-2-hydroxyglutarate (D-2-HG), an increase 
which stimulates the formation of tumors. Targeted therapies can reduce the concentration of this oncom-
etabolite in cells.
Keywords: glioma, glioblastoma, isocitrate dehydrogenase (IDH), D-2-hydroxyglutarate (D-2-HG).

Introduction

Glioma is a type of brain cancer that arises from 
the glial cells that support the neurons in the brain. It 
is a devastating disease that is difficult to treat, and 
the prognosis for patients with glioma is often poor. 
They are the most common primary brain tumors, 
accounting for approximately 80% of all malignant 
brain tumors [1]. Until 2016 subtypes of glial cells, 
in which neoplasms grow, classified gliomas into 
astrocytoma, glioblastoma, oligodendroglioma, and 
ependymoma. There are four grades of glioma and 
glioblastoma (GBM) is an IV-class glioma with the 
lowest survival rate of 5% after 5 years after diagno-
sis [2].

Aim: In the following review, we aimed to pro-
vide an overview of molecular classification of brain 
tumors and propose treatment strategies depending 
on the mutation type. 

 Materials and methods: A comprehensive lit-
erature search was performed to identify relevant 
articles on the classification of CNS tumors, bio-
markers, changes in metabolic pathways, and possi-
ble treatment strategies. The search was carried out 
in various electronic databases, including PubMed, 
Scopus and Web of Science. The search was limit-
ed to articles published between 2007 and 2023 to 
ensure that the most recent and relevant research in 
this area is included. The initial search yielded a to-
tal of 75 articles. The received papers were checked 
based on their titles and abstracts to assess their rel-
evance to the topic of interest. As a result, research 
papers focusing on the molecular aspects of glioma, 
biomarkers, metabolic reprogramming, and potential 
treatment strategies were included. Articles were ex-
cluded, if they were not in English, or were not di-
rectly related to the specific objectives of this review 
article. After review, 37 articles were selected, con-
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taining various study designs, including in vitro and 
in vivo experiments, and clinical studies.

Results and discussion: 

CNS tumor classification. 
CNS tumor classification suggested by WHO in 

2007 was based on histological features of tumour 
cells[3] Rapidly developing molecular techniques 
demanded new classification, and as a result in 2016, 
when along with histogenesis, molecular features 
were taken into account by WHO. For example, 
while in 2007 classification of diffuse gliomas placed 
astrocytoma, oligodendroglioma, and oligoastrocy-
toma into separate groups based on their histology, 
in 2016 astrocytoma, oligodendroglioma, and oli-
goastrocytoma with mutant and wild-type IDH gene, 
p/19q codeletion and not otherwise specified desig-
nation (not enough molecular data) was in the same 
group [3]. 

In 2021 [4] classification added even more details 
on its molecular aspects, including changes in DNA 
sequences like IDH1 and IDH2, TP53 and H3 histone 
mutations, TERT promotor mutation [5], and EGFR 
gene amplification. Also, the importance of distin-
guishing adult and children gliomas led to the for-
mation of the following groups in the last classifica-
tion: 1) adult-type diffuse gliomas, 2) pediatric-type 
diffuse low-grade gliomas, 3) pediatric-type diffuse 
high-grade gliomas, and 4) circumscribed astrocyt-
ic gliomas. Apart from changes in the sequence of 
DNA, epigenetic changes also were taken into ac-
count, and methylation tests are suggested to be uti-
lised as a part of a diagnostics procedure along with 
sequencing, FISH, and assays to assess molecular 
changes [5].

Appropriate classification and observation of 
clinical characteristics are required to study any pat-
tern and suggest treatment strategies depending on 
the brain tumor type. Сhanges in classification of 
CNS tumour show that genetic mutations in tumors 
are becoming key factors in diagnosis, prognosis, and 
treatment planning. 

Diagnostics. 
Advances in genetic testing have led to the iden-

tification of specific DNA mutations that are associ-
ated with glioma, and these mutations can be used for 
personalized treatments. 

Traditionally, the detection of glioma mutations 
has been based on tissue biopsy samples to ob-
serve its histology and DNA mutations. However, 
it is known as an invasive and sometimes impossi-
ble method due to the difficulty to access of deeper 

layers of the brain. Moreover, repeated biopsies are 
required to make a reliable diagnosis, and suggest 
treatment strategies. 

As an alternative less invasive strategy imaging 
techniques such as MRI can be used. Imaging can 
be used to track responses to therapies reflecting the 
changes in size [6]. However, it is not specific and 
can be used only as part of diagnostics to provide in-
formation about the presence, size, and histological 
type of brain tumor [7], for further identification of 
nature and improved diagnosis, molecular analysis is 
necessary [8]

Molecular diagnostics. 
Liquid biopsies, which involve analyzing DNA 

in bodily fluids, are emerging as a promising tool for 
diagnosing and monitoring glioma. Some studies 
compared strategies of identification mutations in 
DNA and confirmed a high concordance of results 
between DNA isolation from circulating tumour 
DNA in body fluids and standard tissue biopsies [9]. 
They could accurately detect glioma-specific muta-
tions in blood plasma [10], serum [11], cerebrospi-
nal fluid [12–22], and saliva [23] to identify muta-
tions in a patient’s DNA at earlier stages than some 
imaging techniques [24]. Body fluids are directly 
exposed to tumor tissue in the brain and contain 
DNA fragments that are shed from the tumor cells 
in the brain. Extracellular DNA may appear in body 
liquids as a result of direct splitting off from tumour 
cells, phagocytic activity, necrosis, and apoptosis. 
As tumour cells are not stable, they release more 
circulating DNA compared to healthy patients, 
which can be a primary indicator of tumour. [25] 
Sources of nucleic acid in body liquids are cell-free 
DNA, cell-free RNA, and circulating tumor cell 
DNA [24], the length of which is shorter than the 
genome and usually varies between 140 [23] and 
21000 base pairs [25]. As the aforementioned diag-
nostic method, liquid biopsies also have a number 
of limitations as low concentration of circulating 
tumour DNA and this method is applicable only for 
specific types of tumour depending on their location 
and properties of affected tissues [23].

Identifying biomarkers that can predict the prog-
nosis of patients with glioma is an important area of 
research. Gene malfunction can be caused by either 
mutation or gene expression alterations. All grade 
III and grade IV tumours are treated by surgery and 
the following chemotherapy, mostly alkylating che-
motherapy, which prevents protein synthesis and 
cell division [26]. Depending on the mutated gene, 
the response to chemotherapy may vary, this led to 
molecular classification of tumours. However, it is 
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important to keep in mind that multiple biomarkers 
should be used for better management.

Gene alterations 
Based on the major genetic alterations including 

IDH mutation and 1p/19q co-deletion, gliomas can 
be classified into three subtypes [27]: IDH mutation; 
mutant IDH, and 1p/19q codeletion; wild-type IDH. 
IDH gene is important in diagnostics and manage-
ment strategies because according to WHO IDH is 
mutated in >80% of clinical cases with grade IV sec-
ondary glioblastomas and <10% of primary glioblas-
tomas [28]. Also, mutations in many other genes, as-
sociated with gliomas, correlate with IDH mutation. 
Thus, mutations in ATRX, TP53 gene, and 1p/19q 
co-deletion are rare in wild-type IDH [27], while mu-
tations in TERT promoter, EGFR, and H3-3A gene 
are more common in wild-type IDH [2]. However, 
TERT and EGFR mutations cannot be a biomarker 
for glioma [29]. Moreover, patients with mutated 
IDH have less severe symptoms, a better prognosis 
than wild-type, and a better response to temozolo-
mide. Thus, the overall survival period of glioblasto-
ma patients with IDH1 mutations with a median sur-
vival of 3.8 years compared to 1.1 years of patients 
with wild-type IDH1 [30]. However, these patients 
often struggle with epilepsy [31]. Patients with both 
IDH mutation and 1p/19q co-deletion have the best 
prognosis. 1p/19q co-deletion is rarely found with 
wild-type IDH and is crucial in the diagnosis of oli-
godendroglioma [27]. So, this classification helps to 
predict survival and propose treatment strategies.

The function of telomerase reverse transcriptase 
(TERT) is telomere lengthening. Normally, telo-
meres shorten after each DNA replication causing 
cellular aging. However, mutations in codons C228T 
and C250T enhance the expression of transcription 
factors by creating a novel binding site for transcrip-
tional enhancers, causing the length of telomeres 
to increase and making the cell immortal, which is 
considered a hallmark of oncogenesis. There is no 
observed association between TERT promoter mu-
tations and other mutations such as IDH and TP53 
[32]. 

The epidermal growth factor receptor (EGFR) 
was amplified or mutated in up to 60% of cases in 
glioblastoma patients. EGFR interacts with transcrip-
tion factors causing a cascade of reactions that pro-
motes growth [33].

Epigenetics
MGMT (enzyme O6-methylguanine-DNA meth-

yltransferase) promoter methylation is also common 
in glioblastoma patients and has a low survival rate 
[2]. The methylation status of the MGMT promoter 

has gained significant importance as a key factor in 
determining prognosis and predicting the response to 
Temozolomide (TMZ). TMZ is an alkylating agent 
that induces DNA damage by introducing methyl 
groups to specific positions on guanine and adenine. 
Individuals with MGMT expression resulting from 
an unmethylated promoter or other mechanisms are 
likely to exhibit a limited response to conventional 
alkylating therapy. [27,34]

Overexpression of another gene, which is called 
SOX (sex-determining part of Y chromosome) could 
be used as a biomarker to identify GBM. Additional-
ly, SOX2 may enhance the ability of glioma cells to 
migrate and invade surrounding tissues. Consequent-
ly, SOX2 shows promise as a potential target for 
therapeutic interventions in GBM patients, but fur-
ther experiments are required to clearly understand 
the specific mechanism by which SOX contributes to 
the development of GBM [35]

Metabolic reprogramming. 
Metabolic reprogramming of cells is the main 

characteristic of tumour. There are three IDH iso-
forms: IDH1, IDH2, and IDH3 with the same func-
tions. The former is in a cellular cytoplasm while, the 
two others are inside mitochondria, where the Citric 
acid cycle takes place. Wild-type isocitrate dehydro-
genase 1 is an enzyme that catalyzes the reaction of 
decarboxylation of isocitrate forming alpha-ketoglu-
tarate (αKG) in the Citric acid cycle during cellular 
respiration. 

In most glioma cases because of point mutation 
arginine is substituted with other amino acids, which 
leads to the decreased affinity of IDH to isocitrate as 
a result of conformational changes in a structure of 
a protein. Instead, in individuals with both mutated 
alleles, the enzyme is inactive. The function of het-
erozygotes alters, and IDH with one mutated allele 
converts αKG to D-2-hydroxyglutarate (D-2-HG) us-
ing reduced nicotinamide adenine dinucleotide phos-
phate (NADPH) as a co-factor. It leads to the lack of 
the αKG and the accumulation of D-2-HG oncome-
tabolite. Accumulation of 2-HG disrupts cellular pro-
cesses, contributes to DNA hypermethylation, and 
promotes tumorigenesis. Interestingly, D-2-HG has 
no known function in mammals during homeostasis, 
and its concentration normally is low <300 µM, and 
produced as a result of mistakes in metabolism, hence 
can be used as a pharmacodynamic marker [28].

These changes cause metabolic reprogramming 
and alter the source of αKG to the glutamine path-
way by glutamate dehydrogenase [36]. That is the 
reason why mutated IDH has a better response to 
the inhibition of the glutaminolysis pathway, as a 
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result inhibiting the conversion of glutamine to glu-
tamate and hence, glutamate into αKG [37] (figure 
1). Another reason for slow-growing IDH mutant 
glioma is an accumulation of D-2-HG that causes 
hypermethylation of genes that regulate enzymes 
that participate in glycolysis, the first step of cellu-
lar respiration [36]. 

Thus, as the Citric acid cycle is altered, and glu-
taminolysis and glycolysis pathways are inhibited, 
lower energy is produced for cellular functions such 
as cell division and growth, which is unfavorable for 
the spread of tumour cells. Understanding the bio-
chemical changes happening in mutated cells helps 
to implement targeted therapies for tumor treatment.

Figure 1 
Simplified reprogrammed pathway with mutated IDH allele (created with Biorender, an online tool for 
biological figures by authors)

The current treatment options for brain cancers, 
regardless of their molecular characteristics, remain 
limited. The standard approach involves surgical 
removal, when feasible, followed by postoperative 
radiation and chemotherapy with adjuvant temozolo-
mide. Despite advances in understanding the genetics 
of brain cancer, still, the median survival of patients 
with glioblastoma is still low. That is why an ap-
propriate and efficient treatment strategy should be 
found.

Targeted Therapies 
Targeted therapies, which are drugs that specifi-

cally target certain molecules or genetic mutations in 
cancer cells, are also being studied for the treatment 
of glioma. As IDH mutations cause the accumulation 
of D-2-HG, therapeutic strategies are targeted to re-
duce the amount of oncometabolite. IDH inhibitors 
have emerged as a promising therapeutic approach 

in the treatment of glioblastoma (GBM). These small 
molecule inhibitors specifically target the abnormal 
activity of mutant IDH enzymes, aiming to restore 
their normal function and reduce the levels of 2-hy-
droxyglutarate (2-HG). By doing so, they aim to 
inhibit aberrant cell growth and induce cellular dif-
ferentiation in GBM cells harboring IDH mutations. 
Clinical trials investigating IDH inhibitors, including 
ivosidenib and vorasidenib, have shown encouraging 
outcomes, including improved overall survival and 
manageable side effects. Combination Therapies: 
IDH inhibitors can also be combined with other treat-
ment modalities to enhance their efficacy. Preclini-
cal studies have shown that combining IDH inhibi-
tors with radiation therapy or chemotherapy agents, 
such as temozolomide, can produce synergistic ef-
fects. These combination approaches target multiple 
pathways simultaneously, potentially overcoming 
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resistance mechanisms and improving treatment out-
comes. [36].

Challenges and Future Directions.
While IDH-targeted therapies hold great prom-

ise, several challenges need to be addressed for 
their successful implementation in GBM treat-
ment:

- Patient Selection: Proper patient selection is 
crucial, as IDH mutations are not present in all GBM 
cases. Accurate identification of IDH-mutant GBM 
through molecular profiling is essential to ensure that 
patients who can benefit from IDH-targeted therapies 
receive appropriate treatment.

- Resistance Mechanisms: Resistance to IDH 
inhibitors can develop over time, limiting their 
long-term effectiveness. Further research is needed 
to elucidate the underlying resistance mechanisms 
and develop strategies to overcome or prevent re-
sistance.

- Combination Strategies: Identifying the op-
timal combination partners for IDH inhibitors and 
determining the most effective treatment regimens 
require extensive preclinical and clinical investiga-
tion.

Conclusion

In conclusion, the new classification of CNS tu-
mors based on histological and molecular features 
has provided a valuable framework for research in 
the field. The molecular classification, particularly 
involving the IDH enzyme, has emerged as a crucial 
factor in understanding brain cancer. Notably, the 
neomorphic mutations occurring in cells with mutat-
ed IDH have been identified as key contributors to 
tumor formation, leading to alterations in the abun-
dance of alpha-ketoglutarate and D-2-HG. Elevated 
levels of D-2-HG have been implicated in promot-
ing tumorigenesis. Thus, targeted therapies aimed at 
reducing the concentration of this oncometabolite in 
cells hold promise as a potential treatment approach. 
The integration of molecular insights into the classi-
fication and management of CNS tumors has opened 
up new possibilities for personalized and targeted 
therapies. Further research and clinical studies are 
warranted to explore the full potential of these tar-
geted treatments and to develop effective strategies 
for reducing the impact of IDH mutations in brain 
cancer patients.
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KNOWLEDGE, ATTITUDES AND BEHAVIOR OF STUDENTS  
IN RELATION OF MENTAL HEALTH:  

A CROSS-SECTIONAL STUDY IN KAZAKHSTAN

Introduction: Attitudes of students to mental health issues is a neglected area in Kazakhstan due to high 
level of stigmatization, cultural traditions and lay beliefs as in some other countries. We did an attempt 
to recognize issues related to knowledge, attitude and behavior of students of first year (17-19 years old) 
regarding mental health issues on the base of self-administered questionnaire across the country.
Methods: A self-administered questionnaire was the main tool for data collection. The whole question-
naire consists of three main parts: 1) healthy life style; 2) harmful habits (smoking, alcohol and drug use); 
3) mental health. Total sample size was 5,000 students from five regions of the country. 
Results: One of the main results of this study was relatively high percentage of 17-19 years old students 
who understand importance of healthy lifestyle and reported about their readiness to follow it. Only a few 
proportion of students consider “good” mental health as a part of healthy lifestyle. Young people mostly 
think that physical activity and refusal of bad harmful habits (smoking, alcohol and drug use) are main 
components of healthy lifestyle. 
Conclusion: The majority of students tend to improve their health. Students reported about their confi-
dence in governmental clinics, specialists and desire to obtain information about health during trainings, 
competitions and festivals at university settings. 
Keywords: students, students’ mental health, stigmatization, аttitudes and behavior.

Introduction

 Youth health is one of the important directions 
of public health due to many reasons, including high 
psychological and intellectual load connected with 
significant social, economic and physical changes in 
life, lack of emotional stability and hormonal matu-
rity (1, 2). In addition, this period of life for many 
young people is characterized by intensive study at 
university or college, an active search for a model of 
behavior and lifestyle, which is often accompanied 
by acquisition of such bad habits as the use of tobac-
co, alcohol, drugs and other forms of risky behavior, 
including suicidal (3, 4).Despite on positive role of 
higher education for career and personal growth, the 
educational process itself is a serious factor affecting 
the lifestyle and health of young people (4,5). Also, 
in Kazakhstan, as in many countries of the world, the 
bachelor / mastereducational system introduced at 
universities also increased psychological burden on 
students (6, 7, 8,9).

A number of studies from around the world 
demonstrated that studying at universities can cause 
stress, leading to a deterioration in both physical and 
mental health (4, 6, 9). Traditionally, the studentship 
isconsidered as a short transitional period in people’s 
lives. Analysis of publications onstudents’ health and 
wealth revealed deterioration of health during study 
(5, 6). According to the data health of students is 
declining from first to final year of study. The de-
terioration of students’ health occurs due to above 
mentioned reasons, as well as due to the complex 
impact of unfavorable learning factors, characterized 
by intensification of mental activity, increased educa-
tional load, shortage of self-study time in the learning 
process. 

The UNICEF’s study conducted in Kazakhstan 
identified high risks to the mental health of young 
people, including depression and suicidal behavior 
(10).

Research studies on students’ mental health in 
Kazakhstan and in other countries of former Sovi-
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et Union are rare and usually are conducted within 
a single university (8, 10). Attitudes of students to 
mental health issues is a neglected area in Kazakh-
stan due to high level of stigmatization, cultural tra-
ditions and lay beliefs as in some other countries (10, 
11, 12, 13). We did an attempt to recognize issues 
related to knowledge and attitude of studentsof first 
year (17-19 years old) regarding mental health issues 
on the base of self-administered questionnaire across 
the country.

Methods and materials 

A self-administered questionnaire was the main 
tool for data collection. The whole questionnaire 
consists of three main parts: 1) healthy life style; 2) 
harmful habits (smoking, alcohol and drug use); 3) 
mental health. 

Questionnaires were constructed to measure 
parameters related to three components: cognitive 
(knowledge and awareness); emotional (attitude); be-
havioral (action). Before data collection there was a 
focus group discussion to assess clarity and quality of 
translation (between Kazakh and Russian languages) 
among bilingual students (two groups with 12 stu-
dents in each). 

The total sample size was 5000 students from five 
regions of the country. We choose them according to 
geographical position (central part, south, west, north 
and east), cultural features, and high density of stu-
dent population (colleges and universities). It was a 
cross-sectional descriptive study. 

Informed consents were provided by students and 
their parents (for students who were younger than 

18). Students were required to complete self-admin-
istered questionnaires offline and online within 30-40 
minutes. 

Results

The study involved5,000 respondents from five 
regions of Kazakhstan aged 17-19 years ( 60% were 
females and 40% were males), and covered Kazakh 
and Russian speaking students. The majority of stu-
dents (56%) were from urban settings, 27% – from 
rural area and 17% – from urban-type settlements 
(UGT) or sub-urban area. Most of the respondents 
(53.5%)live in dormitories, 27.4 % – with their par-
ents, 12.2% with relatives and 6.9% in rental hous-
ing. All personal data were provided by students’ 
offices of the universities. 

Healthy life style
Approximately one third of the respondents think 

that healthy lifestyle is related to physical activity 
and refusal of harmful habits such as smoking, alco-
hol and drugs(Table 1). Only 6% of the interviewed 
students classifiedability to manage emotions and be-
ing in harmony with themselves as a healthy lifestyle 
skill.Very low percentage of respondents (5%)think 
that good quality sleep is important to stay healthy. 
Majority of students indicated they consider adher-
ence to principles of healthy lifestyle as important 
part of the lives (Table 1). 

According to derived data students obtain in-
formation about healthy lifestyle from their parents 
(29%), from Internet sources (23%), from universi-
ty staff (22%) and from the mass-media (20%) (Ta-
ble  1).

Table 1
Answers of students about healthy lifestyle (N=5,000; p<0.05)

% SE

What is healthy lifestyle?

Refusal of bad habits 30.0 0.6

Healthy Food 18.0 0.5

Compliance with daily regimen 13.0 0.5

Compliance with hygiene 16.0 0.5

Good quality sleep 5.0 0.3

Physical activity and sport 31.0 0.7

Stress management and coping skills 6.0 0.3

Do you consider it necessary to adhere to the principles of healthy lifestyle?

Yes, of course 61.0 0.7

May be 34.0 0.7
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% SE

I don’t think so 5.0 0.3

What are yourinformation sources about healthy lifestyle?

From teachers and administration of university 22.0 0.6

Mass-media 20.0 0.6

Internet resources 23.0 0.6

Peers 8.0 0.4

Medical workers 11.0 0.4

Parents 29.0 0.6

Continuation of the table

Harmful habits (smoking, alcohol and drug 
use)

Table 2 demonstrates results regarding alcohol 
consumption, smoking and drug use among students 
of 1-st year. Respondents also provided their ideas 
about why young people start to smoke, drink alcohol 
and use drugs: “self-affirmation, desire to be “cool”, 
“influence of bad company, coercion”, “curiosity and 
new sensations”. 

If students have problems with smoking, alcohol 
or drug use, then more than half of the respondents 
will visit specialists of governmental clinics. None 

of the responding adolescents chose the option that 
they would “turn to their parents”. In addition, stu-
dents provided short narratives for this question. 
They were: “this will not happen to me”, “there is 
no need”, “there will be no such need”, “there are no 
problems, and there will not be”.

Respondents also provided answers about mea-
sures can be used to protect young people from to-
bacco smoking, alcoholism, drug use (Table 2). The 
majority of participants prefer trainings at university 
settings. With regard to other types of measures the 
answers were almost evenly distributed (Table 2).

Table 2
Answers of students about alcohol, tobacco and drugs consumption (N=5,000; p<0.05)

% SE

Do you consume alcohol?

Never 88,0 0.5

Sometimes 9,0 0.4

Regularly 3,0 0.2

Do you smoke?

Never 85,0 0.5

Used to smoke but now quit 6,0 0.3

Sometimes 6,0 0.3

Regularly 3,0 0.2

Do you use drugs?

Never 100,0 -

Used to consume but not now - -

Sometimes - -

Regularly - -

What are the reasons why young people start consume alcohol, smoke and use drugs?

Conflicts with parents 22,0 0.5

Сuriosity and new sensations 20,0 0.7
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% SE

Influence of bad company, coercion 23,0 0.6

Problems with peers 8,0 0.4

Despair, psychological stress, loneliness 11,0 0.5

Self-affirmation, desire to be “cool” 29,0 0.5

Where do you go in case of problems with alcohol, tobacco and drug use?

To specialists of governmental clinics 53,0 0.7

To specialists of private clinics and NGOs 11,0 0.4

Rehabilitation centers 14,0 0.5

Parents - -

University staff 6,0 0.3

Religious representatives 4,0 0.3

Nowhere, to no one 12,0 0.5

What actions can protect young people from problems with alcohol, tobacco and drug use?

Trainings on prevention at university settings 26,0 0.6

Demonstration of videos, photo, posters in public places 16,0 0.5

Counselling of psychologist 13,0 0.5

Group meetings with specialists 16,0 0.5

Campaigns, performances 12,0 0.5

Mass-media, movies, talk-shows 16,0 0.5

Continuation of the table

Mental health 
Table 3 demonstrates answers of respondents to 

questions related to mental health issues. More than 
60% of students have positive feelings about beauty, 
harmony and life. The majority of students(76%) are 
satisfied with their relations with their parents and 

only one percent of respondents do not feel comfort-
ably in their relationships with their parents (Table 3). 
The main reasons for conflicts in the family, accord-
ing to students are misunderstanding (46%), rudeness 
(18%), refusal to participate in family affairs (14%), 
alcohol consumption (10%).

Table 3
 Answers of students about mental health (N=5,000; p<0.05)

% SE

How often do you experience a sense of harmony, a sense of beauty, a feeling that life, nature or something else is beautiful?

Very often 17,0 0.7

Often 45,0 0.5

Rarely 26,0 0.6

Very rarely 9,0 0.4

Never 3,0 0.2

Are you comfortable with your relationship with your parents?

Yes 76,0 0.6

Mainly, yes 12,0 0.5

In some ways yes, in others not 9,0 0.4

Mostly no 3,0 0.2
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No 1,0 0.1

Are you comfortable with your relationship with your peers?

Yes 62,0 0.7

Mainly, yes 18,0 0.5

In some ways yes, in others not 15,0 0.5

Mostly no 4,0 0.3

No 1,0 0.1

Are you comfortable with your relationship with university staff ?

Yes 44,0 0.7

Mainly, yes 16,0 0.5

In some ways yes, in others not 29,0 0.6

Mostly no 9,0 0.4

No 2,0 0.2

In the event of a conflict or some unpleasant situation, are you able to take a pull on yourself and calm down ?

Yes 55,0 0.7

Sometimes not 23,0 0.6

Mostly no 7,0 0.4

No 2,0 0.2

If at university (or other place) you find yourself involved in a conflict situation, how do you try to resolve it?

Long discussions in which you stubbornly defend your position 31,0 0.7

Indifferentremovalfromdisputes 29,0 0.7

A clear statement of their position and refusal to further disputes 37,0 0.7

I don’t know 3,0 0.1

Do you get the feeling that nobody needs you?

Yes 12,0 0.7

Rather yes than no 19,0 0.6

More likely no than yes 22,0 0.6

No 47,0 0.5

Do problems that arise often seem insoluble to you?

Yes 12,0 0.5

Rather yes than no 10,0 0.4

More likely no than yes 26,0 0.6

No 52,0 0.7

Continuation of the table

Mainly, students have good relationships with 
peers, e.g. 62% are completely satisfied with their 
communication with peers (Table 3). The majority 
of the respondents (62%) answered that they are sat-
isfied with the relationship with their peers. To the 
question «In the event of a conflict or some unpleas-
ant situation, are you able to take a pull on yourself 
and calm down ?» more than half of the interviewed 
students answered in the affirmative way, 32% of the 
respondents answered that they could not pull them-

selves together and calm down on their own. Accord-
ing to the derived data, young people usually try to 
solve a conflict through long discussions (31%) or a 
through clear statement of their position (37%).

Comfort in relationships with academic staff of 
universities varies from “yes” to “no”: from 44% to 
2%. 

Almost half of respondents (46%) did not get 
feelings “that nobody needs you?». But one third of 
students experienced such kind of feelings (Table 3). 
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Half of the respondents categorically denied the exis-
tence of insoluble problems in their lives. Other part 
of students noted the presence of insoluble problems 
to varying degrees in different periods of their lives. 

Discussion

One of the main results of this study was rela-
tively high percentage of 17-19 years old students 
who understand importance of healthy lifestyle and 
reported about their readiness to follow it. Further-
more, students understand harm of smoking, alcohol 
and drugs and have a desire to be treated in case of 
addictions. Simultaneously, merely a few propor-
tion of students consider “good” mental health as a 
part of healthy lifestyle. Young people mostly think 
that only physical activity and refusal of bad harm-
ful habits (smoking, alcohol and drug use) are main 
components of healthy lifestyle. Mental health and 
appropriate skills mainly is not subject for broad dis-
cussion and is not related to healthy lifestyle. It can be 
explained by stigmatization of mental health issues 
and heritage of Soviet period (8, 9). Mental health is-
sues are associated with psychiatric diagnoses related 
to “madness” (8, 11)). For that reason in our ques-
tionnaire we avoided such words as “mental health”, 
“psychological issues”, “depression”. The majority 
of respondents informed about their ability to cope 
with serious situations, to stay calm, to find con-
structive decisions in conflictsand other similar sit-
uations.However, there were answers demonstrated 
existence of students with undeveloped skills to cope 
with severe situations and mental issues. That was an 
important information regarding necessity of psycho-
logical support for students. Some authors support an 
idea to provide psychological aid and services within 
university settings (2, 14). Many programs on men-
tal health promotion were developed by universities 
in different countries (14, 15, 16). Promising project 
“Mentally Health Universities” was introduced in the 
British universities in 2019. The evaluation demon-
strated a positive experience of the Mentally Healthy 
Universities program among staff and students of pi-
lot universities (16, 17). 

Thus, programs on mental health promotion in 
university settings demonstrated positive impact not 
only on students but also on staff. The main issue for 

Kazakhstan universities is overcoming stigma about 
mental health issues among administration of univer-
sities and Ministry of Education and Science. As an 
alternative we can recommend introduction of one of 
existing programs on mental health promotion, and 
after adaptation to introduce in a pilot university in 
Kazakhstan. In addition, services on mental health 
promotion should be available also to foreign stu-
dents (18, 19, 20).

Limitations
All data on gender, age, living places of stu-

dents were provided by students’ offices, therefore 
we were not able to conduct more profound analysis 
of database due to isolated personal data of students. 
Also we did not include questions on risks of suicidal 
behavior due to stigmatization of mental health is-
sues and suicides. 

Conclusion 

In general, Kazakhstan students have a positive 
attitude about healthy life style and ready to follow it. 
At the same time they do not consider mental health 
promotion as a part of healthy life style. In addition, 
students are aware about harm of smoking, alcohol 
and drug use. They have an intension to improve 
their health. Students reported about their confidence 
in governmental clinics, specialists and desire to ob-
tain information about health during trainings, com-
petitions and festivals at university settings. 
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