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Abstract

Background: Diabetes mellitus (DM) is the most common endocrine disease in the world.
The majority of patients with DM (90-95%) develop type 2 diabetes mellitus. This type of DM
arises through the gradual loss of insulin secretion which may be partly related to obesity,
physical inactivity, pancreatic beta-cell function decline and eventual hyperglycemia. The
hypothesis of this study was to investigate whether lifestyle modification delay diabetes
progression or not. Methods: A cross-sectional observational study was conducted at the
department of pathology of Dhaka National Medical College from July 2025 to October 2025.
Total 148 subjects were classified into two groups. Well controlled DM patients (HbAlc less
than or equal 6.5) were considered as an unknown stage (n=85) and poor controlled DM
patients (HbAlc greater than or equal 8) were considered as stage 1-3 (n= 63). Purposive
sampling was done according to availability of patients. Ethical clearance was obtained from
the appropriate authority to get permission to collect data. The collected data were entered
into the computer and analyzed by using SPSS (version 20.1) Results: Patients with stage 1-3
tended to be older (mean age 47.9 vs. 44.9 years, p= 0.063). Alcohol use was significantly more
prevalent in stage 1-3 (52.7% vs. 47.3%, p=0.014), while physical activity pattern was similar
across groups (p=0.615 active vs. inactive comparisons). Pregnancy/lactation status among
female participants also didn’t differ by staging (57.9% unknown stage vs. 42.1% stage 1-3,
p=0.6). Patients with a low-risk profile (non-smokers, non- drinkers, and physically active)
were significantly more prevalent in the Unknown Stage (32.2%) compared to Stage 1-3 (27.0%,
p=0.04). No significant differences were observed for other lifestyle combinations (all p>0.05),
though trends suggest higher rates of high-risk behaviors (smoking + alcohol + inactivity) in
Stage 1-3 patients (24.3% vs. 18.6%, p= 0.34). Multivariable logistic regression confirmed
older age (per decade: aOR=1.32, 95% CI:1.08- 1.61, p= 0.01) as independent predictors of
Stage 1-3 diabetes, while physical activity was protective (aOR=0.61, 95% CI: 0.38 -0.98, p=
0.04). Male gender showed no significant association (p=0.62). These results, derived through
maximum likelihood estimation, demonstrate that modifiable lifestyle factors significantly
influence diabetes progression. Conclusion: Physically active patients were significantly
more prevalent in the Unknown Stage compared to Stage 1-3. These findings support that
comprehensive lifestyle modifications may delay diabetes progression.
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AHHoTauusa

BBegenme: Caxapubiii gmuaber (CII) — Hambosiee pacIpoCTpaHEHHOE 3SHIOKPMHHOE
3aboneBanne B Mupe. Y 6ombiinHcTBa naiueHToB ¢ CII (90-95%) pa3BuBaeTcsl caxapHbIi
nuaber 2 Tuma. DTOT TUIT CaxapHOTO ayuabeTa BO3HMKAeT B pe3y/lbTaTe ITOCTENeHHOI
TOTepU CeKpeluuu WMHCYJIMHA, YTO MOKEeT ObITh YaCTUUYHO CBSI3aHO C OKMPEHUEM,
(busnueckoit HEAaKTMBHOCTHIO, CHIKEHMEM (QYHKIMY 0eTa-KIeTOK ITOAKeTyIOUHO JKee3bl
U nouienywlen runepriMkemMueit. ['Mrnoresa OAHHOTO MCCAeNOBAaHMS 3aK/IO4Yaiach B
M3yYeHUM TOTO, 3aMeJjIsieT Jiu M3MeHeHMue 06pasa >KM3HUM IMporpeccMpoBaHue auabera.
Metognpl: Bbiio TIpoBemeHO IoNepeyHOe Ob6cepBallMOHHOe MCcaenoBaHMe Ha Kadenpe
natosoruu HaimoHaapHOro MeJUIIMHCKOTO Koytemka JJakku ¢ mtonst 2025 ropa mo okTsiopb
2025 ropa. Bcero 148 yuyacTHMKOB ObLIM pa3feneHbl Ha JBe TPyMIibl. [IalMeHThl ¢ XOPOIIOo
KOHTpPOMpPyeMbIM caxapHbIM AuabeTom (HbAlc < 6,5) 6b11M OTHECEHDI K HEM3BECTHOM CTaAUM
(n=85), a maIMeHTsI C IVIOXO KOHTPOIMpPyeMbIM caxapHbIM quabetom (HbAlc > 8) — Kk cragusim
1-3 (n=63). lleneHarpaBjeHHas BbIOOpPKAa MPOBOAMIACH B COOTBETCTBUM C OCTYITHOCTHIO
namyeHToB. 111 c6opa JaHHBIX OBLIIO TTOTYYEHO paspelieHe OT COOTBETCTBYIOIIETO OpraHa.
CobpaHHbIe NaHHbIe ObUIM BBeINeHbl B KOMITBIOTEpP U IPOaHAIM3UPOBAHbI C TMOMOIIbIO
nporpamMmmbl SPSS (Bepcus 20.1). Pesynbratsl: IlanyeHTs! co ctagusamu 1-3, Kak IpaBuiio,
60U cTapie (CpemHuii Bo3pacT 47,9 mpoTtus 44,9 net, p = 0,063). YrioTpebiaeHue aaKoToIst
OBLIO 3HAYUTEIHHO O0JIee pacIpocTpaHeHo Ha ctaausix 1-3 (52,7% npotus 47,3%,p =0,014), B
TO BpeMsI Kak XapakTep pu3nueckoi akTMBHOCTY ObLI CXOKMM BO Bcex rpyrmax (p =0,615 mpu
CpaBHEHMM aKTMBHBIX ¥ HEAKTMBHBIX MalyeHTOB). CTaTyc 6epeMeHHOCTH/IaKTaluy Cpeau
SKeHIIMH-YYaCTHUL] TAaKKe He pasanuasics B 3aBUCUMOCTH OT ctaguu (57,9% c Heu3BeCTHOI
cragueii npotuB 42,1% co ctagusivmn 1-3, p = 0,6). ITauieHThI ¢ HU3KUM PUCKOM (HEKypsIIne,
Herblole U GuU3MUecku aKTMBHbIE) 3HAUMTEIbHO 4Yallle BCTpPeUYaJCh HAa HEM3BECTHOM
cragun (32,2%) no cpaBHeHMIO co ctagusmu 1-3 (27,0%, p = 0,04). 3HaUMMBIX pas3aUuUi
IJIST IpYTUX KOMOMHaALuit obpasa Xu3HM He Habmomanoch (Bce p>0,05), XOTS TeHOEeHIUN
yKa3bIBalOT Ha OoJiee BbICOKME TTIOKA3aTeNM PUCKOBAHHOTO MoBeAeHus (KypeHue + aJIkoToJb
+ MAaJIOIIOABVDKHBIN 00pa3 >KM3HM) Y IMalMeHTOB Ha cramusx 1-3 (24,3% mnporus 18,6%,
p=0,34). MHOTrO(aKkTOpHAsT JIOTMCTUYECKasT perpeccusi MOATBepausia, 4YTo Oojee cTapiinii
BO3pacT (Ha Kaxkaoe AeCATUIETHE: CKOPPEKTMPOBAHHOE OTHOIIEeHMe maHcoB = 1,32, 95%
moBeputenbHbii uHTepBai: 1,08-1,61, p=0,01) sBisieTcsi He3aBUCUMBIM MNPEAUKTOPOM
nmnaberta Ha cragusix 1-3, B TO BpeMs KakK ¢u3uyeckasi akTMBHOCTb OKa3bIBaeT 3allUTHOE
IelicTBMe (CKOPPEKTMPOBaHHOE OTHOIIeHMe 11aHCcoB = 0,61, 95% noBepuTebHBIN MHTEPBA:
0,38-0,98, p=0,04). My>kcKOJi 1O/ He ToKa3aj 3Hauumoii cBsa3u (p=0,62). DTu pe3ynbTaThl,
ITOJTyYeHHbIE C TTIOMOIIbIO OLIEHKM MAaKCMMAaJIbHOTO MPaBAONOa00Ms, JeMOHCTPUPYIOT, UTO
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n3MeHsieMble (haKTOPbI 06pa3a K1U3HM 3HAUUTEIbHO BIMSIOT Ha ITPOTpeccupoBaHme auabera.
3akmouenme: ®@u3nyecKky aKTMBHBIE TIALIMEHThI ObLIM 3HAUUTETbHO 60jIee pacrpocTpaHeHbl
Ha HeM3BECTHOV CTaguM 10 CPAaBHEHMIO CO CTaausiMu 1-3. 3Tu pe3yabTaThl OATBEPKAAIOT,
YTO KOMITJIEKCHBIE M3MeHeHMsT 06pa3a >KU3HM MOTYT 3aMeIJIUTh IPOrpeccupoBaHme nuabera.

KiaioueBnle c;toBa: MHOI‘O(I)B.KTOPHBIVI dHaJ/In3, MIpeanuKTop, caxaprU'/’I ,una6eT, CTaamnMpoBaHMe
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Introduction

The World Health Organizationidentified non communicable diseases (NCDs),such as diabetes
mellitus or cardiovascular diseases to be a major threat to economies and societies. NCDs are
implicated in 73% of all global deathsin 2017; with 28.8 million deaths attributed torisk factors
like high blood pressure, high blood glucose, or high body mass index (BMI). Furthermore,
NCDs are forecasted to account for 81% of all global deaths in 2040 [1]. Hypertension and
diabetes are two common NCDs with complex etiologies. NCDs usually develop over a long
time period and their occurrence is associated with numerous behavioral factors. In China, the
prevalence of hypertension among adults aged 18 and older is 23%, while the prevalence of
diabetes stands at 11.6%. Many NCDs may be preventable. Key risk factors contributing to the
onset and progression of diabetes include smoking, excessive alcohol consumption, physical
inactivity, high salt intake, and high-fat diets. Research indicates that a lack of exercise is
one of the primary contributors to the development of DM [2]. A growing body of research
suggests that high levels of physical activity (PA) may have a protective effect on various
health conditions including but not limited to overweight and obesity, coronary heart disease
(CHD), type 2 diabetes mellitus, hypertension, and hyperglycemia [3]. In addition, several
longitudinal studies have become available that examine the association between physical
activity and new onset of DM [1]. Studies have shown that engaging in regular physical exercise
can decrease the risk of premature death from more than 25 chronic diseases by at least 20%
to 30% [2]. Regular, moderate physical activity contributes to improving insulin sensitivity,
lipid profile, blood pressure and body composition [4]. Although multiple genetic and
environmental factors increase the risk for diabetes mellitus, recent epidemiologic research
suggests that the worldwide epidemic rise over the past two decades is largely due to changes
in lifestyle factors, such as diet and physical activity. It has been estimated that as much as
24% of the incidence of diabetes mellitus might be attributable to a sedentary lifestyle [7].
Promoting physical activity has been shown to play a critical role in the primary prevention
of diabetes mellitus Sedentary behaviors involve prolonged sitting or reclining while awake
[3], including television viewing, working on a computer and driving. Several recent studies in
people with diabetes have documented harmful associations between objectively measured
sedentary time and cardiometabolic risk factors, such as A1C, central adiposity, BMI, fasting
TG, systolic BP, C-reactive protein, and hyperglycemia. Physical activity can help people with
diabetes achieve a variety of goals, including increased cardiorespiratory fitness, increased
vigor, improved glycemic control, decreased insulin resistance, improved lipid profile, blood
pressure reduction and maintenance of weight loss [6].
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Methods

This study was a cross-sectional observational study conducted at the department of
pathology of Dhaka National Medical College from July 2025 to October 2025. In this study
total 148 subjects were selected according to selection criteria from the outpatient department
of hospital. Total 148 subjects were classified into two groups. Well controlled DM patients
(HbA1c less than or equal 6.5) were considered as a unknown stage (n=85). Poor controlled
DM patients (HbA1lc greater than or equal 8) were considered as stage 1-3 (n= 63). Data was
collected directly in the corridor just outside the medical outpatient department. Purposive
sampling was done according to availability of patients. Ethical clearance was obtained from
the appropriate authority to get permission to collect data. A structured questionnaire was
filled up for each patient to collect data after taking verbal and informed written consent. GGT
and hsCRP were measured and included in the questionnaire. Collected data were checked,
processed, edited and analyzed with the help of SPSS (29).

Results

According to table 1, Patients with stage 1-3 tended to be older (mean age 47.9 vs. 44.9 years,
p=0.063), though this didn’t reach statistical significance. Gender and family history of DM
were similarly distributed across stages (both p> 0.05), suggesting these factors may not
independently drive staging classification.

Table 1: Socio-demographic characteristics of the study population (n=148)

Parameter Stagel-3, N=63 Unknown Stage, N=85 p- value
Gender
Male 30 (48.0%) 45 (53.0%) ns0.522
Female 33(52.0%) 40 (47.0%)
Age
(Mean * SD) years 479 £9.21 449 +9.36 ns0.063
Median (Range) 50.0 (30.0-60.0) 46.0 (30.0-60.0)
Family History of DM 33 (43.0%) 44 (57.0%) ns0.941

Wilcoxon’s rank sum test, Pearson’s Chi- square test was done
ns= not significant.

According to table 2, Alcohol use was significantly more prevalent in stage 1-3 (52.7% vs.
47.3%, p=0.014), while physical activity pattern was similar across groups (p=0.615 active
vs. inactive comparisons). Pregnancy/lactation status among female participants also didn’t

differ by staging (57.9% unknown stage vs. 42.1% stage 1-3, p=0.6).

Table 2: Lifestyle factors associated with Diabetes Mellitus Staging (N=148)

Parameter Stagel-3,N=63 Unknown Stage, N=85 p- value
Smoking 33 (43.0%) 44 (57.0%) ns0.941
Alcohol 38 (52.7%) 34 (47.3%) s0.014*
Pregnancy/ Lactation 16 (42.1%) 22 (57.9%) ns0.6
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Physical activity

Active 15 (24.0%) 22 (26.0%) ns0.615
Inactive 19 (30.0%) 18 (21.0%)

Moderately Active 19 (30.0%) 27 (32.0%)

Moderately Inactive 10 (16.0%) 18 (21.0%)

Chi- square test was done.
Data was presented as frequency (%).

s= significant; ns= not significant.

According to table 3, no significant difference was observed for GGT (p= 0.89) or hsCRP (p=
0.65), suggesting these markers may not differentiate DM stages in this cohort.

Table 3: Comparison of Biochemical and Inflammatory markers in DM Staging

Markers Stagel-3, N=63 Unknown Stage, N=85 p-value
GGT 35.2(23.4) 34.8 (25.7) ns0.89
hsCRP 4.50 (6.20) 5.10 (8.90) ns0.65
Mean (SD)

Wilcoxon’s rank sum test was done.

s= significant; ns= not significant.

Continuous variables with non-normal distributions (assessed via Shapiro- Wilk test) were
compared using the Wilcoxon’s rank-sum test test. Data was presented as Mean * (SD) for
consistency with clinical features, though medians (IQR) were also analyzed.

According to table 4, Patients with a low-risk profile (non-smokers, non- drinkers, and
physically active) were significantly more prevalent in the Unknown Stage (32.2%) compared
to Stage 1-3 (27.0%, p=0.04). No significant differences were observed for other lifestyle
combinations (all p>0.05), though trends suggest higher rates of high-risk behaviors (smoking
+ alcohol + inactivity) in

Stage 1-3 patients (24.3% vs. 18.6%, p= 0.34). These findings support the hypothesis that
comprehensive lifestyle modifications may delay diabetes progression.

Table 4: Synergistic Lifestyle risk factors in Early/ Unknown vs. Advanced (Staged 1-3DM)

Parameter Stagel-3, N=63 Unknown Stage, N=85 p- value
Smoker+ Alcoholic
+ Physically 18 (24.3%) 22 (18.6%) ns0.34
inactive
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Smoker+
Alcoholic+ 12 (16.2%) 15 (12.7%) ns0.49
Physically active

Non-smoker +
Nonalcoholic+ 24 (32.4%) 43 (36.4%) ns0.57
Physically inactive

Non-smoker +
Nonalcoholic 20 (27.0%) 38 (32.2%) s0.04*
+Physically active

Chi-square test was done.

Percentage was calculated per column. Inactive= Inactive + moderately inactive; Active=
Active + moderately active. s= significant; ns= not significant.

According to table 5, Multivariable logistic regression confirmed older age (per decade:
aOR=1.32,95% CI: 1.08- 1.61, p=0.01) as independent predictors of Stage 1-3 diabetes, while
physical activity was protective (aOR=0.61, 95% CI: 0.38 -0.98, p= 0.04). Male gender showed
no significant association (p= 0.62). These results, derived through maximum likelihood
estimation, demonstrate that modifiable lifestyle factors significantly influence diabetes
progression.

Table 5: Multivariable predictors of Advanced Diabetes Staging (Stage 1-3 vs. Unknown Stage)

Predictors Adjusted OR (95%CI) p- value Interpretation
Physically active 0.61(0.38- 0.98) $0.04* 39% lower odds
Age (per 10-yearincrease) | 1.32(1.08- 1.61) s0.01* Age is an independent

risk factor

Male Gender 1.12(0.72- 1.74) ns0.62 Not significant

“Adjusted odds ratio (aOR) derived from multivariable logistic regression. All models
controlled for age, gender, and comorbidities. Confidence interval (CI) calculated at 95%.
P- values with remain significant after Bonferroni correction for 5 predictors. (a. = 0.01).”

Discussion

In our study 75 participants were male. Among them 30 and 45 patients belong to stage 1-3
and unknown stage respectively whereas 73 participants were female. Among them 33 and
40 patients belong to stage 1-3 and unknown stage respectively. Prior study conducted by
Lauren chetty et al. (2021) reported that there were significantly more female patients affected
compared to male patients but in our study gender distribution is almost equal [7]. Another
study conducted by Hanan Elimam et al. (2018) showed no significant gender differences,
which aligns with our study [8]. Alcohol use was significantly more prevalent in stage 1-3
(52.7% vs. 47.3%, p=0.014), while physical activity pattern was similar across groups (p=0.615
active vs. inactive comparisons). Pregnancy/ lactation status among female participants also
didn’t differ by staging (57.9% unknown stage vs. 42.1% stage 1-3, p=0.6). Alcohol use was
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significantly more prevalent in stage 1-3 (52.7% vs. 47.3%, p=0.014), while physical activity
pattern was similar across groups (p=0.615 active vs. inactive comparisons). Ikram Imken and
Nadia Idrissi Fatmi stated that Alcohol consumption poses significant risks for individuals
with diabetes, both those with and without diabetes-related complications. While moderate
alcohol intake may be permissible for some people with well-controlled diabetes, excessive
alcohol consumption can have adverse effects on blood sugar levels, diabetes management,
and overall health. For diabetics without complications, excessive alcohol intake can lead
to hypoglycemia or hyperglycemia, impaired diabetes management, and increased risk of
cardiovascular issues [9]. Our results indicate that frequent alcohol consumption is associated
with the lowest risk of diabetes, even after taking average weekly alcohol consumption into
account. From previous study conducted by Charlotte Holst et. al (2017) found that light to
moderate alcohol consumption was associated with a lower risk of diabetes, relative to no
alcohol consumption [10]. Patients with a low-risk profile (non-smokers, non- drinkers, and
physically active) were significantly more prevalent in the Unknown Stage (32.2%) compared
to Stage 1-3 (27.0%, p=0.04). Rajendra pradeepa and Viswanathan Mohan stated that the
etiology of diabetes is believed to be multifactorial. Many individual level non modifiable
risk factors like genetic, age, ethnicity, and family history have been prospectively associated
with type 2 diabetes, but the increases in prevalence in most populations have probably
been driven by a modifiable risk factors including sedentary lifestyle and/or lack of exercise,
increasing prevalence of overweight/obesity, unhealthy diets (increased intake of refined
grains, fat, sugar, and sweetened beverages and decreased intake of fruits and vegetables)
and habits (smoking and alcohol abuse), exposure to environmental pollutants, altered
intrauterine environment and mental health (stress/depression), short sleep duration, and
the built environment [11].

Conclusion
Complete lifestyle changes, including as diet and exercise, are a good way to slow the growth
of diabetes in people who already have the disease or have just been diagnosed.
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