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A B S T R A C T 
Background: Cardiovascular diseases remain the leading cause of global mortality, with post-CAD cardi-
ometabolic risk factor control frequently suboptimal, particularly among women. This study analysed sex-
specific trajectories of diabetes, hypertension, and dyslipidemia one year after CAD in Kerala, India, and ex-
ploratorily examined associations with environmental and lifestyle factors. 

Methods: A cross-sectional study with retrospective baseline ascertainment was conducted among 420 CAD 
survivors. McNemar's test compared paired pre- and post-comorbidity status within each sex group, while 
chi-square test assessed sex differences in trajectory distributions. 

Results: Substantial resolution of baseline risk factors was observed at one year, with diabetes, hypertension, 
and dyslipidemia resolving in 36.7%, 39.3%, and 36.7% of participants respectively. New-onset comorbidities 
were equally frequent at 24%, 21.9%, and 18.8% respectively. Exploratory analyses suggested associations 
between self-reported environmental exposures and specific diabetes trajectories. 

Conclusions: One-year post-CAD, considerable proportions experienced resolution of cardiometabolic condi-
tions, while comparable subsets developed new or persistent comorbidities. Women showed higher persis-
tent dyslipidemia. Environmental and lifestyle associations identified warrant prospective investigation. 
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INTRODUCTION 

Cardiovascular diseases (CVDs) remain the leading 
cause of death worldwide, accounting for roughly 18 
million deaths annually. The vast majority of this 
burden falls on low- and middle-income countries; 
about 80% of CVD deaths occur in developing na-
tions.1 In India, CAD rates have risen dramatically in 
recent decades. In fact, CAD now causes over a quar-
ter of India’s medically certified deaths, and Indians 
experience myocardial infarction on average nearly 
10 years earlier than Western populations.2 Kerala 
exemplifies this trend: a recent community survey 
found the prevalence of definite CAD has nearly tri-
pled since 1993, accompanied by very high rates of 
cardiometabolic risk factors (59% over-
weight/obesity, 28% hypertension, 15% diabetes, 
52% hypercholesterolemia).3 

Women with CAD tend to present later in life but 
with a heavier risk factor burden than men.4 They 
are on average older and have more co-morbid con-
ditions at first presentation.5 For example, in a large 
North Indian cohort (n = 3660), hypertension and 
diabetes were observed in 65.4% and 60.7% of 
women with CAD, respectively, compared with 
52.9% and 42.5% of men.4 Women also generally 
fare worse after CAD; one study noted higher mortal-
ity in women despite their older age at presentation.5 
Diabetes in particular is especially deleterious in fe-
males: asymptomatic women with type 2 diabetes 
were found to have nearly twice the prevalence of 
early coronary microvascular damage (a precursor 
to CAD) than diabetic men.6 These sex-specific dis-
parities underscore the need for tailored secondary 
prevention since women with CAD often require 
more aggressive risk-factor management. 

Guidelines make clear that intensive management of 
blood pressure, glycemia, lipids, and lifestyle after a 
CAD event can greatly reduce recurrent CVD events.7 
Yet real-world control of these risk factors is often 
poor, especially in resource-limited settings. Obser-
vational studies document large gaps between rec-
ommended and actual care. For instance, registry da-
ta from Asia show very low adherence to guideline 
targets.8 In Indonesia, only 1.8% of post-MI patients 
met all treatment goals at one year: LDL cholesterol 
control was achieved in only 5.1%.9 Similar short-
comings in risk factor control have been reported 
across South Asia.8,9 In summary, although effective 
secondary prevention strategies exist, there are sys-
temic barriers and implementation gaps (particular-
ly in LMICs) that leave many post-CAD patients with 
suboptimal blood pressure, glucose, and lipid con-
trol. 

In this context, the status of diabetes, hypertension, 
and dyslipidemia in Kerala patients was analysed by 
retrospectively comparing their status at the time of 
the CAD event to their status one year later. Kerala’s 
high NCD burden and escalating CAD prevalence 
make it an informative setting for this study. This 

study was exploratory and hypothesis-generating in 
nature. The primary objective was to observationally 
profile sex-stratified comorbidity trajectories and 
identify associated factors, without assuming causali-
ty. 
 

METHODOLOGY 

Study Design and Setting: This study was designed 
as a cross-sectional study with retrospective baseline 
ascertainment, conducted one year after the index 
CAD event. The study was carried out in the state of 
Kerala, India. The participants were recruited from 
tertiary care hospitals providing follow-up care to 
patients with documented CAD. Laboratory analyses 
were performed at a centralized accredited diagnos-
tic facility to ensure uniformity in biochemical meas-
urements. The study period extended from June 
2022 to June 2025. 

Study Population and Eligibility Criteria: The 
source population comprised adult patients with 
clinically documented CAD who were attending fol-
low-up services at participating institutions. Individ-
uals aged 30 to 60 years who had completed one year 
following their index CAD event were eligible for in-
clusion. All participants were receiving guideline-
directed secondary prevention therapy at the time of 
enrolment, including pharmacological treatment and 
lifestyle counselling. 

Patients were excluded if they had a history of expo-
sure to ionizing radiation, chemotherapy, or known 
mutagenic agents to avoid confounding effects on 
cardiometabolic outcomes from cardiotoxic therapies 
or radiation-induced vascular damage, or if complete 
medical documentation of the index CAD event was 
unavailable. Eligibility was verified through hospital 
records and discharge summaries. 

The study was conducted in the Outpatient Depart-
ments and follow-up clinics of selected tertiary care 
facilities in Thiruvananthapuram, Kerala, primarily 
Hridayalaya Heart and Robotic Research Centre Pvt. 
Ltd. This centre was selected due to its high volume 
of post-CAD patients and well-maintained clinical 
records, which facilitated efficient recruitment dur-
ing routine medication and cardiovascular monitor-
ing visits. All subsequent clinical and biochemical 
analyses were performed at Genetika, Centre for Ad-
vanced Genetic Studies, Thiruvananthapuram, Kerala. 
Participants were recruited consecutively during 
their routine one-year follow-up visits. Out of 490 
screened individuals, 70 were excluded due to miss-
ing baseline documentation or meeting specific ex-
clusion criteria, resulting in a final enrolled cohort of 
420 participants. Flow diagram of participants is 
provided in Supplementary Figure S1. 

Sample Size: The sample size was determined based 
on standard epidemiological principles for cross-
sectional assessments. In the absence of precise re-
gional prevalence estimates for the specific comor-
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bidity trajectories, an expected prevalence (𝑝) of 
50% for coronary artery disease-related risk factors 
was utilized to ensure a conservative, maximum 
sample size requirement. Assuming a 95% confi-
dence level (𝑍 =  1.96) and a 5% allowable margin 
of error (𝑑 =  0.05), the minimum required sample 
size was calculated as 384 participants using the 
standard formula 𝑛 = (𝑍ଶ × 𝑝 × 𝑞)/𝑑ଶ. To account 
for a potential 10% rate of non-response or incom-
plete medical records, the final target sample size 
was adjusted to 420 participants. 

Definition and Verification of Coronary Artery 
Disease: Coronary artery disease was defined based 
on documented clinical evidence of acute myocardial 
infarction confirmed by cardiac biomarkers and elec-
trocardiographic findings, angiographically demon-
strated coronary stenosis of at least 50 percent in 
one or more major coronary vessels, prior percuta-
neous coronary intervention or coronary artery by-
pass grafting, or a hospital discharge diagnosis con-
sistent with ischemic heart disease. Diagnostic con-
firmation was obtained from hospital records, 
angiographic reports, and cardiology consultation 
documentation. 

Baseline Data Ascertainment: Baseline comorbidi-
ty status at the time of the index CAD event was de-
termined retrospectively using hospital medical rec-
ords, laboratory reports at admission, documented 
physician diagnoses, and medication history. A struc-
tured questionnaire administered at the one-year as-
sessment was used to supplement documented in-
formation. Classification of baseline diabetes, hyper-
tension, and dyslipidemia required documented 
physician diagnosis or laboratory values meeting 
predefined diagnostic thresholds. Self-reported in-
formation without supporting documentation was 
not considered sufficient for classification. 

One-Year Clinical and Laboratory Assessment: At 
one year (with a window of +2 months) following the 
index CAD event, participants underwent standard-
ized clinical and biochemical evaluation. Participants 
were instructed to refrain from tobacco, caffeine, and 
heavy physical activity for at least 30 minutes prior 
to measurement. Blood pressure was measured on 
the right arm using a calibrated automated sphyg-
momanometer after at least five minutes of seated 
rest. A three-reading protocol was followed, with the 
first reading discarded and the average of the subse-
quent two readings recorded. Heart rate, height, 
weight, and abdominal circumference were meas-
ured using standardized procedures. Body mass in-
dex was calculated as weight in kilograms divided by 
height in meters squared. 

After an overnight fast of eight to ten hours, venous 
blood samples were collected under aseptic condi-
tions. Biochemical analyses included fasting plasma 
glucose, serum triglycerides, total cholesterol, high-
density lipoprotein cholesterol and low-density lipo-
protein cholesterol. All assays were performed using 

automated analysers in accordance with manufac-
turer protocols. 

Operational Definitions of Comorbidities: Classifi-
cation of the comorbidities was based on nationally 
accepted guidelines that provide uniform cut-off val-
ues widely utilized in Indian clinical and epidemio-
logical research. Diagnostic criteria were defined us-
ing established national guidelines. Diabetes was 
identified based on a fasting plasma glucose of ≥126 
mg/dL, in accordance with the ICMR Guidelines for 
Management of Type 2 Diabetes (2018).¹⁰ Hyperten-
sion was diagnosed when systolic blood pressure 
reached ≥140 mmHg or diastolic blood pressure ≥90 
mmHg, as per the MoHFW Standard Treatment 
Guidelines for Hypertension.¹¹ Dyslipidemia was de-
fined using the CSI Dyslipidemia Guidelines (2024),¹² 
with cut-off values of total cholesterol ≥200 mg/dL, 
LDL cholesterol ≥100 mg/dL, HDL cholesterol <40 
mg/dL in men and <50 mg/dL in women, triglycer-
ides ≥150 mg/dL, and non-HDL cholesterol ≥130 
mg/dL. 

Dyslipidemia was classified using an LDL-cholesterol 
cut-off of ≥100 mg/dL as the primary threshold. This 
cut-off aligns with the prevalence marker explicitly 
highlighted in the Cardiological Society of India (CSI) 
2024 guidelines and is consistent with operational 
definitions used in recent Indian studies on patients 
with acute coronary syndrome and statin-treated co-
horts.12,13,14 Although more stringent targets (LDL-C 
<55 mg/dL) are recommended for very-high-risk 
secondary prevention in post-CAD patients, the ≥100 
mg/dL threshold was deliberately selected to main-
tain consistency with retrospective baseline diagno-
ses from hospital records (which routinely apply 
general population or screening cut-offs) and to ena-
ble straightforward binary trajectory categorisation 
(present/absent) across both time points in this real-
world treated cohort. 

Definition of Comorbidity Trajectories: Based on 
the comparison of the subject’s status at these two 
time points, subjects were categorized into one of 
four trajectory groups (Table 1). These categories al-
lowed to compare the pre-CAD and current (after one 
year of CAD) status of each comorbidity, reflecting 
progression or improvement during the one-year pe-
riod. 

It is important to note that the 'Resolution' category 
likely reflects effective pharmacological normaliza-
tion of clinical parameters rather than true biological 
disease reversal, as all participants were on second-
ary prevention pharmacotherapy. 

Treatment Exposure: At the time of one-year as-
sessment, all participants were receiving guideline-
based secondary prevention therapy, including an-
tiplatelet agents, beta-blockers, statins, and renin-
angiotensin system inhibitors where indicated. Medi-
cation use was verified through prescription records 
and patient-held treatment documentation. 

 



Ambili PV et al. 

National Journal of Community Medicine│Volume 17│Issue 04│April 2026  Page 287 

Table 1: Trajectory groups 

Category Condition  Interpretation 
Before 
CAD 

After  
One Year 

Resolution Present Absent The condition was resolved or well-controlled post-treatment. 
Consistently Healthy Absent Absent No occurrence of the condition in either period. 
New-onset Absent Present The condition was diagnosed during the one-year period. 
Persistent Present Present The condition persisted despite treatment or remained poorly controlled. 

 
Data Collection: Socio-demographic characteristics, 
lifestyle behaviours, environmental exposures, and 
psychosocial variables were collected using a struc-
tured and pre-tested questionnaire. Clinical meas-
urements were recorded using standardized case-
report forms. Socioeconomic status was assessed us-
ing the modified Kuppuswamy socioeconomic status 
scale (updated for 2021).15 Physical activity levels 
were assessed using the validated International 
Physical Activity Questionnaire (IPAQ).16 Other life-
style variables, including dietary patterns and daily 
water intake, were evaluated using the structured, 
pre-tested questionnaire based on self-reported re-
call, which did not undergo formal test-retest relia-
bility validation. Self-reported environmental expo-
sures (high air pollution, environmental toxins, 
household pesticides) were recorded as dichotomous 
variables based on participant perception of residen-
tial or occupational exposure in the preceding year; 
no objective measurement or validated exposure 
questionnaire was used. 

Handling of Missing Data: Participants with incom-
plete baseline documentation for a specific comor-
bidity were excluded from trajectory analysis for that 
condition. Laboratory variables missing at the one-
year assessment were handled using complete-case 
analysis. The overall proportion of missing data for 
primary variables was low and did not exceed five 
percent. No imputation procedures were performed. 

Statistical Analysis: All statistical analyses were 
conducted using Stata software. Categorical variables 
were summarized as frequencies and percentages. 
Continuous variables were expressed as mean with 
standard deviation or median with interquartile 
range, as appropriate. Normality of continuous vari-
ables was assessed using the Shapiro-Wilk test. 

Changes in comorbidity status between baseline and 
at one-year were evaluated using McNemar’s test for 
paired proportions, performed separately within 
women and men. Sex-based differences in the distri-
bution of trajectory categories were assessed using 
the chi-square test. Fisher’s exact test was applied 
where expected cell counts were small. 

Comparisons of continuous variables between wom-
en and men were conducted using the Mann-Whitney 
U test for non-normally distributed variables. For 
comparisons of continuous cardiometabolic parame-
ters across more than two trajectory groups, the 
Kruskal-Wallis test was used, with post hoc pairwise 
comparisons performed using Dunn’s test where the 

overall test was statistically significant. 

All statistical tests were two-tailed, and a p-value < 
0.05 was considered statistically significant. Given 
the exploratory and observational nature of the 
study, formal corrections for multiple comparisons 
were not applied. No sensitivity analyses were con-
ducted. Borderline statistically significant p-values 
should be interpreted with caution. 

Ethical Considerations: The study protocol was ap-
proved by the Institutional Ethics Committee (Ref. 
No. 07/2023/IECG, Dated: 06/04/2023). Written in-
formed consent was obtained from all participants 
prior to enrolment. The study was conducted in ac-
cordance with the Declaration of Helsinki and its 
subsequent amendments. 
 

RESULTS 

A total of 420 participants [204 women (48.6%) and 
216 men (51.4%)] were included (Table 2). Women 
were slightly younger than men (40.2 ± 7.3 vs 41.5 ± 
6.4 years; p = 0.016). Men were more commonly 
from urban areas (56.0% vs 48.0%), while rural res-
idence was more frequent among women (18.3% vs 
9.7%; p = 0.033). Educational attainment was com-
parable between sexes (p = 0.584), and occupational 
distribution was similar, with approximately half in 
sedentary roles. Socioeconomic status differed signif-
icantly (p < 0.01), with men more often in the aver-
age-income category (69.9%) and women more fre-
quently in the high-income category (34.3%). 

No women reported smoking, tobacco use, or alcohol 
consumption, compared with 21.8%, 11.1%, and 
28.2% of men, respectively (all p < 0.01). Men exer-
cised more frequently (42.6% vs 28.4%; p = 0.002) 
and for longer durations (42.8 ± 17.9 vs 34.9 ± 16.2 
minutes; p = 0.011). 

Men were taller and heavier, but women had a high-
er mean BMI (27.4 ± 5.1 vs 25.9 ± 4.1 kg/m²; p = 
0.005) and greater prevalence of obesity (25.5% vs 
17.1%; p = 0.036). Abdominal circumference was 
similar between sexes (p = 0.940). 

Sex-Specific Trajectories of Comorbidities 

At one year post-CAD, diabetes resolution occurred 
in 36.7% of the cohort, 23.1% remained consistently 
non-diabetic, 24.0% developed new-onset diabetes, 
and 16.2% had persistent diabetes (Table 3). Propor-
tions were broadly similar between sexes. Within-
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sex changes were significant in both women 
(McNemar's χ² = 5.83, p = 0.020) and men (χ² = 5.24, 

p = 0.027), though between-sex distribution did not 
differ significantly (χ² = 2.532, p = 0.469). 

 

Table 2: Baseline characteristics of study participants 

Characteristic Women (n = 204)(%) Men (n = 216) (%) p-value 
Age (years), mean ± SD 40.2 ± 7.3 41.5 ± 6.4 0.016 
Residence, n (%)     0.033 

Urban 97 (48.0) 121 (56.0)   
Coastal 68 (33.7) 74 (34.3)   
Rural 37 (18.3) 21 (9.7)   

Educational level, n (%)     0.584 
≤ SSLC 87 (42.6) 78 (36.1)   
Plus Two 67 (32.8) 79 (36.6)   
≥ Degree 50 (24.5) 59 (27.3)   

Occupational type, n (%)     0.554 
Sedentary 106 (52.0) 106 (49.1)   
Non-sedentary 98 (48.0) 110 (50.9)   

Socioeconomic status, n (%)     <0.01 
Low 34 (16.7) 28 (13.0)   
Average 100 (49.0) 151 (69.9)   
High 70 (34.3) 37 (17.1)   
Smoking, n (%) 0 (0.0) 47 (21.8) <0.01 
Chewing tobacco, n (%) 0 (0.0) 24 (11.1) <0.01 
Alcohol consumption, n (%) 0 (0.0) 61 (28.2) <0.01 
Regular exercise, n (%) 58 (28.4) 92 (42.6) 0.002 
Duration of exercise (minutes), mean ± SD* 34.9 ± 16.2 42.8 ± 17.9 0.011 
Height (cm), mean ± SD 152.5 ± 8.5 163.6 ± 9.7 <0.01 
Weight (kg), mean ± SD 63.4 ± 11.7 69.5 ± 13.4 <0.01 
Body mass index (kg/m²), mean ± SD 27.4 ± 5.1 25.9 ± 4.1 0.005 
Abdominal circumference (cm), mean ± SD 94.1 ± 11.5 94.0 ± 11.4 0.94 
Obesity, n (%) 52 (25.5) 37 (17.1) 0.036 

Data are presented as mean ± standard deviation (SD) for continuous variables and n (%) for categorical variables. *Duration of exercise 
calculated only among participants reporting regular exercise (women n = 58, men n = 92). SSLC = Secondary School Leaving Certificate. 
p-values were calculated using Mann-Whitney U test for continuous variables and chi-square test (or Fisher's exact test where appropri-
ate) for categorical variables. 
 

Table 3: Diabetes status before and after CAD treatment – stratified by sex 

Diabetes Status Female n (%) Male n (%) Total n (%) 
Resolution 71 (34.8) 83 (38.4) 154 (36.7) 
Consistently healthy 52 (25.5) 45 (20.8) 97 (23.1) 
New-onset 45 (22.1) 56 (25.9) 101 (24.0) 
Persistent 36 (17.6) 32 (14.8) 68 (16.2) 
Total 204 (100.0) 216 (100.0) 420 (100.0) 
McNemar’s test results χ² = 5.83 (p = 0.020) χ² = 5.24 (p = 0.027)   
 

Table 4: Hypertension status before and after CAD treatment – Stratified by sex 

Hypertension Status Female n (%) Male n (%) Total n (%) 
Resolution 84 (41.2) 81 (37.5) 165 (39.3) 
Consistently healthy 46 (22.5) 50 (23.1) 96 (22.9) 
New-onset 42 (20.6) 50 (23.1) 92 (21.9) 
Persistent 32 (15.7) 35 (16.2) 67 (16.0) 
Total 204 (100.0) 216 (100.0) 420 (100.0) 
McNemar’s test results χ² = 14.00 (p = 0.0002) χ² = 7.34 (p = 0.0085)   
 

Table 5: Dyslipidemia status before and after CAD treatment – Stratified by sex 

Dyslipidemia Status Female n (%) Male n (%) Total n (%) 
Resolution 73 (35.8) 81 (37.5) 154 (36.7) 
Consistently healthy 53 (26.0) 63 (29.2) 116 (27.6) 
New-onset 39 (19.1) 40 (18.5) 79 (18.8) 
Persistent 39 (19.1) 32 (14.8) 71 (16.9) 
Total 204 (100.0) 216 (100.0) 420 (100.0) 
McNemar’s test results χ² = 10.32 (p = 0.0017) χ² = 13.89 (p = 0.0002)  
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For hypertension, 39.3% showed resolution, 22.9% 
remained normotensive, 21.9% developed new-
onset, and 16.0% had persistent hypertension (Table 
4). Within-sex changes were significant in women (χ² 
= 14.00, p = 0.0002) and men (χ² = 7.34, p = 0.0085), 
with no significant between-sex difference (χ² = 
0.710, p = 0.871). 

For dyslipidemia, 36.7% demonstrated resolution, 
27.6% remained consistently free, 18.8% were new-
onset, and 16.9% had persistent dyslipidemia (Table 
5). Persistent dyslipidemia was numerically higher 
among women. Within-sex changes were significant 
in both women (χ² = 10.32, p = 0.0017) and men (χ² 
= 13.89, p = 0.0002), with no significant between-sex 
difference (χ² = 1.638, p = 0.651). 

Sociodemographic Associations 

Most sociodemographic variables showed no signifi-
cant associations with comorbidity trajectories. Edu-
cational attainment was significantly associated with 
dyslipidemia progression (p = 0.013); secondary-
level educated participants had higher resolution 
(42.4%) and lower persistent dyslipidemia (13.3%), 
while those with higher secondary education showed 
more persistence (21.9%). Sex was not significantly 
associated with trajectory distribution for any 
comorbidity. 

Environmental and Clinical Factors 

High air pollution, environmental toxin exposure, 
and household pesticide use were each significantly 
associated with higher rates of new-onset and per-
sistent diabetes (all p < 0.01). No consistent associa-
tions were found between environmental exposures 
and hypertension or dyslipidemia trajectories. Obesi-
ty was not significantly associated with any trajecto-
ry, though persistent hypertension was numerically 
higher among obese participants. 

Lifestyle Factors 

Regular exercise and higher self-reported physical 
activity were associated with lower persistent diabe-
tes (p < 0.01). Adequate daily water intake was asso-
ciated with lower persistent hypertension (p = 
0.002). Smoking, alcohol, and dietary factors showed 
no consistent significant associations with any trajec-
tory category. 

 

DISCUSSION 

The analysis provides a detailed look at how three 
critical cardiovascular comorbidities: diabetes, hy-
pertension, and dyslipidemia differed between the 
time of the CAD event and one year later, with atten-
tion to differences between women and men. 

Effectiveness of Secondary Prevention: A substan-
tial proportion of patients showed improvement in 
risk factors identified at baseline. Blood pressure and 
cholesterol control were particularly notable, with 
around 40% of hypertensive subjects and 37% of 

dyslipidemic subjects normalizing their readings af-
ter one year. These improvements may partly reflect 
the effects of medications (antihypertensives and 
statins), dietary modifications, and cardiac rehabili-
tation programs, although the observational design 
precludes attribution to any specific intervention.17 

Approximately one-fourth of the subjects presented 
without these comorbidities at both baseline and fol-
low-up. This sustained absence of conventional met-
abolic risk factors in an established CAD cohort sug-
gests the potential involvement of unmeasured risk 
variables, inherent metabolic resilience, or historical 
underdiagnosis.18 However, 15-17% of patients ex-
hibited persistent uncontrolled comorbidities de-
spite guideline-based therapy, warranting investiga-
tion in future studies. 

High Incidence of New-Onset Comorbidities and 
Environmental Determinants: Approximately 24% 
of initially non-diabetic patients developed diabetes, 
and a comparable percentage became hypertensive 
during the one-year assessment. This new-onset dia-
betes rate exceeds global averages of approximately 
16% reported in recent meta-analyses19, possibly re-
flecting India's genetic susceptibility and dietary pat-
terns20. The high proportion of 'new-onset' cases may 
also partially represent pre-existing undiagnosed di-
abetes detected during intensive post-CAD screen-
ing.21 

An exploratory finding was the observed association 
between self-reported environmental exposures and 
diabetes trajectories. Participants reporting high air 
pollution, environmental toxins, or pesticide expo-
sure demonstrated higher proportions of new-onset 
and persistent diabetes. Large epidemiological stud-
ies have similarly associated PM2.5 exposure with 
increased diabetes risk through systemic inflamma-
tion22, and pesticide exposure with glucose dysregu-
lation23, mechanisms potentially relevant in post-
CAD patients. Because exposures were assessed via 
self-report without objective measurement, con-
founding cannot be excluded. The high new-onset 
rates nevertheless highlight the potential value of 
proactive measures: regular glucose and blood pres-
sure screening, dietary counselling, weight manage-
ment support, and early pharmacological interven-
tion when indicated.24 

Sex Differences in Risk Factor Trajectories: Wom-
en exhibited higher BMI and obesity prevalence, 
while men demonstrated substantially higher behav-
ioral risk factors (smoking, alcohol, and tobacco), a 
pattern consistent with South Asian sociocultural 
norms.25 Despite these baseline disparities, comor-
bidity trajectories over one year were largely compa-
rable between sexes. While consistent with the pos-
sibility that systematic guideline-based care attenu-
ates sex-based differences, this could also reflect 
unmeasured confounders.26 

However, women showed subtly higher persistent 
dyslipidemia and lower diabetes resolution rates. 
These patterns align with literature documenting 
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that women with CAD often achieve lower LDL-
cholesterol goal attainment27 emphasizing the need 
for sex-sensitive secondary prevention strategies. 

Lifestyle Factors and Comorbidity Trajectories: 
Regular exercise and higher physical activity levels 
were associated with substantially lower persistent 
diabetes rates, consistent with evidence of exercise-
associated improvements in glycemic control.28 Yet 
fewer than one-third of women and less than half of 
men reported regular exercise. This represents a cru-
cial intervention target, as exercise benefits extend to 
direct cardioprotection.29 Adequate water intake was 
associated with lower persistent hypertension, likely 
reflecting broader health-conscious behavior pat-
terns. The educational gradient in dyslipidemia, with 
higher-educated participants showing greater persis-
tence, suggests that education alone does not guaran-
tee control. While speculative, this pattern may re-
flect occupational barriers, healthcare navigation 
complexity, or competing priorities despite greater 
health literacy30, though the current data do not 
permit a definitive explanation. 

Public Health and Clinical Implications: The tra-
jectory of these comorbidities post-CAD has potential 
implications for preventing recurrent events. Pa-
tients developing new conditions represent a newly 
at-risk group who may benefit from systematic fol-
low-up. Future research should evaluate whether in-
tegrating routine risk factor surveillance into post-MI 
care through structured clinics or scheduled moni-
toring at regular intervals improves long-term out-
comes. Educational initiatives emphasizing medica-
tion adherence and sustained lifestyle changes also 
merit further evaluation. 

Suboptimal adherence to secondary prevention is 
prevalent, particularly in resource-limited settings.31 
Interventions, including patient navigators, family 
support, digital reminders, and financial assistance, 
may improve sustained adherence. Policymakers 
should consider the burden of post-CAD chronic 
conditions and the potential value of preventive pro-
grams targeting high-risk subgroups, informed by 
more robust evidence. 
 

STRENGTHS AND LIMITATIONS 

This study has several limitations. Baseline risk fac-
tor status was determined retrospectively using med-
ical records, raising potential recall bias. Patients 
were enrolled over a three-year period (2022-2025), 
which may introduce minor temporal heterogeneity 
in practices. Medication adherence was not objective-
ly measured. The study evaluated one-year survivors, 
introducing survival bias by excluding patients who 
died. Categorical trajectory classifications may have 
reduced statistical power. Finally, the cross-sectional 
design limits causal inference regarding CAD and 
subsequent comorbidity development; accordingly, 
these findings should be considered hypothesis-
generating rather than definitive. 

CONCLUSION 

This sex-stratified analysis of CAD survivors in Kera-
la demonstrates dynamic comorbidity patterns one-
year post-event. Substantial proportions showed 
control of baseline diabetes, hypertension, or 
dyslipidemia, while considerable subsets exhibited 
new-onset or persistent disease. Patterns were 
broadly parallel between sexes, though women 
showed higher persistent dyslipidemia, suggesting 
closer clinical attention may be warranted for this 
subgroup. 

Exploratory analyses associated self-reported high 
air pollution, environmental toxins, and pesticide ex-
posure with higher new-onset and persistent diabe-
tes. Regular exercise was associated with lower per-
sistent diabetes, while adequate water intake was as-
sociated with lower persistent hypertension. 

These findings highlight comprehensive secondary 
prevention beyond acute event management, en-
compassing integrated metabolic monitoring, pro-
motion of physical activity, and sex-specific screen-
ing particularly dyslipidemia in women. These ob-
servational findings suggest environmental and 
lifestyle factors may warrant consideration in post-
CAD metabolic surveillance, though prospective 
studies with objective measurements are needed to 
establish causality. 
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