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Abstract: Prehypertension in young adults is a modifiable precursor to hypertension and 

later cardiovascular disease. Robust, stream-wise estimates among Bangladeshi 

university students are limited. We conducted an analytical cross-sectional study 

(October 2024-March 2025) among 402 undergraduates recruited via convenience 

sampling from Bangladesh Medical College (medical stream) and North South 

University (non-medical stream), Dhaka. Seated blood pressure was measured twice 

(1min apart) using a validated device; the mean was classified per JNC-7. A structured 

questionnaire captured sociodemographic and lifestyle factors. We reported prevalence, 

bivariate associations (χ²), and multivariable logistic regressions for sociodemographic 

and lifestyle predictors. Overall prehypertension prevalence was 22.6% (91/402). The 

proportion was higher among medical students (24.9%) than non-medical students 

(20.4%); the difference was not statistically significant. Descriptively, prehypertension 

was more common in males, overweight students, smokers, short sleepers (5-6 h), hostel 

residents, and those reporting moderate stress. In adjusted models, no variable reached 

statistical significance; point estimates suggested higher odds with obesity and short 

sleep and lower odds with moderate (vs. mild) stress, with wide confidence intervals. 

More than one in five undergraduates screened had prehypertension, with concerning 

patterns across modifiable risks despite no single independent predictor. University 

health systems should implement routine BP screening and campus-tailored programs 

for weight management, sleep hygiene, stress reduction, and tobacco control. 
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Cardiovascular diseases (CVDs) remain the leading global cause of mortality and are increasingly prominent in 

low and middle-income countries, including Bangladesh (World Health Organization, 2020; Kuddus et al., 

2022). Blood pressure (BP) tracks along a continuum in which risk accrues before the conventional hypertension 

threshold. The category commonly termed “prehypertension” marks a clinically important, modifiable phase in 

that continuum. In the widely used JNC-7 schema, prehypertension corresponds to systolic BP 120-139 mmHg 

and/or diastolic BP 80-89 mmHg a range associated with accelerated progression to overt hypertension and 

elevated cardiovascular risk compared with normotension (Chobanian et al., 2003; Greenlund et al., 2004; Gu 

et al., 2002). The public-health logic flowing from this evidence is straightforward: detecting and addressing 

elevated-but sub-hypertensive-BP in young adults can compress future CVD risk and reduce the lifetime burden 

on primary care systems (Addo, Smeeth and Leon, 2007; Happy et al., 2025; Sazzad et al., 2025). 

University students are a strategically important population for early BP prevention. Campus life can 

concentrate several drivers of elevated BP: high academic pressure, irregular sleep schedules, prolonged 

sedentary study time, convenience-driven dietary patterns with excess sodium and low potassium, social 

smoking, and ubiquitous caffeine use (He and MacGregor, 2018; Ibrahim et al., 2014). Although students are 

typically young and perceived as healthy, the clustering of these modifiable factors can nudge resting BP upward 

in subtle but consequential ways. The problem is also systematically under-detected: young adults rarely present 

for routine primary care, so opportunistic campus screening may be both efficient and impactful (Ibrahim et al., 

2014). Multi-country and regional studies in student cohorts frequently report that one in five or more fall into 

the prehypertensive range, with higher proportions among males and among those with higher body mass index 

(BMI), low physical activity, tobacco exposure, and short sleep (Al-Mohaissen, 2020; Gyamfi et al., 2018; 

Abeetha et al., 2016; He and MacGregor, 2018; Tiva et al., 2025a). 

Bangladesh’s demographic and lifestyle transitions heighten the relevance of student BP surveillance. Rapid 

urbanization, constrained opportunities for structured physical activity in dense cities, competitive academic 

pathways, and changing dietary patterns combine to shape cardiovascular risk at young ages (Bangladesh 

Bureau of Statistics (BBS), 2020; World Health Organization, 2020). National risk-factor monitoring shows 

substantial burdens of elevated BP among adults, while disaggregated data for university populations remain 

comparatively sparse. The policy stakes are high: if a meaningful share of students already exhibit 

prehypertension, there is an actionable window to intervene before trajectories harden into established 

hypertension in the third and fourth decades of life (Addo, Smeeth and Leon, 2007; World Health Organization, 

2020; Rahman et al., 2024). 

Within student populations, there are plausible and policy-relevant differences between academic streams that 

deserve explicit study. Medical curricula often entail intensive study, irregular hours, night-time exam 

preparation, clinical postings, and cumulative sleep curtailment factors that can affect BP via neuroendocrine 

and behavioural pathways, potentially counterbalancing any protective effect of formal health knowledge 

(Islam, Rahman and Ali, 2021; Javaheri, Omobomi and Redline, 2019; Tiva et al., 2025b). Non-medical 

programs, by contrast, may feature different daily routines, social contexts, and cafeteria reliance that influence 

diet quality, sedentariness, and stimulant intake. Whether these distinct rhythms translate into measurable BP 
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differences is an empirical question with practical implications for campus-tailored prevention in Bangladesh’s 

urban universities. 

A second set of considerations concerns measurement and design. Reported prevalence of prehypertension 

varies widely across studies due to differences in sampling (single-site vs. multi-site; convenience vs. 

probabilistic), BP protocol (device type, rest period, number of readings), classification criteria, and behavioural 

measurement quality (Addo, Smeeth and Leon, 2007; Ibrahim et al., 2014). Single-visit BP with two readings 

the standard in many campus surveys can misclassify a small fraction of borderline cases due to transient 

influences (e.g., recent caffeine, acute stress), though standardized seated protocols still provide a credible 

snapshot for service planning (Chobanian et al., 2003). Behavioural correlates such as perceived stress and sleep 

duration also vary by instrument and cut points; nonetheless, both have biologically plausible links to BP and 

repeatedly emerge in young-adult studies (Grant et al., 2018; Javaheri, Omobomi, 2019; Al-Mohaissen, 2020; 

Tiva & Urbi, 2025). Tobacco exposure often intermittent and social in university settings can acutely raise BP 

and, with repetition, contribute to endothelial dysfunction; hence strong tobacco-free campus policies remain a 

cornerstone of prevention (Ibrahim et al., 2014). On diet, the population effect of sodium reduction is especially 

salient in urban Bangladesh, where inexpensive, high-salt foods are readily available (He and MacGregor, 2018; 

BBS, 2020). 

Against this background, the present study focuses on undergraduates drawn from two large, contrasting 

institutions in Dhaka one medical college and one non-medical university designed to enable both overall and 

stream-specific characterization of prehypertension. Dhaka’s megacity context long commutes, limited 

recreational space, abundant low-cost processed foods, and sustained academic competition is an informative 

stress test for student cardiovascular risk. Disentangling how socio-demographic position (sex, income, 

residential status), lifestyle (smoking, physical activity, diet, salt use, caffeine), sedentary time, and sleep patterns 

align with BP in this setting can guide pragmatic campus interventions (BBS, 2020; Ibrahim et al., 2014; He and 

MacGregor, 2018). 

Perceived stress merits particular attention. Experimental and observational studies suggest that sympathetic 

and hypothalamic-pituitary-adrenal activation under chronic stress can elevate BP and also trigger coping 

behaviors snacking, stimulants, tobacco that indirectly raise BP (Grant, Magruder and Friedman, 2018). In 

students, stress is episodic (e.g., midterms, finals) and often coincides with short sleep and higher caffeine intake, 

creating plausible “risk clusters.” Evidence linking stress and prehypertension in campus samples is mixed 

partly due to measurement heterogeneity and limited sample sizes but the interventions (stress-management 

training, cognitive-behavioural strategies, schedule hygiene) are low-cost and scalable within university 

infrastructures (Grant, Magruder and Friedman, 2018; Al-Mohaissen, 2020). Sleep is equally actionable: short 

sleep duration and irregular timing are associated with higher BP via autonomic imbalance, sodium handling, 

and metabolic effects (Javaheri, Omobomi and Redline, 2019). Embedding sleep-hygiene content into student 

orientation and counselling services is, therefore, a high-leverage opportunity. 

Two additional context points sharpen the study’s policy relevance. First, young adults in Bangladesh are at a 

stage where campus services health centers, counselling, sports facilities can deliver preventive interventions at 
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scale with minimal stigma. Second, the same institutions often run mandatory health talks or co-curricular 

programs that could incorporate BP education, diet and salt reduction, tobacco cessation, sleep-hygiene, and 

structured physical activity with relatively minor operational changes (Ibrahim et al., 2014; He and MacGregor, 

2018). If stream-specific differences exist, curricula can be tailored: for example, integrating sleep-hygiene 

modules and stress-management workshops into medical timetables, or re-engineering cafeteria menus and 

facilitating intramural activity in non-medical campuses (Islam, Rahman and Ali, 2021). 

Despite growing regional literature, three gaps persist. First, relatively few Bangladesh-based studies have 

reported stream-specific estimates within a single urban context using a common protocol; most are single-

stream or multi-site without within-city contrasts (Al-Mohaissen, 2020; Gyamfi et al., 2018). Second, many 

campus surveys under-measure behaviors such as caffeine intake, sitting time, or discretionary salt use, despite 

their theoretical and practical relevance (He and MacGregor, 2018; Ibrahim et al., 2014). Third, limited power 

is common: with outcome prevalence near 20-25%, detecting adjusted associations of modest magnitude 

requires sample sizes that many student studies lack (Addo, Smeeth and Leon, 2007). Clarifying these issues in 

Dhaka is valuable for calibrating campus programs and for informing national NCD strategies that increasingly 

recognize youth as a prevention priority (World Health Organization, 2020; BBS, 2020). 

Accordingly, we conducted an analytical cross-sectional study among 402 undergraduates from a medical 

college and a non-medical university in Dhaka, Bangladesh, using standardized seated BP measurement (two 

readings with a validated device after rest) and a structured questionnaire covering socio-demographic 

variables, health behaviors (smoking, physical activity, diet, red-meat intake, discretionary salt, caffeine), daily 

sitting time, sleep duration, and perceived stress. The study was designed to (i) estimate the prevalence of 

prehypertension in this urban student population; (ii) examine socio-demographic and lifestyle correlates that 

are modifiable within campus health systems; and (iii) compare distributions and associations between medical 

and nonmedical streams under a shared measurement protocol. In line with prior literature, we hypothesized 

higher proportions of prehypertension in males and in students with elevated BMI, tobacco exposure, short 

sleep, and higher perceived stress, with possible stream-specific differences reflecting distinct academic 

demands and daily routines (He and MacGregor, 2018). 

By providing stream-specific estimates and a broad behavioural profile within Bangladesh’s largest urban 

center, this study seeks to inform pragmatic campus interventions capable of bending early BP trajectories before 

they consolidate into adult hypertension (Ansari et al., 2024; Hossain et al., 2024). The approach aligns with 

contemporary prevention strategy shifting the distribution of BP in the population through upstream, 

environment-sensitive measures rather than waiting for clinical thresholds to be crossed (Addo, Smeeth and 

Leon, 2007; World Health Organization, 2020; He and MacGregor, 2018). In doing so, it adds context-rich 

evidence to a literature that is still thin for Bangladeshi university students and directly actionable for student 

health services. 
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2. Methodology 

2.1 Study design and setting 

This analytical cross-sectional study was implemented among undergraduate students in Dhaka, Bangladesh, 

to characterize the prevalence and correlates of prehypertension in an urban university context. Two institutions 

were purposefully selected to represent contrasting academic streams within the same city: a medical college 

and a non-medical private university. Conducting the study within a single megacity reduced heterogeneity in 

environmental exposures while allowing a meaningful comparison between programmatic streams that differ 

in academic demands, schedules, and daily routines relevant to blood pressure risk. 

2.2 Study period 

Data collection took place between October 2024 and March 2025, covering regular teaching weeks as well as 

typical midterm and final-exam periods at both institutions. This window captured natural variation in student 

stress, sleep, and time-use patterns that could plausibly influence blood pressure and related behaviors, while 

avoiding extended campus closures or holiday periods that might distort usual routines. 

2.3 Target population and eligibility 

The target population comprised full-time undergraduate students aged eighteen years or older who were 

currently enrolled at either institution at the time of recruitment. Eligibility required the ability and willingness 

to provide written informed consent and to complete both the questionnaire and the blood pressure assessment 

during a single session. Students who self-reported a prior diagnosis of hypertension or prehypertension were 

excluded to focus on undiagnosed elevation within the student population and to avoid classification ambiguity 

introduced by treatment or prior clinical labelling. 

2.4 Sampling strategy and sample size 

A convenience sampling approach was used at both sites because it allowed efficient on-campus recruitment 

during short breaks and noninstructional windows without disrupting scheduled classes. The sample size was 

determined a priori using a two-proportion comparison framework to detect a plausible difference in 

prehypertension between academic streams with a two-sided alpha of 0.05 and power of 80 percent. Drawing 

on regional estimates for student populations, the calculation yielded a target of 201 participants per stream, for 

a total of 402 undergraduates. Fixing equal allocation across the two strata enhanced precision for stream-specific 

estimates and facilitated balanced multivariable modelling. 

2.5 Recruitment procedures and field workflow 

Following administrative permission at each institution, trained field researchers introduced the study in 

classrooms and common areas, screened interested students for eligibility, and obtained written informed 

consent prior to data collection. To minimize measurement artefacts, the sequence began with a brief waiting 

period and a seated rest of at least five minutes before blood pressure measurement. Questionnaire 

administration and blood pressure assessment were completed in a quiet, well-ventilated space with seating 

that supported correct posture and arm positioning. Daily field logs documented the number approached, 
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screened, consented, and enrolled, alongside timing, setting, and any protocol deviations, which supported 

contemporaneous supervision and quality control. 

2.6 Variables and operational definitions 

The primary outcome was prehypertension defined according to the JNC-7 classification as a mean systolic 

blood pressure of 120-139 mmHg and/or a mean diastolic blood pressure of 80 89 mmHg obtained during a 

single visit. For descriptive completeness, students with mean readings below 120/80 mmHg were considered 

normotensive and those at or above 140/90 mmHg were considered hypertensive, although analyses centered 

on prehypertension. Explanatory variables were captured using a structured instrument consistent with the 

thesis. Sociodemographic variables included age in years, sex, year of study, residential status distinguished as 

living with family or in a hostel, and household income categorized into predefined bands. Anthropometry 

included body mass index calculated from measured height and weight and categorized using World Health 

Organization cut-points into underweight, normal, overweight, and obese. Lifestyle and behavioural variables 

encompassed current smoking status, frequency of physical activity as typically practiced during a regular week, 

habitual consumption of fruits and vegetables, frequency of red-meat intake, discretionary or extra salt use 

during or after meal preparation, habitual caffeine intake from tea, coffee, or energy drinks according to the 

questionnaire’s bands, daily sitting time expressed in hours and grouped by study thresholds, average nightly 

sleep duration categorized into short, adequate, and longer sleep, and perceived stress level assessed on an 

ordinal scale consistent with the thesis instrument. 

2.7 Instruments and measurement protocols 

Blood pressure was measured with a validated oscillometric upper-arm device suitable for adult use. 

Participants were seated with back support and feet flat on the floor, and the measurement arm was positioned 

at heart level. After a minimum of five minutes of quiet rest, two readings were taken one minute apart and the 

mean was used for classification. The cuff was selected to match mid-arm circumference to avoid systematic 

measurement error from sizing errors. Where feasible in the campus setting, students were advised to abstain 

from caffeine, smoking, or vigorous activity for at least thirty minutes before measurement; when this was not 

possible, the timing of recent intake was noted. The bilingual questionnaire, developed in Bangla and English, 

underwent forward translation, reconciliation, and pilot testing to ensure clarity and appropriateness across 

different academic backgrounds. Minor refinements to wording and item order were implemented following 

the pilot to optimize comprehension and response distributions. Trained researchers administered the 

instrument in a standardized order immediately before or after blood pressure measurement to minimize 

participant burden and loss to follow-up. 

2.8 Data quality assurance 

Multiple safeguards were built into field operations to protect data integrity. All researchers received protocol 

training that emphasized standardized interviewing, environmental control before blood pressure assessment, 

and correct posture, rest, and repeated-measure procedures. A concise set of standard operating procedures and 

a quick-reference checklist supported adherence during sessions. On-site supervision ensured that rest time, cuff 
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placement, device operation, and interview flow remained consistent across teams and days. Completed forms 

were reviewed each day for completeness and logical consistency, and clarifications were obtained promptly 

when feasible. Devices were inspected each morning for battery status and proper function, and cuffs were 

checked regularly for wear and fit. These procedures reduced avoidable variation and improved the reliability 

of both questionnaire and biometric measurements. 

2.9 Data management 

Paper forms were stored securely and transported for entry into a structured database for analysis in STATA, 

consistent with the version used in the thesis. Data cleaning followed a predefined plan that included range and 

validity checks for continuous and categorical variables, verification of skip logic, inspection for outliers, and 

reconciliation of any minor inconsistencies. De-identification was applied at the point of entry by assigning 

unique study identifiers, while any linkage to personally identifying information was stored separately under 

restricted access. The analytic dataset used for modelling and tables excluded direct identifiers and preserved 

only the variables necessary for replication of the reported results. 

2.10 Statistical analysis 

Analyses proceeded according to the thesis plan in a sequence designed to balance transparency and parsimony. 

Descriptive statistics summarized the sample overall and by academic stream, with counts and percentages 

reported for categorical variables and the overall and stream-specific prevalence of prehypertension presented 

to frame subsequent modelling. Bivariate associations between prehypertension and each covariate were 

examined using chi-square tests or Fisher’s exact tests when expected cell counts were small, and crude effect 

sizes were conveyed through prevalence comparisons or unadjusted odds ratios as appropriate. To address 

measured confounding while preserving model stability in relation to outcome frequency, two logistic 

regression models were specified a priori. The sociodemographic model included age, sex, year of study, 

residential status, and household income. The lifestyle model included body mass index category, smoking 

status, physical activity frequency, fruit and vegetable intake, red-meat intake, discretionary salt use, habitual 

caffeine intake, daily sitting time, sleep duration, and perceived stress. Adjusted odds ratios with 95 percent 

confidence intervals were reported for both models, and statistical significance was assessed at a two-sided alpha 

of 0.05. Given that prehypertension prevalence in student populations often lies near one in five, interpretation 

emphasized the direction and magnitude of effects and their precision rather than exclusive reliance on p-values. 

Model diagnostics included standard goodness-of-fit assessments and evaluation of multicollinearity with 

variance-inflation factors where applicable. 

2.11 Ethical considerations 

The study protocol received approval from the Institutional Review Board of North South University. 

Participation was voluntary, and all students provided written informed consent after receiving information 

about the study objectives, procedures, minimal risks associated with cuff inflation, expected time commitment, 

confidentiality protections, and their right to decline or withdraw at any time without academic penalty. 

Identifying information was stored separately from analytic data, which were maintained in password-
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protected files accessible only to the research team. All procedures adhered to the principles of the Declaration 

of Helsinki throughout recruitment, data collection, and data handling. 

2.12 Bias and limitations embedded in design 

The design acknowledges several limitations that inform interpretation. Convenience sampling at two 

institutions limits generalizability to other campuses in Bangladesh, particularly those outside Dhaka or with 

different academic structures. Self-reported behaviors, including diet, physical activity, sleep, caffeine intake, 

and perceived stress, are potentially subject to recall and social desirability bias. Single-visit blood pressure with 

two seated readings, while standardized and practical for campus surveys, may misclassify some borderline 

cases due to transient influences such as recent caffeine consumption or acute academic stress. Multivariable 

models addressed measured covariates identified a priori; nonetheless, residual confounding from unmeasured 

factors remains possible. These considerations reinforce cautious interpretation of adjusted associations and 

support a pragmatic emphasis on modifiable patterns that are actionable within campus health services and 

student-life programming. 

Bangladesh’s student population.  

3. Results and Discussion 

3.1 Participant Profile and Stream-Wise Context 

A total of 402 undergraduates participated with equal allocation across academic streams (201 medical; 201 non-

medical). The sample reflects typical urban university life in Dhaka, with a slightly male-skewed composition 

overall and a mix of living arrangements (family homes vs hostels). Baseline contrasts between streams provide 

an interpretive lens for blood-pressure (BP) results: medical students were somewhat older on average, included 

a greater proportion of females, and showed a higher frequency of overweight/obesity, whereas non-medical 

students were more often male, more likely to live in hostels, and reported higher smoking prevalence, greater 

red-meat intake, and shorter sleep duration. These stream-specific exposure bundles plausibly intersect with BP 

risk and help situate the subsequent findings.  

Table 1. Sociodemographic Characteristics of the Participants  

Variables Medical (n=201) Non-Medical (n=201) p-value (χ²) 

Age (years)   <0.001 

≤ 20 years 28 (13.9%) 71 (35.3%)  

21–23 years 125 (62.2%) 112 (55.7%)  

≥ 24 years 48 (23.9%) 18 (9.0%)  

Sex   <0.001 

Male 74 (36.8%) 127 (63.2%)  
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Variables Medical (n=201) Non-Medical (n=201) p-value (χ²) 

Female 127 (63.2%) 74 (36.8%)  

Year of study   0.001 

1st–2nd year 49 (24.4%) 76 (37.8%)  

3rd–4th year 126 (62.7%) 110 (54.7%)  

≥ 5th year 26 (12.9%) 15 (7.5%)  

Residence   <0.001 

With family 97 (48.3%) 58 (28.9%)  

Hostel 104 (51.7%) 143 (71.1%)  

Marital status   0.157 

Unmarried 187 (93.0%) 185 (92.0%)  

Married 14 (7.0%) 16 (8.0%)  

Income (monthly)   <0.001 

≤ 50,000 BDT 61 (30.3%) 99 (49.3%)  

50,001–100,000 BDT 116 (57.7%) 49 (24.4%)  

> 100,000 BDT 24 (11.9%) 53 (26.4%)  

 

Table 2. Lifestyle and Behavioural Characteristics of the Participants 

Variables Medical (n=201) Non-Medical (n=201) p-value (χ²) 

BMI category   0.003 

Underweight 16 (8.0%) 23 (11.4%)  

Normal 117 (58.2%) 134 (66.7%)  

Overweight 50 (24.9%) 38 (18.9%)  

Obese 18 (9.0%) 6 (3.0%)  

Smoking   <0.001 

Yes 50 (24.9%) 92 (45.8%)  
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Variables Medical (n=201) Non-Medical (n=201) p-value (χ²) 

No 151 (75.1%) 109 (54.2%)  

Physical activity   <0.001 

None 37 (18.4%) 24 (11.9%)  

Occasional 109 (54.2%) 78 (38.8%)  

Regular 55 (27.4%) 99 (49.3%)  

Fruit/veg intake   0.010 

Low 72 (35.8%) 96 (47.8%)  

Moderate 92 (45.8%) 82 (40.8%)  

High 37 (18.4%) 23 (11.4%)  

Red-meat intake   0.020 

Low 90 (44.8%) 72 (35.8%)  

Moderate 79 (39.3%) 83 (41.3%)  

High 32 (15.9%) 46 (22.9%)  

Extra salt use   0.001 

Yes 61 (30.3%) 96 (47.8%)  

No 140 (69.7%) 105 (52.2%)  

Caffeine intake   <0.001 

Low/None 100 (49.8%) 63 (31.3%)  

Moderate 78 (38.8%) 96 (47.8%)  

High 23 (11.4%) 42 (20.9%)  

Daily sitting (h)   0.012 

< 4 hours 66 (32.8%) 42 (20.9%)  

4–6 hours 95 (47.3%) 97 (48.3%)  

> 6 hours 40 (19.9%) 62 (30.8%)  
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Variables Medical (n=201) Non-Medical (n=201) p-value (χ²) 

Sleep duration   0.004 

≤ 6 hours 65 (32.3%) 92 (45.8%)  

7–8 hours 106 (52.7%) 78 (38.8%)  

> 8 hours 30 (14.9%) 31 (15.4%)  

Perceived stress   0.224 

Mild 80 (39.8%) 67 (33.3%)  

Moderate 93 (46.3%) 97 (48.3%)  

High 28 (13.9%) 37 (18.4%)  

3.2 Overall Burden of Prehypertension 

Using JNC-7 classification from the mean of two seated readings, overall prehypertension prevalence was 22.6% 

(91/402), with 311 students remaining normotensive. Stream-wise proportions were modestly higher among 

medical students (24.9%; 50/201) than non-medical students (20.4%; 41/201), although this difference did not 

reach statistical significance. In practical terms, roughly one in five students fell into the prehypertensive range 

consistent with regional campus surveys that often report similar or higher subclinical elevations (Al-

Mohaissen, 2020; Gyamfi et al., 2018; Abeetha et al., 2018). The slightly higher proportion among medical 

students’ mirrors reports from intensive academic programs where prolonged nocturnal study, early clinical 

responsibilities, and chronic sleep restriction are common; each can increase sympathetic tone and encourage 

compensatory behaviors (caffeine use, irregular meals) that nudge BP upward in otherwise healthy young adults 

(Javaheri, Omobomi, & Redline, 2019; He & MacGregor, 2018). 

 

 
Figure 1. Overall Prevalence of Prehypertension Among Bangladeshi Undergraduates 
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Figure 2. Prehypertensive Students by Academic Stream 

 

3.3 Bivariate Associations: Directional Risk Patterns 

Crude cross-tabulations suggested higher proportions of prehypertension among males, students with elevated 

BMI, smokers, hostel residents, and short sleepers (≤6 hours). Several comparisons approached but did not cross 

conventional statistical thresholds; others were clearly non-significant yet moved in risk-concordant directions, 

which is expected when multiple modest effects co-occur in a relatively homogeneous young cohort. 

Mechanistically, adiposity increases resting BP via insulin resistance, renin–angiotensin–aldosterone system 

activation, sympathetic overactivity, and vascular remodeling; even modest BMI increments can raise resting 

BP (Addo, Smeeth, & Leon, 2007). Tobacco exposure common in intermittent “social” patterns on campus 

produces acute pressor responses and, with repetition, endothelial injury and arterial stiffening (Yun et al., 

2015). Sleep curtailment and irregular timing endemic around exams heighten sympathetic activity and impair 

sodium handling, raising BP in otherwise healthy students (Javaheri, Omobomi, & Redline, 2019; Meena & 

Rita, 2017). Dietary factors, notably high sodium and frequent red-meat intake, also matter in urban Bangladesh, 

where low-cost, salty prepared foods and discretionary table salt are entrenched (He & MacGregor, 2018; 

Renata, Dariush, & Sarah, 2010). Hostel living can bundle late-night schedules, cafeteria reliance, and sporadic 

activity into a coherent risk pattern (Sogari et al., 2018).  

Table 3. Bivariate Associations Between Sociodemographic Factors and Prehypertension 

Variables No prehypertension Prehypertension χ² (df) p-value 

Sex   2.807 (1) 0.094 

Male 164 (52.7%) 37 (40.7%)   

Female 147 (47.3%) 54 (59.3%)   

Year of study   1.347 (2) 0.510 
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45.10%

Medical Non-medical
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Variables No prehypertension Prehypertension χ² (df) p-value 

1st–2nd year 102 (32.8%) 23 (25.3%)   

3rd–4th year 194 (62.2%) 42 (46.2%)   

≥ 5th year 15 (4.8%) 26 (28.6%)   

Residence   0.002 (1) 0.964 

With family 113 (36.3%) 28 (30.8%)   

Hostel 198 (63.7%) 63 (69.2%)   

Marital status   0.030 (1) 0.862 

Unmarried 329 (96.6%) 43 (47.3%)   

Married 12 (3.4%) 48 (52.7%)   

Income   1.478 (2) 0.478 

≤ 50,000 BDT 140 (45.1%) 20 (22.0%)   

50,001–100,000 BDT 132 (42.5%) 33 (36.3%)   

> 100,000 BDT 38 (12.2%) 38 (41.8%)   

 

Table 4. Bivariate Associations Between Lifestyle Factors and Prehypertension 

Variables No prehypertension Prehypertension χ² (df) p-value 

BMI category   6.916 (3) 0.075 

Underweight 30 (9.7%) 9 (9.9%)   

Normal 206 (66.3%) 45 (49.5%)   

Overweight 54 (17.4%) 20 (22.0%)   

Obese 21 (6.8%) 17 (18.7%)   

Smoking   0.260 (1) 0.610 

Yes 121 (38.9%) 21 (23.1%)   

No 190 (61.1%) 70 (76.9%)   

Physical activity   2.349 (2) 0.309 

None 43 (13.8%) 18 (19.8%)   

Occasional 153 (49.2%) 34 (37.4%)   

Regular 115 (37.0%) 39 (42.9%)   

Fruit/vegetable intake   5.968 (2) 0.051 
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Variables No prehypertension Prehypertension χ² (df) p-value 

Low 133 (42.8%) 35 (38.5%)   

Moderate 143 (46.0%) 31 (34.1%)   

High 35 (11.3%) 25 (27.5%)   

Red-meat intake   2.282 (2) 0.320 

Low 125 (40.3%) 37 (40.7%)   

Moderate 132 (42.5%) 30 (33.0%)   

High 54 (17.4%) 24 (26.4%)   

Extra salt use   1.223 (1) 0.269 

Yes 116 (37.3%) 41 (45.1%)   

No 195 (62.7%) 50 (54.9%)   

Caffeine intake   3.472 (2) 0.176 

Low/None 109 (35.1%) 34 (37.4%)   

Moderate 157 (50.5%) 17 (18.7%)   

High 45 (14.5%) 40 (44.0%)   

Daily sitting (hours)   0.347 (2) 0.840 

< 4 hours 84 (27.0%) 24 (26.4%)   

4–6 hours 143 (46.0%) 49 (53.8%)   

> 6 hours 84 (27.0%) 18 (19.8%)   

Sleep duration   4.866 (2) 0.088 

≤ 6 hours 119 (38.3%) 38 (41.8%)   

7–8 hours 140 (45.0%) 44 (48.4%)   

> 8 hours 52 (16.7%) 9 (9.9%)   

Perceived stress   0.399 (2) 0.819 

Mild 121 (38.9%) 26 (28.6%)   

Moderate 153 (49.2%) 37 (40.7%)   

High 37 (11.9%) 28 (30.8%)   
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3.4 Multivariable Models: Adjusted Signals and Precision 

Two prespecified logistic models one emphasizing sociodemographic variables, another focusing on 

lifestyle/behavioral factors did not yield statistically significant independent predictors at α=0.05. Still, point 

estimates trended as expected (e.g., higher odds with obesity vs normal BMI; higher odds with short sleep vs 

longer sleep; lower odds with moderate vs mild perceived stress), albeit with wide confidence intervals. This 

lack of conventional significance is unsurprising given (i) limited statistical power with 91 outcomes (the analysis 

was geared to detect large effects; modest adjusted odds ratios are typical in multifactorial young-adult BP) 

(Addo, Smeeth, & Leon, 2007), (ii) compressed exposure variance in a narrow age band with shared routines, 

(iii) non-differential misclassification from feasible self-report categories for diet, sleep, sitting time, caffeine, and 

stress (bias toward the null) (Grant, Magruder, & Friedman, 2018), and (iv) single-visit BP susceptible to 

transient influences (recent caffeine, acute exam stress, short prior-night sleep) that can misclassify borderline 

cases (Chobanian et al., 2003). In this context, effect sizes and interval widths are more informative than p-values 

alone. 

 
Figure 3. Multivariable logistic regression for prehypertension: sociodemographic model (Model A) 

 

 
Figure 4. Multivariable logistic regression for prehypertension: lifestyle model (Model B) 
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3.5 Synthesis with Literature: A Diffuse, Modifiable Risk Landscape 

The pattern observed here early, sub-threshold BP elevation that tracks with modifiable behaviours and resists 

attribution to a single dominant determinant is typical of university cohorts globally (Greenlund et al., 2004; Gu 

et al., 2002; Al-Mohaissen, 2020; Gyamfi et al., 2018). Male-greater tendencies align with body composition, 

autonomic tone, and behavior bundles (tobacco, caffeine, late-night schedules) that often intensify during the 

university years (Ibrahim et al., 2014). Recurrent short-sleep signals in epidemiology and mechanism bolster the 

plausibility of imprecise estimates in small student samples (Javaheri, Omobomi, & Redline, 2019; Joshua, 

Soumya, & Naima, 2021). Dietary sodium remains a cornerstone theme; reformulating common foods in 

canteens and nearby vendors is a realistic lever in Dhaka (He & MacGregor, 2018). Collectively, these strands 

suggest many small levers acting together, a scenario where population-level health promotion is more 

impactful than hunting for a single culprit (Addo, Smeeth, & Leon, 2007). 

3.6 Practical Implications for Campus Health Policy 

Given the diffuse risk architecture, campus-level strategies should aim to shift the entire BP distribution slightly 

downward across the student body rather than treating only those who cross a threshold:  

Normalize screening: Embed routine BP checks in registration weeks and pre-exam periods with brief 

counselling and digital reminders for follow-up (Chobanian et al., 2003). 

Food environment: Partner with dining services and adjacent vendors to reduce sodium in common items, flag 

lower-salt options, and increase fruit/vegetable availability with salient labels that reduce decision friction (He 

& MacGregor, 2018). 

Sleep regularity: Incorporate short sleep-hygiene modules into orientation and deploy micro-nudges (lights-out 

cues, study-break timers) during exam cycles (Javaheri, Omobomi, & Redline, 2019). 

Movement and weight: Offer time-efficient gym circuits, peer-led clubs, and intramurals that fit busy timetables; 

add brief nutrition counselling at clinic touchpoints (Kazuko, Toshiki, & Hirofumi, 2003). 

Tobacco control: Pair smoke-free policies with easy-access cessation support tailored to intermittent/social users 

(brief advice, quitlines, low-burden follow-ups) (Ibrahim et al., 2014; Yun et al., 2015). 

Hostel-focused nudges: Pilot late-evening caffeine limits, low-sodium night snacks, movement prompts in study 

lounges, and quiet-hour norms to address concentrated risk clusters (Sogari et al., 2018). 

3.7 Strengths, Limitations, and Next Steps 

Strengths include a dual-institution design within one megacity (lowering environmental heterogeneity), a 

standardized two-reading seated BP protocol, bilingual instrument development with piloting, and prespecified 

analyses spanning both crude and adjusted views. These features support internal validity and help explain 

alignment with external evidence (Al-Mohaissen, 2020; Ibrahim et al., 2014). 

Limitations temper causal interpretation: convenience sampling at two institutions limits generalizability; self-

reported exposures are coarse and vulnerable to recall/social-desirability bias; single-visit BP increases 
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misclassification risk at the prehypertensive boundary; and residual confounding remains from unmeasured or 

imprecisely measured factors (objective sodium intake, sleep regularity, family history, stimulant use) 

(Chobanian et al., 2003; Grant, Magruder, & Friedman, 2018). The modest number of events (n=91) further 

explains wide confidence intervals and why otherwise plausible predictors did not reach conventional 

significance. 

Design refinements are straightforward: (i) multi-site, probability-based sampling across public and private 

universities; (ii) repeated BP measures on separate days or use of home/ambulatory monitoring in a subsample; 

(iii) objective exposures (24-h urine sodium or repeated recalls; accelerometry for activity/sitting; wearables or 

diaries for sleep regularity; validated multi-item stress scales) to reduce bias-toward-the-null (Grant, Magruder, 

& Friedman, 2018); (iv) longitudinal follow-up across terms to resolve temporal ordering among stress, sleep 

disruption, behavior change, and BP transitions; and (v) campus-embedded pragmatic trials (canteen salt 

reformulation, sleep-hygiene micro-modules, low-touch tobacco cessation) to estimate real-world, scalable 

effects (He & MacGregor, 2018). 

3.8 Actionable outcomes 

In this Dhaka student cohort, just over one in five undergraduates met JNC-7 criteria for prehypertension, with 

a slightly higher proportion among medical students that did not reach statistical significance. Crude 

associations clustered in expected, modifiable domains adiposity, smoking, short sleep, hostel living, and diet 

while adjusted models were imprecise rather than contradictory (Akhter et al., 2025). Read together, the 

evidence depicts a diffuse risk landscape in which many small levers each nudge BP upward, creating an early 

warning signal for later hypertension. The most effective response is to shift the distribution: normalize 

screening, tune the food environment toward lower sodium and higher produce, scaffold sleep regularity 

around exam cycles, promote feasible movement, and pair smoke-free policies with friction-free cessation 

support. In population-prevention terms, moving the whole curve a few millimetres of mercury downward 

across thousands of young adults will likely yield larger long-term benefits than focusing narrowly on a small 

group already beyond a diagnostic threshold (Addo, Smeeth, & Leon, 2007; He & MacGregor, 2018; Javaheri, 

Omobomi, & Redline, 2019). 

4. Conclusion and Policy Recommendations 

This study shows that prehypertension is common among undergraduates in Dhaka, with 22.6 percent meeting 

JNC-7 criteria under standardized seated measurement. The proportion was modestly higher in medical 

students than in non-medical students, although the difference was not statistically significant. Descriptive 

patterns indicated greater burden among males, students with excess weight, current smokers, short sleepers, 

and hostel residents; however, none of these covariates achieved statistical significance in prespecified 

multivariable models and confidence intervals were wide. Taken together, the evidence points to a diffuse, 

multifactorial risk profile in which several small, modifiable influences act concurrently rather than a single 

dominant determinant, underscoring the value of broad campus-level prevention rather than narrowly targeted 

interventions. 



 
 
 
 
Nisa et al., 2025                                                                                                                                        Pathfinder of Research || Vol. 3 No. 3 (2025)      
   

Page 42 of 46 

 

University health services should institutionalize routine blood pressure screening with brief, structured 

counselling and follow-up to normalize awareness and facilitate early risk modification. Campus programming 

ought to emphasize healthy weight through accessible nutrition guidance and time-efficient physical activity 

opportunities aligned to academic timetables. Sleep-hygiene education should be embedded in orientation and 

reinforced before assessment periods, coupled with practical supports that improve sleep regularity and 

duration. Tobacco control should combine a smoke-free campus environment with easy access to cessation 

support appropriate for intermittent and social use patterns seen in this age group. Dining services should 

progressively reduce discretionary salt and expand appealing, affordable options rich in fruits and vegetables, 

accompanied by simple menu labelling to enable lower-sodium choices without added burden. Because 

adjusted associations in this study were imprecise, these actions are best framed as population-wide health 

promotion delivered to all students, aiming to shift the overall blood pressure distribution rather than focusing 

solely on high-risk subgroups. 

Future research should strengthen external validity through probability-based sampling across multiple 

universities and reduce outcome misclassification with repeated blood pressure assessments on separate days 

or the inclusion of home or ambulatory monitoring in subsamples. Exposure assessment should be enhanced 

using objective or validated tools, including accelerometry for activity and sedentary time, 24-hour urine or 

repeated dietary recalls for sodium intake, and wearable-based logs for sleep duration and regularity, alongside 

validated stress instruments to separate perceived stress from related constructs. Longitudinal designs following 

students across academic terms would clarify temporal ordering among stress, sleep, behaviour change, and 

blood pressure transitions. Pragmatic trials or phased operational changes such as cafeteria salt reformulation, 

structured sleep-hygiene modules, or brief tobacco-cessation interventions should be embedded within 

university systems to estimate real-world effects and inform scalable policy across Bangladeshi campuses 

Funding 

This work had no outside funding. 

Author Contribution 

The authors were involved in the creation of the study design, data analysis, and execution stages. Every writer 

gave their consent after seeing the final work. 

Acknowledgments 

We would like to thank the authors of the reviewed articles 

A statement of conflicting interests 

The authors declare that none of the work reported in this study could have been impacted by any known 

competing financial interests or personal relationships. 

 

6. References  



 
 
 
 
Nisa et al., 2025                                                                                                                                        Pathfinder of Research || Vol. 3 No. 3 (2025)      
   

Page 43 of 46 

 

Abeetha, S., Sureka, V., Brinda, S., Ganesh, M., Olickal, J.J. and Sujatha (2018) ‘Prevalence of prehypertension 

and its association with levels of stress and anxiety among students of various disciplines in Chennai – A 

cross-sectional study’, National Journal of Physiology, Pharmacy and Pharmacology, 8(12), pp. 1599–1604. 

Addo, J., Smeeth, L. and Leon, D.A. (2007) ‘Hypertension in sub-Saharan Africa: a systematic review’, 

Hypertension, 50(6), pp. 1012–1018.  

Ansari, M. A. S., Islam, M. J., Jany, M. R., Nargis, F., Hossain, M. N., Hosen, M. M., ... & Sunny, A. R. (2024). 

Wastewater Treatment and Reuse: Correlation, Impact, and Critical Human Health Challenges. Journal of 

Angiotherapy, 8(12), 1-12 

Akhter, S., Ansari, M. A. S., Tiva, M. G., & Bhuyian, M. S. (2025). Improving Treatments for Oral Diseases, Head 

and Neck Cancers, as well as Developing New Technologies. Pathfinder of Research, 3(1), 1-25. 

Al-Daghri, N.M. et al. (2011) ‘Prevalence of metabolic syndrome among Saudi children and adolescents’, 

Diabetes Research and Clinical Practice, 93(3), pp. e13–e15. 

Al-Mohaissen, M. (2020) ‘Prehypertension among university students in Saudi Arabia’, Saudi Journal of 

Medicine & Medical Sciences, 8(2), pp. 93–97. 

Bakheet, T.M. et al. (2024) Hypertension and prehypertension among undergraduate students in Sohag 

University. Public Health and Community Medicine Department, Faculty of Medicine, Sohag University. 

Balkishan Sharma, Rajshekhar Wavare, Ajit Deshpande and Richa Nigam (2011) A study of academic stress and 

its effect on vital parameters in final year medical students at SAIMS Medical College, Indore, Madhya 

Pradesh. Available at: https://www.researchgate.net/ (Accessed: 21 April 2025). 

Bangladesh Bureau of Statistics (BBS) (2020) Household Income and Expenditure Survey (HIES) 2020. Dhaka: 

Ministry of Planning, Government of the People’s Republic of Bangladesh. 

Chobanian, A.V. et al. (2003) ‘The Seventh Report of the Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure: the JNC 7 report’, JAMA, 289(19), pp. 2560–2572. 

Grant, S.S., Magruder, K.P. and Friedman, B.H. (2018) ‘Controlling for caffeine in cardiovascular research: A 

critical review’, International Journal of Psychophysiology, 133, pp. 193–201. 

doi:10.1016/j.ijpsycho.2018.07.001. 

Greenlund, K.J. et al. (2004) ‘Prevalence of heart disease and stroke risk factors in persons with prehypertension 

in the United States, 1999–2000’, Archives of Internal Medicine, 164(19), pp. 2113–2118. 

Gu, D. et al. (2002) ‘Prehypertension and risk of cardiovascular disease in Chinese adults’, JAMA, 292(11), pp. 

1293–1301. 

Gyamfi, D. et al. (2018) ‘Prevalence of pre-hypertension and hypertension and its related risk factors among 

undergraduate students in a tertiary institution, Ghana’, Alexandria Journal of Medicine, 54(4). 

doi:10.1016/j.ajme.2018.02.002. 



 
 
 
 
Nisa et al., 2025                                                                                                                                        Pathfinder of Research || Vol. 3 No. 3 (2025)      
   

Page 44 of 46 

 

Happy, A. T., Hossain, M. I., Islam, R., Shohel, M. S. H., Jasem, M. M. H., Faysal, S. A., ... & Sunny, A. R. (2024). 

Enhancing Pharmacological Access and Health Outcomes in Rural Communities through Renewable 

Energy Integration: Implications for chronic inflammatory Disease Management. Integrative Biomedical 

Research, 8(12), 1-12. 

He, F.J. and MacGregor, G.A. (2018) ‘Role of salt intake in prevention of cardiovascular disease: Controversies 

and challenges’, Nature Reviews Cardiology, 15(6), pp. 371–377. doi:10.1038/s41569-018-0004-1. 

Hossain, A.B. et al. (2019) ‘Exploring student migration in rural region of Bangladesh’, in Abraham, A. et al. 

(eds.) Emerging Technologies in Data Mining and Information Security. Singapore: Springer, pp. 25–36. 

doi:10.1007/978-981-13-1498-8_3. 

Hossain, B., Chowdhury, T. E., Fahad, M. A. H., Hossen, M. E., Ahmed, R., Nesa, A., ... & Sunny, A. R. (2024). 

Machine Learning for Cardiovascular Healthcare: Opportunities, Challenges, and the Path 

Forward. Integrative Biomedical Research, 8(12), 1-11. 

Ibrahim, N.K. et al. (2014) ‘Risk factors of coronary heart disease among medical students in King Abdulaziz 

University, Jeddah, Saudi Arabia’, BMC Public Health, 14(1), p. 411. doi:10.1186/1471-2458-14-411. 

Islam, M.N., Rahman, S. and Ali, M. (2021) ‘Academic engagement across study years: Perspectives from 

Bangladeshi undergraduates’, Journal of Student Research, 10(4), pp. 88–102. 

Javaheri, S., Omobomi, O. and Redline, S. (2019) ‘Insufficient sleep and cardiovascular disease risk’, in Grandner, 

M.A. (ed.) Sleep and Health. Cambridge, MA: Academic Press, pp. 203–212. doi:10.1016/B978-0-12-815373-

4.00016-2. 

Joshua, M.B., Soumya, V. and Naima, C. (2021) ‘Sleep duration and hypertension: Epidemiological evidence and 

underlying mechanisms’, American Journal of Hypertension, 35(1), pp. 3–10. doi:10.1093/ajh/hpab099. 

Kazuko, I.-T., Toshiki, O. and Hirofumi, T. (2003) ‘How much exercise is required to reduce blood pressure in 

essential hypertensives: A dose–response study’, American Journal of Hypertension, 16(8), pp. 629–633. 

doi:10.1016/S0895-7061(03)00941-8. 

Kuddus, M. A., Sunny, A. R., Sazzad, S. A., Hossain, M., Rahman, M., Mithun, M. H., ... & Raposo, A. (2022). 

Sense and Manner of WASH and Their Coalition with Disease and Nutritional Status of Under-five Children 

in Rural Bangladesh: A Cross-Sectional Study. Frontiers in Public Health, 10, 890293. 

Keith, M.D. et al. (2017) ‘Patterns of sedentary behavior and mortality in U.S. middle-aged and older adults: A 

national cohort study’, Annals of Internal Medicine, 167(7), pp. 465–475. doi:10.7326/M17-0212. 

Lim, K., Pan, W. and Tang, W. (2021) ‘Psychosocial risk factors and prehypertension among university students 

in ASEAN’, BMC Public Health, 21(1), pp. 1–12. 

Logaraj, M. et al. (2024) ‘Prevalence of prehypertension and its association to risk factors for cardiovascular 

diseases among male undergraduate students in Chennai’, International Journal of Community Medicine 

and Public Health, 3(3), pp. 748–752. doi:10.18203/2394-6040.ijcmph20160448. 



 
 
 
 
Nisa et al., 2025                                                                                                                                        Pathfinder of Research || Vol. 3 No. 3 (2025)      
   

Page 45 of 46 

 

Meena, S.K. and Rita, A. (2017) ‘The effects of insomnia and sleep loss on cardiovascular disease’, Sleep Medicine 

Clinics, 12(2), pp. 167–177. 

Mei-Yan, L., Na, L. and William, A.L. (2017) ‘Association between psychosocial stress and hypertension: A 

systematic review and meta-analysis’, Neurological Research, 39(6), pp. 573–580. 

Mohamad, T. (2020) ‘Prevalence of hypertension and associated risk factors among Al-Azhar University male 

students hostel, Cairo, Egypt’. 

Mohammad, A., Hossain, M.E. and Aktar, J. (2018) ‘The impact of socioeconomic status on selecting post-

secondary institutions: The case of private universities in Bangladesh’, European Journal of Education 

Studies. Available at: https://oapub.org/edu/index.php/ejes/article/view/2163 (Accessed: 21 April 2025). 

Mohammad, N.N. (2018) A comparative study of the socioeconomic profile of public and private university 

students in Bangladesh. ResearchGate. 

Nguyen, T., Le, H. and Pham, Q. (2021) ‘Prevalence of prehypertension and its associated factors among 

university students in Vietnam’, BMC Public Health, 21(1), pp. 1–9. 

Oladapo, O.O. et al. (2012) ‘Prevalence of cardiometabolic risk factors among a rural Yoruba south-western 

Nigerian population: a population-based survey’, Cardiovascular Journal of Africa, 21(1), pp. 26–31. 

Patel, S. and Rao, D. (2020) ‘Final-year thesis participation: Motivations and barriers’, Journal of Higher 

Education Practice, 18(3), pp. 155–170. 

Patnaik, A. and Choudhury, K.C. (2015) ‘Assessment of risk factors associated with hypertension among 

undergraduate medical students in a medical college in Odisha’, Advanced Biomedical Research, 4(1), p. 

38. doi:10.4103/2277-9175.151245. 

Peltzer, K. and Pengpid, S. (2021) ‘Prehypertension and psychosocial risk factors among university students in 

ASEAN countries’, BMC Cardiovascular Disorders, 21(1). 

Peshka, P., Angelika, V. and Lidia, G. (2025) ‘Exploring health literacy of medical students: A cross-sectional 

study’, Acta Medica Bulgarica, 52(1). doi:10.2478/amb-2025-0010. 

Rahman, M. H., Islam, T., Hossen, M. E., Chowdhury, M. E., Hayat, R., Shovon, M. S. S., ... & Sunny, A. R. (2024). 

Machine Learning in Healthcare: From Diagnostics to Personalized Medicine and Predictive 

Analytics. Journal of Angiotherapy, 8(12), 1-8. 

Reddy, K.S. and Prabhakaran, D. (2005) ‘Hypertension in the developing world: A consequence of progress’, 

Current Cardiology Reports, 7(2), pp. 79–80. 

Renata, M., Dariush, M. and Sarah, K.W. (2010) ‘Red and processed meat consumption and risk of incident 

coronary heart disease, stroke, and diabetes mellitus: A systematic review and meta-analysis’, Circulation, 

121(21), pp. 2271–2283. 



 
 
 
 
Nisa et al., 2025                                                                                                                                        Pathfinder of Research || Vol. 3 No. 3 (2025)      
   

Page 46 of 46 

 

Sazzad, S. A., Chowdhury, R., Hasan, M. R., Tiva, M. G., Rahman, K., Ansari, M. A. S., & Sunny, A. R. (2025). 

Public Health, Risk Perception, and Governance Challenges in the 2025 Los Angeles Wildfires: Evidence 

from a Community-Based Survey. Pathfinder of Research, 3(1), 26-41. 

Sharda, K. et al. (2023) ‘To estimate the prevalence of obesity and high blood pressure among undergraduate 

students at a university medical institution in North India’, Journal of the Association of Physicians of India, 

71(11), pp. 30–35. 

Sharma, P. and Reddy, K.S. (2022) ‘Prevalence of prehypertension and its risk factors among undergraduate 

medical students in a tertiary care teaching medical college, Kakinada’, European Journal of Cardiovascular 

Medicine, 7(3), pp. 179–186. 

Sogari, G. et al. (2018) ‘College students and eating habits: A study using an ecological model for healthy 

behavior’, Nutrients, 10(12), Article 12. doi:10.3390/nu10121823. 

Tajwar, T. (2024) ‘Married vs unmarried life, lead by tertiary level students: An opinion-based survey to interpret 

different aspects among the university-going students in Bangladesh’, Prizren Social Science Journal, 8(3). 

doi:10.32936/pssj.v8i3.526. 

Tiva, M. G., Tarin, N. N., Hasan, M. R. K., Urbi, S. R. C., & Sazzad, S. A. (2025). Post-COVID-19 Workforce 

Management in US Healthcare: Burnout, Retention, and Strategies for Enhancing Cultural Competency. 

Pathfinder of Research, 3(1), 98-119. 

Tiva, M. G., Urbi, S. R. C. & Hasan, M. R. K. (2025b). Preventable Readmissions and Financial Management in 

Healthcare: A Comparative Study of Cost Containment in Non-Profit and For-Profit Hospitals. Pathfinder of 

Research, 3(2), 1-21 

Urbi, S. R. C. & Tiva, M. G. (2025). Technology and Innovation in Healthcare: Adoption of AI and Predictive 

Analytics in Hospital Management. Pathfinder of Research, 3(2), 22-45 

Vo, H.-K. et al. (2023) ‘Prevalence and risk factors of prehypertension/hypertension among freshman students 

from the Vietnam National University: a cross-sectional study’, BMC Public Health, 23(1), pp. 1–10. 

doi:10.1186/s12889-023-16344-0. 

World Health Organization (2020). Cardiovascular diseases (CVDs). Available at: https://www.who.int/news-

room/fact-sheets/detail/cardiovascular-diseases-(cvds) (Accessed: 21 April 2025). 

Yun, M., Li, S., Sun, D., Ge, S., Lai, C. C., Fernandez, C., ... & Berenson, G. S. (2015). Tobacco smoking strengthens 

the association of elevated blood pressure with arterial stiffness: the Bogalusa Heart Study. Journal of 

hypertension, 33(2), 266-274. 


