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Abstract 

Objectives: This study aimed to identify predictors of absence versus presence of alteration in system 

status to inform targeted interventions. Methods: In a cross-sectional analysis of 2495 patients (70.1% 

women) from Bogotá’s public health facilities (Colombia Open Data, 2023), associations were 

examined between sociodemographic factors (gender, age groups, education, ethnicity) and clinical 

variables (BMI, disability type, COVID-19 vaccination, psychiatric risk, dyspnea scale) with health 

outcomes. Chi-square tests identified bivariate associations, and multivariable logistic regression 

predicted absence of alteration (reference: presence of alteration), reporting odds ratios (ORs), 95% 

confidence intervals (CIs), and model fit indicators (deviance, AIC, McFadden’s R²). Outliers were 

removed using z-scores; significance was set at p<0.05. Results: Women predominated in obesity 

(81% vs. 19% of men, p<0.001) and in health statuses without alteration but showed higher disability 

prevalence (16% vs. 6% in men, p<0.001). Men exhibited more altered statuses (e.g., pulmonary: 53.8% 

vs. 46.2%, p=0.006) and mental disabilities (70%, p<0.001). Underweight and obesity reduced odds of 

pulmonary alteration (OR=0.08 each, p<0.02) compared with overweight, whereas obesity decreased 

odds of absence of neurological alteration (OR=0.04, p=0.011). Absence of disability strongly favored 

absence of alteration (neurological OR=76.95, p<0.001). Lack of education increased odds of mental 

alteration (OR=2.67, p=0.006). Models showed moderate to excellent fit (R²=0.25–0.72). Conclusions: 

Gender, BMI, disability, age, and education are key predictors in NCD-related system alterations. 

Interventions such as BMI management and education strategies may reduce disparities and support 

WHO 2025 targets. Longitudinal research is recommended to strengthen causal interpretations. 

Keywords: non-communicable diseases; sociodemographic factors; body mass index (BMI); 

education; gender 

 

1. Introduction 

Non-communicable diseases (NCDs) represent a global public health challenge, accounting for 

approximately 73% of all deaths worldwide, with low- and middle-income countries (LMICs) bearing 

a disproportionate burden [1]. In Latin America, NCDs such as cardiovascular diseases, diabetes, 

chronic respiratory conditions, and mental health disorders contribute significantly to morbidity and 

mortality, driven by aging populations, urbanization, and lifestyle changes [2]. Colombia's age-

standardized mortality rate from non-communicable diseases (NCDs) currently ranges from 16.5 to 
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20.9 deaths per 100,000 population, placing the nation in the second quintile within the Americas. 

Over the period 2010–2021, the rate of premature mortality attributable to the five principal NCDs 

declined at an average annual rate of 1.0%, which falls short of the regional interim target of –1.92% 

for 2025. Such a trajectory signals moderate progress but insufficient momentum to achieve the 

overarching objective. Meanwhile, the rise in obesity prevalence and persistent tobacco consumption 

amplify the overall burden of disease [3,4]. Sociodemographic variables—namely age, sex, 

educational attainment, and ethnic background—interact with clinical indicators, including body 

mass index and functional disability, to shape NCD outcomes; however, the synergistic effects of 

these determinants have yet to be rigorously examined in discrete subnational settings [5]. 

While the literature on non-communicable diseases (NCDs) continues to expand, critical lacunae 

remain regarding the interplay of sociodemographic and clinical determinants and their capacity to 

forecast health trajectories across heterogenous populations, with Colombia serving as a notable 

example [6]. Earlier investigations have documented correlates linking diminished socioeconomic 

status, constrained educational attainment, and adverse NCD trajectories; the intersection of these 

variables with female sex and advanced age frequently exacerbates risk owing to entrenched 

structural inequities [7,8]. For instance, a meta-analysis highlighted that low educational attainment 

increases the risk of cardiovascular and mental health disorders by up to 37% in Latin American 

populations [9]. However, there is a paucity of comprehensive analyses integrating multiple 

predictors such as BMI, disability status, and vaccination history across various health domains 

(pulmonary, neurological, mental) in Colombian settings. This is particularly relevant in the context 

of the COVID-19 pandemic, which has exacerbated NCD burdens due to disrupted healthcare access 

and increased psychiatric risks [1,2]. Moreover, publicly available datasets, such as those provided 

by Colombia’s Open Data portal, offer unique opportunities to explore these associations in large, 

representative samples, yet few studies have leveraged such resources to examine regional disparities 

[10]. 

This study aims to address existing knowledge gaps by analyzing a comprehensive dataset from 

the Northern Integrated Health Services Subnetwork (Subred Integrada de Servicios de Salud Norte 

E.S.E.), derived from the records of 2,495 patients in Bogotá, to elucidate the determinants of chronic 

disease trajectories. The model examines a spectrum of sociodemographic covariates (i.e., sex, age, 

educational level, ethnic identification) alongside clinical metrics (i.e., body mass index, functional 

disability, history of COVID-19 vaccination), deliberately stratifying outcomes by gender and age 

cohorts in light of preliminary observations suggesting disproportionate disability rates and 

differential engagement with health services. 

Through a cross-sectional design and multivariable logistic regression methodologies, the study 

seeks to isolate salient and modifiable predictors capable of guiding targeted interventions and 

refining clinical guidelines within Colombian health systems. We hypothesize that female sex, older 

age, low education, elevated BMI, and disability increase the odds of abnormal pulmonary, 

neurological, and mental health outcomes, with stronger effects in men for pulmonary and mental 

domains. 

2. Materials and Methods 

2.1. Study Design and Data Source 

This study employed a cross-sectional design to analyze sociodemographic and health-related 

factors associated with chronic diseases in an initial sample of 2602 participants, reduced to 2495 after 

the removal of outliers. The data were sourced from the “Enfermedades Crónicas” dataset, publicly 

available on the Colombian Open Data portal, managed under the provisions of Colombia’s Law 

1712 of 2014 on Transparency and Access to Public Information. The dataset, compiled by the Subred 

Integrada de Servicios de Salud Norte E.S.E., provides a comprehensive summary of chronic disease 

diagnoses and related clinical and sociodemographic variables. Data collection spanned from January 
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1, 2023, to December 31, 2023, with the dataset last updated on July 17, 2024, and metadata updated 

on July 23, 2024, Site: https://www.datos.gov.co 

2.2. Study Population 

The study population initially comprised 2602 individuals, from which 107 participants 

identified as outliers were excluded during data analysis (4.1%), resulting in a final sample of 2495 

participants, consisting of 1749 women (70.1%) and 746 men (29.9%). Subjects of this investigation 

were patients attending services within the Subred Norte E.S.E., specifically at Hospital Simón 

Bolívar, Hospital Engativá Calle 80, Hospital EMAUS, Hospital Suba, and the network of health 

centres located in Verbenal, Prado Veraniego, Bachué, San Cristóbal, Suba, Gaitana, San Luis, and 

Buena Vista. Eligibility for inclusion required the availability of complete sociodemographic and 

clinical variables documented in the institutional clinical data repository for the duration of the study. 

No specific exclusion criteria were applied beyond the removal of outliers, as the dataset aimed to 

represent the general patient population with chronic conditions. 

2.3. Data Collection 

Sociodemographic and clinical data were collected using a standardized structured form 

integrated into the institution’s electronic medical record system, validated and approved by the 

Subred Norte E.S.E. Clinical Records Committee in accordance with Colombia’s Ministry of Health 

Resolution 1995 of 1995. Data were gathered during initial patient interviews as part of routine 

clinical care. Sociodemographic variables included age, gender identity, ethnic group, educational 

level, and sexual orientation. Clinical variables encompassed body mass index (BMI), cardiovascular, 

pulmonary, neurological, mental, and musculoskeletal system status, dyspnea scale, psychiatric risk, 

COVID-19 vaccination status, and type of disability. 

Anthropometric measurements (height and weight) were conducted during medical or nursing 

consultations between 7:00 a.m. and 5:00 p.m. across Subred Norte facilities. Measurements were 

performed using calibrated equipment, including adult scales (e.g., Health o Meter models 844KL, 

524KL; Seca models 813, 376; Detecto, Tanita, with capacities of 150–220 kg and precision of 0.1 kg), 

pediatric scales (e.g., Health o Meter HM200P, Seca pediatric models), wall-mounted stadiometers 

(e.g., Charder Medical, Seca 213, range 0–220 cm, precision 1 mm), infantometers (e.g., Bioplus, Seca, 

precision 1 mm), and inextensible measuring tapes (e.g., Seca) for body circumferences. All 

instruments were regularly calibrated in accordance with the institutional maintenance and 

metrology program, fulfilling the specifications of Resolution 2003 of 2014. 

Medical specialists internists, cardiologists, pulmonologists, and endocrinologists along with 

general practitioners, established diagnoses of chronic conditions through standardized clinical and 

paraclinical criteria derived from the Ministry of Health’s clinical practice guidelines. Diagnoses were 

recorded using the International Classification of Diseases, 10th Revision (ICD-10), with the primary 

diagnosis assigned based on severity and its effect on the patient’s quality of life, followed by the 

documentation of relevant secondary diagnoses (comorbidities). The dyspnea scale was assessed 

using the modified Medical Research Council (mMRC) scale, internationally validated and 

recommended by the Colombian Association of Pulmonology and the Global Initiative for Chronic 

Obstructive Lung Disease (GOLD), classifying dyspnea into five grades (0–4) based on activity 

limitation. 

2.4. Risk Assessments Included 

• Cardiovascular risk: Evaluated using the Framingham scale adapted for Colombia (low <5%, 

moderate 5–9%, high ≥10% over 10 years) or the WHO cardiovascular risk scale when laboratory 

data (e.g., HDL, LDL, total cholesterol) were unavailable. 

• Pulmonary risk: Assessed via pre- and post-bronchodilator spirometry (Spirolab III, Sipodoc), 

clinical evaluation, oxygen saturation, and 6-minute walk test when indicated, with risk 
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stratified using GOLD classification (grades 1–4 based on FEV1), BODE index, and mMRC 

dyspnea scale. 

• Neurological risk: Determined through clinical neurological evaluation, Mini-Mental State 

Examination (MMSE), Yesavage Geriatric Depression Scale for older adults, and vascular risk 

factor assessment, with severity assessed using the NIHSS (National Institutes of Health Stroke 

Scale) and MDS-UPDRS for Parkinson’s risk. 

• Musculoskeletal risk: Evaluated clinically with joint range-of-motion measurements, Wong-

Baker visual analog pain scale, numerical pain scale, Oswestry Disability Index for low back 

pain, WOMAC index for osteoarthritis, FRAX for fracture risk, and Downton Fall Risk Index. 

• Chronic Obstructive Pulmonary Disease (COPD): Diagnosed via spirometry (FEV1/FVC post-

bronchodilator <0.7 per GOLD criteria), clinical evaluation, chest X-ray, and selective chest CT. 

Disability was categorized using institutional protocols and disability certificates, following 

standardized criteria for cognitive, mental, motor-physical, sensory, psychological, and multiple 

disabilities. 

2.5. Ethical Considerations 

All participants provided informed consent upon enrollment in chronic disease care programs, 

authorizing the use of their anonymized data for statistical, academic, and research purposes, in 

compliance with Colombia’s Law 1581 of 2012 on personal data protection. The study adhered to the 

ethical principles outlined in the Declaration of Helsinki and was conducted using anonymized 

secondary data, requiring no additional institutional ethics approval. 

2.6. Statistical Analysis 

Data were analyzed using the statistical software Jamovi version 2.3. The initial sample of 2602 

participants was refined by removing 107 outliers, resulting in a final sample of 2495 participants. 

Outliers were identified in Microsoft Excel 365 by calculating z-scores, excluding values falling 

outside the range of -3 to 3 standard deviations, following a standard criterion for approximately 

normal distributions. Categorical data were characterized through counts and proportional 

distributions; gender composition revealed 70.1% female and 29.9% male. Contingency relationships, 

specifically between body mass index and clustered health conditions, and between sex and reported 

disability, were quantified using Pearson’s Chi-square statistic. Stepwise logistic regression served to 

ascertain determinants of a favorable systemic status, juxtaposed to systemic alteration, across 

pulmonary, neurological, and psychiatric health frameworks. For each determinant, we reported 

odds ratios, 95% confidence intervals, and two-tailed significance values. 

Model fit was assessed using deviance, Akaike Information Criterion (AIC), and McFadden’s R². 

Statistical significance was set at p<0.05. The combined use of Excel for outlier identification and 

Jamovi for statistical analyses ensured robust handling of the dataset’s complexity, enabling precise 

evaluation of associations and predictors. 

3. Results 

This study presents a comprehensive analysis of sociodemographic and health-related factors 

associated with various health domains in a sample of 2495 participants. 

3.1. Sociodemographic Characteristics 

Table 1 catalogues sociodemographic attributes of the cohort, allowing for thorough 

examination of population distributions. When the sample is examined across sociodemographic 

dimensions, the predominance of women is evident in virtually every stratum. Among those 

reporting no formal education, primary, secondary, and professional qualifications, women 
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comprised 74%, 70%, 67%, and 66%, respectively. Gender balance approached near parity only at the 

technical/technological bracket, where men constituted 48% and women 52% of the cohort. The 

contours of gender identity reveal an overwhelming cisgender majority (99%), within which women 

account for 71% of respondents. Non-binary persons are largely men (89%), and transgender 

identities are nearly evenly distributed among men and women, each group constituting 50% of the 

small subgroup reporting such identity. For ethnic group, most reported no particular affiliation 

(98%), with a similar gender distribution to the overall population, although the ROM (80%) and 

Raizal (89%) groups were predominantly male. Finally, regarding sexual orientation, heterosexuality 

was the most frequently reported (95%), with women being the majority (70%), while other 

orientations such as homosexuality (57% women) and “other” (81% women) showed a higher female 

proportion. 

Table 1. Sociodemographic characteristics of the study population. 

Level educational Male Female Total 

No Education 207 (26%) 586 (74%) 793 

Primary 329 (30%) 768 (70%) 1097 

Professional 10 (34%) 19 (66%) 29 

Secondary 164 (33%) 337 (67%) 501 

Technical/Technological 36 (48%) 39 (52%) 75 

Total 746 (30%) 1749 (70%) 2495 

Gender Identity 

Cisgender 727 (29%) 1744 (71%) 2471 

Non-Binary 16 (89%) 2 (11%) 18 

Transgender 3 (50%) 3 (50%) 6 

Total 746 (30%) 1749 (70%) 2495 

Ethnic Group 

Afro-Colombian 0 (0%) 9 (100%) 9 

Indigenous 10 (43%) 13 (57%) 23 

None of the above 724 (30%) 1725 (70%) 2449 

ROM (Gypsy) 4 (80%) 1 (20%) 5 

Raizal (San Andrés) 8 (89%) 1 (11%) 9 

Total 746 (30%) 1749 (70%) 2495 

Sexual Orientation 

Bisexual 0 (0%) 1 (100%) 1 

Heterosexual 719 (30%) 1663 (70%) 2382 

Homosexual 10 (43%) 13 (57%) 23 

Other 17 (19%) 72 (81%) 89 

Total 746 (30%) 1749 (70%) 2495 

3.2. Health Conditions in the General Population and According to Sex 
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Table 2 details the frequency of selected health conditions stratified by sex, revealing 

pronounced disparities in outcomes between males and females. The stratification of demographic 

characteristics according to sex disclosed uniform trends across the observed strata, the female 

subgroup exceeding the male subgroup in nearly all classifications, as summarised in Table 2. 

General Characteristics of the Population by Gender. Examination of the body mass index 

distribution disclosed a higher frequency of women than men in every quantile, with striking 

divergences recorded in the categories of obesity (81% of the affected subjects were women, 19% were 

men) and overweight (70% women, 30% men); both disproportionate distributions attained statistical 

significance (χ² = 64.48, p < 0.001). 

In terms of pulmonary status, women showed a higher proportion of absence of alteration 

category (71% vs. 29%), whereas men had a higher proportion of abnormalities (54% vs. 46%; χ² = 

10.17, p = 0.006). For mental status, women also predominated in the absence of alteration category 

(71%), although men showed a slightly higher proportion in the presence of alteration condition (47%; 

χ² = 18.84, p < 0.001). Regarding psychiatric risk, men were clearly overrepresented in the low-risk 

(72%) and medium-risk (100%) categories, while women accounted for the majority in the no-risk 

group (78%; χ² = 387.29, p < 0.001). Regarding COVID-19 vaccination uptake, women exhibited higher 

dose completion, representing 76% of the cohort receiving the primary series and 68% of those 

achieving the booster series (χ² = 33.01, p < 0.001). Stratification by educational attainment revealed a 

consistent female predominance across all brackets, most pronounced among those without formal 

education (74% female) and those with only primary schooling (70%). The gender disparity 

diminished among individuals with technical/technological (52% female) and professional training 

(66% female) credentials (χ² = 19.39, p < 0.001). Finally, when analyzing the type of disability, women 

were more prevalent in the cognitive, motor-physical, psychological, and no-disability categories, 

whereas men had higher prevalence of mental (70%) and multiple disabilities (54%; χ² = 49.84, p < 

0.001). 

Table 2. Various Health Conditions vs Population by Gender. 

BMI Female Male Total  p-value 

Underweight 186 (57 %) 142 (43 %) 328 (100 %) 

< .001 

 

Normal weight 591 (67 %) 287 (33 %) 878 (100 %) 

Overweight 465 (70 %) 195 (30 %) 660 (100 %) 

Obesity 507 (81 %) 122 (19 %) 629 (100 %) 

Cardiovascular System Status 

Abnormal 12 (54.5 %) 10 (45.5 %) 22 (100 %) 

0.109 Not Recorded 44 (62.9%) 26 (37.1 %) 70 (100 %) 

Normal 1693 (70.4 %) 710 (29.6 %) 2403 (100 %) 

Pulmonary system status 

Abnormal 12 (46.2 %) 14 (53.8 %) 26 (100 %) 

0.006 Not Recorded 48 (61.5 %) 30 (38.5 %) 78 (100 %) 

Normal 1689 (70.6 %) 702 (29.4 %) 2391 (100 %) 

Neurological System Status 

Abnormal 17 (51.5 %) 16 (48.5 %) 33 (100 %) 

0.051 Not Recorded 46 (66.7 %) 23 (33.3 %) 69 (100 %) 

Normal 1686 (70.5 %) 707 (29.5 %) 2393 (100 %) 

Mental Status  

Abnormal 49 (53.3 %) 43 (46.7 %) 92 (100 %) < .001 
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Note: Statistical analysis was performed using the Chi-square (χ²) test to assess the association between 

variables; BMI = Body mass Index; Normal/Abnormal = absence/presence of clinical alteration, per ICD-10 and 

specialist criteria. 

3.3. Correlations Between Body Mass Index and Health Conditions 

Table 3 assesses correlations between body mass index (BMI) strata and multiple health 

conditions, clarifying the gradient between rising BMI and increasing morbidity. As shown in Table 

3. Body Mass Index vs. Various Health Conditions, the comparison of clinical conditions across body 

mass index (BMI) categories revealed statistically significant differences for all variables analyzed. 

Functionally, pulmonary measurements revealed that 95%–97% of individuals across all BMI strata 

demonstrated absence of alteration; however, a 3% incidence of presence of alteration was observed 

Not Recorded 52 (59.1 %) 36 (40.9 %) 88 (100 %)  

Normal 1648 (71.2 %) 667 (28.8 %) 2315 (100 %) 

Musculoskeletal system Status 

Abnormal 46 (73 %) 17 (27 %) 63 (100 %)  

Not Recorded 58 (71 %) 24 (29 %) 82 (100 %) 0.868 

Normal 1645 (70 %) 705 (30 %) 2350 (100 %)  

Dyspnea scale 

Light 37 (82 %) 8 (18 %) 45 (100 %) 

0.134 Moderate 21 (78 %) 6 (22 %) 27 (100 %) 

Severe 1691 (70 %) 732 (30 %) 2423 (100 %) 

Psychiatric risk  

Low risk 108 (28 %) 276 (72 %) 384 (100 %) 

<.001 Moderate risk 0 (0 %) 2 (100 %) 2 (100 %) 

No risk 1641 (78 %) 468 (22 %) 2109 (100 %) 

COVID-19 vaccine doses 

Zero 154 (60 %) 101 (40 %) 255 (100 %) 

<.001 
One 36 (64 %) 20 (36 %) 56 (100 %) 

Two 707 (76 %) 219 (24 %) 926 (100 %) 

Three 852 (68 %) 406 (32 %) 1258 (100 %) 

Educational Level 

None 586 (74 %) 207 (26 %) 793 (100 %) 

<.001 

Primary 768 (70 %) 329 (30 %) 1097 (100 %) 

Secondary 337 (67 %) 164 (33 %) 501 (100 %) 

Technical/Technological 39 (52 %) 36 (48 %) 75 (100 %) 

Professional 19 (66 %) 10 (34 %) 29 (100 %) 

Type of disability 

Cognitive 42 (74%) 15 (26%) 57 (100%) 

<.001 

Mental 11 (30%) 26 (70%) 37 (100%) 

Motor-physical 245 (63%) 147 (37%) 392 (100%) 

Multiple 41 (46%) 48 (54%) 89 (100%) 

No Present 1205 (73%) 437 (27%) 1642 (100%) 

Psychological 133 (73%) 50 (27%) 183 (100%) 
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exclusively within the underweight category, statistically significant when compared with the 

remainder of the sample (χ² = 23.39, p < 0.001). 

Evaluating neurological status, the distribution of normative findings was similarly high (94%–

99%), yet a higher frequency of abnormal results was noted in the normal weight (2%) and 

overweight (1%) strata, while the underweight group presented no deviations (χ² = 18.20, p = 0.006). 

With respect to mental status, 91%–95% of individuals were categorized as within normal limits; 

however, the underweight group showed the highest rate of alteration (6%), which diminished 

consistently across ascending BMI categories (χ² = 15.48, p = 0.017). Dyspnea characterization 

revealed that 96%–99% of participants reported very severe symptoms, although the obesity cohort 

exhibited a non-negligible 4% incidence of mild dyspnea, a frequency that was statistically 

anomalous when compared with the remaining strata (χ² = 38.49, p < 0.001). 

Finally, for psychiatric risk, most individuals in all BMI groups were classified as no risk (81%–

89%), with a trend toward lower proportions of low risk in higher BMI categories, highest in the 

underweight group (19%) and lowest in the obesity group (11%) (χ² = 19.47, p = 0.003). Overall, these 

findings suggest that underweight individuals show a higher prevalence of clinical alterations, 

whereas individuals with obesity tend to cluster in the normal categories, though with a higher 

prevalence of mild dyspnea. 

Table 3. Body Mass Index vs. Various Health Conditions. 

Pulmonary System Status 

BMI Abnormal Not Recorded Normal Total p-value 

Obesity 8 (1%) 19 (3%) 602 (96%) 629 (100%) 

< .001 

Overweight 1 (0%) 17 (3%) 642 (97%) 660 (100%) 

Normal weight 8 (1%) 38 (4%) 832 (95%) 878 (100%) 

Underweight 9 (3%) 4 (1%) 315 (96%) 328 (100%) 

Total 26 (1%) 78 (3%) 2391 (96%) 2495 (100%) 

Neurological System Status 

BMI Abnormal Not Recorded Normal Total  p-value 

Obesity 9 (1%) 15 (2%) 605 (96%) 629 (100%) 

0.006 

Overweight 5 (1%) 19 (3%) 636 (96%) 660 (100%) 

Normal weight 19 (2%) 32 (4%) 827 (94%) 878 (100%) 

Underweight 0 (0%) 3 (1%) 325 (99%) 328 (100%) 

Total 33 (1%) 69 (3%) 2393 (96%) 2495 (100%) 

Mental Status 

BMI Abnormal  Not Recorded  Normal  Total  p-value 

Obesity 12 (2%) 22 (3%) 595 (95%) 629 (100%) 

0.017 

Overweight 19 (3%) 19 (3%) 622 (94%) 660 (100%) 

Normal weight 42 (5%) 35 (4%) 801 (91%) 878 (100%) 

Underweight 19 (6%) 12 (4%) 297 (91%) 328 (100%) 

Total 92 (4%) 88 (4%) 2315 (93%) 2495 (100%) 

Dyspnea scale 

BMI Light  Moderate  Severe  Total  p-value 

Obesity 23 (4%) 3 (0%) 603 (96%) 629 (100%) 

< .001 
Overweight 12 (2%) 2 (0%) 646 (98%) 660 (100%) 

Normal weight 10 (1%) 20 (2%) 848 (97%) 878 (100%) 

Underweight 0 (0%) 2 (1%) 326 (99%) 328 (100%) 
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Total 45 (2%) 27 (1%) 2423 (97%) 2495 (100%) 

Psychiatric risk 

BMI Low Risk  Moderate Risk  No Risk Total  p-value 

Obesity 71 (11%) 0 (0%) 558 (89%) 629 (100%) 

0.003 

Overweight 122 (18%) 0 (0%) 538 (82%) 660 (100%) 

Normal weight 130 (15%) 2 (0%) 746 (85%) 878 (100%) 

Underweight 61 (19%) 0 (0%) 267 (81%) 328 (100%) 

Total 384 (15%) 2 (0%) 2109 (85%) 2495 (100%) 

Note: Statistical analysis was performed using the Chi-square (χ²) test to assess the association between 

variables; BMI = Body mass Index; Normal = absence of alteration per clinical criteria. 

In the comparison of age distribution by gender adults vs. older adults (Figure 1), a higher 

proportion of older adults was observed among women (84%) than among men (74%), whereas men 

had a higher proportion of adults (26%) compared to women (16%). This difference in distribution 

was statistically significant (χ² = 28.26, df = 1, p < 0.001), indicating that age is not independent of 

gender in the studied population 

 

Figure 1. Distribution of Age Groups by Gender. 

In the comparison between gender and the presence of disability (Figure 2), men accounted for 

the majority in both the group without disability (94%) and the group with disability (84%), although 

the proportion of women was notably higher in the group with disability (16%) compared to the 

group without disability (6%). This difference in distribution was statistically significant (χ² = 60.91, 

df = 1, p < 0.001), indicating that disability is not independent of gender in the studied population. 
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Figure 2. Distribution of Disability Status by Gender. 

3.4. Logistic Regression 

Table 4 employs logistic regression to isolate determinants of normal system status, contrasting 

pulmonary, neurological, and mental health domains; notable predictors include BMI, presence of 

disability, chronological age, and attainment of education, each contributing to the likelihood of 

retaining a normal health classification. 

Logistic regression analyses (Table 4) revealed significant predictors of absence of systemic 

alteration across pulmonary, neurological, and mental health domains in a sample of 2495 

participants. For pulmonary status (Deviance=215.42, AIC=247, R² McFadden=0.25), underweight 

(OR=0.08, 95% CI: 0.01–0.64, p=0.017) and obesity (OR=0.08, 95% CI: 0.01–0.67, p=0.019) were 

associated with a lower likelihood of abnormal status compared to overweight, while the absence of 

disability (OR=10.24, 95% CI: 2.66–39.43, p<0.001) and motor-physical disability (OR=14.04, 95% CI: 

2.74–71.89, p=0.002) significantly increased the likelihood of normal status compared to multiple 

disabilities. 

For neurological status (Deviance=96.06, AIC=130, R² McFadden=0.72), non-adults (OR=0.05, 

95% CI: 0.00–0.58, p=0.016) and obesity (OR=0.04, 95% CI: 0.00–0.47, p=0.011) were associated with a 

reduced likelihood of abnormal status, while no disability (OR=76.95, 95% CI: 6.56–902.98, p<0.001) 

and sensory disability (OR=51.29, 95% CI: 4.77–551.54, p=0.001) significantly increased the likelihood 

of normal status. For mental status (Deviance=507.1, AIC=531, R² McFadden=0.35), the absence of 

disability (OR=0.27, 95% CI: 0.13–0.57, p<0.001) and all disability types (e.g., no disability: OR=0.02, 

95% CI: 0.01–0.05; motor-physical: OR=0.03, 95% CI: 0.01–0.06, all p<0.001) were associated with a 

lower likelihood of abnormal status compared to multiple disabilities, whereas no formal education 

increased the likelihood (OR=2.67, 95% CI: 1.33–5.35, p=0.006) compared to primary education. These 

results underscore the substantial effects of body mass index, disability status, chronological age, and 

educational attainment on health results, the neurological specification yielding the optimal 

explanatory power (R²=0.72). However, the corresponding broad confidence intervals invite 

circumspection, as they may corrupt otherwise robust estimates owing to the limited size of certain 

subgroups. 
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Table 4. Significant Predictors of Absence of Systemic Alteration Across Multiple Health Domains (Reference: 

Presence of Alteration (PA)). 

Pulmonary system status 

(reference:  PA) 
Deviance AIC 

R2 

MCF 
Estimate SE Z p OR 

95% 

CI 

BMI: Underweight vs. 

Overweight 

215.42 247 0.25 

−2.55 1.07 −2.38 0.017 0.08 

0.01 

– 

0.64 

BMI: Obesity vs. Overweight −2.51 1.08 −2.34 0.019 0.08 

0.01 

– 

0.67 

Disability: No Disability vs. 

Multiple 
2.33 0.69 3.38 < .001 10.24 

2.66 

– 

39.43 

Disability: Motor-physical vs. 

Multiple 
2.64 0.83 3.17 0.002 14.04 

2.74 

– 

71.89 

Neurological sistem status  (reference: PA) 

Age (reference: adulsts) 

96.06 130 0.72 

-2.97 1.24 -2.40 0.016 0.05 

0.00 

– 

0.58 

BMI:  Overweight to Obesity  -3.23 1.27 -2.55 0.011 0.04 

0.00 

– 

0.47 

Disability (reference: yes) 4.34 1.26 3.46 <.001 76.95 

6.56 

– 

902.9 

Type of Disability (Sensory  to 

multiple) 
3.94 1.21 3.25 0.001 51.29 

4.77 

– 

551.5 

Mental status (reference: PA) 

Disability  (reference: yes) 

507.1 531 0.35 

−1.29 0.37 −3.47 <.001 0.27 
0.13–

0.57 

Type of Disability (no disability 

to multiple) 
−3.97 0.52 −7.60 <.001 0.02 

0.01–

0.05 

Type of Disability (psychosocial 

to multiple) 
−3.56 0.75 −4.73 <.001 0.03 

0.01–

0.12 

Type of Disability (sensory to 

multiple) 
−2.87 0.58 −4.91 <.001 0.06 

0.02–

0.18 

Type of Disability (motor 

physical to multiple) 
−3.67 0.47 −7.85 <.001 0.03 

0.01–

0.06 

Type of Disability (cognitive to 

multiple) 
−1.97 0.53 −3.72 <.001 0.14 

0.05–

0.39 
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Note: PA= presence of alteration. 

4. Discussion 

The present cross-sectional study provides valuable insights into the sociodemographic and 

clinical predictors of chronic disease outcomes in a Colombian population of 2495 patients, 

highlighting significant associations between factors such as gender, BMI, disability status, age, and 

education with health outcomes across pulmonary, neurological, and mental domains. Consistent 

with the hypothesis, our findings reveal a predominance of women in the sample (70.1%), who 

exhibited higher rates of obesity (81%) and normal system status in most domains, while men showed 

greater vulnerability in abnormalities (e.g., pulmonary: 53.8% abnormal in men vs. 46.2% in women) 

and certain disabilities (e.g., mental: 70% in men). BMI emerged as a key clinical predictor, with 

underweight individuals displaying higher proportions of mental abnormalities (6%) and psychiatric 

low risk (19%), whereas obesity was linked to mild dyspnea (4%) but lower psychiatric vulnerability 

[11]. Age and disability distributions revealed clear disparities: older men constituted 84% of the 

older-adult cohort (Figure 1), while 94% of the disability-free subgroup were women (Figure 2). These 

distributions reflect established trends in non-communicable diseases (NCDs) across low- and 

middle-income countries (LMICs), where sociodemographic inequalities magnify health burdens 

[8,8]. 

A key strength of the present analysis is the application of logistic regression models (Table 4), 

which discerned independent predictors distinguishing absence from presence of systemic alteration. 

These models provide strong empirical support for the design of targeted interventions in LMICs, 

directed at the most vulnerable demographic profiles identified. For pulmonary status, underweight 

and obesity reduced the odds of abnormal status (OR=0.08 for both, p<0.02) compared to overweight, 

while absence of disability (OR=10.24, 95% CI: 2.66–39.43, p<0.001) and motor-physical disability 

(OR=14.04, 95% CI: 2.74–71.89, p=0.002) increased odds of normality relative to multiple disabilities, 

suggesting protective effects in specific subgroups despite wide confidence intervals indicative of 

small sample sizes in abnormal categories. In the neurological domain, obesity (OR=0.04, p=0.011) 

and non-adult age (OR=0.05, p=0.016) were associated with lower abnormal odds, with no disability 

(OR=76.95, p<0.001) and sensory disability (OR=51.29, p=0.001) strongly favoring normal status—the 

model showing excellent fit (McFadden's R²=0.72). 

Mental status models revealed that all disability types decreased odds of presence of alteration 

compared to multiple disabilities (e.g., no disability: OR=0.02, p<0.001), but no formal education 

increased them (OR=2.67, 95% CI: 1.33–5.35, p=0.006) relative to primary education, emphasizing 

education's role in mental resilience [12]. These results mirror findings from similar logistic regression 

analyses in Colombian cohorts. For instance, in the SABE Colombia study, logistic models adjusted 

for age and gender showed female gender, older age, and low education as predictors of disability 

(ORs ranging 1.5–3.2 for low education), with BMI influencing multimorbidity [13,14]. Likewise, a 

study on frailty in older Colombians with chronic diseases used logistic regression to link low 

education and female gender to higher frailty odds (OR=2.1 for no education), paralleling our mental 

domain findings. Internationally, meta-analyses in Latin America report low education elevating 

NCD risks by 37–40% via logistic models, consistent with our education-BMI interactions [9]. 

Our gender-specific associations (Table 2), where women predominated in obesity yet normal 

pulmonary/mental status, resonate with regional patterns; for example, dynapenic abdominal obesity 

in Colombian older adults was more prevalent in women (OR=1.8), linked to multimorbidity via 

logistic regression. Similarly, BMI-health condition links (Table 3) align with studies showing 

underweight status predicting psychiatric risks (OR=1.5–2.0) in urban Colombian populations, and 

obesity correlating with dyspnea in NCD cohorts [2]. The higher vaccination rates among women 

(e.g., 76% with two doses) post-COVID underscore gender disparities in health-seeking behavior, 

echoing PAHO reports on exacerbated NCD burdens [3,15]. These convergences validate our models' 

Education Level (none to 

primary) 
0.98 0.35 2.77 0.006 2.67 

1.33–

5.35 
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applicability, as seen in predictive studies where sociodemographics explained 25–35% variance in 

NCD outcomes, akin to our R² values (0.25–0.72) [5]. 

Clinically, these findings imply the need for gender- and education-tailored NCD programs in 

Colombia, such as BMI-targeted interventions for underweight men to mitigate mental 

abnormalities, or disability-inclusive pulmonary care. Public health implications include leveraging 

open datasets for surveillance, as disparities in ethnic minorities (e.g., 100% Afro-Colombian women, 

Table 1) suggest culturally sensitive strategies [6]. Strengths include a large, representative sample 

from public facilities, rigorous outlier removal, and validated tools, enhancing generalizability within 

urban Colombian contexts [14]. However, limitations warrant caution: the cross-sectional design 

precludes causality, potentially confounding bidirectional BMI-disability links; reliance on secondary 

data may introduce recording biases, especially for "not recorded" categories (3–4% in systems); small 

subgroups (e.g., non-binary: n=18) limit power, reflected in wide CIs; and exclusion of rural areas 

restricts national extrapolation, unlike broader surveys showing rural-urban diabetes gradients. 

Future research should employ longitudinal designs to confirm causality, incorporate multilevel 

modeling for socioecological factors (e.g., SEM approaches), and expand to underrepresented groups. 

Integrating biomarkers could refine predictors, building on our logistic framework. Ultimately, 

addressing these predictors could reduce Colombia's NCD mortality, aligning with WHO 2025 

targets [1]. 

Limitations 

As with any cross-sectional design, our study cannot establish causality, potentially overlooking 

bidirectional relationships, such as abnormal health statuses contributing to disability or BMI 

changes over time, as noted in similar Colombian cohorts where reverse causation biased associations 

in NCD multimorbidity. Reliance on secondary administrative data from electronic medical records 

introduces risks of misclassification or recording biases, particularly for "not recorded" categories (3–

4% across systems), which may underestimate abnormalities if clinicians prioritized severe cases; this 

is a common limitation in open-data analyses, as evidenced by validation studies showing 10–20% 

underreporting in Latin American registries. Small subgroup sizes (e.g., non-binary n=18, ethnic 

minorities <1%, abnormal outcomes <5%) led to wide confidence intervals in logistic models (e.g., 

neurological OR=76.95, CI 6.56–902.98), signaling potential instability and overfitting, especially in 

rare event strata; sensitivity analyses like Firth's penalization could mitigate this but were not feasible 

with the dataset. The urban Bogotá focus limits generalizability to rural or other Colombian regions, 

where NCD burdens differ due to access disparities, as rural-urban gradients in diabetes and obesity 

prevalence reach 1.5–2-fold in national surveys. Unmeasured confounders (e.g., socioeconomic status 

beyond education, physical activity, smoking) may explain residual variance (e.g., pulmonary 

R²=0.25), though our models controlled for key variables per literature guidelines. Finally, the 2023 

data predates recent post-COVID NCD surges reported in 2024–2025, potentially underestimating 

current psychiatric risks amid ongoing pandemics. 

5. Conclusions 

This study identifies gender, BMI, disability, age, and low education as robust predictors of 

abnormal pulmonary, neurological, and mental health statuses in an urban Colombian population. 

Using open data and logistic modeling, we propose targeted interventions—such as BMI programs 

for underweight men and educational enhancements for mental resilience—to mitigate Colombia’s 

NCD burden, declining 1.0% annually but trailing PAHO 2025 targets. The findings support 

equitable policies and disability-inclusive care to reduce premature mortality. Prospective studies 

with diverse cohorts and advanced analytics are critical to confirm causality and scale solutions. 
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The following abbreviations are used in this manuscript: 

NCDs  Non-communicable diseases 

BMI  Body Mass Index 

ICD-10  International Classification of Diseases, 10th 

mMRC  Modified Medical Research Council (Dyspnea Scale) 

GOLD 
 Global Initiative for Chronic Obstructive Lung 

Disease 

MMSE  Mini-Mental State Examination 

NIHSS  National Institutes of Health Stroke Scale 

MDS-UPDRS 
 Movement Disorder Society-Unified Parkinson’s 

Disease Rating Scale 

WOMAC 
 Western Ontario and McMaster Universities 

Osteoarthritis Index 

FRAX  Fracture Risk Assessment Tool 

COPD  Chronic Obstructive Pulmonary Disease 
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