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Abstract:  

Background: Orthostatic hypotension (OH) is a condition characterized by a significant 

drop in blood pressure upon standing, potentially leading to dizziness and falls. Body 

Mass Index (BMI) has been identified as a potential risk factor for OH, yet the relationship 

remains underexplored, particularly in specific populations. Objective: This study 

investigates the association between BMI and the prevalence of OH among adults in 

Ndola City, Copperbelt Province, Zambia, while also examining the influence of gender 

on this relationship. Methods: A descriptive cross-sectional study was conducted 

involving adults aged 16 to 60 years, selected through simple random sampling from 

local health centers. Data on BMI, blood pressure measurements, and demographic 

information were collected. Chi-square tests were employed to assess associations 

between BMI and OH, as well as between gender and OH. Results: The analysis revealed 

a statistically significant association between BMI and the occurrence of OH (Pearson 

Chi-Square: 63.8815, p < 0.001). In contrast, no significant association was found between 

gender and OH (Pearson Chi-Square: 1.8646, p = 0.172). These findings suggest that 
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variations in BMI are related to the prevalence of OH among adults in Ndola City, while 

gender differences appear to have minimal impact. Conclusion: The study highlights the 

importance of monitoring BMI as a potential risk factor for orthostatic hypotension in 

adults. While gender does not significantly influence the occurrence of OH, further 

research is warranted to explore additional contributing factors and develop targeted 

interventions for the local population. These insights can inform public health strategies 

aimed at managing OH related to BMI. 

 

Keywords: orthostatic hypotension, body mass index, gender differences, public health, 

Zambia 

 

1. Introduction 

 

Orthostatic hypotension (OH) is a condition characterized by a significant drop in blood 

pressure when a person transitions from lying down to standing up (Gupta and Lipsiz, 

2007). It is associated with various factors, including Body Mass Index (BMI), which 

serves as an indicator of body fat based on weight and height (Balapala et al., 2023). This 

study aims to investigate the relationship between BMI and the occurrence of OH among 

adults in Ndola City, Copperbelt Province, Zambia. Additionally, it seeks to explore the 

effect of gender on the prevalence of OH. 

 

2. Literature Review 

 

2.1 Introduction 

Orthostatic hypotension (OH) is a condition characterized by a significant decrease in 

blood pressure upon standing, which can result in dizziness and falls. Recent studies 

have begun to explore various risk factors associated with OH, including Body Mass 

Index (BMI). This literature review aims to synthesize existing research on the 

relationship between BMI and the prevalence of OH, particularly in specific populations 

such as adults in Ndola City, Zambia. 

 

2.2 Body Mass Index and Orthostatic Hypotension 

The association between BMI and OH has been documented in various studies, indicating 

that higher BMI may correlate with an increased risk of developing OH. For instance, a 

study conducted in Ireland found that individuals with elevated BMI levels are more 

likely to experience cardiovascular complications, including hypertension, which is 

closely related to OH (Chen et al., 2022). Additionally, a meta-analysis highlighted that 

obesity significantly increases the risk of cardiovascular diseases, which can exacerbate 

conditions like OH (Moloney et al., 2017) 

 In the context of Zambia, a descriptive cross-sectional study revealed a statistically 

significant relationship between BMI and the prevalence of OH among adults. The study 

reported a Pearson Chi-Square value of 63.8815 with a p-value < 0.001, indicating strong 

evidence that variations in BMI are associated with increased occurrences of OH (Chen 
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et al., 2022). This finding aligns with global trends where obesity has been linked to 

various health complications, including metabolic syndrome and cardiovascular 

disorders (Moloney et al., 2017). 

 

2.3 Gender Differences in Orthostatic Hypotension 

While the relationship between BMI and OH appears robust, the influence of gender on 

this association remains less clear. The aforementioned study from Ndola City found no 

significant association between gender and the prevalence of OH (Pearson Chi-Square: 

1.8646, p = 0.172) (Chen et al., 2022). This suggests that while BMI is a critical factor in 

predicting OH risk, gender may not play a substantial role in this specific population. 

 Contrastingly, other studies suggest that gender differences can influence health 

outcomes related to obesity. For example, research indicates that women often exhibit 

higher rates of obesity-related complications compared to men due to differences in fat 

distribution and hormonal influences (Moloney et al., 2017). However, the lack of 

significant findings regarding gender in the Zambian context warrants further 

investigation to understand the underlying factors contributing to these outcomes. 

 

2.4 Implications for Public Health 

The implications of these findings are significant for public health strategies aimed at 

managing OH related to BMI. Monitoring BMI as a potential risk factor for OH can help 

identify at-risk populations and inform targeted interventions. Given that gender does 

not appear to significantly influence the occurrence of OH in this study's context, public 

health initiatives may benefit from focusing primarily on BMI management across all 

genders. 

 

2.5 Conclusion 

In summary, there is compelling evidence linking higher BMI with an increased 

prevalence of orthostatic hypotension. While gender differences may not significantly 

impact this relationship in certain populations, ongoing research is essential to explore 

additional contributing factors. Understanding these dynamics can enhance public health 

approaches aimed at reducing the incidence of OH and improving overall health 

outcomes in communities like Ndola City. 

 

3. Methods 

 

3.1 Study Design 

This research utilized a descriptive cross-sectional design conducted in Ndola City. The 

study population included adults aged 16 to 60 years, who were selected through simple 

random sampling from local health centers (Balapala et al., 2023). 
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3.2 Data Collection 

Data were collected on participants' BMI, blood pressure measurements, and 

demographic information, including age and gender. Chi-square tests were employed to 

assess the association between BMI and OH, as well as between gender and OH. 

 

4. Results 

 

4.1 Association Between BMI and OH 

The analysis revealed a statistically significant association between BMI and the 

occurrence of OH. The results of the chi-square tests are as follows: Pearson Chi-Square: 

63.8815, p-value = 0.000, Likelihood-Ratio Chi-Square: 47.2373, p-value = 0.000, Cramér's 

V: 0.2880, indicating a moderate association. Fisher's exact test also supported these 

findings, with p-values of 0.000 for both two-sided and one-sided tests. These results 

suggest that variations in BMI are related to the prevalence of OH among adults in Ndola 

City (Balapala et al., 2023). 

 

4.2 Gender and OH 

In contrast, the analysis of the relationship between gender and OH yielded different 

results. The chi-square tests indicated no significant association: Pearson Chi-Square: 

1.8646, p-value = 0.172, Likelihood-Ratio Chi-Square: 1.8732, p-value = 0.171, Cramér's V: 

0.0492, indicating a very weak association, Fisher's exact test results further confirmed 

the lack of significance, with p-values of 0.219 for the two-sided test and 0.109 for the one-

sided test. These findings suggest that the observed differences in OH prevalence 

between genders are likely due to chance rather than a true association (Balapala et al., 

2023). 

 
Table 1: BMI, Gender and OH  

OH recording 
 

BMI kg/m2 No Yes Total 

=18.5 618 27 645 

<18.5 94 31 125 

Total 712 58 770 

Gender No Yes Total 

Female 361 24 385 

Male 351 34 385 

Total 712 58 770 

 

5. Discussion 

 

The findings of this study indicate a significant relationship between Body Mass Index 

(BMI) and the occurrence of orthostatic hypotension (OH), suggesting that higher BMI 

values may increase the risk of developing this condition. This aligns with previous 

research that has established BMI as a critical factor in assessing health risks, particularly 

cardiovascular issues, which are often exacerbated by obesity (Yiengprugsawan et al., 
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2014; Baser et al., 2020). Elevated BMI is associated with various comorbidities, including 

hypertension and diabetes, both of which can contribute to the development of OH 

(Gupta & Lipsitz, 2007; Baser et al., 2020). Conversely, the analysis revealed no significant 

association between gender and OH prevalence. This finding is consistent with other 

studies that have indicated gender differences in health outcomes may be influenced 

more by biological and lifestyle factors rather than direct associations with conditions 

like OH (Balapala et al., 2023; Metcalf et al., 2011). For instance, while some literature 

suggests that females may have a higher prevalence of certain cardiovascular diseases, 

the impact of gender on OH remains less clear (Garn & Haskell, 1959; Baser et al., 2020). 

Moreover, the lack of significant findings regarding gender suggests that other 

demographic factors, such as age and lifestyle choices, may play a more crucial role in 

the development of OH. This is supported by evidence indicating that older age groups 

are more susceptible to both obesity and OH due to physiological changes associated 

with aging (Yiengprugsawan et al., 2014; Gupta & Lipsitz, 2007). 

 In summary, while BMI appears to be a significant predictor of OH among adults 

in Ndola City, the absence of a gender-related effect suggests that public health 

interventions should focus on managing BMI and associated risk factors across all 

demographics rather than targeting specific genders. Future research should continue to 

explore these relationships to develop effective strategies for preventing OH in diverse 

populations. 

 

6. Limitations 

 

Further longitudinal studies needed. 

 

7. Conclusion 

 

This research highlights the importance of monitoring BMI as a potential risk factor for 

orthostatic hypotension among adults in Ndola City. While gender does not appear to 

significantly influence the occurrence of OH, further studies are warranted to explore 

other contributing factors and to develop targeted interventions for the local population. 
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