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Background: Pulmonary hypertension (PH) is a common and clinically significant 

complication of chronic obstructive pulmonary disease (COPD) however, data from 

Afghanistan remain limited. Establishing local prevalence is crucial for regional com-

parisons and health policy.  

Methods: We conducted a retrospective cross-sectional study at Aliabad Teaching 

Hospital, Kabul, between March 2019 and March 2020. Patients aged ≥35 years with 

COPD were included. Those with alternative causes of PH were excluded. Data on 

demographics and echocardiographic findings were extracted from hospital records. 

PH was defined as an estimated systolic pulmonary artery pressure (sPAP) ≥40 

mmHg on echocardiography. Descriptive statistics and multivariable logistic regres-

sion were used for data analysis. 

Results: A total of 348 COPD patients were enrolled. Among those 138 were diag-

nosed with PH, making an overall prevalence of 39.7% (95% CI: 34.6–44.7). In mul-

tivariable analysis, female sex was strongly associated with PH (adjusted OR 3.27, 

95% CI: 1.95–5.47, P < 0.001), and age ≥60 years was also identified as an independ-

ent predictor (aOR 1.89, 95% CI: 1.12–3.20, P = 0.017). 

Conclusion: PH was present in nearly 40% of hospitalized COPD patients, indicating 

a substantial comorbidity burden. Older age and female sex were independently asso-

ciated with PH. These findings support consideration of targeted echocardiographic 

evaluation in high-risk patients. As this study was conducted in a hospital-based popu-

lation, the results should be interpreted with caution and require confirmation in larg-

er, population-based studies before generalizing to the national level.  
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Introduction 
 

Chronic obstructive pulmonary disease (COPD) 

is one of the major causes of morbidity and 

mortality worldwide, expected to become the 

third leading cause of death by 2030 [1, 2]. It is 

characterized by persistent airflow limitation, 

commonly defined by a post-bronchodilator 

FEV1/FVC ratio <0.70. Pulmonary hyperten-

sion (PH) is a prevalent and clinically signifi-

cant complication of COPD, associated with 

increased morbidity, reduced exercise capacity, 

and poor prognosis [3, 4].  

The pathophysiology of PH in COPD is multi-

factorial. Chronic hypoxemia, pulmonary vaso-

constriction, vascular remodeling, and destruc-

tion of pulmonary capillary beds contribute to a 

progressive rise in pulmonary arterial pressure. 

Although PH may remain clinically silent in 

early stages, its presence has a major effect on 

survival and quality of life [5]. Therefore, mak-

ing early recognition and management is essen-

tial. 

The prevalence of PH in COPD ranges between 

20% and 50%, depending on the disease severi-

ty, diagnostic criteria, and patient group [6, 7]. 

A study conducted in Iran has reported lower 

prevalence rates [8]. Studies from India have 

documented higher prevalence rates among 

hospitalized COPD patients, showing the com-

mon comorbidity of these conditions [9, 10]. 

Similarly, higher prevalence rates have also 

been reported in Pakistan [11]. 

COPD remains underdiagnosed and often pre-

sents at later stages due to limited access to spi-

rometry, specialized care, and preventive ser-

vices [12]. In the broader region, COPD repre-

sents a significant and growing public health 

burden and is a leading cause of morbidity and 

mortality worldwide, with a disproportionately 

high impact in low- and middle-income coun-

tries [13]. South Asia showed high prevalence 

and increasing disease burden, reflecting simi-
lar risk profiles and healthcare challenges [14]. 

Additionally, widespread exposure to risk fac-

tors such as cigarette smoking, biomass fuel 

use, and recurrent pulmonary infections (in-

cluding tuberculosis) further increases the bur-

den of both COPD and its complications, espe-

cially PH, in the region. Given the high clinical 

significance of PH in COPD and the lack of 

local data, it is essential to determine its preva-

lence in Afghan populations. Such information 

will enhance understanding of the disease pat-

tern, guide resource allocation, strengthen hos-

pital diagnostic capabilities, and inform strate-

gies for early screening and care initiatives. 

Therefore, we aimed to determine the preva-

lence of PH among hospitalized COPD patients 

at Aliabad Teaching Hospital in Kabul and to 

evaluate associated demographic factors. 

 

Materials and Methods 
 

This retrospective cross-sectional study was 

conducted in the Internal Medicine Department 

of Aliabad Teaching Hospital, Kabul, Afghani-

stan, a tertiary referral center affiliated with 

Kabul University of Medical Sciences. The 

study covered the period from March 21, 2019, 

to March 19, 2020. 

All patients aged ≥35 years admitted with a 

documented diagnosis of COPD during the 

study period were included (census sampling). 

COPD diagnosis was based on physician doc-

umentation and, where available, spirometry 

findings (post-bronchodilator FEV1/FVC 

<0.70).  Patients were excluded if they had 

conditions independently associated with PH, 

including left-sided heart disease, significant 

valvular disease, interstitial lung disease, con-

genital heart disease, or chronic thromboembol-

ic disease. Patients with incomplete records or 

age <35 years were also excluded. 

Data were collected retrospectively from paper-

based medical records using a structured data 

extraction form. Variables of interest included 

age, sex, place of residence, and echocardio-
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graphic findings. PH was defined as an estimat-

ed systolic pulmonary artery pressure (sPAP) 

≥40 mmHg on echocardiography [15]. Echo-

cardiography was performed based on the clini-

cal indication; therefore, selection bias cannot 

be excluded. 

The data were analyzed using SPSS version 25 

(IBM Corp., Armonk, NY, USA). Not a priori 

random sample size calculation was performed 

due to the absence of local prevalence data and 

the exploratory nature of the study. The age 

was analyzed as a categorical variable in de-

scriptive analysis to explore the distribution 

patterns; however, for regression analysis, it 

was dichotomized (<60 vs ≥60 years) to im-

prove model stability and interpretability based 

on clinically relevant age thresholds reported in 

the literature. 

The Ethics Committee of the Kabul University 

of Medical Sciences approved the study proto-

col. Informed consent was waived as it was a 

retrospective study of existing records. Data 

confidentiality was ensured by anonymization 

and restricted access. 

 

Results 
 

A total of 348 patients with chronic obstructive 

pulmonary disease were enrolled. Among these, 

138 cases were diagnosed with pulmonary hy-

pertension, corresponding to an overall preva-

lence of 39.7% (95% CI: 34.6–44.7). 

The distribution of pulmonary hypertension ac-

cording to demographic characteristics is pre-

sented in Table 1. Overall, the prevalence of PH 

varied across age groups, with relatively higher 

occurrence in the middle to older age groups 

and a lower prevalence among the oldest age 

group, particularly among patients aged 81–90 

years. However, the association between age 

categories and PH was not statistically signifi-

cant across most groups, except for the oldest 

age category. 

 
Table 1: Demographic characteristics and prevalence of pulmonary hypertension among COPD patients (n = 

348) 

 
 Category COPD 

patients (n) 

PH cases 

(n) 

Prevalence % Crude 

OR 

95% CI P-value 

Age group (yr) 41–50 38 16 42.1 (26.3–59.2) Ref – – 

51–60 103 44 42.7 (33.1–52.7) 1.03 0.49–

2.16 

0.93 

61–70 93 43 46.2 (35.6–57.0) 1.18 0.56–

2.50 

0.66 

71–80 77 28 36.4 (25.7–48.1) 0.79 0.36–

1.74 

0.56 

81–90 37 7 18.9 (8.0–35.2) 0.32 0.12–

0.88 

0.02 

Total 348 138 39.7 (34.6–44.7)    

Sex Male 190 50 26.3 Ref – – 

Female 158 88 55.7 3.41 2.12–

5.47 

<0.001 

Residence Kabul 221 92 41.6 Ref – – 

Outside Kabul 127 46 36.2 0.80 0.50–

1.28 

0.39 

Copd: Chronic Obstructive Pulmonary Disease, n: number,  PH:pulmonary hypertension, OR:odds ratio, CI: 

confidence interval 
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A marked difference in prevalence was ob-

served between sexes. Female patients had a 

substantially higher prevalence of PH compared 

to males (55.7% vs. 26.3%). In unadjusted 

analysis, female sex was strongly associated 

with pulmonary hypertension, with more than 

three-fold higher odds compared to males (OR: 

3.41; 95% CI: 2.12–5.47; P < 0.001). This dif-

ference was consistent across age categories. 

The prevalence of PH was slightly higher 

among patients residing in Kabul compared to 

those from other provinces (41.6% vs. 36.2%). 

However, this difference was not statistically 

significant (OR: 0.80; 95% CI: 0.50–1.28; P = 

0.39). 

Moreover, Multivariable logistic regression 

analysis was performed to identify independent 

predictors of pulmonary hypertension (Table 2). 

After adjustment, female sex remained a strong 

independent predictor of PH (aOR: 3.27; 95% 

CI: 1.95–5.47; P < 0.001). Additionally, age 

≥60 yr was significantly associated with in-

creased odds of PH (aOR: 1.89; 95% CI: 1.12–

3.20; P = 0.017). Residence was not signifi-

cantly associated with pulmonary hypertension 

after adjustment. 

Overall, pulmonary hypertension was a com-

mon comorbidity among hospitalized COPD 

patients, affecting approximately two out of 

five individuals, with a clear predominance 

among females and older patients. Geographic 

clustering in Kabul was observed at the crude 

level but was not statistically significant after 

adjustment. 

 
Table 2: Multivariable logistic regression analysis of factors associated with pulmonary hypertension 

 

Variable Category Adjusted OR 95% CI P-value 

Age (yr) <60 Ref – – 

≥60 1.89 1.12–3.20 0.017 

Sex Male Ref – – 

Female 3.27 1.95–5.47 <0.001 

Residence Kabul Ref – – 

Outside Kabul 0.80 0.50–1.28 0.39 

OR: odds ratio, CI: Confidence Interval 

 

Discussion 
 

In this single-center, hospital-based cross-

sectional study from Kabul, PH was identified 

in 39.7% of patients with COPD, indicating a 

relatively high burden of this complication 

among hospitalized COPD patients within a 

tertiary care hospital setting. This estimate is 

consistent with previously reported prevalence 

rates ranging from 20% to 50% among COPD 

populations and closely aligns with pooled re-

gional and global estimates from recent meta-

analyses (approximately 39%), however, these 

findings should be interpreted within the con-

text of a single-center hospital-based population 

and may not be generalizable to the wider Af-

ghan population [16].  

When contextualized within neighboring coun-

tries, our findings fall within the mid-range of 

reported estimates. Studies from India have 

demonstrated similar prevalence rates in gen-

eral COPD populations, while cohorts enriched 

with more severe disease have reported sub-

stantially higher estimates (62%–70%), high-

lighting the influence of disease severity and 

case-mix on prevalence [17, 18]. Similarly, 

studies from Pakistan and Bangladesh report 

prevalence rates in the range of 40%–45%, 

whereas higher estimates from Nepalese hospi-

tal-based cohorts likely reflect more advanced 

disease at presentation and referral bias. These 



Noori MY, et al. Spinghar Journal of Biomedical Sciences.  Vol. 2, No. 1, Apr 2026, pp. 96-102 

100 

 

comparisons suggest that differences in study 

design, patient selection, and disease severity 

contribute significantly to the variability ob-

served across studies [19, 20]. 

The prevalence of PH in our study varied across 

age groups, with the highest proportion ob-

served among patients aged 61–70 years. Alt-

hough the prevalence appeared to increase with 

age up to this group, the association between 

individual age categories and PH was not statis-

tically significant in most comparisons. Inter-

estingly, a lower prevalence was observed 

among the oldest patients (81–90 years), which 

might reflect survival bias or the relatively 

small sample size in this subgroup. However, 

when analyzed in the adjusted model, age ≥60 

years was independently associated with in-

creased odds of PH, indicating that advancing 

age remains an important risk factor. 

A notable finding was the significantly higher 

prevalence of PH among female patients com-

pared to males, with females demonstrating 

more than threefold higher odds even after ad-

justment. This pattern might suggest a gender-

related susceptibility or differences in exposure 

to risk factors, such as biomass fuel smoke; 

however, these factors were not directly meas-

ured in the present study and should be inter-

preted with caution. This observation is con-

sistent with some regional studies, although 

variability exists across populations. One plau-

sible explanation may be differences in expo-

sure patterns, particularly biomass fuel expo-

sure, which is more common among women in 

low-resource settings [16]. However, methodo-

logical context is important, as environmental 

exposures, tobacco use, and air pollution may 

all contribute to sex-related differences. Addi-

tionally, biological factors, including hormonal 

influences and differences in healthcare access, 

might also play a role. As these variables were 

not directly measured in the present study, this 

interpretation should be considered hypothesis-

generating and exploratory [19, 20]. 

Patients residing in Kabul showed a slightly 

higher prevalence of PH compared to those 

from other provinces; however, this difference 

was not statistically significant. This suggests 

that geographic location alone may not be a 

strong determinant of PH in this population, 

although variations in healthcare access, envi-

ronmental exposures, and referral patterns may 

still influence disease detection and reporting. 

Methodological factors should also be consid-

ered when interpreting these findings. Most 

studies in this region, including ours, rely on 

the echocardiographic estimation of systolic 

pulmonary artery pressure (sPAP), while 

thresholds for defining PH may vary across 

studies. Furthermore, hospital-based sampling, 

as used in this study, tends to include patients 

with more advanced disease, potentially leading 

to higher prevalence estimates compared to 

community-based studies. In addition, the use 

of clinically indicated echocardiography might 

have further contributed to an overestimation of 

PH prevalence. These factors collectively con-

tribute to the wide variability in reported preva-

lence across different settings [17, 18]. 

Overall, our findings highlight that PH is a fre-

quent comorbidity among hospitalized COPD 

patients, particularly among females and older 

individuals. The high prevalence observed un-

derscores the need for increased clinical aware-

ness and consideration of targeted evaluation in 

high-risk groups [19, 21]. 

This study had several limitations. It was con-

ducted at a single tertiary care center and may 

not be representative of the general population. 

The retrospective design limits control over da-

ta completeness and quality and may be subject 

to documentation bias. PH was assessed using 

echocardiography rather than right-heart cathe-

terization. Important variables such as COPD 

severity, smoking status, and biomass exposure 

were not available which limited the ability to 

adjust for potential confounding factors and 

may affect the interpretation of observed asso-

ciations. Additionally, echocardiography was 
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not uniformly performed in all patients, which 

may introduce selection bias. 

 

Conclusion 
 

PH was highly prevalent among hospitalized 

COPD patients in this Afghan cohort. Female 

sex and older age were independently associat-

ed with increased risk. These findings suggest 

that targeted evaluation of high-risk COPD pa-

tients might be considered in similar hospital 

settings. However, as this study was based on a 

single-center, hospital-based population, these 

observations should be interpreted with caution 

and require confirmation in broader, multicen-

ter studies. 

 

Implications  
 

Given alignment with regional data and the ob-

served age and sex gradients, targeted echocar-

diographic evaluation in high-risk groups could 

be explored to improve risk stratification and 

timely management (e.g., long-term oxygen 

therapy, pulmonary rehabilitation). At the 

health-system level, improving access to echo-

cardiography beyond Kabul may help reduce 

geographic disparities and enable earlier detec-

tion. However, such approaches should be fur-

ther evaluated in larger, population-based stud-

ies. 

 

Acknowledgements 
 

There was no external funding for this research. 

The authors would like to express their grati-

tude to the administrative staff of Ali Abad 

Teaching Hospital, for their support in data re-

trieval and patient record access. We also 

acknowledge the cooperation of the hospital’s 

medical records department, facilitating the ret-

rospective data collection process. 

 

 

 

Conflict of Interest 
 

The authors declare no conflicts of interest re-

lated to this study. 

 

References 
 
1. Boers E, Barrett M, Su JG, Benjafield AV, Sinha 

S, Kaye L, et al. Global Burden of Chronic 

Obstructive Pulmonary Disease Through 2050. 

JAMA Network Open. 2023;6(12):e2346598-e. 

2. Karnati S, Seimetz M, Kleefeldt F, Sonawane A, 

Madhusudhan T, Bachhuka A, et al. Chronic 

Obstructive Pulmonary Disease and the 

Cardiovascular System: Vascular Repair and 

Regeneration as a Therapeutic Target. Front 

Cardiovasc Med . 2021; 8:649512. 

3. Bogaard HJ, Natarajan R, Henderson SC, Long 

CS, Kraskauskas D, Smithson L, et al. Chronic 

Pulmonary Artery Pressure Elevation Is 

Insufficient to Explain Right Heart Failure. 

Circulation. 2009;120(20):1951-60. 

4. Stenmark KR, McMurtry IF. Vascular 

Remodeling Versus Vasoconstriction in Chronic 

Hypoxic Pulmonary Hypertension. Circulation 

Res. 2005;97(2):95-8. 

5. Elkhapery A, Hammami MB, Sulica R, Boppana 

H, Abdalla Z, Iyer C, et al. Pulmonary 

Vasodilator Therapy in Severe Pulmonary 

Hypertension Due to Chronic Obstructive 

Pulmonary Disease (Severe PH-COPD): A 

Systematic Review and Meta-Analysis. J 

Cardiovasc Dev Dis. 2023;10(12):498. 

6. Feizi H, Alizadeh M, Nejadghaderi SA, Noori 

M, Sullman MJM, Ahmadian Heris J, et al. The 

burden of chronic obstructive pulmonary disease 

and its attributable risk factors in the Middle East 

and North Africa region, 1990–2019. Respir 

Res. 2022;23(1):319. 

7. Adeloye D, Chua S, Lee C, Basquill C, Papana 

A, Theodoratou E, et al. Global and regional 

estimates of COPD prevalence: Systematic 

review and meta–analysis. J Global Health. 

2015;5(2):020415. 

8. Samareh Fekri M, Torabi M, Azizi Shoul S, 

Mirzaee M. Prevalence and predictors associated 

with severe pulmonary hypertension in COPD. 

Am J Emerg Med. 2018;36(2):277-80. 



Noori MY, et al. Spinghar Journal of Biomedical Sciences.  Vol. 2, No. 1, Apr 2026, pp. 96-102 

102 

 

9. Mirza S, Benzo R. Chronic Obstructive 

Pulmonary Disease Phenotypes: Implications for 

Care. Mayo Clinic Proceedings. 

2017;92(7):1104-12. 

10. Mirza S, Clay RD, Koslow MA, Scanlon PD. 

COPD Guidelines: A Review of the 2018 

GOLD Report. Mayo Clinic Proceedings. 

2018;93(10):1488-502. 

11. Frequency of Pulmonary Hypertension in 

Patients with Chronic Obstructive Pulmonary 

Disease. Indus J Biosci Res. 2025;3(7):358-61. 

12. Rossaki FM, Hurst JR, van Gemert F, Kirenga 

BJ, Williams S, Khoo EM, et al. Strategies for 

the prevention, diagnosis and treatment of 

COPD in low-and middle-income countries: the 

importance of primary care. Expert Rev Respir 

Med. 2021;15(12):1563-77. 

13. de Oca MM, Perez-Padilla R, Celli B, Aaron 

SD, Wehrmeister FC, Amaral AF, et al. The 

global burden of COPD: epidemiology and 

effect of prevention strategies. Lancet Resp Med. 

2025;13(8):709-24. 

14. Tan WC, Ng TP. COPD in Asia: where East 

meets West. Chest. 2008;133(2):517-27. 

15. Galiè N, Palazzini M, Manes A. Pulmonary 

hypertension and pulmonary arterial 

hypertension: a clarification is needed. Eur 

Respir Soc; 2010. p. 986-90. 

16. Zhang L, Liu Y, Zhao S, Wang Z, Zhang M, 

Zhang S, et al. The Incidence and Prevalence of 

Pulmonary Hypertension in the COPD 

Population: A Systematic Review and Meta-

Analysis. Int J Chron Obstruct Pulmon Dis. 

2022;17:1365-79. 

17. Gupta KK, Roy B, Chaudhary SC, Mishra A, 

Patel ML, Singh J, et al. Prevalence of 

pulmonary artery hypertension in patients of 

chronic obstructive pulmonary disease and its 

correlation with stages of chronic obstructive 

pulmonary disease, exercising capacity, and 

quality of life. J Family Med Prim Care. 

2018;7(1):53-7. 

18. Katiyar V, Khare RK. Prevalence of pulmonary 

hypertension in COPD. Int J Adv Med. 

2018;5(2):356-60. 

19. Chang TC, Wang CM, Ho CH, Chen YC, Liao 

CT, Shieh JM, et al. A prevalence study focusing 

on hospitalized COPD related pulmonary 

hypertension. Sci Rep. 2025;15(1):12426. 

20. Mohiuddin M, Chowdhury AW, Islam KN, 

Amin MG, Mahfuzul Hoque ATM, Saha C, et 

al. Echocardiographic Evaluation of Cardiac 

Status in Patients with Chronic Obstructive 

Pulmonary Disease. Bangladesh Med Res 

Council Bullet. 2021;46(3):204-10. 

21. Chang T-C, Wang C-M, Ho C-H, Chen Y-C, 

Liao C-T, Shieh J-M, et al. A prevalence study 

focusing on hospitalized COPD related 

pulmonary hypertension. Sci Rep. 

2025;15(1):12426. 

 

 


