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Abstract
Background
Yemen is the poorest and war-torn country in the North Africa and Middle East region and lacks a comprehensive assessment of temporal trends in the overall disease burden, injuries, and disabilities at the country level; these insights are required to guide healthcare interventions and improve overall population health. We estimated the burden and temporal trends of diseases and their risk factors in Yemen between 1990 and 2021 using data from the Global Burden of Diseases (GBD), Injuries, and Risk Factors Study 2021.

Methods
In this systematic analysis, we presented all-causes and cause-specific mortality rates, years lived with disability (YLDs), years of life lost (YLLs), and disability-adjusted life-years (DALYs), as well as the life expectancy at birth and health-adjusted life expectancy (HALE) using the standardized GBD methodology. Moreover, we compared the disease burden of Yemen with the top five war-torn countries based on the Global Peace Index (GPI) 2021, including Afghanistan, Syria, South Sudan, and Iraq.

Results
In Yemen, the life expectancy at birth increased from 59.0 years (95% UI 56.4–61.8) in 1990 to 65.3 years (95% UI 62.2–67.9) in 2021. Between 1990 and 2021, the all-causes age-standardized mortality rate in Yemen decreased from 1471.7 deaths (95% UI 1268.4-1696.3) to 1347.2 deaths (95% UI 1097.5-1659.5). However, the age-standardized mortality rate caused by conflict and terrorism substantially increased from 1.9 deaths (95% UI 1.7–2.1) to 50.0 deaths (95% UI 45.5–55.0) between 2010 and 2021. In 2021, ischemic heart disease, COVID-19, stroke, hypertensive heart disease, conflict and terrorism, and neonatal disorders were leading causes of age-standardized mortality and YLLs rate. Dietary iron deficiency, low back pain, depressive disorders, headache disorders, anxiety disorders, and gynecological diseases were the leading causes of age-standardized YLDs rate in 2021. High blood pressure, high levels of low-density lipoprotein, smoking, low birth weight, and short gestations were the leading risk factors for age-standardized mortality in 2021. Yemen ranked 3rd in terms of high age-standardized all-causes deaths, YLLs, and lowest HALE at birth and lowest life expectancy at birth among the top five war-torn countries in 2021.

Conclusion
Yemen must proportionately address the burden caused by non-communicable diseases, communicable, maternal, neonatal, and nutritional diseases, and conflict and terrorism. Prioritizing these areas will improve the overall population health and prevent premature mortality and disabilities.
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Introduction
Yemen, one of the poorest countries in the Middle East, ranked 166th out of 167 countries according to the Legatum Prosperity Index 2023. The country has been devastated by a destructive phase that began in 2014 and escalated from 2015 onwards. The conflict has resulted in an estimated 100,000 deaths from combat and 130,000 deaths due to lack of food, healthcare, and infrastructure. Tragically, this includes around 3,000 children. Additionally, 3.6 million people have been internally displaced, and nearly 80% of Yemen’s population of almost 30 million people requires humanitarian assistance [1, 2]. Access to food and healthcare is a significant challenge, with 45% of children who are dying suffering from severe malnutrition. Women and children make up 50% of the conflict’s victims. The economy has crumbled, with gross domestic product (GDP) declining by 50%, and an alarming 58% of Yemenis now live in extreme poverty, compared to 19% before the conflict [3]. The healthcare system has been severely impacted, with less than half of public health facilities functioning properly. Health workers have gone unpaid for extended periods, and there is a shortage or absence of essential medications and equipment. Health facilities have been damaged or destroyed, and healthcare workers have been targeted, resulting in a significant reduction in infrastructure and human resources for healthcare provision [4].
A significant number of humanitarian assistance entities are actively involved in responding to the crisis in Yemen. According to the United Nations Office for the Coordination of Humanitarian Affairs (OCHA), the total humanitarian funding provided in 2018 amounted to 5.17 billion USD. At the end of 2018, there were 133 organizations operating in Yemen, including 10 United Nations organizations, 31 international nongovernmental organizations (NGOs), and 92 national NGOs. However, despite the presence of these entities, delivering aid and materials to people in need has been extremely challenging [5, 6]. The difficult operating environment, including the ongoing conflict and insecurity, has hindered the effective distribution of humanitarian assistance. This has made it difficult to reach all affected populations and provide them with the necessary support [7].
Due to the prolonged conflict in Yemen, there has been a lack of reporting on important health indicators such as prevalence, risk factors, life expectancy, fertility, and mortality since 2014/2015 [8]. Understanding of these health indicators is crucial for effective healthcare planning and resource allocation [9]. The Global Burden of Disease Study (GBD) is a comprehensive effort that quantifies the contribution of specific diseases, injuries, and risk factors to the overall burden of disease in 204 countries and territories, providing regular updates [10]. In contrast, some studies have examined the burden of specific diseases in Yemen [11–15]. These studies are limited to a particular domain and failed to present national-level data over time regarding the overall burden of diseases and risk factors in the country.
Furthermore, there has been no comprehensive assessment conducted to analyze the prevalence and trends of all diseases, injuries, and disabilities in Yemen using the most up-to-date GBD estimates [11–15]. Such an analysis would provide valuable insights into the overall health situation in the country and help guide healthcare interventions and policies. Therefore, this study aimed to systematically analyze the burden of diseases and risk factors in Yemen from 1990 to 2021 using the comprehensive methodology of the GBD study 2021.

Methods
Data sources
A country-specific data for disease burden was extracted for Yemen from the freely available online database sources of the global burden of diseases (GBD) study 2021 (GBD 2021, http://​ghdx.​healthdata.​org/​ gbd-results-tool) between 1990 and 2021 [16]. The data sources included registries, surveys, surveillance, and censuses. In collaboration with the World Health Organization (WHO), Global Health Observatory, and the World Bank Open Data, GBD 2021 comprehensively estimates 286 causes of death, 369 diseases and injuries, and 87 behavioral, metabolic, environmental, and occupational risk factors at the country, regional, and global levels. The University of Washington’s Institute for Health Metrics and Evaluation (IHME) is in charge of gathering and managing the GBD data. Consequently, a waiver of informed consent was reviewed and approved by the Institutional Review Board of Washington University [17, 18].

Estimates
We estimated all-causes, cause-specific, all-ages, and age-standardized mortality, disability-adjusted life-years (DALYs), years of life lost (YLLs), and years lived with disability (YLDs) rates across Yemen using GBD 2021 data from 1990 to 2021. GBD consists of four different levels of causes of death and diseases ranging from major level causes (i.e., levels 1–2) to the finest level causes (i.e., levels 3–4). Moreover, deaths and disease are attributed to 87 risk factors comprising four levels. Level 1 comprises three main risk factors, including behavioral risks, environmental and occupational risks, and metabolic risks, and level 2, level 3, and level 4 consist of twenty, fifty-two, and sixty-nine risk factors, respectively. We presented a ranking of level 3 causes of death, YLLs, YLDs, and level 4 risk factors unless otherwise specified [10, 19].
The cause-specific mortality and all-cause mortality were estimated by using the Cause of Death Ensemble model and an algorithm called CoDCorrect, respectively, for both sexes combined, males and females, age groups, location, and year [17]. Age-standardized rates of all-cause and cause-specific mortality were calculated using a variety of data sources, such as vital registration systems, surveys, and censuses. A Bayesian meta-regression method called Disease Modelling Meta-Regression (DisMod-MR 2.1) was used to generate the prevalence estimates for both sexes combined, males and females, age groups, location, and year, and its details are described elsewhere [17]. YLDs is a non-fatal burden and is computed as the product of prevalence estimates, and a corresponding disability weight based on disease severity and comorbidity, and its detailed calculation is previously reported elsewhere [16]. YLLs indicate a measure of premature death. YLLs rate is calculated by multiplying each cause-specific death within each age group by the standard reference life expectancy for each respective age group in which deaths occurred [16]. DALYs were calculated as the sum of YLLs and YLDs for both sexes combined, males and females, age groups, location, and year, and one DALY indicates 1 lost year of a healthy life. Health-adjusted life expectancy (HALE) is the average number of years that a person is expected to live in full health. It is a summary metric of average population health reflecting age-specific mortality and morbidity and was calculated by using YLDS and life Table [20]. Life expectancy (LE) is a metric of the average time that a person is expected to live based on year of birth, age, sex, and other demographic factors. LE at birth and for specific age was computed on the basis of expected mortality rates by using the world population age standard, and its detailed methodological approach has been reported elsewhere [16].

Comparison with the top most war-torn countries
We compared Yemen with the top five war-torn countries based on the Global Peace Index (GPI) 2021 in terms of age-standardized rate of all-cause mortality, YLLs, YLDs, as well as life expectancy at birth and HALE from 1990 to 2021. The GPI estimates the relative peacefulness of countries and regions across three domains, including societal safety and security, ongoing domestic and international conflict, and militarization, which is produced and ranked by the Institute for Economics and Peace (IEP). Among 163 countries, the top five worst peaceful countries were Afghanistan, followed by Yemen, Syria, South Sudan, and Iraq, according to GPI 2021 [21].


Results
Life expectancy and HALE at birth
In Yemen, life expectancy at birth consistently increased from 59.0 years (95% UI 56.4–61.8) in 1990 to 65.3 years (95% UI 62.2–67.9) in 2021. Compared to males, females showed a higher expectancy at birth from 1990 (61.0 years, 95%UI 58.5–63.5 vs. 57.2 years, 95%UI 54.5–60.2) to 2021 (68.5 years, 95%UI 65.5–70.9 vs. 62.4 years, 95%UI 59.4–65.2). Yemen also observed an improvement in HALE at birth between 1990 and 2021 in both sexes (50.4 years, 95%UI 47.1–53.6 to 56.1 years, 95%UI 52.8–59.1), males (50.5 years, 95%UI 47.2–53.5 to 55.2 years, 95%UI 52.2–58.1), and females (50.4 years, 95%UI 46.8–53.8 to 57.1 years, 95%UI 53.3–60.6) (Table S1–S3).

Burden and trends of all-cause, non-communicable diseases, communicable, maternal, neonatal, and nutritional diseases, and injuries related deaths, DALYs, YLDs, and YLLs
The age-standardized all-causes death rate per 100,000 population in Yemen decreased by -8.4% (-13.4 to -2.1) from 1990 to 2021. The age-standardized all-causes YLLs rate declined by -29.8% (-33.0 to -25.1) from 55086.4 (95% UI 47976.4-62655.6) in 1990 to 38617.2 (95% UI 32130.2-46922.6) in 2021. However, the age-standardized all-causes YLDs rate increased from 11929.4 (95% UI 8832.9-15461.7) to 12856.4 (95% UI 9610.4-16909.5) with a rise of 7.7% (7.1 to 9.3) during the study period. The age-standardized all-causes DALYs rate declined by -23.1% (-25.2 to -20.7), but the relative proportion of YLLs to DALYs is significantly higher compared to the proportion of YLDs over the last three decades (Table 1).
The all-ages non-communicable diseases (NCDs) related deaths substantially increased by 101.6% (100.5 to 102.9) between 1990 and 2021. However, the age-standardized NCDs deaths rate decreased from 946.3 (95% UI 799.6-1118.9) in 1990 to 780.2 (95% UI 629.1-970.8) in 2021, with a decline of -17.5% (-21.3 to -13.2). The proportion of communicable, maternal, neonatal, and nutritional diseases (CMNN) to total deaths decreased from 37.6% (36.9 to 38.4) in 1990 to 32.0% (30.1 to 32.6) in 2021. In 2021, 49.5% (49.5 to 50.2) of total deaths were attributable to NCDs, followed by CMNN (32.0%, 30.1 to 32.6) and injuries (18.5%, 17.5 to 19.5). All-ages deaths (-22.5%, -32.9 to -14.2) and ag-standardized deaths rate (-17.4%, -37.6 to -10.2) for CMNN remarkably decreased from 1990 to 2021. Between 1990 and 2021, the all-ages injuries-related deaths and DALYs increased by 174.5% (137.5 to 238.9) and 165.5% (126.2 to 231.8), respectively (Table 2; Fig. 1).
Table 1Age-standardized rate of all-cause deaths, DALYs, YLDs, and YLLs per 100,000 populations in Yamen from 1990 to 2021


	Year
	Variables

	Deaths
	DALYs
	YLDs
	YLLs

	1990
	1471.7 (1268.4-1696.3)
	67015.9 (59441.3-75513.1)
	11929.4 (8832.9-15461.7)
	55086.4 (47976.4-62655.6)

	1991
	1450.2 (1245.5-1671.3)
	65769.1 (57997.5-74487.2)
	11910.7 (8839.4-15434.9)
	53858.3 (46748.7-61054.8)

	1992
	1432.7 (1228.6-1651.9)
	64722.6 (56921.8-73568.8)
	11890.9 (8822.8-15390.7)
	52831.7 (45752.7-60404.5)

	1993
	1414.5 (1210.4-1645.1)
	63649.8 (55748.6-72404.0)
	11872.3 (8817.0-15296.1)
	51777.5 (44563.3-59385.0)

	1994
	1404.7 (1204.1-1641.3)
	63131.2 (54859.4-72038.3)
	11877.4 (8796.5-15326.8)
	51253.8 (44172.8-59141.9)

	1995
	1375.6 (1178.1-1612.9)
	61407.3 (53198.3-70177.6)
	11839.4 (8775.6-15306.3)
	49567.8 (42406.8-57799.4)

	1996
	1356.3 (1157.5-1587.1)
	60346.4 (52370.5-69109.3)
	11828.1 (8763.3-15282.0)
	48518.3 (41391.9-56466.8)

	1997
	1333.2 (1130.3-1563.4)
	59061.0 (51055.6-68036.8)
	11806.7 (8745.4-15246.4)
	47254.3 (40147.0-54993.4)

	1998
	1311.6 (1113.5-1536.7)
	57854.5 (49951.2-66598.6)
	11785.1 (8700.9-15236.5)
	46069.4 (38972.1-53459.0)

	1999
	1285.6 (1090.7-1511.8)
	56411.5 (48406.7-64874.3)
	11764.0 (8686.1-15227.6)
	44647.4 (37721.1-52016.8)

	2000
	1261.9 (1075.8-1476.8)
	55090.5 (47246.7-63268.1)
	11743.6 (8667.0-15213.9)
	43346.9 (36737.2-50533.1)

	2001
	1238.5 (1050.7–1447.0)
	53784.1 (46238.6-61781.7)
	11729.9 (8676.1-15181.7)
	42054.2 (35621.2-49053.5)

	2002
	1216.7 (1030.9-1425.1)
	52561.8 (45193.0-60487.3)
	11719.9 (8666.7-15220.1)
	40841.8 (34354.6-47872.6)

	2003
	1197.2 (1010.3-1408.5)
	51482.8 (44208.7-59224.0)
	11715.7 (8675.0-15165.1)
	39767.1 (33338.8-46620.3)

	2004
	1175.6 (990.3-1385.7)
	50314.5 (43135.6-57891.6)
	11710.8 (8648.5-15197.5)
	38603.6 (32366.6-45122.9)

	2005
	1153.8 (970.6–1365.0)
	49133.9 (41955.4-56729.9)
	11711.7 (8666.9-15185.6)
	37422.2 (31297.0-44182.8)

	2006
	1133.7 (955.0-1340.7)
	48080.2 (40938.5-55748.8)
	11715.6 (8660.3-15180.9)
	36364.5 (30547.4-43336.7)

	2007
	1117.8 (943.1-1317.5)
	47266.7 (40277.3-54991.0)
	11721.8 (8700.0-15196.4)
	35544.8 (29621.2-42312.8)

	2008
	1100.8 (929.4-1296.8)
	46433.9 (39494.7-53992.9)
	11729.1 (8696.8-15219.8)
	34704.7 (28947.9-41259.3)

	2009
	1084.2 (912.2-1284.7)
	45601.5 (38745.7-52938.8)
	11735.5 (8699.8-15179.3)
	33866.0 (28186.1-40580.8)

	2010
	1067.2 (902.7-1271.3)
	44704.7 (38167.2-52189.8)
	11743.3 (8714.3-15255.2)
	32961.4 (27472.1-39614.2)

	2011
	1060.6 (900.2-1261.2)
	44335.3 (37861.2-51745.6)
	11756.3 (8690.8-15241.4)
	32578.9 (27347.5-39219.0)

	2012
	1053.2 (904.30–1255.0)
	43948.2 (37610.8-51364.7)
	11774.6 (8707.3-15224.8)
	32173.6 (27012.9-38678.1)

	2013
	1031.9 (887.8-1230.1)
	42766.6 (36626.4-49981.1)
	11765.2 (8710.6-15159.7)
	31001.3 (25929.3-37479.1)

	2014
	1029.4 (890.4–1227.0)
	42632.6 (36833.0-49879.7)
	11781.1 (8704.9-15175.0)
	30851.5 (25806.9-37353.1)

	2015
	1042.1 (906.3-1245.9)
	43314.1 (37391.5-50519.3)
	11827.3 (8722.3-15260.4)
	31486.8 (26537.5-37931.3)

	2016
	1069.3 (934.6–1277.0)
	44882.1 (38821.3-52061.1)
	11918.2 (8814.2-15389.3)
	32963.9 (27847.3-39479.9)

	2017
	1079.3 (946.1-1290.1)
	45350.4 (39135.2-52513.2)
	11987.2 (8857.7-15447.2)
	33363.1 (28090.3-40024.9)

	2018
	1230.2 (1097.0-1446.3)
	47905.1 (41640.8-55143.3)
	12076.7 (8933.2-15587.1)
	35828.4 (30632.9-42517.2)

	2019
	1069.4 (932.1-1287.8)
	44239.4 (38065.5-51643.8)
	12055.7 (8921.1-15568.0)
	32183.6 (27104.0-38891.0)

	2020
	1213.5 (1031.5-1463.1)
	49121.1 (42590.1-56767.6)
	12881.6 (9648.5-16926.2)
	36239.5 (30604.7-43049.6)

	2021
	1347.2 (1097.5-1659.5)
	51473.7 (44413.6-59851.8)
	12856.4 (9610.4-16909.5)
	38617.2 (32130.2-46922.6)


Note: DALYs = disability-adjusted life-years. YLDs = years of life lived with disability. YLLs = years of life lost. UI = uncertainty interval



Table 2All-ages number and age-standardized rate (per 100000 populations) of all-causes, non-communicable diseases, communicable, maternal, neonatal, and nutritional diseases, and injuries related deaths, DALYs, YLDs, and YLLs and its percentage changes between 1990 and 2021 in Yemen


	Causes and outcomes
	All-ages number (95%UI)
	Age-standardized rate (95%UI)

	All-causes
	1990
	2021
	% change
(1990–2021)
	1990
	2021
	% change
(1990–2021)

	Deaths
	147165.7
(130933.8-163141.3)
	216518.8
(180066.9-263104.9)
	47.1%
(37.5to 61.2)
	1471.7
(1268.4-1696.3)
	1347.2
(1097.5-1659.5)
	-8.4%
(-13.4 to -2.1)

	DALYs
	11175082.9
(10147554.5-12224968.5)
	13414462.6
(11797287.9-15439779.7)
	20.0%
(16.2 to 26.2)
	67015.9
(59441.3-75513.1)
	51473.7
(44413.6-59851.8)
	-23.1%
(-25.2 to -20.7)

	YLDs
	1245638.6
(917794.9-1631610.8)
	3622405.3
(2692560.8-4789330.7)
	190.8%
(188.2 to 193.5)
	11929.4
(8832.9-15461.7)
	12856.4
(9610.4-16909.5)
	7.7%
(7.1 to 9.3)

	YLLs
	9929444.2
(9000394.9-10881366.0)
	9792057.2
(8302859.2-11465264.5)
	-1.3%
(-7.7 to 5.3)
	55086.4
(47976.4-62655.6)
	38617.2
(32130.2-46922.6)
	-29.8%
(-33.0 to -25.1)

	NCDs
	 	 	 	 	 	 
	Deaths
	49810.5
(39561.6-62040.2)
	100466.1
(80132.4-125921.5)
	101.6%
(100.5 to102.9)
	946.3
(799.6-1118.9)
	780.2
(629.1-970.8)
	-17.5%
(-21.3 to -13.2)

	DALYs
	2943682.6
(2241245.7-3724823.6)
	5833906.8
(4871487.7-6883716.1)
	98.1%
(84.8 to 117.3)
	31269.7
(26330.3-37002.3)
	27051.1
(22527.6-32235.2)
	-13.4%
(-14.4 to -12.8)

	YLDs
	812749.6
(591136.7-1062200.8)
	2403046.9
(1782875.2-3164622.9)
	195.6%
(193.7 to 201.6)
	8739.8
(6453.8-11338.2)
	9272.1
(6930.9-12132.8)
	6.0%
(5.8 to 7.3)

	YLLs
	2130933.0
(1470463.5-2910637.2)
	3430859.9
(2727443.7-4241174.6)
	61.0%
(45.7 to 85.4)
	22529.8
(18123.1-27723.0)
	17779.0
(14156.3-22338.9)
	-21.0%
(-21.8 to -19.4)

	CMNN
	 	 	 	 	 	 
	Deaths
	83651.6
(71773.5-96305.6)
	64813.9
(48092.9-82572.5)
	-22.5%
(-32.9 to -14.2)
	410.5
(345.1–503.0)
	338.9
(215.0-451.3)
	-17.4%
(-37.6 to -10.2)

	DALYs
	7241495.0
(6265234.2-8284471.3)
	4489786.0
(3707545.4-5410029.4)
	-37.9%
(-40.8 to -34.6)
	29149.3
(25093.3-34007.9)
	14370.1
(11302.5-17410.4)
	-50.7%
(-54.9 to -48.8)

	YLDs
	358439.4
(255103.1-491633.1)
	938252.2
(671433.1-1264240.6)
	161.7%
(157.1 to 163.2)
	2402.6
(1697.1-3405.4)
	2578.6
(1843.9-3482.9)
	7.3%
(2.2 to 8.6)

	YLLs
	6883055.5
(5901591.3-7909763.6)
	3551533.7
(2849477.3-4436998.4)
	-48.4%
(-51.7 to -43.9)
	26746.6
(22752.5-31418.2)
	11791.4
(8817.3-14989.0)
	-55.9%
(-61.2 to -52.2)

	Injuries
	 	 	 	 	 	 
	Deaths
	13703.5
(9181.2-18623.0)
	37625.6
(31121.4-44235.6)
	174.5%
(137.5 to 238.9)
	114.8
(79.5-151.1)
	125.4
(102.2-150.3)
	9.2%
(-0.5 to 28.4)

	DALYs
	989905.1
(683242.5-1341383.2)
	2628777.5
(2267440.0-3035194.9)
	165.5%
(126.2 to 231.8)
	6596.8
(4709.5-8591.5)
	7634.7
(6575.0-8867.9)
	15.7%
(3.2 to 39.6)

	YLDs
	74449.5
(54788.3-98237.1)
	281106.2
(214044.0-366409.0)
	277.5%
(272.9 to 290.6 )
	786.9
(578.5-1033.4)
	1005.6
(763.0-1303.4)
	27.7%
(26.1 to 31.9)

	YLLs
	915455.5
(606533.4-1267294.1)
	2347671.2
(1968863.5-2733023.6)
	156.4%
(115.6 to 224.6)
	5809.9
(3950.6-7838.7)
	6629.1
(5468.9-7819.5)
	14.1%
(-0.2 to 38.4)


Note: DALYs = disability-adjusted life-years. YLDs = years of life lived with disability. YLLs = years of life lost. NCDs = non-communicable diseases. CMNN = communicable, maternal, neonatal, and nutritional diseases. UI = uncertainty interval
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Fig. 1Causes of disease burden 2010, 2021 and annual percent change 1990–2010, 2010–2021, 1990–2021 in age standardised death rates (per 100,000) in Yemen. (A) Disease burden of death, box sexes, all ages (B) Disease burden of DALYs, box sexes, all ages; (Note: The size of each box represents the percentage of total deaths, while the colour intensity or darkness signifies the annual percent change between two time spans, as indicated)



Trend and ranking of the age-standardized mortality, YLLs, and YLDs rate for the leading causes of diseases, disabilities, and injuries from 1990 to 2021
From 1990 to 2021, based on age-standardized mortality rate, ischemic heart disease ranked as the first leading cause of death, and COVID-19 ranked as the second leading cause of death. Stroke was the third leading cause of death in 2021. Conflict and terrorism was ranked as the 50th cause of death in 2010, but the associated mortality increased from 1.9 (95% UI 1.7–2.1) in 1990 to 50.0 (95% UI 45.5–55.0), and conflict and terrorism was ranked the fifth leading cause of deaths in 2021. Between 1990 and 2021, the mortality rate due to diabetes mellitus increased by 20.7% (12.6 to 25.9), and its rank jumped from 20th in 1990 to 16th in 2021. The age-standardized mortality rate due to cancers substantially increased by 9.8% (1.3 to 14.5) for tracheal, bronchus, and lung cancer and 3.0% (-7.4 to 8.8) for colon and rectum cancer from 1990 to 2021. The age-standardized mortality rate due to six causes, including neonatal disorders, lower respiratory infections, congenital birth defects, diarrheal diseases, maternal disorders, and tuberculosis, decreased by more than 50% from 1990 to 2021 (Table 3).
In 2021, the five leading causes of age-standardized YLLs rate were ischemic heart disease, COVID-19, stroke, conflict and terrorism, and neonatal disorders. Ischemic heart disease was ranked as the first leading cause of YLLs, and stroke ranked the third leading cause of YLLs in 1990, 2010, and 2021. The age-standardized YLLs caused by ischemic heart disease declined by -23.8% (-24.8 to -22.4) and − 32.3% (-35.4 to -28.7) for stroke from 1990 to 2021. The ranking of neonatal disorders based on the age-standardized YLLs rate decreased from second in 1990 to fifth in 2021, along with the YLLs rate reduction by -52.7% (-53.9 to -51.0) between 1990 and 2021. Additionally, ranked 39th in 2010, the age-standardized YLLs rate caused by conflict and terrorism increased from 120.5 (95% 108.3–134.0) to 3175.9 (95% UI 2888.2-3492.5) and was ranked fourth in 2021. Ranked fourth in 1990 and 18th in 2021, diarrheal diseases declined by -93.1% (-95.7 to -91.0). Lower respiratory infections decreased by -75.9% (-77.0 to -76.6) in terms of the age-standardized rate of YLLs, and its ranking declined from fifth in 1990 to 10th in 2021. Eight of the top 26 causes, comprising neonatal disorders, congenital birth defects, lower respiratory infections, maternal disorders, diarrheal diseases, asthma, fire, heat, and hot substances, and protein-energy malnutrition, showed more than 50% reduction in the age-standardized YLLs rate between 1990 and 2021. The age-standardized YLLs rate due to three causes comprising conflict and terrorism, diabetes mellitus, and tracheal, bronchus, and lung cancer markedly increased between 1990 and 2021 (Table 4).
Dietary iron deficiency and low back pain were the top two causes of age-standardized YLDs rate in 1990, 2010, and 2021. Between 1990 and 2021, the age-standardized YLDs rate for four of the top 25 causes markedly increased by 19–342%, including osteoarthritis, other musculoskeletal disorders, diabetes mellitus, and conflict and terrorism. Moreover, the age-standardized YLDs rate for four causes, including depressive disorders, anxiety disorders, neonatal disorders, and falls increased from 1.9 to 5.6% during 1990–2021. From 1990 to 2021, the age-standardized YLDs rates increased by more than 100% for two causes, including diabetes mellitus and conflict and terrorism. However, the age-standardized YLDs rates significantly declined for dietary iron deficiency, low back pain, gynecological diseases, age-related and other hearing loss, road injuries, Alzheimer’s disease and other dementias, asthma, and stroke between 1990 and 2021 (Table 5).
Table 3Age-standardized rate (95% UI) of deaths with percentage changes between 1990 and 2010, 2010 and 2021, and 1990 and 2021 for the leading causes of diseases, disabilities, and injuries in Yemen


	Diseases, disabilities, and injuries
	Disease rank based on death rates
	Deaths per 100,000 populations (95%UI)
	Age-standardized percentage change in deaths (95%UI)

	1990
	2010
	2021
	1990
	2010
	2021
	1990–2010
	2010–2021
	1990–2021

	Ischemic heart disease
	1
	1
	1
	320.3
(252.1–407.0)
	256.6
(204.0-339.9)
	263.5
(201.8-354.2)
	-19.8%
(-19.0 to -16.4)
	2.6%
(-1.09 to 4.2)
	-17.7%
(-19.9 to -15.4)

	COVID-19*
	139
	133
	2
	0 (0–0)
	0 (0–0)
	203.7
(88.6-317.9)
	0%
(0 to 0)
	0%
(0 to 0)
	0%
(0 to 0)

	Stroke
	2
	2
	3
	220.6
(166.3–284.0)
	163.3
(122.9-217.1)
	165.0
(120.3-222.4)
	-25.9%
(-26.1 to -23.5)
	1.0%
(-2.1 to 2.4)
	-25.1%
(-27.6 to -21.6)

	Hypertensive heart disease
	3
	3
	4
	80.8
(57.3-114.1)
	63.9
(39.8–98.4)
	66.3
(40.3–108.0)
	-20.9%
(-30.5 to -13.7)
	3.8%
(1.3 to 9.7)
	-17.9%
(-29.6 to -5.3)

	Conflict and terrorism*
	138
	50
	5
	0(0–0)
	1.9
(1.7–2.1)
	50.0
(45.5–55.0)
	0%
(0 to 0)
	2531.5%
(2519.0 to 2576.4)
	0%
(0 to 0)

	Road injuries
	6
	4
	6
	69.5
(57.2–90.5)
	49.2
(37.0-63.3)
	43.0
(30.9–57.2)
	-29.1%
(-35.3 to -21.5)
	-12.6%
(-16.4 to -9.7)
	-38.1%
(-45.9 -36.7)

	Malaria
	8
	8
	7
	51.5
(13.5-123.6)
	30.7
(11.1–65.3)
	37.0
(6.0-92.5)
	-40.3%
(-51.0 to -18.1)
	20.4%
(-47.1 to 41.4)
	-28.1%
(-55.4 to -25.1)

	Neonatal disorders
	4
	5
	8
	72.7
(60.3–87.8)
	48.4
(40.1–58.4)
	34.3
(27.7–43.0)
	-33.3%
(-33.4 to -33.3)
	-29.1%
(-30.7 to -26.4)
	-52.7%
(-53.9 to -51.0)

	Chronic obstructive pulmonary disease
	11
	7
	9
	38.0
(20.0-53.4)
	31.7
(23.4–40.8)
	31.2
(22.6–42.2)
	-16.4%
(-23.5 to 7.1)
	-1.6%
(-0.3.4 to 3.4)
	-17.8%
(-20.9 to 12.9)

	Lower respiratory infections
	5
	6
	10
	70.4
(56.4–87.5)
	39.6
(29.5–51.4)
	29.8
(21.0-41.6)
	-43.7%
(-47.6 to -41.2)
	-24.7%
(-28.9 to -18.9)
	-57.6%
(-62.8 to -52.4)

	Alzheimer’s disease and other dementias
	14
	10
	11
	27.4
(6.5–74.8)
	26.1
(6.6–71.6)
	26.0
(6.2–74.5)
	-4.5%
(-4.2 to 0.8)
	-0.3%
(-6.2 to 4.0)
	-4.8%
(-5.4 to -0.3)

	Cirrhosis and other chronic liver diseases
	10
	11
	12
	40.9
(23.0-77.9)
	26.1
(17.3–39.6)
	23.2
(15.9–32.7)
	-36.1%
(-49.1 to -24.7)
	-10.7%
(-17.3 to -8.2)
	-43.0%
(-57.9 to -30.9)

	Congenital birth defects
	9
	9
	13
	46.8
(16.3–64.9)
	29.6
(17.8–38.8)
	22.3
(15.3–29.1)
	-36.6%
(-40.1 to 9.4)
	-24.7%
(-24.9 to -14.2)
	-52.3%
(-55.0 to -6.1)

	Chronic kidney disease
	18
	13
	14
	19.1
(12.7–38.8)
	18.3
(12.7–32.9)
	20.6
(14.8–34.6)
	-4.0%
(-15.3 to -0.1)
	12.2%
(5.1 to 16.5)
	7.7%
(-10.9 to 16.5)

	Stomach cancer
	16
	12
	15
	24.6
(13.4–33.2)
	19.9
(9.5–27.4)
	19.3
(8.7–27.1)
	-18.9%
(-29.0 to -17.4)
	-2.8%
(-8.9 to -1.0)
	-21.2%
(-35.3 to -18.2)

	Diabetes mellitus
	20
	15
	16
	12.3
(9.4–17.5)
	13.2
(10.0-18.9)
	14.8
(10.6–22.1)
	7.6%
(5.8 to 8.1)
	12.1%
(6.4 to 16.4)
	20.7%
(12.6 to 25.9)

	Asthma
	13
	14
	17
	28.2
(18.2–45.6)
	16.5
(11.8–23.8)
	14.6
(10.6–20.5)
	-41.6%
(-47.6 to -34.7)
	-11.2%
(-14.0 to -10.1)
	-48.1%
(-55.0 to -41.7)

	Tracheal, bronchus, and lung cancer
	23
	18
	18
	9.2
(5.4–15.8)
	10.2
(7.1–15.3)
	10.1
(6.2–16.0)
	11.4%
(-3.1 to 30.6)
	-1.4%
(-12.3 to 4.6)
	9.8%
(1.3 to 14.5)

	Colon and rectum cancer
	29
	20
	20
	6.7
(4.9-9.0)
	6.8
(5.3–9.1)
	6.9
(4.5–9.8)
	2.3%
(1.7 to 8.1)
	0.6%
(-14.4 to 7.0)
	3.0%
(-7.4 to 8.8)

	Falls
	26
	21
	21
	7.9
(5.3–10.8)
	6.8
(5.0-8.5)
	6.3
(4.4–7.9)
	-14.1%
(-21.2 to -6.3)
	-6.7%
(-11.2 to -7.1)
	-19.9%
(-26.8 to -16.8)

	Diarrheal diseases
	7
	16
	22
	67.3
(43.2–94.4)
	12.5
(6.6–19.8)
	6.1
(2.9–10.6)
	-81.4%
(-84.6 to -79.0)
	-50.8%
(-55.5 to -46.0)
	-90.8%
(-93.1 to -88.6)

	Leukemia
	30
	25
	23
	6.4
(3.9–9.1)
	5.9
(3.4–8.3)
	5.7
(3.2–8.3)
	-9.0%
(-13.3 to -8.7)
	-2.2%
(-6.8 to 0.1)
	-11.0%
(-19.2 to -8.7)

	Maternal disorders
	15
	17
	24
	25.1
(15.9–35.6)
	10.3
(5.9–16.3)
	5.6
(3.1–9.6)
	-58.9%
(-62.7 to -54.1)
	-45.1%
(-47.0 to -40.8)
	-77.4%
(-80.2 to -72.8)

	Tuberculosis
	19
	22
	25
	16.2
(9.1–26.4)
	6.6
(3.9–10.4)
	5.6
(3.4–8.7)
	-58.8%
(-60.6 to -56.5)
	-15.8%
(-16.2 to -13.1)
	-65.3%
(-67.0 to -62.2)

	Upper digestive system diseases
	22
	23
	26
	10.8
(5.5–19.6)
	6.5
(3.9–9.8)
	5.4
(3.2–8.2)
	-39.8%
(-49.8 to -28.2)
	-16.6%
(-17.5 to -15.9)
	-49.8%
(-57.8 to -40.8)


Note: *= failed to calculate % change for COVID-19 during 1990–2010, 2010–2021, and 1990–2021 due to missing data in 1990 and 2010; *= failed to calculate % change for conflict and terrorism during 1990–2010 and 1990–2021 due to missing data in 1990; causes are ordered by their ranking in 2021, UI = uncertainty interval



Table 4Age-standardized rate (95% UI) of YLLs with percentage changes between 1990 and 2010, 2010 and 2021, and 1990 and 2021 for the leading causes of diseases, disabilities, and injuries in Yemen


	Diseases, disabilities, and injuries
	YLLs rank
	YYLs per 100,000 populations (95%UI)
	Age-standardized percentage change in YLLs (95%UI)

	1990
	2010
	2021
	1990
	2010
	2021
	1990–2010
	2010–2021
	1990–2021

	Ischemic heart disease
	1
	1
	1
	7066.2
(5381.5-9076.6)
	5355.8
(4069.4-7187.4)
	5383.0
(4046.2-7037.2)
	-24.2%
(-24.3 to -20.8)
	0.5%
(-2.0 to 0.5)
	-23.8%
(-24.8 to -22.4)

	COVID-19*
	139
	137
	2
	0 (0–0)
	0 (0–0)
	4507.2
(1960.6–7027.0)
	0%
(0 to 0)
	0%
(0 to 0)
	0%
(0 to 0)

	Stroke
	3
	3
	3
	4726.9
(3661.8-6020.8)
	3266.0
(2499.0-4366.2)
	3198.7
(2364.9-4289.6)
	-30.9%
(-31.7 to -27.4)
	-2.0%
(-5.3 to -1.7)
	-32.3%
(-35.4 to -28.7)

	Conflict and terrorism*
	138
	39
	4
	0 (0–0)
	120.5
(108.3–134.0)
	3175.9
(2888.2-3492.5)
	0%
(0 to 0)
	2535.2%
(2505.4 to 2566.3)
	0%
(0 to 0)

	Neonatal disorders
	2
	2
	5
	6535.3
(5423.1-7899.1)
	4358.6
(3610.3-5258.3)
	3088.0
(2498.8-3866.1)
	-33.3%
(-33.4 to -33.4)
	-29.1%
(-30.7 to -26.4)
	-52.7%
(-53.9 to -51.0)

	Road injuries
	7
	5
	6
	3547.5
(2297.3-4725.8)
	2399.7
(1804.0-3049.5)
	1971.4
(1387.3-2618.7)
	-32.3%
(-35.4 to -21.4)
	-17.8%
(-23.0 to -14.1)
	-44.4%
(-44.5 to -39.6)

	Congenital birth defects
	6
	4
	7
	4137.3
(1415.3-5727.4)
	2612.1
(1554.6-3426.2)
	1957.5
(1333.9-2556.9)
	-36.8%
(-40.1 to 9.8)
	-25.0%
(-25.3 to -14.1)
	-52.6%
(-55.3 to -5.7)

	Malaria
	8
	7
	8
	2771.5
(808.0-6639.0)
	1438.8
(543.3-2907.5)
	1611.2
(289.6-3851.3)
	-48.0%
(-56.2 to -32.7)
	11.9%
(-46.6 to 32.4)
	-41.8%
(-64.1 to -41.9)

	Hypertensive heart disease
	10
	8
	9
	1514.9
(887.4-2173.6)
	1160.7
(672.0-1807.5)
	1186.8
(680.5-2016.4)
	-23.3%
(-24.2 to -16.8)
	2.2%
(1.2 to 11.5)
	-21.6%
(-23.3 to -7.2)

	Lower respiratory infections
	5
	6
	10
	4151.5
(3259.9-5646.2)
	1687.8
(1321.8-2085.8)
	998.4
(748.1-1320.8)
	-59.3%
(-63.0 to -59.4)
	-40.8%
(-43.4 to -36.6)
	-75.9%
(-77.0 to -76.6)

	Chronic obstructive pulmonary disease
	15
	12
	11
	755.5
(402.4–1049.0)
	603.3
(408.2-790.7)
	581.0
(418.4-746.8)
	-20.1%
(-24.6 to 1.4)
	-3.6%
(-5.5 to 2.4)
	-23.0%
(-28.8 to 3.9)

	Cirrhosis and other chronic liver diseases
	12
	10
	12
	1032.6
(631.1-1826.2)
	649.9
(445.0-969.2)
	560.2
(384.6-777.4)
	-37.0%
(-46.9 to -29.4)
	-13.8%
(-19.7 to -13.8)
	-45.7%
(-57.4 to -39.0)

	Stomach cancer
	17
	13
	13
	629.4
(337.8-866.6)
	483.1
(233.0-677.5)
	460.2
(199.1-653.8)
	-23.2%
(-31.0 to -21.8)
	-4.7%
(-14.5 to -3.4)
	-26.8%
(-41.0 to -24.5)

	Chronic kidney disease
	21
	14
	14
	443.9
(293.1-842.2)
	398.3
(274.4-693.9)
	431.8
(292.8-753.5)
	-10.2%
(-17.6 to -6.3)
	8.4%
(6.6 to 8.6)
	-2.7%
(-10.5 to -0.1)

	Maternal disorders
	11
	11
	15
	1508.1
(957.6-2131.8)
	620.0
(356.3-976.7)
	338.4
(188.0-576.4)
	-58.8%
(-62.7 to -54.1)
	-45.4%
(-47.2 to -40.9)
	-77.5%
(-80.3 to -72.9)

	Diabetes mellitus
	27
	19
	16
	291.5
(220.5-418.8)
	302.8
(225.8-439.5)
	332.0
(235.8-502.5)
	3.8%
(2.4 to 4.9)
	9.6%
(4.4 to 14.3)
	13.8%
(6.9 to 19.9)

	Alzheimer’s disease and other dementias
	24
	17
	17
	345.9
(80.9-954.9)
	328.7
(82.3-906.8)
	328.0
(76.5-938.2)
	-4.9%
(-5.0 to 1.7)
	-0.2%
(-6.9 to 3.4)
	-5.1%
(-5.3 to -1.6)

	Diarrheal diseases
	4
	9
	18
	4703.1
(3113.3-6549.2)
	754.6
(396.1-1322.7)
	320.4
(132.1-585.3)
	-83.9%
(-87.2 to -79.8)
	-57.5%
(-66.6 to -55.7)
	-93.1%
(-95.7 to -91.0)

	Asthma
	16
	15
	19
	651.0
(403.1-937.3)
	357.9
(253.9-508.8)
	305.3
(214.4-441.2)
	-45.0%
(-52.9 to -37.0)
	-14.6%
(-15.5 to -13.1)
	-53.0%
(-53.9 to -46.8)

	Tracheal, bronchus, and lung cancer
	35
	21
	20
	240.8
(141.6-416.9)
	251.6
(172.5-379.8)
	244.5
(147.5-389.6)
	4.4%
(-8.9 to 21.7)
	-2.8%
(-14.4 to 2.5)
	1.5%
(-6.5 to 4.1)

	Self-harm
	29
	23
	22
	266.9
(124.0-389.4)
	235.2
(127.3–326.0)
	212.8
(97.8-324.6)
	-11.9%
(-16.2 to 2.6)
	-9.5%
(-23.1 to -0.4)
	-20.2%
(-21.1 to -16.6)

	Leukemia
	34
	27
	23
	246.0
(151.5-350.8)
	217.3
(130.4-311.7)
	200.2
(110.7–293.0)
	-11.6%
(-13.9 to -11.1)
	-7.8%
(-15.1 to -5.9)
	-18.6%
(-26.9 to -16.2)

	Falls
	28
	25
	24
	276.8
(180.8-400.4)
	227.5
(170.2-299.4)
	194.5
(148.2-249.8)
	-17.7%
(-25.2 to -5.8)
	-14.5%
(-16.5 to -12.9)
	-29.7%
(-37.6 to -18.0)

	Fire, heat, and hot substances
	20
	22
	25
	468.9
(183.9-699.4)
	236.3
(113.0-330.8)
	188.4
(93.7-282.2)
	-49.5%
(-52.7 to -38.5)
	-20.2%
(-27.0 to -14.6)
	-59.8%
(-59.8 to -49.0)

	Protein-energy malnutrition
	14
	16
	26
	767.2
(495.3-1157.8)
	346.2
(228.5-504.9)
	188.3
(120.7-266.7)
	-54.8%
(-56.3 to -53.8)
	-45.6%
(-47.1 to -45.1)
	-75.4%
(-76.9 to -75.1)


Note: *= failed to calculate % change for COVID-19 during 1990–2010, 2010–2021, and 1990–2021 due to missing data in 1990 and 2010; *= failed to calculate % change for conflict and terrorism during 1990–2010 and 1990–2021 due to missing data in 1990; causes are ordered by their ranking in 2021; YLLs = years of life lost. UI = uncertainty interval



Table 5Age-standardized rate (95% UI) of YLDs with percentage changes between 1990 and 2010, 2010 and 2021, and 1990 and 2021 for the leading causes of diseases, disabilities, and injuries in Yemen


	Diseases, disabilities, and injuries
	YLDs rank
	YLDs per 100,000 populations (95%UI)
	Age-standardized percentage change in YLDs (95%UI)

	1990
	2010
	2021
	1990
	2010
	2021
	1990–2010
	2010–2021
	1990–2021

	Dietary iron deficiency
	1
	1
	1
	1440.7
(1018.5-1960.8)
	1405.9
(971.5-1930.9)
	1405.2
(980.2-1922.7)
	-2.4%
(-4.6 to -1.5)
	-0.1%
(-0.4 to 0.8)
	-2.4%
(-3.7 to -1.9 )

	Low back pain
	2
	2
	2
	980.2
(701.7-1316.8)
	944.8
(679.3-1259.2)
	940.3
(661.9-1251.6)
	-3.6%
(-4.3 to -3.1)
	-0.4%
(-2.5 to -0.6)
	-4.0%
(-5.6 to -4.9)

	Depressive disorders
	3
	3
	4
	896.2
(594.0-1243.3)
	901.7
(612.9-1242.3)
	921.4
(579.4-1338.5)
	0.6%
(-0.1 to 3.1)
	2.1%
(-5.4 to 7.7)
	2.8%
(-2.4 to 7.6)

	Headache disorders
	4
	4
	4
	653.6
(159.4-1352.8)
	655.8
(159.1-1353.5)
	655.7
(160.0-1351.0)
	0.3%
(-0.2 to 0.5)
	-0.1%
(-0.1 to 0.6)
	0.3%
(-0.1 to 0.4)

	Anxiety disorders
	6
	6
	5
	579.2
(386.8-805.7)
	579.4
(392.5-812.4)
	611.6
(374.8-903.7)
	0.1%
(0.1 to 1.4)
	5.5%
(-4.4 to 11.2)
	5.6%
(-3.1 to 12.1)

	Gynecological diseases
	5
	5
	6
	610.9
(432.6-836.8)
	583.3
(417.2–803.0)
	573.8
(412.0-790.3)
	-4.5%
(-4.5 to -3.5)
	-1.6%
(-1.6 to -1.2)
	-6.0%
(-6.1 to -4.7)

	Age-related and other hearing loss
	7
	7
	7
	504.8
(355.3-691.6)
	489.4
(342.6-676.2)
	478.4
(336.5-654.4)
	-3.0%
(-3.5 to -2.2)
	-2.2%
(-3.2 to -1.7)
	-5.2%
(-5.3 to -5.2)

	Diabetes mellitus
	16
	11
	8
	213.7
(147.5-296.6)
	329.3
(221.4-464.2)
	462.5
(317.6-661.4)
	54.0%
(50.0 to 56.7)
	40.4%
(40.4 to 43.4)
	116.3%
(115.2 to 123.3)

	Blindness and vision loss
	8
	8
	9
	405.8
(289.2–563.0)
	435.6
(313.2-604.6)
	408.9
(291.5-566.1)
	7.3%
(7.3 to 8.3)
	-6.1%
(-6.9 to -6.1)
	0.7%
(0.5 to 0.7)

	Neck pain
	9
	9
	10
	362.0
(239.0-516.3)
	362.5
(241.3-519.4)
	363.6
(242.0-517.7)
	0.1%
(0.1 to 0.9)
	0.3%
(-0.3 to 0.3)
	0.4%
(0.2 to 1.2)

	Other musculoskeletal disorders
	14
	10
	11
	255.2
(172.2–360.0)
	334.4
(224.8-469.8)
	337.2
(222.3-476.5)
	31.0%
(30.5 to 31.4)
	0.8%
(-1.1 to 1.4)
	32.1%
(29.1 to 32.3)

	Oral disorders
	11
	12
	12
	330.1
(199.5-496.7)
	327.4
(193.1-493.6)
	332.4
(198.8-499.2)
	-0.8%
(-3.1 to -0.8)
	1.5%
(1.1 to 2.9)
	0.6%
(-0.3 to 0.6)

	Neonatal disorders
	12
	13
	13
	301.9
(218.2-394.5)
	292.2
(209.3-380.9)
	307.7
(227.5-396.5)
	-3.2%
(-4.0 to -3.2)
	5.3%
(4.0 to 8.7)
	1.9%
(0.5 to 4.2)

	Conflict and terrorism
	44
	52
	14
	66.1
(42.2-105.1)
	43.5
(28.3–67.4)
	292.0
(205.6-401.9)
	-34.1%
(-35.8 to -32.7)
	570.3%
(495.7 to 624.4)
	341.3%
(282.3 to 387.0)

	Road injuries
	10
	14
	15
	359.6
(261.8-472.6)
	287.7
(209.2–376.0)
	250.1
(182.3-326.2)
	-20.0%
(-20.4 to -20.0)
	-13.0%
(-13.2 to -12.8)
	-30.4%
(-30.9 to -30.3)

	Hemoglobinopathies and hemolytic anemias
	15
	15
	16
	214.3
(148.4-294.8)
	210.9
(147.6-291.6)
	212.3
(146.6-292.8)
	-1.6%
(-1.7 to -0.5)
	0.6%
(-0.6 to 0.6)
	-0.9%
(-1.2 to -0.6)

	Osteoarthritis
	20
	18
	17
	151.4
(72.9-310.1)
	173.5
(83.4-353.3)
	181.2
(87.4-367.2)
	14.5%
(13.9 to 14.5)
	4.4%
(3.9 to 4.7)
	19.6%
(18.4 to 19.8)

	Falls
	18
	17
	18
	156.0
(112.0-210.1)
	173.7
(123.5-234.1)
	159.6
(114.7–213.0)
	11.3%
(10.2 to11.4)
	-8.1%
(-9.0 to -7.1)
	2.3%
(1.3 to 2.4)

	Alzheimer’s disease and other dementias
	17
	19
	19
	175.4
(121.2-231.1)
	160.8
(110.6-214.1)
	158.1
(107.2-208.4)
	-8.3%
(-8.7 to -7.3)
	-1.6%
(-3.0 to -1.6)
	-9.8%
(-11.5 to -9.8)

	Asthma
	13
	16
	20
	265.8
(171.4-383.6)
	183.7
(116.3-273.1)
	155.5
(100.7-224.2)
	-30.8%
(-32.1 to -28.7)
	-15.3%
(-17.9 to -13.4)
	-41.4%
(-41.5 to -41.2)

	Bipolar disorder
	19
	21
	21
	151.6
(92.9-220.1)
	152.1
(93.1–223.0)
	151.5
(92.2–221.0)
	0.3%
(0.1 to 1.3)
	-0.3%
(-0.9 to -0.3)
	-0.1%
(-0.7 to 0.4)

	Chronic obstructive pulmonary disease
	21
	23
	22
	149.6
(124.7-176.9)
	142.3
(117.0-169.0)
	149.1
(122.0-177.3)
	-4.9%
(-6.1 to -4.4)
	4.8%
(4.2 to 4.9)
	-0.3%
(-2.1 to 0.2)

	Schizophrenia
	23
	22
	23
	145.2
(103.1-197.6)
	145.5
(101.2-200.6)
	142.5
(102.3-195.5)
	0.1%
(-1.8 to 1.5)
	-2.0%
(-2.5 to 1.0)
	-1.8%
(-1.8 to -0.7)

	Autism spectrum disorders
	25
	25
	24
	134.3
(93.7-190.8)
	135.6
(92.7-188.7)
	134.8
(93.4-191.5)
	0.9%
(-1.0 to 0.9)
	-0.6%
(-0.7 to 1.4)
	0.3%
(-0.3 to 0.3)

	Stroke
	24
	24
	25
	144.8
(106.9-184.9)
	139.4
(101.9-177.7)
	132.3
(98.0-168.9)
	-3.7%
(-4.7 to -3.8)
	-5.0%
(-5.0 t -3.8)
	-8.6%
(-8.6 to -8.3)


Note: causes are ordered by their ranking in 2021. YLDs = years of life lived with disability. UI = uncertainty interval




Ranking of all-causes age-standardized DALYs and risk factors associated with deaths from 2010 to 2021
Ischemic heart disease ranked as the leading cause of age-standardized disability-adjusted life years (DALYs) in Yemen in both 2010 and 2021. By 2021, COVID-19 emerged as the second-highest cause, reflecting its significant health impact during the pandemic. Notably, injuries related to conflict and terrorism in Yemen showed a dramatic increase, rising from the 51st position in 2010 to the 3rd in 2021, highlighting the worsening impact of political instability and violence on public health. Additionally, neonatal preterm birth remained a prominent cause of DALYs, ranking closely behind the leading conditions in 2021 (Fig. 2).
Figure 3 illustrates the prominent risk factors for deaths in both 2010 and 2021. High blood pressure and high LDL consistently maintained their top positions as the leading risk factors associated with non-communicable disease-related deaths in Yemen throughout the period from 2010 to 2021. Notably, there was an increased rank observed for smoking and lead between 2010 and 2021. From 2010 to 2021, low birth weight, short gestation, household air pollution, and child underweight emerged as the predominant risk factors for deaths linked to communicable, maternal, neonatal, and nutritional diseases. Concurrently, occupational injuries claimed the top rank for injury-related deaths during this period, constituting 6.30% of total deaths in 2021 (95% CI: 4.79–8.06). In 2021, smoking featured prominently among the top ten leading risk factors for all causes of death, contributing to 6.05% of total deaths (95% CI: 4.68–7.38). The ranking of risk factors associated with DALYs closely mirrored the patterns observed in mortality.

Comparison with the top most war-torn countries
Estimates for Yemen were compared with the top five war-torn countries based on the Global Peace Index (GPI) 2021 including Afghanistan, Syria, South Sudan, and Iraq. Of these countries, Yemen ranked 3rd in terms of high age-standardized all-causes deaths, YLLs, and lowest HALE at birth and lowest life expectancy at birth after Afghanistan and South Sudan and ranked 2nd in terms of high age-standardized all-causes YLDs after Afghanistan for both sexes in 2021. Moreover, Yemen ranked 1st and 4th for the high age-standardized all-causes YLDs rate for females and males in 2021, respectively (Table S1–S3).
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Fig. 2Changes in the ranking of age-standardised rate of disability-adjusted life-years between 2010 and 2021 for the all causes (Level-4) of diseases, disabilities, and injuries in Yemen
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Fig. 3Leading level-4 risk factors for deaths (ASR, per 100,000) associated with non-communicable and communicable diseases and injuries in Yemen in 2010 and 2021, both sexes




Discussion
Our findings provide an important insight into the health situation in Yemen and shed light on the impact of the ongoing conflict and terrorism on the country’s population health status between 1990 and 2021. We observed that the life expectancy at birth and HALE in Yemen significantly improved and females showed consistently higher life expectancy and HALE compared to males during the study period. The age-standardized all-causes deaths, DALYs, and YLLs rates significantly declined, but the age-standardized all-causes YLDs rate significantly increased. The all-ages number of mortality and morbidity due to NCDs markedly increased, but the age-standardized mortality and morbidity rates significantly decreased during 1990–2021. Moreover, the all-ages number and the age-standardized mortality, DALYs, and YLLs rates due to CMNN remarkably declined except for YLDs.
Both the all-ages number and the age-standardized mortality and morbidity rates attributable to injuries significantly increased between 1990 and 2021. In 2021, ischemic heart disease, COVID-19, stroke, hypertensive heart disease, conflict and terrorism, and neonatal disorders were leading causes of age-standardized mortality and YLLs rate. Dietary iron deficiency, low back pain, depressive disorders, headache disorders, anxiety disorders, and gynecological diseases were the predominant causes of age-standardized YLDs rate. In addition, high blood pressure, high levels of low-density lipoprotein, smoking, low birth weight, and short gestations were the prominent risk factors for age-standardized mortality rate.
The findings of improvement in the life expectancy and HALE at birth in Yemen from 1990 to 2021 indicate positive developments in healthcare and overall well-being. The gains in life expectancy at birth and HALE in Yemen could be due to the substantial reduction in the mortality and morbidity rates attributable to CMNN. The all-ages number and the age-standardized mortality and DALYs rates due to CMNN remarkably declined during the study period. The proportion of CMNN to total deaths decreased from 37.6% in 1990 to 32.0% in 2021. Moreover, the age-standardized mortality and YLLs rate due to CMNN, including neonatal disorders, lower respiratory infections, congenital birth defects, diarrheal diseases, and maternal disorders, decreased by more than 50% from 1990 to 2021. However, it is important to note that females consistently showed higher life expectancy compared to males. This gender disparity highlights the need for targeted interventions to address health issues specific to males and bridge the gap in life expectancy. Our finding is consistent with previous studies [9, 22].
Our findings revealed a decline in the age-standardized all-cause death rate, YLLs rate, and DALYs rate in Yemen over the study period. This decline suggests an improvement in overall mortality rates, a decrease in premature mortality, and an overall improvement in population health and well-being in Yemen. However, there has been a slight increase in the age-standardized all-cause YLDs rate. This suggests that while fewer individuals are dying prematurely, there has been an increase in the prevalence of non-fatal health conditions and disabilities. Factors such as population growth, changes in disease patterns, and improvements in healthcare access and diagnosis may contribute to this increase in YLDs.
Conversely, we found that the relative proportion of YLLs to DALYs is significantly higher compared to the proportion of YLDs. It means that a larger proportion of the overall disease burden in Yemen is attributable to premature mortality (YLLs) rather than years lived with disability (YLDs). This finding suggests that while efforts to reduce premature deaths have been successful to some extent, there is a need to focus on addressing the underlying causes of these premature deaths, such as improving healthcare access, disease prevention, and early intervention strategies.
Moreover, our findings also highlighted the mortality and morbidity burden due to NCDs in Yemen. The age-standardized NCDs death rates declined. However, the absolute number of NCDs-related deaths substantially increased, which is consistent with reports from other Organization for Economic Cooperation and Development (OECD) countries [23]. We found that ischemic heart disease and stroke consistently remained among the top three leading causes of the age-standardized mortality rate and premature deaths (YLLs) between 1990 and 2021. The age-standardized death rates due to diabetes mellitus, chronic kidney disease, and tracheal, bronchus, and lung cancer significantly increased during the study period. These findings underscore the need for comprehensive prevention strategies, early detection programs, and improved management of the NCDs in Yemen.
We found that COVID-19 was the second leading cause of age-standardized deaths and YLLs in 2021. Globally, COVID-19 was the fifth leading cause of death in 2022 [24]. However, the age-standardized mortality and YLLs rate due to CMNN, such as neonatal disorders, lower respiratory infections, congenital birth defects, diarrheal diseases, and maternal disorders, decreased by more than 50% between 1990 and 2021. The reduction in CMNN-related deaths and morbidity in Yemen could be attributed to the supply of vital therapeutic food and medical materials by international humanitarian organizations to treat severe acute malnutrition in women and children [15]. To eliminate all forms of malnutrition by 2030, UNICEF and WHO have implemented a number of initiatives to monitor malnutrition rates and improve the nutritional health status of adults and children in low- and middle-income countries worldwide [25].
Moreover, the impact of the conflict and terrorism on health outcomes in Yemen was evident in our analysis. Conflict and terrorism-related deaths and disabilities significantly increased between 2010 and 2021, indicating the devastating consequences of the ongoing conflict on the population’s health status. Our findings are supported by the previous reports [26, 27]. Conflict and terrorism jumped from the 50th leading cause of death in 2010 to the fifth leading cause of death in 2021. Similarly, the ranking of conflict and terrorism for the age-standardized YLLs rate increased from the 39th position in 2010 to the fourth position in 2021. Since 2015, more than 23,000 airstrikes have severely damaged the already fragile and dysfunctional health facilities, and almost 23% of the health facilities in Yemen are no longer functional. The conflict and terrorism have destroyed the supply chains for food and medicines [4, 27]. According to UNICEF, Yemen continues to be one of the world’s worst humanitarian crises, with almost 20.7 million people, including nearly 11.3 million children in need of humanitarian aid. Malnutrition that already existed was made worse by internal displacement and the severe hunger situation. International humanitarian organizations have been supplying vital therapeutic food and medical materials to treat severe acute malnutrition in children [15].
Mental and headache disorders were among the top five leading causes of YLDs in 2021. Furthermore, our results indicate that high blood pressure, high LDL cholesterol, smoking, and lead exposure were prominent risk factors for deaths in Yemen in 2021. These risk factors were consistently associated with non-communicable disease-related deaths. Numerous studies have demonstrated the association between high blood pressure and increased mortality rates [28]. High blood pressure was responsible for 10.4 million deaths worldwide in 2017 [29].
Similarly, high LDL cholesterol was responsible for 2.3 million deaths in 2017 worldwide [29]. A previous study has highlighted the high prevalence of smoking in Yemen and its association with adverse health outcomes [12]. In addition, The WHO has identified lead exposure as a significant public health concern. Although specific studies on lead exposure and mortality in Yemen are scarce, the impact of lead on health is well-documented globally [30]. Additionally, low birth weight, short gestation, child underweight, and household air pollution were identified as significant risk factors for deaths linked to communicable, maternal, neonatal, and nutritional diseases. These findings are consistent with consistent with existing literature [17, 19, 25, 31–33]. Consequently, the close alignment between the ranking of risk factors and mortality patterns, as well as their correlation with DALYs, underscores the importance of focusing on these factors to reduce the burden of diseases and improve population health in Yemen.
The comparison of Yemen with the top five war-torn countries, including Afghanistan, Syria, South Sudan, and Iraq, reveals that Yemen faces significant health challenges. Yemen ranked 3rd in terms of high age-standardized all-causes deaths, YLLs, and lowest HALE at birth and lowest life expectancy at birth after Afghanistan and South Sudan and ranked 2nd in terms of high age-standardized all-causes YLDs after Afghanistan for both sexes in 2021. Moreover, Yemen ranked 1st and 4th for the high age-standardized all-causes YLDs rate for females and males in 2021, respectively. These findings underscore the challenging health situation in Yemen and highlight the substantial burden of disease, premature mortality, disability, and poor health outcomes in Yemen compared to the selected top five war-torn countries. The ongoing conflict, economic instability, and limited access to healthcare services have significantly impacted the health outcomes and well-being of the Yemeni population.
Limitations
Our study has some limitations. First, the accuracy and reliability of the data used in the study could be a potential limitation. In a conflict setting with disrupted healthcare systems and infrastructure, data collection and reporting may be challenging. There may be issues with data completeness, accuracy, and consistency, which can affect the validity of the findings. Second, the ongoing conflict in Yemen may have introduced biases in the data and affected the health outcomes and trends. The conflict has had a significant impact on the population, healthcare system, and access to healthcare services. It is possible that certain diseases, risk factors, or population groups are underrepresented or not adequately captured in the analysis due to the conflict’s influence. Third, the study relies on the methodology of the Global Burden of Disease study, which has inherent limitations and may introduce uncertainties and biases in the results. Fourth, the findings of the study are specific to Yemen and may not be directly generalizable to other countries or regions. The socio-demographic and geopolitical context of Yemen, including the ongoing conflict and humanitarian crisis, may contribute to unique health challenges and patterns that are not representative of other settings.


Conclusion
In conclusion, this study highlights the devastating impact of the ongoing conflict on the country’s population health status. Despite these challenges, there have been some positive trends in health indicators. Life expectancy at birth has consistently increased over the years, indicating improvements in overall population health. Additionally, HALE at birth has also improved, suggesting that people are living longer with fewer years of disability or ill health. Yemen’s population has experienced significant improvement in CMNN-related morbidity and mortality compared with NCDs and injuries. The age-standardized mortality rate attributable to several CMNNs decreased by more than 50% from 1990 to 2021. However, the age-standardized death rates due to NCDs, including diabetes mellitus, chronic kidney disease, and tracheal, bronchus, and lung cancer, significantly increased during the study period. The all-ages number and age-standardized mortality and morbidity caused by injuries markedly increased in Yemen during the study period. Conflict and terrorism have also emerged as a leading cause of deaths, highlighting the impact of the ongoing conflict. These findings underscore the urgent need for targeted healthcare interventions, resource allocation, and policy measures to address the health challenges posed by the NCDs, injuries, and conflict and terrorism in Yemen. Based on such evidence, targeted interventions for the prevention and management of NCDs and rehabilitation from injuries due to conflict and terrorism are essential to control the increase in premature mortality and morbidity in the Yemeni population. Furthermore, continued monitoring and reporting of health indicators are essential for effective healthcare planning and to guide future interventions in Yemen.

Acknowledgements
We would like to thank all the participants for sharing their time and support.

Author contributions
N and SM conceptualized the paper. N, SM, and MS downloaded the data and created the tables and visualizations. N, SM, and MS wrote the first draft. N, SM, SN, CY, RM, WY and MS provided data, developed models, reviewed results, provided guidance on methodology, or reviewed and contributed to the manuscript. All authors approved the final version of the manuscript. All authors had full access to the data in the study and N had the final responsibility for the decision to submit for publication.

Funding
This work is supported by the Xiamen’s Science and Technology Program (Grant No: 3502Z20209007, 3502Z20224032, 3502Z20241002), Natural Science Foundation of China (Grant No: 32201145), and the Natural Science Foundation of Fujian Province (Grant No: 2023J011681).

Data availability
The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.

Declarations
Ethics approval and consent to participate
Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


[image: Creative Commons]Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by-nc-nd/​4.​0/​.

References
	1.
El Bcheraoui C, Jumaan AO, Collison ML, Daoud F, Mokdad AH. Health in Yemen: losing ground in war time. Globalization Health. 2018;14(1):42.CrossrefPubMedPubMedCentral


	2.
Garber K, Fox C, Abdalla M, Tatem A, Qirbi N, Lloyd-Braff L, et al. Estimating access to health care in Yemen, a complex humanitarian emergency setting: a descriptive applied geospatial analysis. Lancet Global Health. 2020;8(11):e1435–43.CrossrefPubMed


	3.
Al-Saidi M. Legacies of state-building and political fragility in conflict-ridden Yemen: understanding civil service change and contemporary challenges. Cogent Social Sci. 2020;6(1):1831767.


	4.
Gavlak D. Health system in Yemen close to collapse. World Health Organ Bull World Health Organ. 2015;93(10):670.Crossref


	5.
Talley L. Humanitarian response and Terrorism: the relationship between material support legislation. and Health Outcomes: University of Georgia; 2021.


	6.
Alterman JB. Aid and conflict: pitfalls in Yemen. JSTOR; 2022.


	7.
Zarocostas J. Some major donors criticised at UN Yemen Pledge meeting. Lancet. 2019;393(10175):e33–4.CrossrefPubMed


	8.
Dureab F, Hussain T, Sheikh R, Al-Dheeb N, Al-Awlaqi S, Jahn A. Forms of health system fragmentation during conflict: the case of Yemen. Front Public Health. 2021;9:659980.CrossrefPubMedPubMedCentral


	9.
Islam SMS, Uddin R, Das S, Ahmed SI, Zaman SB, Alif SM, et al. The burden of diseases and risk factors in Bangladesh, 1990–2019: a systematic analysis for the global burden of disease study 2019. The Lancet Global Health. 2023;11(12):e1931-e42.


	10.
Collaborators G, Ärnlöv J. Global burden of 87 risk factors in 204 countries and territories, 1990–2019: a systematic analysis for the global burden of disease study 2019. Lancet. 2020;396(10258):1223–49.Crossref


	11.
Badell E, Alharazi A, Criscuolo A, Almoayed KAA, Lefrancq N, Bouchez V, et al. Ongoing diphtheria outbreak in Yemen: a cross-sectional and genomic epidemiology study. Lancet Microbe. 2021;2(8):e386–96.CrossrefPubMed


	12.
Alwabr G. Prevalence of risk factors for noncommunicable diseases among rural women in Yemen. Family Med Community Health. 2018;6(2):51–62.Crossref


	13.
Hasan ASM, Sayyad MG. Current health care condition in Yemen (Aden). Am J Clin Experimental Med. 2018;6(1):18–21.Crossref


	14.
Schmidt CA, Cromwell EA, Hill E, Donkers KM, Schipp MF, Johnson KB, et al. The prevalence of onchocerciasis in Africa and Yemen, 2000–2018: a geospatial analysis. BMC Med. 2022;20(1):293.CrossrefPubMedPubMedCentral


	15.
Al-Shehari WA, Yin Y-A, Wang X, Wang Y, Sun H, Fu Y, et al. Prevalence and surveillance of tuberculosis in Yemen from 2006 to 2018. Epidemiol Infect. 2022;150:e146.CrossrefPubMedPubMedCentral


	16.
Vos T. vol 396, pg 1204,. Global burden of 369 diseases and injuries in 204 countries and territories, 1990–2019: a systematic analysis for the global burden of disease study 2019 (2020). Lancet. 2020;396(10262):1562-.


	17.
Roth GA, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195 countries and territories, 1980–2017: a systematic analysis for the global burden of disease study 2017. Lancet. 2018;392(10159):1736–88.Crossref


	18.
Cooper C. Global, regional, and national disability-adjusted life-years (DALY) for 359 diseases and injuries and health life expectancy (HALE) for 195 countries and territories, 1990–2017: a systematic analysis for the global burden of disease study 2017. Lancet. 2018;392(10159):1859–922.Crossref


	19.
Stanaway JD, Afshin A, Gakidou E, Lim SS, Abate D, Abate KH, et al. Global, regional, and national comparative risk assessment of 84 behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 countries and territories, 1990–2017: a systematic analysis for the global burden of disease study 2017. Lancet. 2018;392(10159):1923–94.Crossref


	20.
Wang H, Abbas KM, Abbasifard M, Abbasi-Kangevari M, Abbastabar H, Abd-Allah F, et al. Global age-sex-specific fertility, mortality, healthy life expectancy (HALE), and population estimates in 204 countries and territories, 1950–2019: a comprehensive demographic analysis for the global burden of disease study 2019. Lancet. 2020;396(10258):1160–203.Crossref


	21.
Economics, If. Peace. Global peace index 2021: measuring peace in a complex world. IEP; 2021.


	22.
Islam SMS, Maddison R, Uddin R, Ball K, Livingstone KM, Khan A, et al. The burden and trend of diseases and their risk factors in Australia, 1990–2019: a systematic analysis for the global burden of disease study 2019. Lancet Public Health. 2023;8(8):e585–99.Crossref


	23.
Countdown NNCD, Countdown. 2030: worldwide trends in non-communicable disease mortality and progress towards sustainable development goal target 3.4. Lancet. 2018;392(10152):1072-88.


	24.
Vollset SE, Ababneh HS, Abate YH, Abbafati C, Abbasgholizadeh R, Abbasian M, et al. Burden of disease scenarios for 204 countries and territories, 2022–2050: a forecasting analysis for the global burden of disease study 2021. Lancet. 2024;403(10440):2204–56.Crossref


	25.
Al-Zangabila K, Adhikari SP, Wang Q, Sunil TS, Rozelle S, Zhou H. Alarmingly high malnutrition in childhood and its associated factors: a study among children under 5 in Yemen. Medicine. 2021;100(5):e24419.CrossrefPubMedPubMedCentral


	26.
Guha Sapir D, Ogbu JT, Scales SE, de Almeida MM, Donneau A-F, Diep A, et al. Civil war and death in Yemen: analysis of SMART survey and ACLED data, 2012–2019. PLOS Global Public Health. 2022;2(8):e0000581.CrossrefPubMedPubMedCentral


	27.
Ogbu TJ, Rodriguez-Llanes JM, Moitinho de Almeida M, Speybroeck N, Guha-Sapir D. Human insecurity and child deaths in conflict: evidence for improved response in Yemen. Int J Epidemiol. 2022;51(3):847–57.CrossrefPubMed


	28.
Nadar SK, Al-Riyami H, Al-Riyami A, Al-Lawati H, Panakkal B, Mohammed S, et al. May measurement month 2018: an analysis of blood pressure screening results from Oman. Eur Heart J Supplements. 2020;22(SupplementH):H100–3.Crossref


	29.
Roth G. Global burden of disease collaborative network. global burden of disease study 2017 (GBD 2017) results. Seattle, United States: Institute for health metrics and evaluation (IHME), 2018. The Lancet. 2018;392:1736-88.


	30.
Collin MS, Venkatraman SK, Vijayakumar N, Kanimozhi V, Arbaaz SM, Stacey RS, et al. Bioaccumulation of lead (pb) and its effects on human: a review. J Hazard Mater Adv. 2022;7:100094.


	31.
Al-Sobaihi S, Nakamura K, Kizuki M. Undernutrition among children under 5 years of age in Yemen: role of adequate childcare provided by adults under conditions of food insecurity. J Rural Med. 2016;11(2):47–57.CrossrefPubMedPubMedCentral


	32.
Shuaib A, Frass K. Occurrence and risk factors of low birth weight in Sana’a. Yemen J High Inst Public Health. 2017;47(1):8–12.Crossref


	33.
Alfalahi E, Assabri A, Khader Y. Pattern of road traffic injuries in Yemen: a hospital-based study. Pan Afr Med J. 2018;29(1):1–9.




Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Health dynamics in war-torn Yemen: insights from 32 years of epidemiological data (1990–2021)


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/12963_2025_363_Fig2_HTML.png
Yemen
Both sexes, Age-standardized, DALYs per 100,000
2010 rank 2021 rank

| 1 Ischemic heart disease |—| 1 Ischemic heart disease

| 3 Ischemic stroke 3 Conflict & terror

I 5 Motor vehicle road inj . ../ |50ther COVID Outcomes |
[ S =
L \\\ =~a

7 Congenttal heart

. | 10 Motor vehicle road inj

|
10 Hypertensive heart disease |
11 Pedestrian road inj | “\; - 11 Hypertensive heart disease |
12 Low back pain } o " *[12 Congenital heart |
14 Major depression ) "~ {14 Low back pain |
15COPD - [ 15 Major depression |
51 Conflict & terror -\ | 16Pedestrian road inj |

|

. [18corp

\_

Communicable, maternal,
neonatal, and nutritional diseases

Non-communicable diseases
Injuries

Other COVID-19 pandemic-related
outcomes





OEBPS/css/envelope.png





OEBPS/images/12963_2025_363_Fig1_HTML.png
(A) Percent of total deaths 2010, both sexes, all ages percent of total deaths 2021, both sexes, all ages  Percent of total deaths 2021, both sexes, all ages
Annual % change, 1990-2010

(B)

Percent of total DALYs 2010, both sexes, All ages

[Congenital

Annual % change 1990-2010

Annual % change, 2010-2021 Annual % change, 1990-2021

Stroke

Annual percent change

(per 100, 000)
?
H
H
3
] P
|
i W
: W
: B
5
g
Percent of total DALYs 2021, both sexes, All ages Percent of total DALYs 2021, both sexes, All ages §
Annual % ch-ng- 2010-2021 Annual % :I\ange 1990-2021 -

3
]
g

HE

g
L]

a |. -

p

Avmuy

Conflict Terror

= sauw';ew
m
—





OEBPS/css/sidebar.gif





OEBPS/css/cc-by-nc-nd.png
(OO





OEBPS/images/12963_2025_363_Fig3_HTML.png
No-communicable diseas

2010 rank

2021 rank

T S T —
T S 1 YR

3 Household air pollution

Behavioral risks

4 Smoking

5 Lead

10 Low whole grains

11 Low fruit

12 Low vegetables

13 Low nuts and seeds

14 Low omega-3

14 Low nuts and seeds

15 Secondhand smoke

'smoke

16 Low omega-6

17 Low temperature

18 Low fiber

Communicable, Maternal, Neonatal, and Nutritional diseases 2021 rank

1 Low birth weight

1 Low birth weight

2 Short gestation

2 Short gestation

3 Child underweight

3 Household air pollution

4 Household air pollution

4 Child underweight

5 Child wasting

5 particulate

6 Ambient particulate matter

6 Child wasting

7 Unsafe water

7 Handwashing

8 Handwashing

8 Smoking

9 Child stunting

9 Unsafe water

10 Unsafe sanitation

10 Unsafe sanitation

11 Smoking

11 Secondhand smoke

12 Secondhand smoke

12 Child stunting

13 Non-exclusive breastfeeding

13 Unsafe sex

14 Iron deficiency

15 Low temperature

16 Unsafe sex

14 Non-exclusive breastfeeding

16 Iron deficiency

17 High temperature

Injuries
| 1 Occupational injury |—| 1 Occupational injury |

3 High temperature

17 Low temperature

18 High temperature

021 rank

3 High temperature

4 Smoking

4 Smoking

5 High alcohol use

5 Intimate partner violence

6 Intimate partner violence

6 High alcohol use

7 Drug use

7 Drug use

8 Low temperature

8 Low temperature






