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SUMMARY

This doctoral thesis provides a health overview for the Palestinian population 
in regard to factors relating to quality of life and the prevalence of depression in 
patients undergoing a coronary artery bypass graft (CABG), in addition to the 
prevalence of overweight/obesity and high blood pressure/hypertension in children 
and adults. The findings of this work are contained in five main sections (two 
systematic reviews and meta-analyses and three original research papers). 

The first systematic review and meta-analysis study demonstrates that the 
prevalence of depression pre-CABG ranges from 19–37%, while post-CABG 
this is 15–33%. Although this study reports an overall improvement in depressive 
symptoms after a CABG, depression persists postoperatively in the majority 
of patients. The depression levels present prior to the operation may affect a 
patient’s postoperative recovery. Thus, given the prevalence of depression and its 
impact, early detection is crucial, since this enables the identification of at-risk 
patients, through a clinical interview employing validated measurement tools. 
Health professionals can then implement preventive strategies and monitor the 
development of the depression.

In the second systematic-review and meta-analysis study, we observed that 
CABG surgery improves people’s quality of life both physically and mentally, 
although this improvement is more extensive in physical terms. This favours the 
normalisation of the day-to-day life of these people in both their personal and 
work environments, and a decrease in impact prevalence was observed in different 
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aspects of their lives that varied between 18% and 6%. This surgery therefore 
seems to be a good choice for improving the quality of life of people with coronary 
disease, once the possible existing risks have been assessed. 

In the original research investigating the associations between health-related 
quality of life (HRQoL) and sociodemographic and clinical characteristics in 
119 Palestinian patients who underwent CABG surgery, our findings indicate 
that HRQoL decreases as age increases, whereas HRQoL increases with a higher 
educational level, greater job security, and a higher salary. Additionally, patients 
who had undergone a prior percutaneous coronary intervention (PCI) reported 
worse HRQoL, with all domains having a significantly lower score. The results of 
this study are relevant for health professionals, particularly nursing professionals, 
since they reveal that comprehensive assessments of individuals undergoing a 
CABG are necessary to prepare high-quality patient care that allows them a greater 
HRQoL and better post-operative rehabilitation. This study also shows that other 
factors, such as emotional components and certain sociodemographic variables, 
have an important influence on patients undergoing CABG surgery and these 
should be considered by the nursing staff when developing nursing care plans. 

In the original study of a 971 cohort of children, we found that the prevalence of 
overweight/obesity was 25.3% in girls and 23.1% in boys. Additionally, 26.3% of 
Palestinian children have elevated systolic blood pressure/hypertension, whereas 
23.4% have elevated diastolic blood pressure/hypertension. Palestinian children 
with elevated blood pressure or hypertension have a significantly higher weight, 
body mass index, waist circumference, hip circumference, fat mass, and fat-free 
mass than the participants with normotension, supporting a direct association 
between high values of obesity-related parameters and high blood pressure. Similar 
results were found in the research conducted on a cohort of 1337 Palestinian adults. 
In that case, the prevalence of hypertension in adults was 61.7% in males and 
38.3% in females. 

Our results therefore highlight the need for a serious focus on obesity and 
hypertension in the Palestinian population as well as community-based programmes 
to manage this health problem. Weight reduction interventions are essential for 
reducing the prevalence of related disorders, including hypertension in both 
childhood and adulthood; as well as halting the development of cardiovascular 
diseases that involve surgery, increased health costs, and decreased HRQoL. 
For this reason, obesity prevention should be a national public health priority in 
Palestine.
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En esta Tesis Doctoral se muestra una visión general de la salud en la población 
palestina respecto a la calidad de vida y la prevalencia de depresión en pacientes 
sometidos a cirugía de revascularización coronaria o bypass (CABG, por sus siglas 
en inglés). Asimismo se valora la prevalencia de sobrepeso/obesidad y de presión 
arterial alta/hipertensión en población infantil y adulta. Los resultados de esta tesis 
se han organizado en cinco trabajos (dos revisiones sistemáticas con metaanálisis 
y tres investigaciones originales). 

En la primera revisión sistemática y metaanálisis, encontramos que la preva-
lencia de depresión antes del CABG varía entre 19-37% y después del CABG 
entre 15-33%. Este estudio muestra una mejora general en los síntomas depresivos 
después de la CABG, si bien constatamos que la depresión persiste después de la 
cirugía en la mayoría de los pacientes. Dado que los niveles de depresión presentes 
antes de la operación pueden afectar la recuperación posoperatoria y dada la eleva-
da prevalencia de la misma, se hace necesario identificar a los pacientes en riesgo 
a través de entrevistas clínicas que empleen herramientas validadas. De esto modo 
será posible implementar estrategias preventivas y hacer un seguimiento exhaus-
tivo de la depresión y de la evolución general del paciente en el postoperatorio.

En la segunda revisión sistemática y metaanálisis, observamos que la cirugía 
de CABG mejora la calidad de vida de las personas tanto física como mentalmen-
te, aunque esta mejoría es más evidente en los aspectos físicos. Esto favorece la 
normalización del día a día de estas personas en su entorno personal y laboral, ob-

RESUMEN



OVERVIEW OF HEALTH IN THE PALESTINIAN POPULATION: A PILOT STUDY

16

servándose una disminución en la prevalencia de afectación a diferentes aspectos 
de la vida de entre un 18% y un 6%. Por tanto, esta cirugía parece ser una buena 
opción para mejorar la calidad de vida de las personas con enfermedad coronaria, 
una vez evaluados los posibles riesgos existentes. 

En la investigación original que analiza las asociaciones entre la calidad de vida 
relacionada con la salud (HRQoL, por sus siglas en inglés) y las características so-
ciodemográficas y clínicas en 119 pacientes palestinos que se sometieron a cirugía 
CABG, encontramos que la HRQoL disminuye a medida que aumenta la edad, 
mientras que la HRQoL aumenta con un mayor nivel educativo, mayor seguridad 
laboral y un salario más alto. Destacar que los pacientes sometidos a una interven-
ción coronaria percutánea previa (PCI, por sus siglas en inglés) mostraron una peor 
HRQoL global, con todos los dominios con una puntuación significativamente más 
baja. Los resultados de este estudio son relevantes para los profesionales de la 
salud, especialmente los profesionales de enfermería, ya que ponen de manifiesto 
la necesidad de realizar valoraciones integrales a los pacientes que van a ser so-
metidos a un CABG con el fin de preparar una atención de calidad que les permita 
tener una mayor HRQoL y una mejor rehabilitación postoperatoria. Además, este 
estudio también muestra que factores como los componentes emocionales, ciertas 
variables sociodemográficas y la existencia previa de procedimientos invasivos 
como PCI, influyen de manera importante en los pacientes sometidos a cirugía de 
CABG; y estos deben ser considerados por el personal de enfermería a la hora de 
desarrollar planes de cuidados.

Por otro lado, en el estudio realizado en una cohorte de 971 participantes con 
una edad de 9 a 12 años encontramos que 25,3% de las niñas y el 23,1% de los 
niños presentaban sobrepeso/obesidad; asimismo 26,3% de los niños palestinos 
presenta presión arterial sistólica elevada y el 23,4 % tiene presión arterial diastó-
lica elevada. Los niños palestinos con presión arterial elevada/hipertensión tienen 
valores significativamente más altos de peso, índice de masa corporal, circunferen-
cia de la cintura, circunferencia de la cadera, masa grasa y masa libre de grasa que 
los participantes con normotensión, lo que respalda una asociación directa entre 
valores altos de parámetros relacionados con la obesidad y valores de presión ar-
terial alta en edades tempranas. Se obtuvieron resultados similares en una cohorte 
de 1337 palestinos adultos; de modo que el 61,7% de los varones y el 38,3% de las 
mujeres son hipertensos. 
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RESUMEN

Nuestros resultados apuntan a la necesidad de un abordaje institucional centra-
do en la obesidad de la población palestina y revelan la importancia de establecer 
programas comunitarios para afrontar este problema de salud. Las intervenciones 
de reducción de peso son esenciales para reducir la prevalencia de trastornos re-
lacionados como la hipertensión en la niñez y la edad adulta; así como, paliar el 
desarrollo de enfermedades cardiovasculares que requerirán intervenciones qui-
rúrgicas, aumento del gasto sanitario y disminución de la HRQoL. Por esta razón, 
la prevención de la obesidad debe ser una prioridad nacional de salud pública en 
Palestina.





I
INTRODUCTION
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1. General information on Palestine

Palestine is a sovereign country in Western Asia that includes the West Bank 
and Gaza Strip, with East Jerusalem as the designated capital, although its 
administrative centre is currently located in Ramallah. Palestine is a region in the 
eastern Mediterranean region between the Jordan River and the Mediterranean Sea 
in Asia; it is located at 31.8833° N, 35.2000° E, and its total area is 6217 square 
metres (United Nations [UN], 2020). Palestine has a Mediterranean climate, which 
is characterised by a lack of extremes, with hot dry summers and mild wet winters. 
Average temperatures range between 10 and 18 °C in the winter and 27 to 35 °C 
in the summer, but precipitation varies from region to region and from year to year 
(Fanack, Geography of Palestine, 2020).

The Palestinian economy is almost entirely dependent on international aid 
for its survival (Chalabi, 2013). As a result, when aid falls short of expectations, 
the results are felt deeply. Reduced or decreased international aid is one of the 
main reasons the West Bank’s GDP shrank in early 2013 (Chalabi, 2013). The 
Palestinian economy was devastated and became unbalanced due to a resource gap, 
an unbalanced labour market, and an unhealthy dependence on external sources of 
income, predominantly as a result of the political instability (UN, Conference on 
Trade and Development, 2015; UN, 2019). Thus, the outlook for the Palestinian 
economy is increasingly bleak, and it has proven incapable of functioning in 
the way necessary to maintain basic life standards (World Bank, West Bank and 

INTRODUCTION
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Gaza – Coping and conflict: poverty and inclusion, 2011; World Bank, Economic 
monitoring report to the ad hoc liaison committee, 2017).

According to the Palestinian Central Bureau of Statistics, in 2018, the country’s 
unemployment rate was 52% in Gaza Strip compared with 19% in West Bank, 
25.0% among males compared to 51% among females (Palestinian Central 
Bureau of Statistics [PCBS], Palestinians at the End of 2018, 2018). The highest 
unemployment rate in the first quarter 2018 was concentrated among young people 
aged 20-24 years; 49.6% for both sexes (PCBS, 2018).

About 93% of the total population of the State of Palestine is from the Sunni 
Muslim community (Sawe, 2019). Christianity represents 6% of all Palestinians 
worldwide, although in Palestine it accounts for only 0.6% of the population. 
Palestine is also home to people practicing other religions, including Jews, 
Druze, and Samaritans, and in the areas that are considered Palestinian there are 
approximately 400,000 Jewish settlers, who are identified as Palestinian Jews even 
though they are considered Israeli citizens. The basic laws assume that Islam is the 
state religion and guarantees freedom of religion (Sawe, 2019). Lastly, although 
many languages are spoken in Palestine, the official language is Arabic.

2. Sociodemographic characteristics

In 2018, it was estimated that there were about 13.050 million Palestinians, 
of which about 4.915 million were in the State of Palestine, 1.568 million in 
the Territories, 5.850 million in Arabic countries, and 717 thousand in foreign 
countries, as shown in Table1 (PCBS, 2018).

Table 1. Estimated Palestinian population in the world by country of residence.

Country No. Palestinians Percentage of total Palestinians
State of Palestine 4,915,349 37.7%
1948 Territory 1,568,067 12.0%
Arab Countries 5,850,148 44.8%
Foreign Countries 716,704 5.5%
Total 13,050,268 100%

*Palestinian Central Bureau of Statistics, 2018



23

INTRODUCTION

Data for 2018 indicated that 42.2% of the population in Palestine were refugees. 
As shown in Table 2, the percentage of refugees in the West Bank was 26.3% of 
the area’s total population, while in the Gaza Strip this figure was 66.1% (PCBS, 
2018). 

Table 2. Population in the state of Palestine by refugee status and region.

Region Total Not Stated Non-refugee Refugee
% No. % No. % No. % No.

State of Palestine 100 4,697,286 0.7 33,166 57.1 2,683,560 42.2 1,980,560
West Bank 100 2,823,633 1.1 32,403 72.6 2,049,782 26.3 741,448
Gaza Strip 100 1,873,653 0.0 763 33.8 633,778 66.1 1,239,112

*Palestinian Central Bureau of Statistics, 2018

The Palestinian population is divided into 2.954 million people in the West Bank 
(60.1%) and 1.961 million in the Gaza Strip (39.9%). The estimated population at 
the end of 2018, according to Palestinian governorates and cities, is shown in Table 
3.

Table 3. Estimated population in the state of Palestine by governorate.

Governorate Percent % Population Number
State of Palestine 100.0 4,915,348
West Bank 60.1 2,953,343
Jenin 6.6 321,950
Tubas &Northern Valleys 1.3 62,430
Tulkarm 3.9 190,169
Nablus 8.1 395,210
Qalqillya 2.3 115,184
Salfit 1.6 77,473
Ramallah & Al-Bireh 6.8 336,835
Jericho &Al A ghwar 1.0 50,946
Jerusalem 9.1 446,585
Bethlehem 4.5 222,624
Hebron 14.9 733,537
Gaza Strip 39.9 1,961,406
North Gaza 7.8 383,762
Gaza 13.6 670,138
Dier Al balah 5.7 282,017
Khan Yunis 7.8 383,712
Rafah 5.0 241,777

*Palestinian Central Bureau of Statistics, 2018
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Palestinian society in the State of Palestine is young, with around 38.5% of 
individuals being under the age of 15 at the end of 2018, although there is a clear 
difference between the West Bank (36.6%) and Gaza Strip (41.6%). The percentage 
of individuals aged 65 and over in the State of Palestine was estimated at 3.3%, 
with 3.6% in the West Bank and 2.7% in the Gaza Strip (Palestinian Central Bureau 
of Statistics, 2018). The estimated population in Palestine by region, age and sex at 
the end of 2018 is shown in Table 4. 

Table 4. Estimated Population in Palestine by region, age, and sex.

Gaza Strip West Bank State of Palestine

Age Females Males Both 
sexes Females Males

Both 
sexes

Females Males Both 
sexes

0-4 142,418 148,924 281,130 188,510 198,733 387,243 330,928 347,657 678,585

5-9 137,273 143,857 281,130 174,980 184,491 359,471 312,253 328,348 640,601

10-14 118,559 124,263 242,822 162,733 170,081 332,814 281,292 294,344 575,636

15-19 96,185 100,930 197,115 150,178 156,652 306,830 246,363 257,582 503,945

20-24 94,893 97,975 192,868 140,878 149,476 290,354 235,771 247,451 483,222

25-29 88,368 90,274 178,642 126,220 134,416 260,636 214,588 224,690 439,27

30-34 67,217 67,368 134,585 100,857 103,712 204,569 168,074 171,080 339,154

35-39 51,591 50,838 102,429 82,922 83,492 166,414 134,513 134,330 268,843

40-44 42,716 42,857 85,573 74,053 76,342 150,395 116,769 119,199 235,968

45-49 32,562 33,149 65,711 64,249 67,364 131,613 96,811 100,513 197,324

50-54 28,234 30,141 58,375 53,256 56,742 109,998 81,490 86,883 168,373

55-59 21,766 23,146 44,912 42,486 45,367 87,853 64,252 68,513 132,765

60-64 15,667 15,427 31,094 29,397 30,607 60,004 45,064 46,034 91,098

65-69 12,058 11,443 23,501 20,280 19,968 40,248 32,338 31,411 63,749

70-74 7,704 7,046 14,750 14,477 12,851 27,328 22,181 19,897 42,078

75-79 4,547 3,439 7,986 10,529 7,730 18,259 15,076 11,169 26,245

+80 5,437 3,134 8,571 12,085 7,829 19,914 17,522 10,963 28,485

Total 967,195 994,211 1,961,406 1,448,090 1,505,853 2,953,943 2,415,285 2,500,064 4,915,349

*Palestinian Central Bureau of Statistics, 2018

The population pyramid shows that the Palestinian society is young, and the 
base of the pyramid is widened by this high percentage of individuals under the age 
of fifteen compared to other age groups. Table 5 shows numbers and percentage 
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distribution of the population by age groups and sex (Ministry of Health- Palestinian 
Health Information Center [MH-PHIC], Annual Health Report – Palestine, 2017).

Table 5. Number and percentage distribuation of population by age and sex.

Age
Males

No.   %
Female
No.   %

Total
No.   %

0 -14 963,47020.0 923,26619.2 1,886,73639.2
15 – 64 1,423,13129.5 1,366,49428.4 2,789,62557.9
+65 61,0151.3 79,1291.6 140,1422.9
Total 2,447,61650.8 2,368,88749.2 4,816,503100

* (Ministry of Health - Palestinian Health Information Center, 2017)

3. Health care services in Palestine

The World Health Organisation (WHO) office for the West Bank and Gaza 
supports the Palestinian Ministry of Health and partners in improving the health 
and well-being of Palestinians, driving towards universal health coverage and 
ensuring no-one is left behind. The WHO strives to provide the Ministry of 
Health with advice to help them provide the best possible health service that 
meets the needs of the people, with a focus on strong primary healthcare, and 
the development and implementation of the national health policy agenda, based 
on the principles of equity and sustainability, improving preparedness for cases 
and health emergencies, and advocating for the right to health (WHO, Occupied 
Palestinian territory, 2020). Through its work in Palestine, the WHO is reaching 
out to the most vulnerable people in the West Bank and Gaza: newborns, pregnant 
and breast feeding women, trauma patients, and those suffering from chronic 
diseases, including people in need of mental health and psychosocial support 
(WHO, Preventing non communicable diseases, 2020).

There are four main healthcare service providers in the West Bank and Gaza Strip: 
the Ministry of Health, the United Nations Relief and Works Agency (UNRWA), 
non-governmental organisations, and the Palestinian Military Medical Services, 
each with its own respective network of primary healthcare centres and hospitals 
(MH-PHIC, 2019). According to the MH-PHIC (2018), there are 730 primary care 
centres in Palestine, of which 587 are in the West Bank, the vast majority of these 
centres being affiliated to the Palestinian Ministry of Health (MH-PHIC, 2018). In 
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fact, there are 471 government primary healthcare centres, representing 62% of the 
total health service provision, while there are 62 UNRWA centres providing services 
to Palestinian refugees. There are 80 hospitals in Palestine; 50 Hospitals in the West 
Bank, and 30 Hospitals in the Gaza Strip, with capacity of 6,006 beds (MH-PHIC, 
2016).

A World Bank report (2017) indicates that 29% of Palestinians are living in 
poverty and therefore, 2.5 million people need humanitarian assistance. Moreover, 
a high percentage of Palestinians suffer food insecurity according to the World 
Food Program. In this context, a previous study indicated that Israeli checkpoints, 
roadblocks, and the separation wall in Palestine limit access to medical equipment 
and medicines, restrict the education of health professionals, and prevent access to 
preventive and curative health services (Sousa & Hagopian, 2011).

4. Chronic diseases

Chronic diseases are on the rise globally and are expected to become the leading 
cause of death and disability by 2030 (Lauvergeon et al., 2012). In the annual report 
submitted by the Palestinian Ministry of Health, it was found that chronic or non-
communicable diseases impact Palestinian society. These diseases can be greatly 
influenced by lifestyle, including food habits and physical activity (Palestine 
Economic Policy Research Institute (MAS), 2017). Patterns of food consumption, 
sedentary lifestyles, unemployment, and poverty contribute to the increased 
prevalence of these behavioural risk factors, all linked to the development of 
non-communicable diseases, particularly cardiovascular diseases (CVD), obesity, 
and diabetes (MH-PHIC, 2016). A previous study of the Palestinian healthcare 
sector that used disability–adjusted life years to quantify the burden of chronic 
diseases, found that the Palestinian Territories face an increasing burden of chronic 
diseases, particularly heart disease, cancer, and hypertension in terms of mortality 
and disability-corrected life years (Mosleh, 2018). The Ministry of Health spends 
around 80% of its budget on initiatives to combat non-communicable diseases, the 
main burden on its resources (Ministry of Health, State of Palestine, 2016).

4.1. Cardiovascular diseases

Cardiovascular diseases (CVD) are chronic diseases present across the globe, 
and are the most common cause of death in Palestine (MH-PHIC, 2019), and it has 
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been predicted that these will continue to be the leading cause of death worldwide 
(Lehtonen et al., 2009).The Arab world is considered to have a large percentage 
of young people with an average life expectancy of 70 years (WHO, Global status 
report on non communicable diseases, 2011). Obesity (13% in men and 24.5% in 
women), diabetes (11.3%), and smoking (30% among men and 5% among women) 
are very common in the region (WHO, 2012). Consequently, CVD have become 
one of the leading causes of death in this population; indeed, 30.3% of deaths 
reported in 2017 were attributable to CVD (MH-PHIC, 2018). 

The prevalence of both male and female CVD patients is continually increasing, 
which is attributed to genetics and lifestyle changes. A cross-sectional study 
conducted in Gaza-Palestine to determine the prevalence of cardiovascular disease 
among 2,240 participants evidenced that close to 10% of the population over the 
age of 25 was suffering CVD (JameeShahwan et al., 2019). Interestingly, it has 
been proposed that the key factors in the development of CVD, surpassing even 
the classic factors such as dyslipidaemia, hypertension, tobacco use, and even 
obesity could be a sedentary lifestyle and an inadequate diet (McAuley et al., 
2012). Monitoring nutrition, physical activity, smoking habits, and stress levels 
is of special interest for preventing coronary artery diseases (CAD) (Zarani et al., 
2011). Currently, there are many methods for treating CAD, including therapeutic 
medication, percutaneous transluminal coronary angioplasty (PTCA), and coronary 
artery bypass graft (CABG) surgery (Staniūtė & Brožaitienė, 2010).

In the Palestinian territories, poor dietary habits, sedentary lifestyles, and 
obesity, are highly prevalent (Abdeen et al., 2012). Many Palestinians have 
unhealthy behaviour that increases the risk of CVD, including diets low in fruits 
and vegetables, a high consumption of soft drinks, decreased fibre and vegetable 
consumption, frequent consumption of fast foods, and physical inactivity (Ghrayeb 
et al., 2013; Ghrayeb et al., 2014). Additionally, in the occupied Palestinian territory, 
health is powerfully influenced by political, economic and social determinants 
(Bhaiwala, 2015).

4.2. Hypertension

The prevalence of hypertension globally is high and continues to increase 
(Forouzanfar et al., 2017). Annually, about 7.5 million deaths worldwide are caused 
by high blood pressure (WHO, 2011). Furthermore, a previous study showed that 
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the prevalence of hypertension is expected to increase by 7.2% from the 2013 
estimate to 2030 (Mozaffarian et al., 2015). In Arab countries it is estimated that 
about 30% of adults have high blood pressure (Tailakh et al., 2013). In Palestine, 
the overall prevalence of hypertension has been reported as being 27.6% of the 
adult population aged 25 and over, with a higher percentage among men than 
women (Khdour et al., 2013). 

Hypertension can lead to serious health complications and increase the risk 
of heart disease, stroke, and death (Felman, 2019). Primary hypertension is more 
common in the adult population and secondary causes of high blood pressure are 
found predominantly in children (Kliegman et al., 2011). Kidney and vascular 
disease rank first among the specific causes of high blood pressure in children 
(Baracco et al., 2012). Several factors such as obesity, diet, sex, and academic stress 
are claimed to be responsible for the increased prevalence of essential hypertension 
in early stages of life (Rao, 2016; Ewald & Haldeman, 2016). Interestingly, a recent 
study found that obesity-related hypertension in children was related to increased 
cardiovascular morbidity and mortality (Wühl, 2018). Consequently, high blood 
pressure is one of the most pressing public health challenges.

Hypertension in children can easily become hypertension in adults, and this is 
an important risk of CVD (Urbina et al., 2019). Hypertension in children is defined 
as a systolic or diastolic blood pressure (BP) value≥ 95th percentile. Blood pressure 
between the 90th and 95th percentile in childhood is designated “elevated blood 
pressure” (Flynn et al., 2017). While readings of SBP ≥130 mmHg and DBP≥80 
mmHg in adults are taken as being hypertensive; readings of SBP <120 mmHg and 
DBP<80 mmHg are normotensive (Whelton et al., 2018). Due to the global obesity 
epidemic, hypertension has now been established as one of the most common 
health conditions in young people (Flynn, 2013).

4.3. Overweight and obesity

Obesity is the excessive accumulation of fat in the body and is currently a 
major problem, now reaching severe epidemic proportions (WHO, Obesity: 
preventing and managing the global epidemic, 2000). In 2016, 39.0% of adults 
were overweight and 13.0% were obese (WHO, Obesity and overweight, 2020). In 
Saudi Arabia, obesity is a major public health concern, as the speed its prevalence 
is increasing is one of the fastest in the world (Azzeh et al., 2017). Increasing 
body weight is an important risk factor for the development of many serious 
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diseases such as diabetes and hypertension. Previous work has revealed that being 
overweight or obese can significantly increase the risk of chronic diseases and 
adverse health outcomes, including high blood pressure, insensitivity to insulin, 
diabetes, and CVD (Palestine Economic Policy Research Institute (MAS), 2017; 
Hruby et al., 2016).

The prevalence of overweight and obesity among children and adolescents aged 
5-19 has increased dramatically from only 4% in 1975 to just over 18% in 2016 
(WHO, Obesity and overweight, 2020). Overweight and obesity are increasing at 
an alarming rate in developed and developing countries like Palestine. Findings 
from marginalised Palestinian schools in the West Bank showed that 34% of 
adolescents were overweight or obese, ≥85th percentile (Amer et al., 2019). In 2016, 
a cross-sectional study of students at An-Najah National University in the Nablus 
area (northern Palestine) showed that the prevalence of overweight and obesity 
was 26.2%, being significantly higher in males (36.4%) than females (19.1%) 
(Damiri et al., 2018). Another cross-sectional study conducted on 1,320 school-age 
Palestinian children found that the prevalence of overweight and obesity was 14.5 
and 15.7%, respectively (Al-Lahham et al., 2019). This is similar to the figures 
seen in some neighbouring countries in the Middle East, e.g., Jordan (Zayed et al., 
2016), whereas in 2009, the rate was around 13% and 6%, respectively (Massad et 
al., 2016; Isbaih, 2009). The most recent results show that there has been a rapid 
rise in the prevalence of obesity in Palestinian children, which is alarming.

Children who are considered obese or overweight are expected to be overweight 
in adulthood and are therefore more likely to develop non-communicable diseases, 
such as diabetes and cardiovascular disease, at a younger age (Mikki et al., 2009). 
For this reason, obesity in Palestine requires attention due to its high prevalence 
among adults and the scarcity of studies on children, who constitute about half the 
Palestinian population.

4.4. Depression

Depression is a common condition worldwide that is predicted to have become 
the largest global disease burden by 2030 (Malhi & Mann, 2018). Depression is 
characterised by many symptoms, including sadness, loss of interest, feelings of 
guilt, sleep disturbance, fatigue, and decreased focus (Lim et al., 2018). The risk 
of depression may be related to a combination of genetic, physical, psychological 
and environmental factors including a family history of mental illness, chronic 
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physical or mental disorders, major life changes and tension, little or no social 
support, psychological factors, low socioeconomic status, age, sleep disturbance, 
and medication (Martin, B, 2020). In addition, a cross-sectional study found that 
ageing, low education level, low income, unemployment, poor self-awareness 
of health, obesity, and the struggle for mental health were associated with poor 
quality of life in people with depression (Cho et al., 2019).

Depressive disorders are considered a major cause of disease burden in both 
women and men (Meyer, 2004; Üstün et al., 2004). Palestinians are even more 
vulnerable to stress and depression due to the psychological stress they suffer–
their lives are put at risk every day– and their quality of life is low (Husseini 
et al., 2009). The history of Palestine, even today, is characterised by conflict. 
The 1948 war (United Nations, 2012), and the 1967 war (Sarraj & Qouta, 2005) 
between Palestine and Israel impacted the psychological well-being and lifestyles 
of Palestinians. Thus, due to these historical events, about a third of the Palestinian 
people need interventions in the field of mental and psychological health (Afana 
et al., 2004). A systematic review was conducted on the mental health of children 
and adolescents in areas of armed conflict in the Middle East, including Palestine 
(Dimitry, 2011), and a survey of Palestinian adolescents was conducted in schools 
to investigate exposure to violence and its negative impact on mental health 
(Giacaman et al., 2007). Palestinians residing in the occupied territories often live 
in unbearable conditions due to the failure to meet their basic humanitarian needs 
(United Nations, 2019). Indeed, the WHO have reported that efforts should be 
made to improve the capacities of mental health teams, and increase their care and 
quality (WHO, Health conditions in the occupied Palestinian territory, 2014).

5. Nutrition and lifestyle in Palestine

Eating habits vary according to socioeconomic level, education, sex, and age 
(Rasmussen et al., 2006). Currently, major features of young people’s eating habits 
include skipping breakfast, snacking, and a reduced intake of fruits and vegetables 
(WHO, Inequalities in young people’s health, 2008), and evidence suggests that 
adolescent eating behaviour carries over into adulthood (Lien et al., 2001). A study 
assessing healthy nutrition and physical activity in students in Egypt, Libya, and 
Palestine observed that there is a very low rate of healthy eating (El Ansari & Berg-
Beckhoff, 2017).
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Food consumption patterns among Palestinians have shifted through a decrease 
in the intake of traditional foods to an increase in the consumption of modern refined 
foods, such as commercial white bread, soft drinks, and sweets (Stene et al., 1999). 
A study in Palestine describing dietary habits and associated sociodemographic 
factors found that eating sweets and salty snacks on a daily basis was common 
among girls, and boys typically consumed soft drinks every day (Mikki et al., 
2010). In this study, they also showed that parental education was negatively 
correlated with the degree of western food, as well as sweet and savoury snacks. A 
higher parental education level is therefore associated with healthy eating (Patrick 
& Nicklas, 2005). Along the same lines, a previous study examined dietary habits 
and physical activity patterns in Palestinian young people, finding that in the West 
Bank subjects consumed more fruit, meat, chicken, sweets, and soft drinks, while 
in Gaza young people consumed fewer vegetables, and reported less physical 
activity (Al Sabbah et al., 2007).

Moreover, physical inactivity is the fourth major risk factor for death worldwide, 
and is responsible for 6% of deaths globally (WHO, Global recommendations on 
physical activity for health, 2010). Also, insufficient physical activity is one of 
the main factors contributing to health risks globally (WHO, Health conditions in 
the occupied Palestinian territory, 2014). The latest guidelines on recommended 
levels of physical activity for children and young adults (5-18 years) state that 
they should engage in moderate to vigorous levels of physical activity for at least 
60 minutes and up to several hours each day, and the amount of sedentary time 
should be reduced (British Nutrition Foundation, 2011). Thus, healthy lifestyles 
that include tobacco use, alcohol intake, an unhealthy diet, and physical inactivity 
have been postulated as the leading risk factors for non-communicable diseases 
worldwide (WHO, Preventing non communicable disease, 2020). 

In Palestine, food insufficiency has remained alarmingly high, with many 
Palestinian households reporting deterioration in living standards, particularly in 
the Gaza Strip. This may be due to the blockade of Gaza, while the West Bank’s 
economic and social inequalities can be observed daily both between and within 
the territories (PCBS, 2016). Malnutrition in the Gaza Strip is more prevalent than 
in the West Bank. The lack of dietary quality can be associated with a lack of 
access to or the unavailability of various food items due to the Palestinian-Israeli 
conflict (PCBS, 2016). In the occupied Palestinian territory poor dietary habits, a 
sedentary lifestyle, and obesity are highly prevalent and this is expected to increase 
over the coming decade (Abdeen et al., 2012). A study to determine the prevalence 
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of physical inactivity and determinant factors among urban Palestinians showed 
that Palestinian women in urban areas, especially middle-aged or older and with 
a low educational level are at greater risk from physical inactivity (Merom et al., 
2012).

6. Main causes of death

The estimated crude mortality rate in Palestine decreased from 4.5 deaths per 
1000 population in 2000 to 2.6 deaths per 1000 population in 2018 (MH-PHIC, 
2019). In Palestine, non-communicable diseases are the leading cause of death, 
accounting for more than two-thirds of deaths in 2017 (MH-PHIC, 2018). Causes 
of reported deaths according to the MH-PHIC (2016) are shown in Table 6. CVD 
remains the leading cause of death among Palestinians, accounting for30.3% 
of deaths; cancer is the second ranked (14.7%); strokes are third (11.7%); and 
perinatal mortality is the fourth most common cause of death (9.3%) (MH-PHIC, 
2018).

Table 6. Causes of reported death in Palestine.

Rank Cause of reported death % of all reported deaths
1 Cardiovascular disease 27.5
2 Cancer 13.8
3 Cerebrovascular disease 9.9
4 Perinatal conditions 6.9
5 Diabetes mellitus 6.8
6 Respiratory disease 6.6
7 Accident 5.1
8 Congenital malformation 3.9
9 Infectious disease 2.4
10 Senility 2.3

*Health Annual Report, 2016. Ramallah. Ministry of Health, 2018



II
JUSTIFICATION, 
OBJECTIVES, 
AND DESIGN





35

1. Justification

Coronary artery disease (CAD) is one of the leading causes of death in 
developed countries, including Palestine, and is associated with a deteriorated 
quality of life, disability, and premature death. The usual surgical treatment 
involves a CABG. Even though the effects of a CABG have been studied in 
terms of morbidity, mortality, and organ function, the effect or influence this 
has on mood disorders, like depression, and quality of life remain unclear. It 
seems that depression predicts how much a patient’s health will deteriorate. It is 
therefore extremely important to assess how the disease affects a patient, as this 
can influence the therapeutic benefit and, consequently, which interventions and 
care are prioritised, and which self-care strategies are implemented both before 
and after surgery.

Moreover, the growing incidence of percutaneous coronary interventions 
(PCI) prior to CABG represents an increased risk of post-operative morbidity 
and, consequently, decreased HRQoL. Investigating the factors associated with 
HRQoL in order to optimise quality of life in patients undergoing a CABG and, 
consequently, their health, is therefore of special interest. To our knowledge, 
no previous research has examined the potential factors influencing HRQoL in 
patients, either with or without a previous history of PCI, who undergo a CABG 
for the first time.

JUSTIFICATION, OBJECTIVES, 
AND DESIGN
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On the other hand, due to the global obesity epidemic, hypertension has 
now been established as one of the most common health conditions in children 
and adults. Previous studies have shown that an elevated body mass index (BMI) 
is associated with increase diastolic and systolic blood pressure among obese 
children and adults in the western region of Saudi Arabia. Nevertheless, the 
evidence available on the relationship between obesity and hypertension in the 
Palestinian population is limited. Most studies have focused on the impact of BMI 
or anthropometric measurements on blood pressure, but these studies provide no 
data on body composition. This means that the potential relationships between 
body composition parameters and blood pressure values in specific cohorts of 
Palestinian children and adults have not previously been analysed. Measurements 
of body composition, including fat mass and fat-free mass, in addition to 
anthropometric markers, would provide data to further the understanding of the 
potential associations between obesity and hypertension.
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2. Objectives

2.1. Main objective

To examine the impact of CABG surgery on the prevalence of depression and 
the quality of life in patients, and to provide an overview of health in the Palestinian 
Population regarding factors related to quality of life in patients undergoing 
CABG, as well as to analyse the associations between obesity-related parameters 
and blood pressure levels in Palestinian children and adults.

2.2. Specific objectives

1.	 To analyse the prevalence of depression in patients both before and after 
CABG surgery and to examine depression levels over time (Study 1).

2.	 To examine the impact of CABG surgery on both physical and mental 
quality of life (Study 2).

3.	 To investigate the associations between health-related quality of life and 
sociodemographic and clinical characteristics, and examine the impact of 
prior percutaneous coronary interventions on HRQoL in Palestinian patients 
undergoing a CABG (Study 3).

4.	 To analyse the prevalence of overweight/obesity and elevated blood 
pressure/hypertension and investigate the associations between obesity-
related parameters, including anthropometric and body composition 
markers and blood pressure levels in a population of Palestinian school 
children (Study 4).

5.	 To examine the associations between anthropometric and body composition 
variables and blood pressure in a large population of Palestinian adults and 
determine which anthropometric indices correlate with high blood pressure 
(Study 5).
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2.3. Design

Publication 1. “Prevalence of Depression in Coronary Artery 
Bypass Surgery: A Systematic Review and Meta-Analysis”

This meta-analysis has been published in the Journal of Clinical Medicine 
(Impact Factor in JCR 3.303; Medicine, General & Internal category (36/165; Q1/
T1)). Table 7 shows the method developed.

Table 7. Summary Method Publication 1.

Title
Prevalence of Depression in Coronary Artery Bypass Surgery: A 
Systematic Review and Meta-Analysis.

Design Systematic review and meta-analysis.

Participants
Total sample n=16501 patients.
Total items n=65, n=29 included in the meta-analysis.

Search strategy

Past 10 years Databases: CINAHL, LILACS, MEDLINE, PsycINFO, 
SciELO, Scopus, Web of Science.
MeSH: (depression OR depressive disorder) AND (coronary artery 
bypass grafting)”.

Data extraction

1. Data on the study.
2. Type of CABG.
3. Study characteristics. 
4.Measurement tool.
5. Mean, standard deviation, prevalence of depression.

Assessment of quality 
and measurements of 
bias

Observational studies, Strengthening the Reporting of Observational. 
Studies in Epidemiology (STROBE).
Clinical trials, standards in the Cochrane Collaboration Risk of Bias.
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Publication 2. “Quality of Life in Coronary Artery Bypass 
Surgery: A Systematic Review and Meta-Analysis”

This meta-analysis is under review in the International Journal of Environmental 
Research and Public Health (Impact Factor in JCR 2.849; Public, Environmental& 
Occupational Sciences category (58/193; Q2/T1)). Table 8 shows the method 
developed.

Table 8. Summary Method Publication 2.

Title
Quality of Life in Coronary Artery Bypass Surgery: A Systematic 
Review and Meta-Analysis.

Design Systematic review and meta-analysis.

Participants
Total sample n=7537 patients.

Total items n=16, n=3 included in the meta-analysis.

Search strategy

Past 10 years Databases: CINAHL, Pubmed, Scopus y Cuiden.
MeSH: (“Quality of Life” OR “Health-Related Quality Of Life” OR 
“Life Quality”) AND (“Aortocoronary Bypass” OR “Bypass Surgery, 
Coronary Artery” OR “Bypass, Coronary Artery” OR “Coronary Ar-
tery Bypass Grafting” OR “Coronary Artery Bypass Surgery”) AND 
“Postoperative Period”.

Data extraction

1. Authors.

2. Year and country of publication.

3. Type of surgery.

4. Characteristics of the sample.

5. Instrument for measuring quality of life.

6. Scores on the quality of life scale.

Assessment of quality 
and measurements of 
bias

Levels of Evidence Working Group of the Oxford Centre for 
Evidence-Based Medicine (OCEBM).

The studies included in the research were critically read using the 
STROBE checklist.
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Publication 3. “Prior Percutaneous coronary intervention is 
associated with low health-related quality of life after coronary 
artery bypass graft”

This observational study has been published in the scientific journal Nursing & 
Health Sciences (Impact Factor in JCR1.269; Nursing category (72/123; Q3/T2)). 
Table 9 shows the method developed.

Table 9. Summary Method Publication 3.

Title
Prior percutaneous coronary intervention is associated with low 
health-related quality of life after coronary artery bypass graft.

Design Cross-sectional study.

Participants
Females (n=28). 
Males (n=91).

Procedure
Clinical records of patients from hospitals, then Selection Coronary 
bypass surgery for the first time 12 months prior, then face-to-face 
interview.

Variables
Sociodemographic characteristics, clinical characteristics, lifestyle 
factors, prior coronary intervention such as angioplasty and stent 
placement, SF-36 variables.

Instruments The Short Form-36 Health Survey (SF-36).

*Ethics Committees of the An-Najah National University Hospital (approval no. 0419494), Nablus 
Specialty Hospital (approval no. 2949855), and the Specialised Arab Hospital in Nablus (approval 
no. 749752).
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Publication 4. “Obesity-Related Parameters are Associated With 
Blood Pressure in Palestinian Children”

This observational study has been published in the scientific journal Biological 
Research for Nursing (Impact Factor in JCR1.789; Nursing category (35/123 Q2/
T1). Table 10 shows the method developed.

Table 10. Summary Method Publication 4.

Title
Obesity-Related Parameters are Associated With Blood Pressure in 
Palestinian Children.

Design Cross-sectional study.

Participants
Girls (n=486).
Boys  (n=485).

Procedure
An informative meeting was held to inform participants of the study 
objective. Data collection meeting scheduled. Measurements and body 
composition taken in the morning.

Variables Blood Pressure, Body composition and Anthropometric measurements.

Instruments

Harpenden stadiometer.
Seca automatic roll-upmetal measuring tape.
A body composition analyser (TANITABC-418MA).
Dinamap vital signs monitor.

*Ethical committee of the Arab American University-Palestine involved in the study (approval no. 

1139247). Permission was obtained from the Ministry of Education in Palestine.
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Publication 5. “Correlation between Anthropometric 
Measurements and Blood Pressure in a population of Palestinian 
Adults.”

This observational study is under review in African Health Sciences (Impact 
Factor in JCR 0.840 position 137/165 Q4/T3). Table 11 shows the method 
developed.

Table 11. Summary Method Publication 5.

Title
Correlation between Anthropometric Measurements and Blood 
Pressure in a population of Palestinian Adults.

Design Cross-sectional study.

Participants
Females (n=598).

Males (n=739).

Procedure
Recruitment days were held to inform participants about the study. A 
further day was scheduled for taking measurements; body composition 
and anthropometric indices taken in the morning.

Variables Blood Pressure, body composition and anthropometric indices.

Instruments

Portable stadiometer.

Automatic roll-up metal measuring tape.

A body composition analyser (TANITABC-418MA)

Dinamap vital signs monitor.

*Ethical committee of the Arab American University-Palestine involved in the study (approval no. 
1626952020). Permission was obtained from the Ministry of Health in Palestine.
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Abstract: Coronary artery bypass graft surgery (CABG) might adversely affect the health status of
the patients, producing cognitive deterioration, with depression being the most common symptom.
The aim of this study is to analyse the prevalence of depression in patients before and after coronary
artery bypass surgery. A systematic review and meta-analysis was carried out, involving a study
of the past 10 years of the following databases: CINAHL, LILACS, MEDLINE, PsycINFO, SciELO,
Scopus, and Web of Science. The total sample comprised n = 16,501 patients. The total number of
items was n = 65, with n = 29 included in the meta-analysis. Based on the different measurement tools
used, the prevalence of depression pre-CABG ranges from 19–37%, and post-CABG from 15–33%.
There is a considerable presence of depression in this type of patient, but this varies according to the
measurement tool used and the quality of the study. Systematically detecting depression prior to
cardiac surgery could identify patients at potential risk.

Keywords: coronary artery bypass graft; depression; mental health; meta-analysis; prevalence;
surgery; systematic review

1. Introduction

Coronary artery disease (CAD) is one of the leading causes of death in developed countries,
and it is associated with deteriorated quality of life, disability, and premature death [1]. The usual
surgical treatment involves coronary artery bypass graft surgery (CABG). This technique is based on
revascularisation by diverting blood flow to other arteries to increase the blood supply to the heart
muscle [2].

Although CABG surgery increases life expectancy [3], it is associated with multiple physical
complications, including myocardial infarction, stroke, and even kidney failure [4]; in addition
to psychological consequences, such as mood disorders, fatigue, weakness, stress, anxiety,
and depression [5].

J. Clin. Med. 2020, 9, 909; doi:10.3390/jcm9040909 www.mdpi.com/journal/jcm
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Short-term recovery factors include a longer hospital stay, pain, and infection, which may
predispose towards cognitive disorders, like anxiety and depression [6]. In the long term, it is estimated
that at least 25% of patients will experience deteriorated quality of life after a CABG; and, it even
doubles the post-surgery risk of future cardiac events and mortality related to high levels of anxiety
and depression [7].

In particular, depression is considered to be one of the main reasons for reduced well-being,
having a negative impact on a patient’s quality of life, as well as their social and family life. It is a
strong risk factor for mortality, being related to the occurrence of new cardiac events and reduced
functionality up to six months post-CABG surgery, increasing the risk of hospital readmission in up to
20% of patients, due to complications including infection, arrhythmia, and volume overload [8].

Diagnosis is sometimes difficult, since symptoms, such as loss of appetite, sleep cycle disturbance,
and constant fatigue, may be superimposed over the same symptoms that were derived from surgery.
For this reason, determining the degree to which a CABG can affect a patient’s mental, psychological,
and social skills, and, specifically, analysing the level of depression, requires the use of multiple tools
validated during a clinical interview [9,10].

A number of factors seem to influence the relationship between depression and CABG, including
biological alterations (cardiac rhythm alterations, tone of cardiac muscle, hormone levels, and reduced
brain perfusion) [11]. However, in many cases, the high prevalence of mood disorders cannot
be explained by the severity of the illness, but is instead related to psychosocial factors, such as
socioeconomic status, lifestyle (adherence to the recommended diet or prescribed treatment), or the
level of social support [12].

Even though the effects of CABG have been studied in terms of morbidity, mortality, and organ
function, the effect or influence it has on mood disorders, like depression, remains unclear. It seems that
depression predicts how much a patient’s health will deteriorate. Therefore, it is extremely important to
assess how the disease affects a patient, as this can influence the therapeutic benefit and, consequently,
which interventions and care are prioritised, and which self-care strategies are implemented both
before and after surgery [13,14].

Although depression is considered to have a negative impact on patient recovery, few studies have
examined the association between CABG and depression. Some systematic reviews have analysed
the risk factors [15], and there are also reports regarding the effect of certain interventions [16,17].
However, to our knowledge, no meta-analysis studies that include a prevalence analysis have been
exclusively undertaken on CABG patients.

Describing the levels of depression in CABG patients is essential for analysing the importance of
this surgery with regard to depression levels. The purpose of this work is, therefore: (1) to analyse
the prevalence of depression in patients both before and after CABG surgery; and, (2) to analyse the
depression levels over time.

2. Materials and Methods

The data were extracted and analysed based on the recommendations of preferred reporting items
for systematic review and meta-analysis (PRISMA) 2015 [18].

2.1. Search Strategy

A search was conducted of CINAHL, LILACS, MEDLINE, PsychINFO, SciELO, Scopus, and Web
of Science in January 2020. MeSH descriptors were used, with the search strategy being: “(depression
OR depressive disorder) AND (coronary artery bypass grafting)”.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria were the following: (1) full text of quantitative primary studies; (2) men and
women aged over 18; (3) no psychiatric pathology or illness; (4) CABG surgery; (5) study of depression
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levels prior to or after CABG; (6) the use of a validated scale; (7) written in English, Portuguese, Spanish,
or French; and, (8) published in the last 10 years.

The exclusion criteria were the following: (1) paediatric population; (2) a different type of cardiac
surgery that was not exclusively CABG (CABG with valve replacement); (3) measurement of depression
in relatives; (4) patients with an active treatment deriving from a psychiatric disorder; (5) data from
duplicate articles in previous studies; and, (6) no depression data extracted using a validated scale.

2.3. Selection of Articles and Information Analysis

Firstly, two authors checked the title and abstract, and, secondly, the full text of the article. A third
author was consulted in the case of discrepancy.

For the meta-analysis, we selected the data from those studies that used the same measurement
tool, since the inclusion of several measurement tools would not permit the results to be integrated,
due to different scores.

2.4. Data Extraction

The following variables were recorded: (1) data on the study (author, year, country); (2) type
of CABG (first time, elective or emergency); (3) study characteristics (sample, type of study, sex,
and follow-up time); (4) measurement tool; and, (5) mean, standard deviation, prevalence of depression.
For clinical trials or quasi-experimental studies, we selected only the levels of depression prior to the
programme intervention (baseline) or those relating to the control group.

We used the intraclass correlation coefficient to analyse coding reliability, obtaining an average
value of 0.97 (minimum = 0.93; maximum = 1), and the Cohen’s kappa coefficient with a mean value
of 0.94 (minimum = 0.92; maximum = 1).

2.5. Assessment of Quality and Measurement of Bias

Two independently authors assessed the quality of the studies, consulting with a third party in
the event of a disagreement.

For observational studies (cohort and cross-sectional), we followed the guidelines in “Strengthening
the Reporting of Observational Studies in Epidemiology” (STROBE) [19]. We followed the standards
in the Cochrane Collaboration Risk of Bias tool for clinical trials [20].

We used a second quality assessment tool to analyse the level of evidence in accordance with the
recommendations of the Oxford Centre for Evidence-Based Medicine [21] (Table 1).

2.6. Data Synthesis and Statistical Analysis

The meta-analysis included those studies that used the same tool for measuring depression.
We performed six meta-analyses using a random-effects model and two meta-analyses using a
fixed-effect model, for prevalence levels and confidence intervals, through the statistical package
StatsDirect (version 3, StatsDirect Ltd., Cambridge, UK).

We used I2 to analyse the heterogeneity, grouping values into low (25%), moderate (50%), or high
(75%) heterogeneity [22]. The publication bias was assessed using Egger’s test.

3. Results

The search yielded a total of n = 1874 articles. After reading the title and abstract, 662 were
excluded. Figure 1 shows the study selection process.
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Figure 1. Preferred reporting items for systematic review and meta-analysis (PRISMA) flow-chart of
included studies.

3.1. Characteristics of Included Studies

The total sample comprised 16,501 patients, predominantly male (n = 54). Most of the studies
were cohort studies (n = 34), followed by cross-sectional studies (n = 12). Thirteen studies evaluated
the levels prior to surgery, 23 after surgery, and 29 both before and after. Most of the studies were
carried out in the USA (n = 17), followed by Germany (n = 7), Iran (n = 7), and Australia (n = 6)
(Table 1). The depression follow-up ranged from a month prior to surgery (since the pre-assessment
clinic appointment) [23] up to six years after surgery [24,25].
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Table 1. Studies reporting prevalence and levels of coronary artery bypass graft surgery (CABG) depression.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Abbott et al., [26]
USA

Elective CABG

RCT
n = 226

83% male

HADS After CABG – Cluster 1: 5.9 (4.3)
Cluster 2: 8.2 (4.8)

Cluster 3: 11.8 (6.9)

Elderly patients with more
symptoms and chronic

illnesses are more prone to
depression

1a/A

Aburuz, [27]
Jordan

Elective CABG

Cohort
n = 227

78% male

HADS 2-weeks before,
1-month after

12.76 (6.80)
Normal: 57.26%

Mild: 11.90%
Moderate-severe:

30.84%

11.11 (6.78)
Normal: 59.47%

Mild: 13.66%
Moderate-severe: 26.87%

Pre-operative depressive
symptoms increased

postoperative hospital
length of stay

2c/B

Açıkel, [28]
Turkey

Elective CABG

Cohort
n = 65

76.9% male

BDI 1-day before
3–7 days, 1-month

after

8.12 (5.44)
Normal: 61.5%

Mild: 30.8%
Moderate: 7.7%

Severe: 0%

3rd day: 12.43 (6.36)
Normal: 35.4%

Mild: 40.0%
Moderate: 23.1%

Severe: 1.5%
7th day: 11.66 (6.95)

Normal: 40.0%
Mild: 30.8%

Moderate: 27.7%
Severe: 1.5%

1 month: 12.29 (9.08)
Normal: 47.7%

Mild: 26.2%
Moderate: 23.1%

Severe: 3.1%

Depression levels increase
during postoperative CABG

period

2c/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Afridi et al., [29]
Pakistan

First-time CABG

Cohort
n = 134

84.3% male

HAM-D 2 days before, at
discharge,
6-months
follow-up

98.5%
Mild: 71.6%

Moderate: 23.9%
Severe: 1.5%

Very severe: 1.5%

At discharge: 80.6%
Mild: 73.9%

Moderate: 2.23%
Severe: 2.23%

Very severe: 2.23%
6-months: 16.4%

Depression is commonly
reported before and after
CABG and influences the

quality of life of the patients

2c/B

Ajtahed et al., [30]
Iran

First-time CABG

RCT
n = 75

67% male

DASS After CABG – Control group:
Group 1:

Normal: 60%
Mild: 40%

Moderate: 24%
Severe: 12%

Extremely severe: 0%
Group 2:

Normal: 52%
Mild: 8%

Moderate: 32%
Severe: 0%

Extremely severe: 8%
Group 3:

Normal: 45%
Mild: 9.1%

Moderate: 13.6%
Severe: 13.6%

Extremely severe: 18.2%

Training cognitive
rehabilitation can improve

cognitive functions and
quality of life in patients

after CABG surgery

1a/A

Ammouri et al., [31]
Jordan

First-time CABG

Cross-sectional
n = 100

80% male

CSS 2-weeks after
discharge

– 3% Pain, leg swelling, poor
appetite and trouble
sleeping are the most

frequent symptoms after
CABG

2c/B

Amouzeshi et al., [32]
Iran

Elective CABG

Cross-sectional
n = 54

68% male

BDI 1 day before and
after ICU

11.7 (7)
Minimal: 55.4%

Mild: 28.6%
Moderate: 16.1%

Severe: 0%

Male: 31.5 (10.60)
Female: 29.3 (10.55)

Minimal: 0%
Mild: 17.9%

Moderate: 32.1%
Severe: 46.4%

No relationship between
age, sex, marital status, and

education level with
post-operative depression

2c/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Azzopardi & Lee, [33]
Australia

Elective CABG

Cohort
n = 48

85.4% male

BDI Before, 6-weeks
after, 1–2 years

follow-up

7.31 (4.1) 2 years: 7.90 (7.1) Depression levels 2 years
after CABG were not severe

2b/B

Bay et al., [34]
USA

Elective CABG

RCT
n = 170

75% male

HADS Baseline,1–6
months after

Control group:
7.3 (3.7)

Control group:
1-month: 3.0 (3.1)
6-months: 3.0 (3.1)

A coping religious
intervention can reduce
depression levels up to 6

months after surgery

1a/A

Beresnevaite et al., [35]
Lithuania

Elective CABG

Cross-sectional
n = 109

100% male

SCL-90R 1-day before after 63.13 (8.22)
High level: 23%

– Preoperative depression
score is related with a

length stay hospital (p <
0.001) and perioperative
complications (p < 0.05)

2b/B

Cebeci & Çelik, [36]
Turkey

First-time CABG

Quasi-experimental
n = 52

80.8% male

HADS 1-day before,
1-day,1-week,
1-month after

8.3 (3.6) At discharge: 7.9 (4.2)
1-week: 8.2 (4.5)

1-month: 7.7 (4.3)

At the time of admission,
patients had a higher level
of depression than at the

time of discharge

1b/A

Chocron et al., [37]
France

First-time CABG

RCT
n = 361

BDI Before CABG 39% – Antidepressant treatment
did not affect the morbidity
and mortality events after

CABG surgery

1a/A

Colella et al., [38]
Canada

First-time CABG

RCT
n = 124

100% male

BDI At discharge, 6–12
weeks after

– Control group:
After: 8.87 (4.74)

6-weeks: 5.84 (5.30)
12-weeks: 4.43 (5.26)

Physiological and
psychological challenges
after CABG increases the

depression risk

1a/A

Dal Boni et al., [39]
Brazil

Elective CABG

Cross-sectional
n = 78

67% male

BDI Before, 2-months
after

8.49 (6.87) 5.01 (6.61) CABG had a positive
impact on the patient’s

quality of life

2b/B

Doering et al., [40]
USA

First-time CABG

Cohort
n = 67

100% female

HAM-D At discharge, 1
month after

– 41.79% Six months after CABG,
women with major
depression have at

increased risk for infections

2b/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Donohue et al., [41]
USA

Elective CABG

RCT
n = 2485

PHQ-2 At discharge – 56% A nurse-guided
intervention in the mental

health area reduces the level
of depression and health

costs post-CABG

1a/A

Dunkel et al., [42]
Germany

Elective CABG

Cross-sectional
n = 1238

72% male

PHQ-9 Before CABG 21.6% – Lower age, female gender,
less than 10 years of

education and living alone
are related to depression

symptoms

2b/B

Dunkel et al., [43]
Germany

Elective CABG

Cross-sectional
n = 971

80.1% male

PHQ-9 1–3 days
before, 1 year after

5.61 (4.31) – Female gender is related to
depression symptoms
Attributions to stress,

personality and destiny are
associated with higher

depression scores

2b/B

El-Baz et al., [44]
Netherlands and Slovakia

Elective CABG

Observational
multicentre
n total = 226

n1 = 114 Slovakia
n2 = 112

Netherlands 80%
male

HADS Before CABG n1 = 5.01 (3.73)
n2 = 4.96 (3.16)

– Female gender, smoking,
lower education, and lower

social support are risks
factors of depression

2b/B

Elliott et al., [45]
Australia

Elective CABG

Cohort
n = 174

80% male

POMS-D Before, 2–6 months
after

10.50 (11.76) 2-months: 7.38 (9.41)
6-months: 8.32 (10.52)

The young, male and
smoking are the main risk

factors of depression

2b/B

Feuchtinger et al., [46]
Germany

First-time CABG

Cross-sectional
n = 24

37.5% male

HADS 1-day before 6.7 (5.1)
Low: 54.17%

Moderate: 20.83%
Severe: 25%

– Interventions such as
information, spiritual
support or cognitive

behavioral therapy are the
key to reduce the feeling of
fear before CABG surgery

2b/B

Freedland et al., [47]
USA

Elective CABG

RCT
n = 123

50% male

BDI
HAM-D

1 year after – BDI = 22.26 (1.3)
HAM-D = 19.53 (1)

Improvement in perceived
cognitive impairment

correlated with
improvement in depression

1a/A

Gallagher & McKinley, [48]
Australia

Elective CABG

Cohort
n = 155

74% male

HADS Before, after
surgery, 2-weeks

after

4.10 (3.22)
16%

After: 18.2%
4.67 (3.49)

2-weeks: 45%
6.58 (4.03)

26.5% of patients reported
low perceptions of control

before CABG, 22% after
surgery and 10.3% at

discharge

2b/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Gelogahi et al., [49]
Iran

Elective CABG

RCT
n = 40

37.5% male

DASS Before, after 6.67 (4.7) 12.1 (8.1) Nurses interventions can
reduce depression levels

after surgery

1a/A

Hazavei et al., [50]
Iran

First-time CABG

Quasi-experimental
n = 27

77.8% male

CDS Before, 4-8 weeks
after

104.5 (30.4) 2-months after: 89.2 (27.8) Most patients lacked the
skills in health education
and lifestyle-related with
coronary artery disease

1b/A

Horne et al., [51]
Canada

Elective CABG

Cohort
n = 104

PHQ-9 Before 60.6% – Length of stay (more than 7
days) is associated with a
higher risk of depression

2b/B

Hweidi et al., [52]
Jordan

Elective CABG

Cross-sectional
n = 143

53.1% male

SDS 2 days after – Mild: 32.2%
Moderate: 60.1%

Severe: 5.6%

Depression is related to
female, unmarried and
unemployed patients

2b/B

Kendel et al., [53]
Germany

Elective CABG

Cohort
n = 351

77% male

PHQ-9 2 months, 2 years
after

– Male: 5.38 (4.2)
Female: 6.84 (4.8)

Females have a higher level
of depressive symptoms

2b/B

Kendel et al., [54]
Germany

Elective CABG

Cohort
n = 883

80.2% male

PHQ-9 1–3 days before 5.38 (4.09)
8.5%

– Depression is related to a
deterioration of physical

condition in patients
undergoing CABG surgery

2b/B

Khoueiry et al., [55]
USA

Elective CABG

Cohort
n = 50

56% male

BDI Before, 1–3–6–9
months follow-up

8% After: 60%
3-months: 44%
6-months: 40%
9-months: 44%

Age and gender are not
correlated with depression

levels

2b/B

King et al., [56]
Canada

First-time CABG

Cohort
n = 120

100% male

BDI
CDS

At discharge,
6–12–36 weeks

follow-up

– BDI
At discharge:

8.08 (4.76) 4.3%
6-weeks:

5.82 (5.36) 1.9%
12-weeks:

4.81 (4.73) 1.9%
36-weeks:

4.31 (5.81) 2.1%
CDS

At discharge:
74.46 (24.29) 17.2%

6-weeks:
59.58 (25.19) 7.6%

12-weeks:
54.56 (23.06) 6.7%

36 weeks:
51.22 (23.17) 4.3%

Family reduces the risk of
depression

2b/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Korbmacher et al., [57]
Germany

Elective CABG

Cohort
n = 135

77% male

HADS 1–2 days
before,1-week,
6-months after

4.3 (3.1)
20.7%

1-week:
5 (3.9) 24%

6-months: 4.7 (4.3) 28%

Hight levels of depression
are not associated with
mortality. A 24.2% of

patients with normal scores
before surgery suffers

depression 6-months latter

2b/B

Kozora et al., [58]
USA

Elective CABG

Cohort
n = 1156

99.2% male

BDI After, 1-year
follow-up

9.9 (7.65) 8.9 (7.85) Older age and lower
education are related to

depression levels

2b/B

Macken et al., [59]
USA

Elective CABG

Quasi-experimental
n = 34

76.5% male

PHQ-9 After CABG – Control group: 18% An intervention cardiac
program can reduce

depressive symptoms

1b/A

McGrady et al., [60]
USA

Elective CABG

Quasi-experimental
n = 91

BDI After CABG – 9.2 (7.5) The symptoms can affect
adherence to prescribed
treatment and may also

affect morbidity and
mortality

1b/A

McKenzie et al., [61]
UK

Elective or emergency CABG

Cross-sectional
n = 111

82.9% male

HADS After CABG – 3.16 (3.61)13.5% Post-operative depression
predicts activities of daily

living functioning

2b/B

McKhann et al., [24]
USA

Elective CABG

Cohort
n = 220

73.6% male

CES-D After, 3 months,
1–3–6 years after

– Baseline: 13.2 (9.8) 32.4%
3-months: 10.2 (9.9) 24.1%

1 year: 9.1 (9.8) 17.3%
3 year: 8.9 (9.5) 11.8%

6 year: 10.1 (9.4) 16.8%

Depressed patients tended
to have more memory

complaints

2b/B

Modica et al., [62]
Italy

Elective CABG

Cross-sectional
n = 1179

80% male

HADS After CABG – Moderate-severe: 10.4%
Male: 9.2%

Female: 15.4%

Female gender is related to
a higher depression score

2b/B

Moser et al., [63]
USA

Elective CABG

Observational
multicentre

n = 131
94% male

MAACL After CABG – 13.0 (5.5)
53%

Factors such as being a
woman and have lower

educational attainment are
related to depression

2b/B

Murphy et al., [64]
Australia

Elective CABG

Cohort
n = 184

79% male

HADS Before, 2–6 months
follow-up

5.35 (4.01) 2-months: 4.16 (3.71)
6-months: 3.87 (3.51)

Over 6-months follow-up
patients show a minor score

of depression

2b/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Nair et al., [65]
India

Elective CABG

Quasi-experimental
n = 500

20.2% male

HADS 6 months after – 20.2% 11.6% of patients after
CABG adhered to healthy

lifestyle practices

1b/A

Nemati & Astaneh, [66]
Iran

Elective CABG

Cohort
n = 71

73% male

HADS Before, 4-weeks
after

Male: 13.58 (8.54)
Female: 17.88

(7.54)

Male: 9.51 (6.00)
Female: 15.05 (8.63)

CABG surgery can decrease
the level of depression in a

short-term follow-up

2b/B

Nunes et al., [67]
Brazil

Elective CABG

Cohort
n = 57

68.42% male

BDI Before, 6-months
after

Minimal: 56.14%
Mild: 26.32%

Moderate: 12.28%
Severe: 5.26%

Minimal: 49.12%
Mild: 29.82%

Moderate: 17.54%
Severe: 3.51%

Improvement the quality of
life with CABG surgery

reducing depressive
symptoms

2b/B

Okamoto et al., [68]
Japan

Elective or emergency CABG

Cross-sectional
n = 79

75.9% male

HADS 1–5 years after – Mild: 10.1%
Moderate-severe: 10.1%

Depression in CABG
patients is related to a

decrease in functional status
or activities of daily living

2b/B

Oldham et al., [69]
USA

First-time CABG

Cohort
n = 131

73% male

HAM-D
PHQ-9
GDS

Before HAM-D: 9.9%
16.3 (5.4)

PHQ-9: 56.2%
13.4 (3.9)

GDS: 6.9 (3.6)

– Preoperative depression
predicts post-CABG

cognitive health

2b/B

Perrotti et al., [70]
France

Elective CABG

RCT
n = 359

85% male

BDI Before,1 year after 39.6% – In the first year after CABG,
depressed patients have a
lower improvement and

quality of life

1a/A

Perrotti et al., [71]
France

Elective CABG

Cohort
n = 272

78% male

HADS 2-weeks before 6% – CABG surgery improve the
functional mobility, quality
of life and maintenance of

an independent status

2b/B

Phillips-Bute et al., [72]
USA

Elective CABG

Cohort
n = 427

70% male

CES-D Before, 6 months, 1
year after

Mild-Severe
Male: 28%

Female: 57%

Mild-severe:
Male:

6-months: 17%
1-year: 17%

Female:
6-months: 33%

1-year: 32%

Depressed patients are more
prone than nondepressed

patients to have a new
cardiac event within 2 years

of CABG

2b/B

Poole et al., [23]
UK

First-time CABG

Cohort
n = 310

86% male

BDI 29 days before,
after surgery

8.68 (6.61)
30.3%

Minimal: 69.7%
Mild: 25.5%

Moderate-severe:
4.8%

8.33 Pre-operative depression is
associated with longer

postoperative hospital stays.
The young, female gender,
overweight, smoking and
hypertension variables are

related to depression
symptoms

2b/B

J. Clin. Med. 2020, 9, 909 12 of 25

Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Pourafkari et al., [73]
Iran

Elective CABG

Quasi-experimental
n = 40

82% male

BDI After CABG – 25%
Minimal: 75%

Mild: 12%
Moderate: 8%

Severe: 5%

The emergence of
new-onset depression after
CABG is associated with a

poor outcome

1b/A

Rezaei et al., [74]
Iran

Elective CABG

Cohort
n = 135

75% male

SCL-90R 6 months after – 1.17 (0.75)
44.22%

The prevalent mental
disorder after CABG is
depression followed by

sensitivity, paranoia,
hostility, anxiety, obsession,
somatization, phobia, and

psychosis

2b/B

Sandau et al., [75]
USA

Elective CABG

Cohort
n = 54

78% male

CES-D Before, 3-months
after

14.2 (8.6)
20%

10.4 (7.5) Depressive symptoms
remain constant from pre- to
postoperatively at 3 months

2b/B

Schwarz et al., [76]
Germany

Elective CABG

Cohort
n = 47

89% male

HADS Before, 3-months
after

5.0 (3.4) 3.8 (3.1) Depression and
health-related quality of life

are not associated with
cognitive dysfunction after

CABG

2b/B

Selnes et al., [25]
USA

Elective or emergency CABG

Cohort
n = 152

76% male

CES-D Before, 12–72
months follow-up

13.2 (9.6)
33%

9.5 (9.2)
13%

CABG patients had a
decline of score 72-months

after

2b/B

Sorensen & Wang, [77]
USA

First-time CABG

Cohort
n = 70

66% male

GDS Before, 6-weeks
after

3.1 (2.5)
24.2%

2.4 (2.3)
15.9%

Women had greater
depression pre-operative

and post-operative. Length
of stay and age are not
related to depression

2b/B

Spezzaferri et al., [78]
Italy

Elective CABG

Cohort
n = 118

100% male

CBA 2.0-D At discharge,
1 year after

– At discharge: 12.7%
1 year: 5.9%

1 year after CABG
depression level decreased

2b/B

Stenman & Sartipy, [79]
Sweden

Elective and emergency CABG

Cohort
n = 302

PHQ-9 Before 29% – Depressive symptoms are
twice as frequent in women

as in men

2b/B

Thomas et al., [80]
India

First-time CABG

Quasi-experimental
n = 100

85% male

HADS Before, 1-week, 1
month after

4.10 (3.30) 1-week: 2.03 (2.60)
1-month: 1.26 (1.82)

Medical adherence behavior
is related to depression six

weeks after surgery

1b/A

Tsai et al., [81]
Taiwan

First-time CABG

Cohort
n = 198

81% male

CSS Before, 1–6 weeks,
3 months
follow-up

2.42 (2.64) 1-week: 1.41 (2.00)
6-weeks: 1.24 (1.86)

3-months: 0.96 (1.70)

Age, a longer stay in ICU,
smoking, and lack of

exercise are related to worse
symptoms. 88% of patients

have a trajectory of
depression levels that

decrease over time

2b/B
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Table 1. Cont.

Study
CABG (First, Elective, Emergency)

Design and
Sample

Depression
Screening

Instrument

Timing of
Assessment

M (SD)/Prevalence
Main Results EL/RG

Pre Post

Tully et al., [82]
Australia

First-time CABG

Cohort
n = 226

83% male

DASS Before, 4 days after 20.1% 23.5% Readmission is related to a
higher depression score.

Depression symptoms are
associated with morbidity

2b/B

Tully et al., [83]
Australia

First-time CABG

Cohort
n = 226

83% male

BDI Before, after
surgery

8.62 (6.23) 9.05 (6.40) Pessimism, past failure,
self-criticalness and,
worthlessness are

associated with cardiac
morbidity and mortality

2b/B

Yang et al., [84]
China

First-time CABG

Cohort
n = 232

81% male

PHQ-9 3-days before,
6-months after

4.8 (5.0)
18.1%

4.2 (5.0)
18.1%

Preoperative depression is
associated with women

gender

2b/B

Yang et al., [85] Taiwan
Elective and emergency CABG

Cross-sectional
n = 87

74.7% male

HADS 1 week, 1 month
after

– 1 week:
Mild: 17.2%

Moderate-severe: 60.9%
1 month: 8.75 (4.63)

Mild: 24.1%
Moderate-severe: 35.6%

Depression is related to
sleep quality after CABG

surgery

2b/B

Yüksel et al., [86]
Turkey

Elective and first-CABG

Cohort
n = 63

G1: diagnosed
after

experiencing an
ACS

G2: diagnosed
without
an ACS

BDI Before G1:14.9 (9.5)
G2: 12.1 (7.4)

66.6%
Mild: 22.2%

Moderate-severe:
44.4%

– Patients in both groups
were found to be depressed

and hopeless about the
future

2b/B

Zimmerman et al., [87]
USA

Elective CABG

RCT
n = 226

83% male

CSS At discharge – 19% Health care providers must
assist the patients before

hospital discharge to
identify the risks and

difficulties in patients after
CABG up to 6 months after

surgery

1a/A

ACS = Acute Coronary Syndrome; BDI = Beck Depression Inventory; CABG = Coronary Artery Bypass Graft; CBA 2.0-D = Depression scales of the Cognitive Behavioural Assessment;
CDS = Cardiac Depression Scale; CES-D = Center for Epidemiological Studies Depression Scale; CSS = Cardiac Symptom Survey; DASS = Depression, Anxiety, Stress scale; GDS =
Geriatric Depression Scale; HADS = Hospital Anxiety and Depression Scale; HAM-D = Hamilton Rating Scale for Depression; ICU = Intensive care unit; MAACL =Multiple Affect
Adjective Checklist; PHQ-2 = Patient Health Questionnaire 2-item; PHQ-9 = Patient Health Questionnaire 9-item; POMS-D = Profile of Mood State Depression Scale; RCT = Randomized
Clinical Trial; SDS = Self-rating Depression Scale; SCL-90R = Symptom Checklist-90 Revised.
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3.2. Measurement of Depression

We used a total of 15 measurement tools. The Hospital Anxiety and Depression Scale (HADS)
(n = 18), Beck Depression Inventory (BDI) (n = 17), nine-item Patient Health Questionnaire (PHQ-9)
(n = 9), and Centre for Epidemiological Studies Depression Scale (CES-D) (n = 4) were the measurement
tools used (Table 1 and Supplementary Table S1).

3.3. Meta-Analysis

A total of 1217 patients were included in the meta-analysis prior to CABG surgery, and 596 patients
after the operation. Egger’s test showed no publication bias in any case.

For the HADS tool, the prevalence of depression prior to surgery (n= 144) was 19% (95% CI = 9–31)
with a high degree of heterogeneity (I2 = 93.4%), while the prevalence after surgery (n = 394) was 19%
(95% CI = 13–26) with I2 = 92.2%, according to the random effects model (Figures 2 and 3).

J. Clin. Med. 2020, 9, x FOR PEER REVIEW 10 of 25 

J. Clin. Med. 2020, 9, x; doi: FOR PEER REVIEW www.mdpi.com/journal/jcm 

3.2. Measurement of Depression 

We used a total of 15 measurement tools. The Hospital Anxiety and Depression Scale (HADS) 
(n = 18), Beck Depression Inventory (BDI) (n = 17), nine-item Patient Health Questionnaire (PHQ-9) 
(n = 9), and Centre for Epidemiological Studies Depression Scale (CES-D) (n = 4) were the 
measurement tools used (Table 1 and Supplementary Table S1). 

3.3. Meta-Analysis 

A total of 1217 patients were included in the meta-analysis prior to CABG surgery, and 596 
patients after the operation. Egger’s test showed no publication bias in any case. 

For the HADS tool, the prevalence of depression prior to surgery (n = 144) was 19% (95% CI = 9–
31) with a high degree of heterogeneity (I2 = 93.4%), while the prevalence after surgery (n = 394) was 
19% (95% CI = 13–26) with I2 = 92.2%, according to the random effects model (Figures 2 and 3). 

 
Figure 2. Forest plot for pre-CABG depression using Hospital Anxiety and Depression Scale 

(HADS). 

Figure 2. Forest plot for pre-CABG depression using Hospital Anxiety and Depression Scale (HADS).J. Clin. Med. 2020, 9, x FOR PEER REVIEW 11 of 25 

 

 
Figure 3. Forest plot for post-CABG depression using HADS. 

For the BDI tool, the prevalence of depression prior to surgery (n = 469) was 37% (95% CI = 28–
46) with a high degree of heterogeneity (I2 = 89.4%), while the prevalence afterwards (n = 97) was 33% 
(95% CI = 12–59) with a high degree of heterogeneity (I2 = 96.6%), according to the random effects 
model (Figures 4 and 5). 

 
Figure 4. Forest plot for pre-CABG depression using Beck Depression Inventory (BDI). 

Figure 3. Forest plot for post-CABG depression using HADS.



57

PUBLICATIONS

J. Clin. Med. 2020, 9, 909 15 of 25

For the BDI tool, the prevalence of depression prior to surgery (n = 469) was 37% (95% CI = 28–46)
with a high degree of heterogeneity (I2 = 89.4%), while the prevalence afterwards (n = 97) was 33%
(95% CI = 12–59) with a high degree of heterogeneity (I2 = 96.6%), according to the random effects
model (Figures 4 and 5).
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According to the PHQ-9 tool, the prevalence prior to surgery (n = 543) was 22% (95% CI = 12–33)
with a high degree of heterogeneity (I2 = 97.5%) according to the random effects model; and, the
prevalence of depression after surgery (n = 48), using the fixed effects model, was 18% (95% CI = 14–23)
(Figures 6 and 7), with a low degree of heterogeneity (I2 = 2%).

J. Clin. Med. 2020, 9, x FOR PEER REVIEW 12 of 25 

 

 
Figure 5. Forest plot for post-CABG depression using BDI. 

According to the PHQ-9 tool, the prevalence prior to surgery (n = 543) was 22% (95% CI = 12–33) 
with a high degree of heterogeneity (I2 = 97.5%) according to the random effects model; and, the 
prevalence of depression after surgery (n = 48), using the fixed effects model, was 18% (95% CI = 14–
23) (Figures 6 and 7), with a low degree of heterogeneity (I2 = 2%). 

 
Figure 6. Forest plot for pre-CABG depression using Patient Health Questionnaire (PHQ-9). Figure 6. Forest plot for pre-CABG depression using Patient Health Questionnaire (PHQ-9).

J. Clin. Med. 2020, 9, x FOR PEER REVIEW 13 of 25 

 

 
Figure 7. Forest plot for post-CABG depression using PHQ-9. 

Finally, for CES-D, the prevalence of pre-CABG depression (n = 61) using the random effects 
model was 28% (95% CI = 17–40) with a moderate degree of heterogeneity (I2 = 66.9%); while the 
prevalence after surgery (n = 57) was 15% (95% CI = 12–19) with a low degree of heterogeneity (I2 = 
2%), according to the fixed effects model (Figures 8 and 9) 

 
Figure 8. Forest plot for pre-CABG depression using Centre for Epidemiological Studies Depression 

Scale (CES-D). 

 

Figure 7. Forest plot for post-CABG depression using PHQ-9.



59

PUBLICATIONS

J. Clin. Med. 2020, 9, 909 17 of 25

Finally, for CES-D, the prevalence of pre-CABG depression (n = 61) using the random effects model
was 28% (95% CI = 17–40) with a moderate degree of heterogeneity (I2 = 66.9%); while the prevalence
after surgery (n = 57) was 15% (95% CI = 12–19) with a low degree of heterogeneity (I2 = 2%), according
to the fixed effects model (Figures 8 and 9)
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3.4. Levels of Depression Before and After CABG Surgery and Follow Up

Prior to CABG surgery, most of the authors report depression levels within the normal range,
although others found mild [36,55,58,83,86] and moderate levels [27,35,66,69] (Table 1).

Post-surgery, most authors report normal levels, while others found
mild [28,36,49,53,58,60,66,83,85,88], moderate [27,47,69], and severe [32] levels.

The majority of authors observed a positive impact on depression prevalence and levels after
surgery, as well as in the short and medium term, although others found that these levels increased
after surgery [28,32,33,48,49,55,57,89].

4. Discussion

The prevalence of depression obtained in this study varied between 19% and 37% prior to
surgery, and between 15% and 33% after surgery, depending on the type of measurement tool
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used. Other studies that combine CABG with valve replacement have reported similar percentages,
with depression prevalence ranging from 15% pre-CABG [90] to 37.7% post-CABG [51,91], associated
with the development of the disease, worse quality of life, longer hospital stays, and high rates of
hospital readmissions [8].

Normal levels of pre-CABG depression are observed, although other studies have indicated higher
levels, from moderate to severe [92]. However, more than 25% of patients with normal levels are
at risk of worsening, for which reason continuous reassessment can identify patients with transient
symptoms of depression [93].

High levels of depression prior to the operation predict a worse quality of life [94,95], worse survival
after a CABG [12,96], and more symptoms up to six months after surgery [97].

We have observed that depression levels did not go to remission, but they tend to improve in
depressive symptoms, which is probably due to an improvement in the patient’s quality of life [98],
and even due to greater optimism that facilitates commitment to adaptation [99]. Some authors have
found a positive impact on patients from eight weeks [100], while others report a slight improvement
from the first month post-CABG surgery [101]. For the majority of patients, depression persists after
the surgery. Recent meta-analyses demonstrated that patients undergoing heart valve surgery are at
risk of cognitive dysfunction up to six months after surgery [102,103].

Although there is a relationship between depression and CABG, its temporal onset is not clear.
Depression can be a pre-existing condition, which increases the risk of cardiovascular disease that
is related to behavioural alterations in diet, physical activity level, toxic habits, or poor adherence
to treatment and recommendations [45]; or, can appear as a consequence of multiple postoperative
complications, such as longer hospital stays [23], readmissions [104,105], general pain [104], or even
when facing a series of lifestyle changes [12].

Without evaluation, it is unlikely that depression is being treated correctly. Some authors report
that more than 50% of patients were receiving medical treatment for depression, even though they
had no symptoms of depression [106]. For this reason, the use of measurement tools to confirm the
presence and levels of depression makes it possible to identify the at-risk patients, and therefore carry
out a more in-depth post-CABG follow-up, of at least nine months [93].

The current study highlights the importance of depression measures before and after CABG in
assessing clinically meaningful mood disturbance, in order to provide early intervention. Systematic
screening for depression in the period both before and after this procedure is crucial. Planned coaching
combined with counselling can reduce these levels [36]. Cardiac rehabilitation programmes [107,108]
and cognitive-behavioural therapies are also available, which reduce the levels of depression and even
decrease the length of hospital stays [109]. However, further studies are needed to understand the
potential prognostic implication of depression and investigate the best ways to approach the treatment
of depression in this patient group.

Depression counselling prior to surgery can influence the post-surgical depression levels by
positively improving a patient’s perception of illness control and management [13]. Planning is
therefore an essential part of the healthcare process as it has the potential to promote self-care [36].

From a clinical perspective, these results suggest that strategies that are aimed to improve
depression as a disorder, such as the application of policies and depression assessment protocols
prior to CABG by health care providers, are essential, because the depression level might help risk
stratification in patients undergoing CABG identifying the high-risk groups and the trajectory of
recovery experienced [11].

This study has several limitations. Firstly, the heterogeneity in terms of prevalence is due to
different estimation methods over time, differences in the timing of assessment and demographic
differences between samples, different uses of cut-offs on questionnaire measures, as well as the use
of various tools for assessing the symptoms of depression. Secondly, the measuring tools assess the
severity of depression symptoms, but they do not replace a formal clinical diagnosis of depression.
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5. Conclusions

There is a high presence of depression both before and after CABG surgery. While this study
found an overall improvement in depressive symptoms after CABG, depression persists after the
surgery for the majority of patients. The depression levels present prior to the operation may affect
postoperative recovery.

Given the prevalence of depression and its impact, early detection is crucial, since it enables the
identification of at-risk patients, through a clinical interview that uses validated measurement tools.
This enables the medical team to implement preventive strategies as well as monitor the development
of the depression.
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Abstract: Coronary heart disease is a public health problem and is one of the leading causes of 
loss of quality of life, disability, and death worldwide. The main procedure these patients 
undergo is cardiac catheterisation, which helps improve their quality of life, the symptoms of 
myocardial ischemia, and ventricular function, thus helping to increase the survival rate of 
sufferers. The objective of this study was to analyse how coronary artery bypass grafting 
(CABG) influences quality of life. A systematic review and meta-analysis was conducted, using 
the CINAHL, Pubmed, Scopus and Cuiden databases. A total of 7537 subjects were included, 16 
in the systematic review and 3 in the meta-analysis. The studies analysing quality of life using 
the SF questionnaire showed improvements in the quality of physical and mental appearance, 
and those using the NHP questionnaire showed score improvements and, in some cases, 
differences in quality of life between women and men. This operation seems to be a good choice 
for improving the quality of life of people with coronary pathologies once the possible existing 
risks have been assessed.   

Keywords: coronary artery bypass graft; meta-analysis; prevalence; surgery; systematic review; 
quality of life. 

 

1. Introduction 

Coronary heart disease is a public health problem and is one of the leading causes of loss of 
quality of life, disability and death worldwide. The main procedure these patients undergo is 
cardiac catheterisation, both for diagnostic and therapeutic purposes1. Cardiac catheterisation 
helps improve quality of life, the symptoms of myocardial ischaemia and ventricular function, 
thus helping to increase the survival rate of sufferers, but it can also lead to physical 
consequences, including kidney failure, acute myocardial infarction, and stroke2. It also has 
psychological consequences, such as stress responses, anxiety, fear, and depression3. Another of 
the most widely used therapeutic options for the treatment of coronary disease worldwide is 
coronary artery bypass grafting (CABG). The development of this technique in recent decades 
has led to an improvement in both post-operative and long-term outcomes4.  
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People with coronary heart disease are more likely to suffer heart problems and other 
pathologies5 as, in addition to being one of the main causes of death worldwide, it also favours 
the development of comorbidities. The treatments described above are designed to improve 
myocardial perfusion to improve the symptoms and reduce the incidence of heart attacks and 
death5. 

This improvement in cardiac activity is also reflected in the daily life of an individual with 
heart disease. In fact, one of the most important aspects sought is improved quality of life. 
Evaluating quality of life allows us to ascertain a subjective assessment of an individual’s health, 
as well as the impact that the disease and its treatment have on that person’s daily life6.  

Quality of life is a concept that encompasses the physical, emotional and social dimensions, 
and it varies with time and the individual’s perception7,8. There are currently a multitude of 
questionnaires available to measure patient quality of life. The generic validated Short Form 36 
(SF36) questionnaire has been used on patients undergoing heart surgery. It consists of 35 items, 
distributed across eight domains and divided into two main groups: physical and psychological 
components9.  

Another questionnaire reported in the literature for measuring quality of life in patients with 
chronic diseases and disabling symptoms is the two-part Nottingham Health Profile (NHP)10. The 
first part contains 38 items, divided into six dimensions: physical mobility, pain, sleep, energy, 
social isolation, and emotional reactions. Patients answer yes or no to the questions according to 
whether they have suffered the problems. The second part comprises seven aspects affected by 
the patients’ health status: capacity to work, ability to do housework, social life, family 
relationships, sex life, hobbies, and holidays. The score for each section ranges from 10 to 100, the 
higher the score the greater the problem presented by the patient and the lower their quality of 
life.  

A CABG involves risk, so this study was designed to elucidate the benefits this operation 
provides people who undergo the surgery, for example, related to their quality of life. Thus. the 
objective of this study was to analyse how coronary artery bypass graft (CABG) influences quality 
of life. 

2. Materials and Methods  

A systematic review including a meta-analysis was conducted, following the 
recommendations of the PRISMA statement11.  

 
2.1. Search strategy 
 
The search was carried out using the CINAHL, Pubmed, Scopus and Cuiden databases, 

between March and June 2020. The search equation, based on MeSH terms, was: (“Quality of 
Life” OR “Health-Related Quality Of Life” OR “Life Quality”) AND (“Aortocoronary Bypass” 
OR “Bypass Surgery, Coronary Artery” OR “Bypass, Coronary Artery” OR “Coronary Artery 
Bypass Grafting” OR “Coronary Artery Bypass Surgery”) AND "Postoperative Period". No 
restrictions were placed on the publication date, sample size, or type of surgery, whether elective 
or emergency, thus minimising publication bias. 

 
2.2. Inclusion and Exclusion Criteria 
 
The inclusion criteria were: quantitative studies, with subjects undergoing both elective and 

emergency coronary artery bypass graft surgery; and studies using validated scales, written in 
English, Spanish, or Portuguese that included post-surgery follow-up. The exclusion criteria used 
were: studies that included subjects undergoing other types of cardiological operations, such as 
valve replacement; studies that did not use a validated questionnaire to measure quality of life or 
which exclusively measured psychological variables, such as anxiety or depression; studies that 
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included paediatric, psychiatrically challenged, and intubated/sedated patients or those with 
language difficulties. 

 
2.3. Selection process and result codification 
 
Two members of the team independently conducted the search, selection and analysis of the 

studies found. In the event of a disagreement, a third researcher from the group intervened. The 
selection was based on a reading of the title and abstract, then the full text, and finally a reverse 
search in the selected studies. For the meta-analysis, we selected studies that used the same 
measuring instrument, and which provided the data necessary for its execution. More 
specifically, these studies used the second part of the NHP questionnaire, as this provides viable 
data for meta-analytical estimation. The variables studied were: (a) authors; (b) year and country 
of publication; (c) type of surgery (emergency or elective); (d) characteristics of the sample, such 
as: number of subjects included, sex, and follow-up over time; (e) instrument for measuring 
quality of life; (f) scores on the quality of life scale. 

 
2.4. Critical reading and level of evidence 
 
The studies included in the research were reviewed critically, using the STROBE12 checklist.  

The selected studies were assigned a methodological quality grade according to the levels of 
evidence and degrees of recommendation proposed by the Working Group on Levels of Evidence 
of the Oxford Centre for Evidence-Based Medicine (OCEBM)13.  

 
2.5. Statistical analysis 
 
 Random effects meta-analyses were performed using the StatsDirect software package. A 

sensitivity analysis was carried out, and the publication bias was assessed using the Egger linear 
regression. The I2 index was used as a measure of heterogeneity.  

 

3. Results 

The search returned a total of 398 articles, which after eliminating duplicates yielded 278 
articles. After applying the inclusion and exclusion criteria, a total of 36 studies were obtained for 
full-text reading, and n=16 studies were finally selected, of which 3 contributed data for the meta-
analysis. The data from the study selection process is shown in Figure 1.  
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Figure 1. Study-selection diagram. 
 

 
 
 

  

Records identified through 

database searching 

(n = 398) 

Records screened  

Title and Abstract  

(n = 278) 

Records excluded (n = 242) 
             Exclusion criteria: 

 duplicates, not related to the 
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3.1. Characteristics of the studies included 

 

A total of 7537 subjects were included in the sample, most of which were men. The majority 

of the studies included cohorts (n=15) and were conducted in the USA (n=3)14,15,16 or Sweden 

(n=5)17,18,19,20,21. Of the studies chosen, 11 involved elective surgery22,23,24,25. The 16 studies evaluated 

quality of life prior to surgery, coinciding with the preoperative angiography performed at the 

surgical hospitalisation appointment. The follow-up time for most studies was 6 months26,27,28. 

The studies included used the following scales to measure quality of life: NHP (n=8) and SF36 

(n=8). The characteristics of the studies and their main results are presented in Table 1. 

 
3.2. Quality of life before and after a CABG 

 
Studying cardiac, non-cardiac, preoperative and early postoperative factors helps us know 

the health status of patients and predict their quality of life after surgery22,26.  

The quality of life of patients undergoing cardiac catheterisation improved dramatically between 

6 weeks23 and 3 months17,26 or 6 months15,21 after surgery, particularly with regard to the group of 

items encompassing physical problems23.  Sexual health problems in men persisted throughout 

the follow-up period17,18. Physical problems improved according to the functional capacity of the 

patients prior to surgery14. Being female18,29, age, hypertension, obesity, renal failure, 

cerebrovascular disease, unstable angina28, being a smoker, and having a psychiatric pathology16 

are all factors that have been shown to delay the recovery of post-surgery quality of life19,20,24. 
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3.3 Differences in quality of life scores before and after a CABG 1 
 2 

The studies that analysed quality of life using the SF questionnaire all showed quality 3 
improvements in both physical and mental aspects14,15,16,22,23,24,25,26. The least physical improvement 4 
was 2.2 points14 and the most was 8.2 points15,22. For the mental aspect of quality of life, the 5 
improvement in the score ranged from a maximum of 3.6 points22 to a minimum of 0.3 points23. 6 
Studies using the NHP questionnaire all showed improvements in quality of life scores with 7 
differences of up to 6 points after 10 years19, 10 points after two years17 and, in some cases, the 8 
differences in quality of life being greater for women than men18. 9 
 10 
3.4 Meta-analysis for estimating the prevalence of pre- and post-CABG impact on quality of life 11 
 12 

Of the studies included in the systematic review, three contained the data necessary to perform 13 
the meta-analysis and used the second part of the NHP questionnaire. The total sample for the meta-14 
analysis was n=1997 people who received a CABG.  With regard to the impact on the different 15 
aspects of quality of life analysed in part 2 of the NHP questionnaire (working life, work/housework, 16 
social life, family relationships, sex life, hobbies, and holidays), there was a decrease in the prevalence 17 
of impact on the 7 areas before and after CBAG (Table 2). The I2 of the meta-analyses performed was 18 
over 90%. The Annex shows the Forestplots of impact prevalence of the 7 areas before and after CABG 19 
(Figures 2-8). 20 
 21 
Table 2. Meta-analytical estimate of the impact on quality of life according to the 7 aspects of Part 2 22 
of the NHP (n=1997). 23 

Dimension Prevalence pre (CI-95%) Prevalence post (CI-95%) 

Impact on working life 17% (2%-42%) 6% (1%-15%) 

Impact on work/housework 27% (5%-59%) 11% (3%-23%) 

Impact on social life 15% (4%-33%) 4% (1%-10%) 

Impact on family 

relationships 

9% (2%-20%) 3% (1%-9%) 

Impact on sex life 23% (2%-58%) 14% (1%-40%) 

Impact on hobbies 30% (3%-70%) 12% (2%-28%) 

Impact on holidays 22% (2%-58%) 8% (1%-20%) 

 24 
  25 
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Figure 2. Pre- and Post- impact on working life. 26 

 27 

Figure 3. Pre- and Post- impact on work/housework. 28 

 29 

Figure 4. Pre- and Post- impact on social life.30 

 31 
  32 
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Figure 5. Impact on family relationships. 33 

 34 

Figure 6. Pre- and Post- impact on sex life. 35 

 36 
Figure 7. Pre- and Post- impact on hobbies.37 

 38 
  39 
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Figure 8. Pre- and Post- impact on holidays. 40 

 41 

4. Discussion 42 

The aim of the study was to analyse how coronary artery bypass grafting (CABG) influences 43 
quality of life. It has been observed that, in most studies, after CABG, people exhibit significant 44 
improvements in the different dimensions of quality of life analysed in the SF and NHP 45 
questionnaires. This positive result has also been confirmed by the meta-analytical estimates of the 46 
impact on quality of life, with a lower prevalence of impact in all the dimensions of quality of life 47 
analysed. Within the SF, the physical dimension seems to improve more than the mental aspect. 48 

 49 
A CABG seems to be very beneficial for patients, since in addition to the positive quality of life 50 

results, other studies indicate that it positively influences the incidence of depression30, can lead to 51 
the disappearance of symptoms for around 15 years31, decreases death resulting from other causes, 52 
and reduces hospital admission and death due to cardiovascular factors32. In addition, mortality in 53 
this type of surgery would appear to be declining substantially32. Therefore, although surgery still 54 
involves risk and the possibility of future complications for individuals, it appears that the benefits 55 
are positive and appropriate in relation to the risk. These risks and complications seem to be reduced 56 
when the surgery is not performed urgently and when the patient presents no other pathologies31. 57 
 58 

The effects of CABG on more physiological aspects, such as the left ventricular ejection fraction, 59 
have also been analysed in other studies, which report improvements in those patients in whom the 60 
fraction was diminished before surgery, but a deterioration in those in whom the fraction was at 61 
normal levels33. Some authors also recommend performing a coronary angiography after the CABG 62 
to avoid the appearance of possible post-operative complications, as between 2% and 8% of heart 63 
attacks are reported in the perioperative period34. 64 

From the clinical perspective, this cardiac surgery, one of the most widely performed in the 65 
world, has a good scientific basis that supports the improvements it generates in quality of life and 66 
other aspects. For this reason, this type of surgery continues to be performed every day across the 67 
globe and improvements are being researched involving the application of existing technology, in 68 
order to determine the optimal way to operate in the future, in the least invasive manner and with 69 
the most lasting effects4. 70 
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The main limitation of the study is that there is variability in the location and countries where 71 
the analysed studies were carried out. Therefore, depending on the country where the results are to 72 
be analysed or implemented, this factor should be taken into account. Additionally, there was only a 73 
limited number of studies with the necessary data to perform the meta-analysis. Future research on 74 
the subject should include values correlating quality of life with other variables that allow the meta-75 
analytical estimation of factors that may influence quality of life post-CABG, as well as experimental 76 
comparisons of how different CABG techniques or treatments influence quality of life, in order to 77 
determine the most cost-effective method. 78 

 79 

5. Conclusions 80 
The scientific literature shows that coronary artery bypass grafting improves a patient’s quality 81 

of life of in both the physical and mental aspects, although this improvement is more extensive with 82 
respect to physical factors. This favours the normalisation of the day-to-day lives of these individuals 83 
in their personal and working environments, with a decreased prevalence of impact on the various 84 
aspects of life of between 18% and 6%. This operation seems to be a good choice for improving the 85 
quality of life of people with coronary pathologies once the possible existing risks have been assessed.   86 
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Abstract 

The success of a coronary artery bypass graft surgery has been shown to be related to 

health-related quality of life, and being able to predict this is extremely useful. We

investigate the associations between health-related quality of life and sociodemographic 
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interventions on health-related quality of life in Palestinian patients undergoing a coronary 

artery bypass graft for the first time. A cross-sectional study was conducted on a 

convenience sample of 119 Palestinian patients. The Short Form-36 Health Survey was 

applied one year after the coronary artery bypass graft surgery. An analysis of variance 

shows that as age increases, health-related quality of life decreases. In contrast, the higher 

the level of education, job security and salary, the higher the health-related quality of life. 

Patients who had undergone prior percutaneous endovascular interventions had a worse 

health-related quality of life than those who had not. In conclusion, a history of prior 

percutaneous endovascular interventions in addition to sociodemographic factors should be 

considered by nursing staff so that they can deliver high-quality patient care.  

Key words: quality of life; coronary artery bypass graft; percutaneous coronary 

intervention; nursing care; Palestine  
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Introduction

Cardiovascular diseases (CVDs) are the most common cause of death around the 

world, and are predicted to remain so until 2030 (Lehtonen, Hippeläinen, Kattainen, Kouri, 

& Kujala, 2009; World Health Organization, 2017). According to 2015 data from the 

World Health Organization (World Health Organization, 2017), 31% of deaths globally 

were the result of CVDs, and 41.2% of these were due to coronary artery disease (CAD), 

one of the most prevalent CVDs. In addition, 80 % of deaths in low and middle-income 

countries are CVD-related. Indeed, CVD was the principal cause of death in 2018 in the 

Palestinian population, with a death rate of 31.5% (Palestinian Health Information Center-

MOH, 2019).  

There are currently many methods for treating CAD, including therapeutic 

medication, percutaneous transluminal coronary angioplasty, and coronary artery bypass 

graft (CABG) surgery (Staniūtė & Brožaitienė, 2010). The decision to perform a CABG to 

treat CAD is based on the patient’s symptoms, the extent of the coronary artery pathology, 

and the number of obstructed vessels (Dzayee et al., 2013). The published literature 

confirms that symptoms are reduced in both type and severity post-surgery. Indeed, a 

prospective study from Taiwan on post-CABG patients, reports improvements in most 

symptoms, including angina, dyspnea, fatigue, sleep problems, and other psychological 

symptoms (Tsai, Tsay, Moser, Huang, & Tsai, 2019). However, the success of the surgery 

has been shown to be related to the patient’s ability to perform daily activities 

(Viswanathan, Mayurathan, Hildreth, Worthley, & Zaman, 2011) and predicting this is a 

useful indicator. 
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Sixty patients undergoing a coronary artery bypass graft (CABG) were admitted to a

randomized controlled trial at a large university hospital in Denmark. These patients 

presented greater compliance with post-operative interventions, including physical exercise 

and psychoeducation (Højskov et al., 2016). Pre-operative education is considered an 

essential and effective way to increase a patient’s knowledge and establish individualized 

goals for improving their health-related quality of life (HRQoL) (Ballan & Lee, 2007). For 

this reason, HRQoL has taken on a significant role in clinical healthcare as it affects patient 

and healthcare-provider decision making. Predictions of how successful an operation like a 

CABG will be have been shown to be related to HRQoL (Jokinen, Hippeläinen, Turpeinen, 

Pitkänen, & Hartikainen, 2010).  

A systematic review conducted by Fatima et al. (2016) concluded that quality of life 

was higher after CABG surgery in comparison to percutaneous coronary interventions 

(PCI), especially at 6 and 12 months after these procedures. However, a clinical trial 

performed by Baron et al. (2017) reported a greater quality of life in patients who 

underwent PCI, rather than CABG, in the short term, although there were no significant 

differences in the long term. Moreover, the growing incidence of PCI prior to CABG 

represents an increased risk of postoperative morbidity and, consequently, decreased 

HRQoL (Niclauss, Colombier, & Prêtre, 2015). Investigating the factors associated with 

HRQoL in order to optimize the quality of life in patients undergoing a CABG and, 

consequently, their health, is therefore of special interest. To our knowledge, no previous 

research has examined the potential factors influencing HRQoL in patients, either with or 

without a previous history of PCI, who undergo a CABG for the first time.   
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Aims

We investigated the associations between HRQoL and sociodemographic and 

clinical characteristics, and examined the impact of prior PCI on HRQoL in Palestinian 

patients who underwent CABG for the first time. 

Method and materials 

Study design and participants

A cross-sectional study was conducted in Palestinian Medical Complexes, including 

An-Najah National University Hospital, Nablus Specialty Hospital, and the Specialized 

Arab Hospital in Nablus. The clinical records of 192 potential participants who underwent

elective CABG surgery for the first time twelve months ago, both with or without a history 

of prior PCI, were consulted. Several participants were excluded: 15 died; 6 had cognitive 

impairment; 8 had communication impairment; and 7 were treated with recurrent CABG. 

156 participants were therefore contacted via phone, and the nature and purpose of the 

study was explained to them. 22 potential participants declined to participate and there was 

no response from a further 15. Ultimately, 119 patients (76.5% males) agreed to participate 

in our study and were given a date for a face-to face interview. All the patients received the 

same information on the surgical procedure prior to undergoing CABG surgery. The 

nursing care also involved a standardized care plan based on postoperative and lifestyle 

care, including exercise and nutrition. Figure 1 details the sample collection. The exclusion 

criteria included patients with cognitive impairment, communication deficit, and patients 

with major comorbidities (cancer and kidney disease, who were undergoing dialysis), 
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mobility limitations, cerebrovascular disease, and quadriplegia. The latter involves not only 

disrupted mobility, but further complications that affect HRQoL. Patients treated with 

recurrent CABG were also excluded.  

Ethical considerations

This study was conducted in accordance with the Declaration of Helsinki. Ethical 

approval for the work was obtained from the Ethics Committees of the An-Najah National 

University Hospital (approval no. 0419494), Nablus Specialty Hospital (approval no. 

2949855), and the Specialized Arab Hospital in Nablus (approval no. 749752).  

Sociodemographic and clinical characteristics

Sociodemographic characteristics including gender, age, marital status, educational 

level, job, and income were obtained from each participant at the baseline assessment. 

Information on clinical characteristics including hypertension, diabetes mellitus, 

dyslipidemia, and hypercholesterolemia was obtained from the participants and their 

medical records. Additionally, lifestyle factors including smoking and coffee consumption 

were collected, and any history of prior PCI was recorded, including angioplasty and stent 

placement.  

HRQoL

The Short Form-36 Health Survey (SF-36 ®) was used to evaluate HRQoL 

(McHorney, Ware, & Raczek, 1993; Ware & Sherbourne, 1992). This questionnaire 

consists of eight multi-item subscales that include physical functioning, social functioning, 

role limitations due to physical problems, role limitations due to emotional problems, 
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mental health, energy/vitality, pain, and general health perception. Each of the SF-36 

domains is scored on a scale of 0–100. Higher scores report a better HRQoL. The same 

interviewer administered the SF-36 12 months after CABG surgery, in September 2017, in 

face-to-face interviews in the patients’ homes. These interviews lasted between 15 and 30 

minutes, and averaged 20 minutes. An Arabic version of the SF-36, previously validated on 

a Saudi Arabian population, was used in the interviews (Al Abdulmohsin, Coons, 

Draugalis, & Hays, 1997; Coons, Alabdulmohsin, Draugalis, & Hays, 1998). The Arabic 

version of SF-36 questionnaire is in the public domain (RAND, 2020). This questionnaire 

was highly reliable in our study, with an α-Cronbach score of 0.962 for the total sample. 

Similarly, in the subgroups of patients who had undergone prior PCI and those who had 

not, the scores were 0.967 and 0.950, respectively. 

Statistical analysis

We described numerical variables using the mean ± standard deviation, while 

qualitative or nominal variables were described with percentages and frequencies. The 

independent two-sample t-test, or Mann-Whitney U-test, was used to compare the variables 

between the groups. Pearson’s correlation coefficient (r) was used to test the correlation 

between prior PCI and all the HRQoL domains. Logistic regression analyses were 

conducted to determine the association between prior PCI and all the HRQoL domains in 

the overall population after adjusting for age and sociodemographic characteristics 

(education level, job, and income). There was no missing data. SPSS Statistics version 21.0 

(SPSS. Chicago. IL, USA) was used for all the analyses; p values < 0.05 were considered to 

be statistically significant. 
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Results

Baseline characteristics of the participants and their association with HRQoL 

The personal and clinical characteristics of the sample are presented in Table 1. A 

total of 119 patients from three hospitals in Palestine participated in this study. Most 

participants were males (76.5%), ranging in age between 45-64 years (60.5%). Only 29.4% 

had a high education level, and 43.7% of participants had a monthly income of between 

1500-3000 New Israeli Shekel (NIS). The following comorbidities were present: 

hypertension (73.1%); diabetes mellitus (55.5%); dyslipidemia (84.0%); and 

hypercholesterolemia (88.2%). Furthermore, the prevalence of smoking and coffee 

consumption was 48.7% and 76.5%, respectively. The prevalence of prior PCI was 23.5%. 

Sociodemographic factors such as age, educational level, work performed and 

income present statistically significant differences with respect to HRQoL (Table 1). 

HRQoL decreases as age increases, as well as in the presence of comorbidities, although 

statistically significant differences are only seen for dyslipidemia. Higher educational level, 

job security and income, all increase the HRQoL. It should be noted that smokers and 

coffee drinkers report a higher HRQoL, and almost two thirds of patients consume coffee. 

It should also be pointed out that patients who had prior PCI report a statistically worse 

HRQoL than those CABG patients without a history of prior PCI. 

Influence of prior-PCI on HRQoL in one-year post-CABG patients 

Table 2 presents the HRQoL domains in the study cohort and shows the results of 

the domains according to whether the CABG patients had undergone prior PCI, or not. All
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the domains were significantly lower in patients with prior PCI compared to patients with 

no prior PCI (p<0.05).  

Table 3 presents the correlation analysis between prior PCI and HRQoL domains. 

Pearson correlations revealed that all HRQoL domains correlated positively with the 

variable prior PCI (p<0.05). The three highest Pearson correlations were found for social 

functioning (r= 0.389), bodily pain (r= 0.386), and general health (r= 0.384). Role physical 

and role emotional presented the lowest results, r= 0.272 and r= 0.255, respectively.  

The association analysis involving prior PCI and all HRQoL domains in the overall 

population, after adjusting for age and sociodemographic characteristics, is provided in 

Table 4. Logistic regression analysis revealed significant associations between all HRQoL 

domains, particularly general health (β= –0.023; p = 0.008), emotional wellbeing (β= –

0.022; p = 0.009), social functioning (β= –0.021; p = 0.006) and bodily pain (β= –0.020; p 

= 0.007). Only the role physical and role emotional domains had no significant association.  

Discussion 

In this study we investigated the associations between HRQoL and 

sociodemographic and clinical characteristics in 119 Palestinian patients that underwent 

CABG, in addition to the impact of prior PCI on HRQoL. Our findings support the fact that 

as age increases HRQoL decreases, while a higher educational level, greater job security, 

and a higher salary increased HRQoL. Additionally, patients who had undergone a prior 

PCI reported a worse HRQoL, with all the domains having a significantly lower score. 
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Our results are consistent with Peric et al., (2015) who reported that patients aged 

60-69 showed better improvement in all domains than younger patients, but found that 

patients under 50 had improved physical mobility, emotional reactions, pain, and sleep 

parameters. Similarly, Lavdaniti et al. (2015) reported that mental health is influenced by 

age, as well as educational and occupational status. Also, Najafi et al. (2008) found that 

older patients had a higher score in the psychological dimension of HRQoL. In contrast, 

Chen et al. (2017) found that aging had no connection to HRQoL in CABG patients. The 

inconsistencies between the findings in the various studies could be explained by the fact 

that the participants were divided into different age groups. Moreover, our research 

detected no relationship between gender and HRQoL after CABG surgery. However, 

previous studies have reported contradictory results (Hweidi, Gharaibeh, Al-Obeisat, & Al-

Smadi, 2018; Lavdaniti et al., 2015). Hweidi et al. (2018) reported that female patients had 

higher levels of depression than males, and Lavdaniti et al. (2015) reported that social role 

was affected by both the gender and occupational status of the patients.  

On the other hand, we found an association between educational level, job, and 

income with HRQoL, but no association with marital status. Hweidi et al. (2018) reported 

that unemployed patients had a high prevalence of depression; patients who were married 

had lower depression levels than unmarried individuals; and there was an inverse 

relationship between depression score and the patient’s monthly income. Additionally, El-

Baz et al. (2018) found that patients with higher education levels had better physical health 

outcomes, and Gierszewska et al. (2018) reported that degree of education, marital status, 

and employment influenced an improved HRQoL.
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Of the comorbidities, only dyslipidemia was associated with HRQoL in CABG 

patients. Our findings therefore contradict previous studies. Kuo et al. (2015) found that 

patients with chronic kidney disease (CKD) post-CABG surgery had worse physical 

function and HRQoL than patients not suffering this. Shad et al. (2017) showed that the 

physical and mental component of HRQoL was better in patients with no comorbidities 

(diabetes mellitus or hypertension).   

In line with Figueiredo et al. (2015), our study found a high frequency of 

dyslipidemia and hypertension among patients undergoing cardiac surgery. However, in 

contrast to our findings, other authors, including Taghipour et al. (2011) and Middel et al. 

(2014), reported a lower prevalence of these comorbidities. Moreover, our research found a 

higher prevalence of diabetes mellitus among patients who underwent CABG than in 

previous studies conducted on European (Middel et al., 2014) and American populations 

(Figueiredo Neto et al., 2015). Nevertheless, the results are similar to those reported by 

Taghipour et al. (2011) for a study carried out in Iran. The differences in comorbidity 

prevalence might therefore be due to health standards in the different countries.  

In our study, we found a worse HRQoL, and a lower score in all the HRQoL 

domains, in patients who had a history of prior PCI than those who did not. Numerous 

published studies involve HRQoL post-PCI vs CABG surgery (Kulik, 2017; McGrath, 

Norris, Hardwicke-Brown, Welsh, & Bainey, 2017; Wu et al., 2019), but few of these 

compare HRQoL in post-CABG patients with or without a previous PCI. Rao et al. (2008) 

concluded that, in the long term, HRQoL decreases after CABG surgery in patients who 

had a prior PCI. Altarabsheh et al. (2015) suggested that patients undergoing CABG after a 
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PCI have a higher incidence of mortality in the postoperative period, while Miguel el al. 

(2020) reported no clear negative influence of previous PCI on mortality and morbidity 

after CABG surgery. However, according to Mehta et al. (2012), patients with a previous 

PCI are likely to have a higher risk of developing complications after CABG surgery.  

In our study, the differences between post-CABG patients with or without previous 

PCI are confirmed both in the correlation and the logistic regression analysis. In particular, 

Pearson’s correlation coefficient showed a greater positive correlation between social 

functioning (r= 0.389), bodily pain (r= 0.386), and general health (r= 0.384) and the prior-

PCI variable. Similarly, the logistic regression analyses highlighted significant associations 

between general health, emotional wellbeing, and social functioning with the prior-PCI 

variable, suggesting that patients undergoing CABG who have not had a PCI are more 

likely to have a greater HRQoL than patients with a history of this. It is possible that better 

results in the emotional wellbeing, social functioning, and general health domains can be 

explained by the fact that patients undergoing their first cardiac intervention have better 

emotional health and a greater recovery prospect than patients requiring recurrent cardiac 

surgery. In addition, role physical (r= 0.272) and role emotional (r= 0.255) domains had the 

lowest results in the correlation analyses. The β estimations of these two domains were not 

significant. A possible explanation for the results found in the role physical and role 

emotional domains is that emotional or physical difficulties in daily activities could be 

related to economic or social factors.  

It is worth noting that HRQoL in patients undergoing CABG has previously been 

examined in different populations (Figueiredo Neto et al., 2015; Middel et al., 2014; 
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Taghipour et al., 2011). This work from other countries, also using the SF-36, reported 

slightly different findings to those of our research. In all these studies, the SF-36 was 

administered within six months to one year after CABG surgery. The differences could be 

the result of different health policies and health promotion in various geographical regions. 

In addition, sociodemographic and clinical differences may explain the disparate HRQoL 

findings. 

Limitations and strengths 

This study has certain limitations that should be addressed. The cross-sectional 

design may have prevented us from measuring any change in HRQoL over time, and it does 

not allow us to establish causal relationships. In addition, since our study population 

comprised a well-characterized cohort of Palestinian adults, the results presented may not 

be generalizable to other ethnicities or age ranges. Moreover, physical activity level was 

not measured. In addition, there is no data on the time between the PCI and CABG. 

Strengths of this study include the fact that, to the best of our knowledge, this is the first 

study to examine HRQoL level in one-year post-CABG patients with or without a history 

of prior PCI. In addition, we used the SF-36, a reliable and valid method for assessing 

HRQoL in patients undergoing CABG (Lavdaniti et al., 2015; Najafi et al., 2008; Peric et 

al., 2015). 

Implications for practice      

The results of our study are relevant for health professionals, especially nursing 

professionals. The novelty of our study is the comparison of HRQoL between post-CABG 
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patients who had a prior PCI and those who did not; our findings reveal a worse HRQoL in 

the former group. For this reason, it is necessary to comprehensively assess patients 

undergoing a CABG, to prepare high-quality patient care that enables them to have greater 

HRQoL and better post-operative rehabilitation. In addition, our study also shows that other 

factors, such as emotional components and certain sociodemographic factors, importantly 

influence patients undergoing CABG surgery and these should be considered by the 

nursing staff when developing nursing care plans.  

Conclusion

In conclusion, the presence of prior PCI in CABG patients was associated with low HRQoL 

in a convenience sample of 119 Palestinian patients. Increased age was also related to low 

HRQoL, whereas high levels of education and occupational status increase HRQoL. Thus, 

nurses should consider the importance of these sociodemographic factors, as well as the 

presence or not of a prior PCI, to prepare plan cares for patients undergoing CABG. 

Nursing staff should also consider the impact of HRQoL-associated factors, such as 

emotional parameters, in CABG patients in order to deliver high-quality patient care.  

Author contributions

Study design: J.S.-R., M.C.-R. and M.A.E.  

Data collection: A.B. and M.A.E.  

Data analysis: M.C.-R., N.S.-M. and Á.F-A.

Manuscript writing: J.S.-R., M.C.-R., M.A.E. and Á.F-A.  
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Figure 1. Sample collection.  
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Table 1. Sociodemographic and clinical characteristics and global score of HRQoL (n=119).

Items n % SF-36 score p value
Sociodemographic

Male 91 76.5 67.2±27.01Gender 
Female 28 23.5 57.1±32.12 0.103

35-44 year 9 7.6 83.9±15.76
45-54 year 32 26.9 74.4±20.97
55-64 year 40 33.6 68.3±25.48
65-74 24 20.2 59.6±29.59

Age 

75 year and above 14 11.8 30.0±28.14

<0.001

Married 105 88.2 67.2±27.88
Single 1 0.8 50.0
Widowed 12 10.1 44.6±28.56

Marital status 

Divorced 1 0.8 75.0

0.064

Illiterate 15 12.6 30.7±26.38
Elementary  
education 41 34.5 65.2±26.70

High school 28 23.5 68.8±26.02

Educational level

High education 35 29.4 75.1±21.26

<0.001

Unemployed 35 29.4 39.6±30.75
Retired 15 12.6 74.0±23.61
Self employed 38 31.9 74.3±21.81
Government 
employees 17 14.3 74.1±17.52

Job 

Civil servant 14 11.8 81.1±8.80

<0.001

Less than 1500 NIS 30 25.2 44.7±31.26
1500 - 3000 NIS 52 43.7 67.2±27.83
3001- 4500 NIS 24 20.2 81.5±10.88

Income

More than 4500 
NIS 13 10.9 71.2±21.32

<0.001

Comorbidities
Hypertension Yes 87 73.1 62.5±28.41

No 32 26.9 71.25±28.08 0.137

Diabetes Mellitus Yes 66 55.5 60.7±28.67
No 53 44.5 70.0±27.63 0.076

Dyslipidemia Yes 100 84.0 62.5±29.20
No 19 16.0 77.1±20.90 0.040

HypercholesterolemiaYes 105 88.2 63.6±29.41
No 14 11.8 74.3±18.17 0.187

Lifestyle
Smoking Yes 58 48.7 68.8±25.41

No 61 51.3 61.1±30.85 0.140

Coffee consumption Yes 91 76.5 68.3±27.04
No 28 23.5 53.6±30.57 0.016

Yes 28 23.5 45.2±33.73Prior PCI
No 91 76.5 70.9±23.76 <0.001

NIS: New Israeli Shekel; PCI: Percutaneous coronary interventions, as angioplasty and stent placement
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Table 2. HRQoL assessed by SF-36 of the study population in the overall population and according to 
the presence or absence of prior percutaneous coronary interventions.

SF-36 domains
Overall population 

(n=119)
Mean ±SD

Prior PCI (n=28)
Mean ±SD

No prior PCI (n=91)
Mean ±SD P value

Physical functioning 70.2 ± 35.55 46.79 ± 40.44 77.42 ± 30.71 <0.001
Role physical 66.0 ± 47.36 42.86 ± 50.40 73.08 ± 44.29 0.003
Role emotional 65.5 ± 46.93 44.05 ± 49.73 72.16 ± 44.24 0.007
Energy fatigue 65.1 ± 30.24 45.36 ± 33.39 71.21 ± 26.57 <0.001
Emotional wellbeing 66.2 ± 29.40 47.14 ± 32.81 72.04 ± 25.74 <0.001
Social Functioning 77.1 ± 31.15 55.36 ± 37.18 83.79 ± 25.79 <0.001
Bodily pain 78.6 ± 31.03 57.14 ± 36.57 85.25 ± 25.95 <0.001
General health 64.8 ± 28.48 45.18 ± 33.73 70.88 ± 23.76 0.001
PCI: Percutaneous Coronary Interventions

Table 3. Correlations between prior percutaneous coronary interventions and all domains of HRQoL 
(n=119).

Pearson’s correlation coefficient (r) was used. 

Prior percutaneous coronary interventions SF-36 domains

r P value

Physical functioning 0.367 <0.001

Role physical 0.272 0.003

Role emotional 0.255 0.005

Energy fatigue 0.364 <0.001

Emotional wellbeing 0.361 <0.001

Social Functioning 0.389 <0.001

Bodily pain 0.386 <0.001

General health 0.384 <0.001
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Table 4. Beta estimates and confidence intervals for the association between prior percutaneous 
coronary interventions and all domains of HRQoL in the overall population (n= 119).

Prior percutaneous coronary interventionsSF-36 domains

β OR (95% CI) P value

Physical functioning 0.017  1.003, 1.031 0.019

Role physical 0.007  0.997, 1.017 0.193

Role emotional 0.006  0.995, 1.016 0.286

Energy fatigue 0.020  1.005, 1.037 0.011

Emotional wellbeing 0.022  1.005, 1.038 0.009

Social Functioning 0.021  1.006, 1.036 0.006

Bodily pain 0.020  1.006, 1.036 0.007

General health 0.023 1.006, 1.041 0.008
Logistic regression analyses adjusted for age and sociodemographic characteristics (level of education, job 

and income) were conducted. CI, confidence interval
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Obesity-Related Parameters Are
Associated With Blood Pressure in
Palestinian Children

Moath Abu Ejheisheh, RN1, Marı́a Correa-Rodrı́guez, RN, PhD1,2 ,
Ángel Fernández-Aparicio, RN1,2, Ahmad Batran, RN, PhD3,
Marı́a José Membrive-Jiménez, RN4, and Jacqueline Schmidt-RioValle, RN, PhD1,2

Abstract
Hypertension has been established as a common health condition in young people. Most studies have focused on the impact of body
mass index (BMI), but the relationships between body composition parameters and blood pressure in Palestinian children has not
previously been investigated.We aimed to analyze the prevalence of overweight/obesity and elevated blood pressure/hypertension
and investigate the associations among obesity-related parameters, including anthropometric and body composition markers and
blood pressure levels in a population of 971 Palestinian school children (50% girls; mean age 10.3 + 1.1 years). Anthropometric
measurements including height, waist circumference (WC), hip circumference (HC), waist-to-hip ratio (WHR), and waist to height
ratio (WHtR) were assessed. A body composition analyzer was used to measure body weight, fat mass, and fat-free mass. Blood
pressure including systolic (SBP), diastolic (DBP) and mean arterial pressure (MAP) were measured using a Dinamap vital signs
monitor. The prevalence of overweight/obesity was 25.3% in the girls and 23.1% in the boys. 26.3% of the children had elevated
systolic blood pressure, or systolic hypertension; whereas 23.4% had elevated diastolic blood pressure, or diastolic hypertension.
All obesity-related variables, with the exception of WHR and WHtR, showed statistical differences among the normotension,
elevated blood pressure and hypertension groups for systolic and diastolic blood pressure (p < 0.05). Children with elevated blood
pressure or hypertension had significantly higher weight, BMI,WC, HC, fat mass, and fat-free mass values compared to participants
with normotension, supporting the direct association between obesity and hypertension in this population. Weight-reduction
interventions are essential for reducing the prevalence of childhood hypertension in Palestinian children.

Keywords
blood pressure, body composition, obesity, hypertension, anthropometry, children, Palestinian

Childhood obesity is considered to be a global public health

problem because it has reached epidemic levels in both devel-

oped and developing countries (World Health Organization,

2019). The alarming rate of childhood obesity has resulted in

an increase in the rates of obesity-related co-morbidities,

including hypertension, type 2 diabetes mellitus, and metabolic

syndrome, which are serious and potentially life-threatening

health conditions (Jiang et al., 2016; Pantalone et al., 2017).

Moreover, obesity in childhood tracks strongly into adulthood

because overweight children are more prone to becoming over-

weight adults (Biro & Wien, 2010). In fact, it has been esti-

mated that almost half of overweight adults were overweight as

children (Deshmukh-Taskar et al., 2006). The etiology of obe-

sity is multifactorial and the mechanisms underlying childhood

obesity have still not been fully elucidated. Nevertheless, it is

well established that obesity is the consequence of interactions

among a complex set of factors, including a positive energy

balance, physical inactivity, and a genetic predisposition for

weight gain (Hruby & Hu, 2015; Xu & Xue, 2016).

Body mass index (BMI) has been shown to provide a reason-

able estimate of adiposity in the healthy pediatric population

(Pietrobelli et al., 1998). The Centers for Disease Control and

Prevention (CDC) published BMI reference standards for chil-

dren (CDC, 2014). Thus, overweight is defined as a BMI

between the 85th and 95th percentiles for age and sex, and obe-

sity as aBMIat or greater than the95thpercentile for age and sex.
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However, BMI may slightly overestimate fatness in children

who are short or who have a relatively high muscle mass, and

may underestimate adiposity in children with reduced muscle

mass due to a sedentary lifestyle (Vanderwall et al., 2017).

The prevalence of obesity varies according to racial, ethnic,

and socioeconomic factors. In Palestine, according to the Min-

istry of Health (2018), chronic diseases such as hypertension,

type 2 diabetes mellitus, and metabolic syndrome associated

with increased obesity account for 50% of deaths. Al-Lahham

et al. (2019) reported that the prevalence of obesity among

Palestinian children increased from 3% to 6% over a 5-year

period, in comparison to the global rise from 1% to 7% over

41 years, suggesting that childhood obesity is a major public

health problem in this country.

Due to the global obesity epidemic, hypertension has now

been established as one of the most common health conditions

in youth (Flynn, 2013). Data from the National Health and

Nutrition Examination Survey (NHANES) revealed that 14%
of adolescents from 12 to 19 years of age were suffering prehy-

pertension or hypertension (The FourthReport on theDiagnosis,

Evaluation, and Treatment of High Blood Pressure in Children

and Adolescents, 2004). Interestingly, Al-Agha & Mahjoub

(2018) showed that an elevatedBMI is associatedwith increased

diastolic and systolic blood pressure among obese children and

adolescents in thewestern region of Saudi Arabia. Nevertheless,

the evidence available on the relationship between obesity and

hypertension inPalestinianchildren is limited.Most studieshave

focused on the impact of BMI or anthropometric measurements

on blood pressure, but these studies provide no data on body

composition. Thus, the potential relationships amongbody com-

position parameters and blood pressure values in a specific

cohort of Palestinian children have not been analyzed previ-

ously. Measurements of body composition, including fat mass

and fat-free mass in addition to anthropometric markers, would

provide data to further the understanding of the potential asso-

ciations between obesity and hypertension in children.

In this context, the aim of this study was to analyze the pre-

valence of overweight/obesity and elevated blood pressure/

hypertension and investigate the potential associations among

obesity-relatedparameters includingweight,BMI,waist circum-

ference,hipcircumference(HP),waist-to-hipratio(WHR),waist

to height ratio (WHtR), fat mass and fat-free mass, and blood

pressure levels in a large population of Palestinian children.

Methods

Study Design and Participants

A cross-sectional study was conducted in a sample consisted of

Palestinian school children recruited fromeight public education

centers inJenin,Hebron,NablusandTulkarem.Thesecitieswere

selected based on convenience and the public education centers

were selected randomly for inclusion. An informationalmeeting

was held, when parents and children were informed of the study

purpose and procedures. They received an informed consent

form, which included a detailed description of the study. At this

meeting, screening for inclusion criteria and informed consent

were completed. The inclusion criteria required the participants

to be healthy and to not suffer from any type of endocrine dys-

function (thyroid, adrenal, or pancreas), physical disorder, or

infectious process. All students who did not meet these criteria

were not candidates to participate in the study. At the end of the

informal meeting, a total of 971 children aged 9–12 years (486

males and 485 females) were authorized by their parents or legal

guardians to participate in this study. Ethical approval for this

studywasgrantedby theEthics andResearchCommittee ofArab

American University (Palestine). Permission has been obtained

from Ministry of Education in Palestine. It was performed

according to theInternationalCodeofMedicalEthicsestablished

by the World Medical Association and the Declaration of Hel-

sinki.Written informedconsentwasobtained for all participants.

After the informal meeting, another meeting was scheduled

to collect datawith instructions.Measurementswere taken in the

morning after a 12 hours fast with no consumption of food or

beverages, as well as a 24 hours abstention from exercise, under

resting conditions. Days before the measurements, children,

parents, or legal guardians were informed of these restrictions.

Before their body composition was measured, the children were

also asked about compliance with these conditions.

Anthropometric Measurements

The anthropometric measurements including height, WC, HC,

WHR, and WHtR were included. A Harpenden stadiometer

(Harpenden 602 VR, Holtain, Wales, UK®) was used for height

measurements. Each participant was asked to stand erect with

his/her back, buttocks, and heels in continuous contact with the

vertical height rod of the stadiometer and head oriented in the

Frankfurt plane. The horizontal head piece was then placed on

top of the participant’s head to measure his/her height. Height

was measured twice without shoes to the nearest 0.5 cm. Waist

circumferencewasmeasured twicewith aSecaautomatic roll-up

measuring metal tape (precision of 1 mm) using the horizontal

planemidway between the lowest rib and the upper border of the

iliac crest at the end of a normal inspiration/expiration. Hip

circumference was measured twice at the maximum extension

of the buttocks as viewed from the right side. The averages of the

two values for eachmeasurementwere used in the analysis. BMI

was calculated asbodyweight inkilogramsdividedby the square

height inmeters, and overweight and obesitywere defined by the

international standards of Cole et al. (2000), corresponded to

values higher than the 85th and 95th percentiles, respectively,

for BMI-forage and sex. The anthropometric measurements

recorded by a standard procedure ensuring inter observer relia-

bility andweremeasured by the same anthropometrist according

to the International Society for the Advancement of Kinanthro-

pometry (ISAK; Marfell-Jones et al., 2011).

Body Composition Measurements

A bodycompositionanalyzer (TANITABC-418MA®)wasused

tomeasurebodyweight (kg), fatmass (kg), and fat-freemass (kg)

to the nearest 0.1 kg.Thiswas done twicewhenparticipantswere

2 Biological Research for Nursing XX(X)
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dressed in light indoor clothing without shoes and the average

was used for analysis. The measurement room provides for pri-

vacy and was at a comfortable temperature for the participants.

Blood Pressure

Blood pressure including systolic (SBP), diastolic (DBP), mean

arterial pressure (MAP) were measured using a Dinamap vital

signs monitor (model BP 8800, Critikon, Inc., Tampa, FL.),

following the recommendations of the European Heart Society

(on the right arm in a semi-flexed position at heart level, with

participants in a supine position and after 10 min of rest).

Hypertension in children was defined as a systolic or diastolic

blood pressure (BP) value � 95th percentile. Blood pressure

between the 90th and 95th percentile in childhood was desig-

nated “elevated blood pressure” (Flynn et al., 2017).

Statistical Analysis

We described numerical variables using + standard deviation,

while qualitative or nominal variables were described using fre-

quencies and percentages. The Kolmogorov–Smirnov test was

used to evaluatewhether the distribution of continuous variables

was normal, showing that all the examined variables were nor-

mally distributed. The independent two-sample t-test was used

to compare the variables between girls and boys. Linear regres-

sion analysis were conducted to determine the associations

among blood pressure measurements and anthropometric and

body composition variables. In the overall population, regres-

sion analyses were adjusted by age and gender and in the strati-

fied analysis by sex, linear regressions were adjusted by age.

Comparisons of body composition variables across categories

of blood pressure (normotension, elevated blood pressure and

hypertension) were based on a one-way ANOVA after adjusted

by age and sex in the overall population and adjusted only by age

in the stratified analysis. SPSS Statistics version 21.0 (SPSS.

Chicago, IL, USA) was used for all the analyses and p values

< 0.05 were considered to be statistically significant.

Results

The clinical characteristics of the sample are presented in

Table 1. The mean age of the study population was 10.2 +
1.1 years. The prevalence of overweight/obesity was 25.3% in

girls and 23.1% in boys, and 63.9% of the participants were of

normalweight.Note that 26.3% of children had elevated systolic

blood pressure or systolic hypertension (10.5% had elevated

systolic blood pressure and 15.8% had systolic hypertension),

whereas 23.4% had elevated diastolic blood pressure or diastolic

hypertension (10.6% had elevated diastolic blood pressure and

12.8% had diastolic hypertension). Significant differences were

observed between boys and girls with respect to height, BMI,

WC, WHR, fat mass, fat-free mass, SBP, DBP, and MBP (p <

0.05). The boys presented significantly higher values of height,

WC,WHR, fat-free mass, SBP, DBP, andMBP than the girls (p

< 0.05). In contrast, the girls had significantly higher BMI and

fat mass values (p < 0.05).

Theassociationanalysesbetweenthebloodpressuremeasure-

ments and obesity-related parameters in the overall population

and by sex are shown in Table 2. In the whole population, MBP

and SBP were significantly associated with all anthropometric

and body composition variables (p < 0.05). Note that all obesity-

related markers were associated with DBP except WHR, and

WHtR. In girls, the tendency is similar, MBP, SBP, and DBP

were significantly related to all anthropometric andbodycompo-

sition variables, except forWHR, which was not related toMBP

andDBP. In boys, however,weight,BMI,WC, fatmass, and free

mass were significantly associated with blood pressure levels.

Table 3 shows the anthropometric and body composition

measurements for the SBP classification groups (normotension,

elevated blood pressure and hypertension), for the total sample

and stratified by sex. In the total sample, all obesity-related

variables, with the exception of WHR and WHtR, showed sta-

tistically significant differences between the three groups (p <

0.05). Children with hypertension had significantly higher

weight, BMI, WC, HC, fat mass and fat-free mass values com-

pared to participants with normotension (p < 0.05). In girls, the

values of weight, WC, HC, WHtR, and fat free mass were sig-

nificantly higher in the hypertension group compared to the

normotension group. In boys, fat mass values were significantly

higher in participants with systolic hypertension compared to

participants with normotension (6.6+ 5.3 versus 7.2+ 7.5; p¼
0.012). Note that boys with normal SBP values presented sig-

nificantly higher weight (p ¼ 0.012), HC (p ¼ 0.046), and fat

free mass (p ¼ 0.006) values.

Obesity-related measurements for the DBP classification

groups (normotension, elevated blood pressure and hyperten-

sion), for the total sample and stratified by sex are presented

in Table 4. In the total sample, participants with diastolic

Table 1. Descriptive Characteristics of Study Participants by Gender.

Girls
(n ¼ 486)

Boys
(n ¼ 485)

Overall
(n ¼ 971)

Mean (SD) Mean (SD) Mean (SD) p value*

Age 10.1 (1.1) 10.4 (1.0) 10.2 (1.1) <0.001
Height 138.3 (9.1) 140.8 (10.7) 139.5 (10.0) <0.001
Weight 35.6 (9.4) 36.1 (11.2) 35.9 (10.3) 0.414
BMI 18.5 (3.7) 18.0 (3.9) 18.2 (3.8) 0.047
WC 63.4 (8.2) 64.9 (9.8) 64.2 (9.0) 0.009
HC 75.1 (8.9) 73.9 (10.8) 74.5 (9.9) 0.071
WHR 0.8 (0.0) 0.8 (0.0) 0.8 (0.0) <0.001
WHtR 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.424
Fat mass 8.5 (5.1) 6.8 (6.0) 7.6 (5.6) <0.001
Fat free mass 27.1 (5.1) 29.3 (6.5) 28.2 (5.9) <0.001
SBP 111.7 (11.6) 113.6 (9.5) 112.7 (10.6) 0.005
DBP 68.3 (9.9) 70.2 (8.7) 69.3 (9.4) 0.002
MBP 82.8 (9.6) 84.7 (8.0) 83.7 (8.9) 0.001

Note. SD, standard deviation; BMI, body mass index; WC, waist circumference;
HC, hip circumference; WHR, waist-to-hip ratio; WHtR, waist to height ratio;
SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial
pressure. *p values are based on the comparison between boys and girls.

Ejheisheh et al. 3
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hypertension had significantly higher values for obesity-related

parameters, with the exception ofWHRandWHtR, compared to

the normotension group (p < 0.05). This tendency was similar in

girls, and there were also significant differences in all anthro-

pometric outcomes, with the exception of WHR and WHtR,

between the groups (p < 0.05). For boys, the weight, BMI, and

fat free mass values were significantly higher in participants

with diastolic hypertension compared to normotension partici-

pants (p < 0.05).

Discussion

Based on a large sample of 971 Palestinian children, we found

that all obesity-related parameters, with the exception of WHR

andWHtR, presented statistical differences between the normo-

tension, elevated blood pressure, and hypertension groups for

systolic and diastolic blood pressure. Thus, children with ele-

vated blood pressure or hypertension have significantly higher

weight, BMI, WC, HC, fat mass, and fat-free mass values com-

pared to participants with normotension, supporting the direct

association between high values for obesity related-parameters

and high blood pressure values in children fromPalestine. These

findings are clinically relevant since obesity and hypertension

are both linked to a high risk of cardiovascular disease, increas-

ing related morbidity and mortality in adulthood (Brady et al.,

2016; Morrison et al., 2007).

Hypertension is a growing health issue in children, mainly

due to its association with obesity (Orlando et al., 2018). Similar

to our findings, previous studies have also evidenced an associ-

ation between anthropometric parameters and blood pressure

values in childhood (Brady, 2017). A retrospective study con-

ducted on subjects from 3 to 17 years of age in the United States

also reported a statistically significant association between

increased BMI percentile and increased blood pressure percen-

tile, with the risk of incident hypertension associated primarily

with obesity (Parker et al., 2016). Likewise, a study on a cohort

of Portuguese children reported that WC is itself a risk factor

predictor for hypertension in children and adolescents (Burgos

et al., 2013), and other research from China also showed that a

child’s BMI, WC, and WHtR were positively associated with

their SBP and DBP, showing that obese children were 3 to 6

times more likely to suffer hypertension (Zhao et al., 2017).

Additionally, an elevated BMI was associated with increased

diastolic and systolic blood pressure in 300 obese children in the

western region of Saudi Arabia (Al-Agha & Mahjoub, 2018).

However, this is the first study to evaluate the link between body

composition parameters and blood pressure in a cohort of Pales-

tinian children. The positive relationship between obesity-

related markers, including fat mass and blood pressure levels

in this cohort, evidences the need to develop effective strategies

to prevent overweight and obesity in this population.

Hypertension in children will easily become hypertension in

adults, and this is an important cardiovascular risk factor which

increases the risk of cardiovascular disease (Urbina et al., 2019).

Interestingly, a recent study found that obesity-related hyperten-

sion in children was related to increased cardiovascular

morbidity and mortality (Wühl, 2019). Thus, interventions

aimed at weight reduction that include lifestyle modification

with a multidisciplinary approach are essential for reducing

childhood hypertension. With regard to the potential mechan-

isms underlying the link between obesity and elevated blood

pressure, it has been proposed that the sympathetic nervous

system, the renin–angiotensin–aldosterone system, the amount

of intra-abdominal and intra-vascular fat, and sodium retention

leading to increased renal reabsorption, might all play an impor-

tant role in the pathogenesis of obesity-related hypertension

(Brady, 2017).

On the other hand, in our study, 26.3% of children had ele-

vated systolic blood pressure or systolic hypertension, whereas

23.4% had elevated diastolic blood pressure or diastolic hyper-

tension. In a cross-sectional study conducted on a large popula-

tion of young people 6 to 17 years of age from Southern

California, the prevalence of elevated blood pressure and hyper-

tension were 31.4% and 2.1%, respectively (Koebnick et al.,

2013). Moreover, children 3 to 17 years of age from Nigeria,

the prevalence of hypertension and elevated blood pressure was

found to be 3.5% and 2.5%, respectively (Okpokowuruk et al.,

2017). Interestingly, data obtained from a prospective national

survey in China showed that the overall prevalence of elevated

blood pressure and hypertension were 6.0% and 10.6%, respec-

tively (Fan et al., 2019). The differences in ethnicity and age

range between the various studies may account for the disparity

in the reported prevalence. For this reason, further studies on

children from Palestine are required in order to verify and com-

pare our results.

The prevalence of overweight/ obesity in our study was

25.3% in girls and 23.1% in boys. A previous cross-sectional

study conducted among school-age Palestinian children

reported that the prevalence of overweight and obesity was

approximately 14.5% and 15.7%, respectively, which supports

an accelerated increase in the prevalence of overweight/obesity

(Al-Lahham et al., 2019). Similarly, findings frommarginalized

Palestinian schools in the West Bank showed that the 34% of

adolescents were overweight or obese (85th percentile or over;

Amer et al., 2019) and a systematic review of childhood obesity

in the Middle East and North Africa (MENA) region concluded

that the obesity rate in children and adolescents is rising rapidly

(Farrag et al., 2017). Thus, the countries in the MENA region

should endorse strategies and programs to prevent and manage

this problem in an effective way. Family-based lifestyle

changes, including decreasing total caloric intake, increasing

physical activity and decreasing sedentary time, have been pro-

posed as the cornerstone of weight management in children

(Kumar & Kelly, 2017), and should be implemented in Palesti-

nian children. Interestingly, a recent study on Palestinian chil-

dren found that living in the city, maternal and paternal BMI,

WC, modes of transport, and chocolate and sweet intake, were

significantly associated with the BMI of children (Al-Lahham

et al., 2019). Those authors concluded that the increased preva-

lence of childhood obesitymight be due to the rapid urbanization

and transition from conventional to western lifestyles. Further-

more, the fluctuations and instability of Palestinian societal and

Ejheisheh et al. 7
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political life could affect the nutrition status of children, since

access to health services is complicated and people are exposed

to food insecurity in some regions of Palestine (Mataria et al.,

2009; Qlalweh et al., 2012).

One limitation of this study is its cross-sectional design,

which cannot infer causality. In addition, since our study pop-

ulation comprised a well-characterized cohort of Palestinian

children, this may limit the generalizability of the results to

other populations. Its strengths are that, to the best of our

knowledge, this is the first study to examine the relationship

between obesity-related parameters, including body composi-

tion parameters and blood pressure levels, in a cohort of

Palestinian children. Additionally, body composition mea-

surements were performed using a body composition analyzer

(TANITA BC-418MA). Bioelectrical impedance analysis

(BIA) has been postulated as a valuable tool for measuring

body composition, and is a significantly more cost-effective

method than dual-energy X-ray absorptiometry (DXA;

Beeson et al., 2010).

Conclusion

The prevalence of overweight/obesity was 25.3% in girls and

23.1% in boys, and 26.3% of Palestinian children have elevated

systolic blood pressure/hypertension whereas 23.4% have ele-

vated diastolic blood pressure/hypertension. Palestinian chil-

dren with elevated blood pressure or hypertension have

significantly higher weight, BMI, WC, HC, fat mass, and fat-

free mass values than the participants with normotension, sup-

porting a direct association between high values of obesity

related-parameters and high blood pressure values. Our results

therefore highlight the need for a serious focus on obesity in

Palestinian children and reveal the need for community-based

programs to manage this health problem. Weight reduction

interventions are essential to reduce the prevalence of related

disorders, such as childhood hypertension, and, for this reason,

the prevention of childhood obesity should be a national public

health priority in Palestine.
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Abstract  

Background: Obesity can be a major problem due to its potential to cause a number of health 

issues, including high blood pressure and diabetes. Many reports have come out of Palestine on 

overweight and obesity and their direct link to non-communicable diseases, although there is 

only limited evidence available on the connection between obesity and hypertension in 

Palestinian adults. 

Aim: We aimed to look at the associations between anthropometric and body composition 

variables and blood pressure in a large population of Palestinian adults (1337 subjects) and 

determine which anthropometric indices most strongly correlate with high blood pressure. 

Methods: Anthropometric measurements including height, waist circumference (WC), hip 

circumference (HC), body mass index (BMI), and total body fat (TBF) were assessed. A body 

composition analyzer was used to measure body weight, fat mass and fat-free mass. Systolic 

(SBP) and diastolic (DBP) blood pressure were measured using a Dinamap vital signs monitor. 

Results: In both males and females, all the anthropometric measurements showed significant 

strong positive correlations with mean SBP and mean DBP (p<0.01). SBP correlated the most 

strongly with waist circumference in all subjects (r = 0.444 in females, r =0.422 in males), while 

DBP correlated the most strongly with WC in males(r = 0.386), but with TBF in females (r = 

0.256). 

Conclusions: By controlling fat percentage, WC, HC, and BMI, which are affected by extra 

weight and lack of exercise, blood pressure levels can be regulated. 

 

Key words: blood pressure; body composition; anthropometry; adults; Palestinian. 
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Introduction 

Globally, obesity is increasing dramatically and may cause many diseases and health 

problems, including high blood pressure, type 2 diabetes, and certain types of cancer 

(Bhurosy&Jeewon, 2014). In 2016, the World Health Organization announced that almost two 

billion adults worldwide were overweight and about 650 million were obese (World Health 

Organization, 2020).Obesity is one of the leading causes of cardiovascular diseases (CVD)and 

all cause for death(Flegal et al., 2007), and this, together with overweight, are the main 

adjustable risk factors for high blood pressure (Badaruddoza, 2011). Obesity could be a major 

problem due to its potential to cause a number of health issues, including high blood pressure 

and diabetes (Hruby et al., 2016), indeed, many studies report that high blood pressure is related 

to increased obesity (Reddy et al., 2010). Nevertheless, there is limited evidence available on the 

connection between obesity and hypertension in Palestinian adults. This has led researchers to 

look at various anthropometric measurements, including waist circumference (WC), hip 

circumference (HC), waist-to-hip ratio (WHR), waist-to-height ratio (WHtR), and visceral fat 

(VF), as well as skin fold thickness (Qorbani et al., 2013; Van Dijk et al., 2012; Chen et al., 

2007) to determine which variables correlate most closely with CVD or are useful for assessing 

risk. Measurements of body fat have traditionally been limited to simple assessments such as 

WC, HC, WHR, and BMI. 

Palestine consists of two separate areas, the Gaza Strip and the West Bank, with 2.72 

million people in the West Bank and 1.70 million in the Gaza Strip (Husseini et al., 

2009).Obesity and overweight are enormous public health problems in Palestine (Abdeen et al., 

2012) and a study of Palestinian adults in a rural community estimated the prevalence of obesity 

as being 58.7% and 71.3% among males and females, respectively (Bayyari et al., 2013).The 



OVERVIEW OF HEALTH IN THE PALESTINIAN POPULATION: A PILOT STUDY

136

first national survey of overweight and obesity in Palestine (Abdeen et al., 2012)revealed that 

over 60% of the Palestinian population aged between 18 and 64 is overweight (38.0%) or obese 

(24.4%), similar to the results of an earlier study of Palestinians in rural areas of the West Bank 

that found obesity levels of 37%in women and 18% in men (Population Reference Bureau, 

2006). Indeed, there are many reports from Palestine that directly associate overweight and 

obesity with non-communicable diseases (Ellulu et al., 2014).Many anthropometric indicators 

are used to measure obesity, but there is no consensus on which of these human indicators best 

defines obesity and determines an increased risk of high blood pressure (Nahar et al., 2012). The 

aim of this study was to try to ascertain which anthropometric index most strongly correlates 

with high blood pressure in the Palestinian population. 

To elucidate this issue, we therefore looked at the associations between anthropometric 

and body composition variables (weight, BMI, WC, HC, and TBF) and blood pressure in a large 

population of Palestinian adults. There exists a need for an easy and effective obesity 

measurement to aid in assessing risk, informing the most appropriate management approaches, 

and developing preventive strategies. However, the simplest measure of obesity often helps 

predict the risk factors for cardiovascular disease (Van Dijk et al., 2012; Saeed & Al-Hamdan, 

2013; Zhu et al., 2018). 

Method 

Study design and participants 

A cross-sectional study was conducted from October 2018 to December 2018 on a 

sample of Palestinian adults recruited from public health centers in the West Bank (Hebron, 

Nablus, and Ramallah). These cities were selected based on convenience and therefore the public 
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health centers were selected randomly for inclusion. Recruitment days were announced through 

health centers in each city. Possible study participants were informed about the aim of the study 

and its procedures and received a consent form, including an in-depth description of the study. 

The inclusion criteria required that the participants had healthy movement or were not taking 

anticonvulsants, and did not suffer from any kind of physical disorder or infection where 

cramping could occur or the person could fall suddenly while the body measurements were being 

taken, or that due to a lack of normal movement they were unable to stand on the body 

composition analyzer. In total, 1337 adults aged 04 to 40participated in this study. 

The research protocol was approved by the ethical committee of the Arab American 

University-Palestine involved in the study (approval no. 1626952020). Prior to data collection, 

each participant was informed that this interview and anthropometric measurements would be 

completely voluntary, no identification was required, and there was no risk involved with 

participating in this study. Permission for the study was obtained from Palestinian Ministry of 

Health and it was performed according to the International Code of Medical Ethics established 

by the World Medical Association and the Declaration of Helsinki. 

 

Anthropometric measurements 

The anthropometric measurements were recorded by trained nurses using a standard 

procedure ensuring inter-observer reliability. They included height, WC, HC, WHR, and WHtR. 

Anthropometric indicators were assessed for all the participants, using standardized equipment 

and methods. While collecting this data, all the participants wore light clothing; all 

measurements were taken twice and the mean was recorded. Each participant’s height 

measurement was taken twice in the standing position, without shoes, using a portable 
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stadiometer. WC was measured twice with a metric tape over light clothing at the level of the 

umbilicus, halfway between the lower rib margin and the iliac crest, with no pressure being put 

on the skin. During this measurement, the participants were asked to stand upright, breathe 

normally, and relax their abdomen. HC was measured twice at the maximum width of the 

buttocks in a standing position with the feet together. The means of the two values for each 

measurement were used in the analysis. Height and weight measurements were utilized to 

determine BMI by using weight (kg) divided by height squared (m2) expressed as 

kg/m2according to international standards. 

 

Body composition measurements 

A body composition analyzer (TANITA BC-418MA®) was used to measure body weight 

(kg), fat mass (kg), percentage of fat mass (%), and fat-free mass (kg) to the nearest 0.1 kg. This 

was done twice while participants were dressed in light clothing, without shoes. Measurements 

were taken in the morning when no food had been consumed and no exercise had been 

undertaken in the preceding 8 hours, under resting conditions. 

 

Blood pressure 

Systolic (SBP) and diastolic (DBP) blood pressure were measured using a Dinamap vital 

signs monitor (Model BP 8800, Critikon, Inc., Tampa, Florida), following the recommendations 

of the European Heart Society (on the right arm in a semi-flexed position at heart level, with the 

participants in a supine position and after 10 minutes of rest). Readings of SBP ≥130 mmHg and 

DBP≥80 mmHg in adults are taken as being hypertensive; readings of SBP <120 mmHg and 

DBP<80 mmHg are normotensive (Whelton et al., 2018). 
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Statistical analysis 

We described numerical variables using the mean ± standard deviation, while qualitative 

or nominal variables were described using percentages and frequencies. The independent two-

sample t-test was used to compare the variables between female and male study participants. 

Pearson and partial correlation coefficient analyses (r) were used to test the relationships 

between human variables, body composition variables, and blood pressure values. Linear 

regression analysis was conducted to determine the association between blood pressure 

measurements and body composition variables. Body composition variables were compared 

according to blood pressure categories (normal or hypertensive). SPSS Statistics version 26.0 

(SPSS. Chicago. IL, USA) was used for all the analyses; p values < 0.05 were considered to be 

statistically significant. 

 

Results 

One thousand three hundred thirty-seven participants were recruited into the study. The 

average age of the participants was 47.25±7.37 years though the females were significantly 

younger than males (p<0.05), as well as being significantly shorter and lighter (Table 1). 

Males tended to have a higher WC compared to females although the differences were 

not statistically significant. Males also had significantly larger WHR and greater total fat (%), 

but females had significantly larger BMI and HC than males (31.22±6.45 kg/m2 and 

108.82±12.92 cm vs 28.24±4.96 kg/m2 and 101.64±10.80 cm, respectively; p<0.01). Although 

females were shorter than males, they had a significantly higher WHtR (0.60±0.09 vs 0.56±0.07, 

p<0.01). Males on the other hand had significantly higher SBP (133.86±14.68 mmHg vs 
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130.34±16.52 mmHg, p<0.01) and DBP (84.39±8.09 mmHg vs 82.88±8.76 mmHg, p<0.01) 

compared to females. 

Sex-specific analysis showed that more males were normotensive compared to females 

(52.0% vs 48.0%). The overall prevalence of hypertension in the males was 61.7% compared to 

38.3% in females. 

The differences in anthropometric data between normotensive and hypertensive subjects 

are explored in Table 3.Hypertensive participants were older than the normotensive subjects and 

had a significantly higher BMI (31.98±6.00 kg/m2 vs 28.35±5.39 kg/m2), WC (103.60±10.89 cm 

vs 93.45±12.86 cm), and HC (109.53±11.47 cm vs 102.47±12.06 cm). 

Differences in human body measurements were detected between the normotensive and 

hypertensive population, as can be seen in Table 4. The mean values of BMI, WC,HC, and TBF 

were significantly higher in hypertensive compared to normotensive participants for both sexes 

(p<0.01). 

The relationship between the anthropometric measurements (BMI, WC, HC, and TBF) 

and both mean systolic and mean diastolic blood pressure was explored through partial 

correlation coefficients (Table 5). In both males and females, all the anthropometric 

measurements showed a significant strong positive correlation with mean SBP and mean DBP 

(p<0.01).WC had the strongest correlation with SBP (r = 0.444 in females, r =0.422 in males ), 

although WC had the strongest correlation with DBP in males( r = 0.386); in females total body 

fat had the strongest correlation with DBP(r = 0.256).The next-strongest correlation with SBP 

was BMI in females, and TBF in males. The next-strongest correlation with DBP was WC in 

females, while in males this was with HC. 



141

PUBLICATIONS

The presence of hypertension correlated significantly with all of the anthropometric 

measurements (BMI, WC, HC, and TBF) in both males and females. (Table 6) 

Discussion 

 

It is important to identify the anthropometric measurements that may be useful for 

predicting the risk of cardiovascular disease associated with obesity in adults. In this study we 

assessed four anthropometric measurements, BMI, WC, HC, and TBF. 

We found differences in the mean values of anthropometric measurements in addition to 

mean systolic and diastolic blood pressures in males and females, in line with the findings of 

other authors (Nkeh-Chungag et al., 2015; Anwar et al., 2019) who reported different mean 

values of WC, HC, BMI, height, weight, SBP, and DBP. These differences in height, weight and 

other anthropometric measurements are normal due to sexual dimorphism in humans. Our results 

found that there was a difference between normotension and hypertension according to the age 

and anthropometric measurements of the participants, which supports other studies conducted in 

this field (Batiha et al., 2015; Azzeh et al., 2017). However, these studies used WC, BMI, HC 

and WHR data. 

 

The major findings of this study are that SBP and DBP correlate in a statistically 

significant way with all the anthropometric measurements studied (BMI, WC, HC, and TBF). 

Our results are comparable with previous studies from different countries, in terms of a 

significant relationship between anthropometric measurements and increased SBP and DBP 

(Batiha et al., 2015; Anwar et al., 2019). Likewise a study of urban black South African adults 

that reported association between various adiposity indices and blood pressure and hypertension, 

where all body composition parameters studied, including WC, BMI, and body fat %, were 
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positively associated with SBP and DBP in both sexes (Pisa et al., 2018).These results should 

motivate healthcare providers in Palestine to conduct anthropometric evaluations to determine 

risk of hypertension in patients. 

WC correlated strongly with SBP in both females and males, and also correlated well 

with DBP in males. Indeed Choy et al. found an association between increased waist 

circumference and high blood pressure (Choy et al., 2011).This result agrees with a cross-

sectional study aimed at determining human measurements, which reported that WC predicts 

high blood pressure among adults in the Kingdom of Saudi Arabia, in addition to being an 

important indicator for SBP and DBP levels as well as all types of high blood pressure subtypes, 

with the exception of isolated diastolic hypertension (Saeed & Al-Hamdan, 2013).Our results for 

WC also agree with a study of young South African adults that investigated the influence of 

various anthropometric variables on blood pressure. The main result of that study was that the 

presence of hypertension or pre-hypertension was significantly associated with WC in both sexes 

(Nkeh-Chungag et al., 2015). Moreover, a study of Brazilian men was conducted to assess which 

body measurements are most closely related to high blood pressure. That work reported a 

consistent increase in systolic and diastolic blood pressure with increased WC and BMI (Cassani 

et al., 2009). It is clear, then, that weight reduction interventions which include lifestyle 

modifications are necessary to reduce adult hypertension. 

In our study, all the anthropometric measurements were significantly higher in 

hypertensive participants of both sexes. Another study supporting this finding reported a positive 

relationship between BMI and hypertension (Gutierrez et al., 2018). In addition, data from a 

cohort study indicated that BMI was one of the main factors related to hypertension 

(Guwatuddeet al., 2015). A further study (Masmiquel et al., 2016) found a positive relationship 
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between BMI and WC and blood pressure. In addition, a study involving the impact of sex-

specific body composition on cardiovascular risk factors in a Chinese population reported that 

WC and HC were both positively associated with the presence of hypertension, dyslipidemia, 

and diabetes (Thomas et al., 2006). The positive relationship between obesity markers, including 

WC, BMI, HC and blood pressure levels, demonstrates the need to develop effective strategies to 

prevent overweight and obesity in Palestinian adults. 

Conclusion  

Average WC, HC, total body fat, and BMI values were significantly higher in both male 

and female study participants with high blood pressure than in those who were normotensive. 

We found a positive correlation between all the anthropometric indicators and systolic and 

diastolic blood pressure. High values for anthropometric indicators such as HC, WC, fat mass 

percentage, and BMI are linked to high blood pressure. This work highlights the importance of 

using these simple human body measurements to predict high blood pressure in both males and 

females. By controlling the percentage of fats, WC, HC, and BMI, which are affected by extra 

weight and lack of exercise, blood pressure levels can be regulated. 
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Tables 

Table 1. Demographic information and anthropometric measurements of the participants 

 Males Females Total 

No. of participants n=739 (55.3%) n=598 (44.7%) n=1337 (100%) 

 Mean(SD) Mean(SD) Mean(SD) 

Age (years) 47.70± 7.34 46.70± 7.37 47.25± 7.37* 

Height (cm) 173.28±5.91 159.04±6.58 166.91±9.42* 

Weight (kg) 84.86±15.61 78.76±15.91 82.13±16.03* 

WC(cm) 97.59± 12.36 96.00± 13.99 96.88± 13.13* 

HC(cm) 101.64 ±10.80 108.82±12.92 104.85±12.32* 

BMI (kg/m2) 28.24± 4.96 31.22± 6.45 29.58±5.86* 

WHR 0.96±0.06 0.88± 0.08 0.93±0.08* 

WHtR 0.56±0.07 0.60±0.09 0.58±0.08* 

Total Fat (%) 37.6±8.76 23.52± 8.35 29.81± 11.04* 

Mean SBP (mmHg) 133.86±14.68 130.34 ±16.52 132.29±15.62* 

Mean DBP (mmHg) 84.39± 8.09 82.88± 8.76 83.72± 8.43* 

WC = waist circumference; HC = hip circumference; BMI = body mass index; WHR = waist-to-hipratio; WHtR = 
waist-to-height ratio; SBP = systolic blood pressure; DBP = diastolic blood pressure. 
*p<0.05 
 
 
Table 2. Prevalence of hypertension and normotension 

 Males Females Total  
Sample size 739 598 1337 
Normotensive (n) % 460 (52.0%) 425 (48.0%) 885 (66.2%) 
Hypertensive(n) % 279 (61.7%) 173 (38.3%) 452 (33.8%) 
*Hypertensive is where SBP ≥130 mmHg and DBP≥80 mmHg; Normotensive is where SBP <120 mmHg and 
DBP<80 mmHg(Whelton et al., 2018). 
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Table 3. Comparison of anthropometric data between normotensive and hypertensive 
subjects 

 Normotensive Hypertensive p-value 
Age (yrs) 45.65± 6.72 50.40± 7.58 <0.01 
BMI (kg/m2) 28.35± 5.39 31.98± 6.00 <0.01 
WC (cm) 93.45± 12.86 103.60±10.89 <0.01 
HC (cm) 102.47±12.06 109.53±11.47 <0.01 
TBF (%) 28.85± 11.19 31.69± 10.49 <0.01 
BMI = body mass index; WC = waist circumference; HC = hip circumference; TBF =total body fat. 
 

 

Table 4. Anthropometric indicators in hypertensive vs normotensive study participants 

 Males Females 
Normotensive 
(Mean ± S.E) 

Hypertensive 
(Mean ± 
S.E) 

P 
value 

Normotensive 
(Mean ± S.E) 

Hypertensive 
(Mean ± S.E) 

p 
value 

BMI  27.00± 4.8 30.29± 4.6 0.001 29.81± 5.6 34.70± 7.0 0.001 
WC 94.06± 12.5 103.41±9.6 0.001 92.78±13.2 103.91±12.7 0.001 
HC  98.77± 10.9 106.37±8.8 0.001 106.47±12.0 114.61±13.4 0.001 
TBF  18.5365±9.4 23.9986±9.3 0.001 28.1115±10.7 36.4988±12.6 0.001 
BMI = body mass index; WC = waist circumference; HC = hip circumference; TBF =total body fat. 
 

 

Table 5. Partial correlation coefficient between anthropometric indicators and blood 
pressure 

 
 

SBP DBP 
Male Female  Male Female 

R P value R P value R P value R P value 
BMI  0.321 0.001 0.383 0.001 0.321 0.001 0.226 0.001 
WC 0.422 0.001 0.444 0.001 0.386 0.001 0.243 0.001 
HC  0.358 0.001 0.338 0.001 0.349 0.001 0.196 0.001 
TBF  0.365 0.001 0.285 0.001 0.208 0.001 0.256 0.001 
BMI = body mass index; WC = waist circumference; HC = hip circumference; TBF = total body fat; SBP = systolic 
blood pressure; DBP = diastolic blood pressure. 
 

  

Table 6. Correlation between hypertension and anthropometric measurements 

 Correlation coefficient/p value  
 Males Females 
BMI (kg/m2) 0.322/0.001 0.345/0.001 
WC (cm) 0.367/0.001 0.361/0.001 
HC (cm) 0.341/0.001 0.286/0.001 
TBF 0.304/0.001 0.299/0.001 
BMI = body mass index; WC = waist circumference; HC = hip circumference; TBF = total body fat. 
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SUMMARY OF RESULTS AND 
DISCUSSION

The main objective of this doctoral thesis was to examine the impact on the 
prevalence of depression and the quality of life in patients undergoing CABG 
surgery and to provide an overview of health in the Palestinian population 
considering factors related to quality of life in patients undergoing CABG, as 
well as analysing the associations between obesity-related parameters and blood 
pressure levels in Palestinian children and adults.

In the first systematic-review we found a prevalence of depression that varied 
between 19% and 37% prior to surgery, and between 15% and 33% after surgery, 
depending on the measurement tool used. Other studies combining CABG with 
valve replacement have reported similar percentages, with a depression prevalence 
ranging from 15% pre-CABG (Botzet et al., 2017) to 37.7% post-CABG (Horne 
et al., 2013; Boyer et al., 2012). Normal levels of pre-CABG depression are 
observed, although other studies have indicated higher levels, from moderate to 
severe (Poole et al., 2016). Note that high levels of depression prior to the operation 
predict a worse quality of life (Kendel et al., 2011;Bjørnnes et al., 2018), worse 
survival rate after a CABG (Stenman et al., 2016; Geulayov et al., 2018), and 
more symptoms up to six months after surgery (Lie et al., 2010).While this study 
found an overall improvement in depressive symptoms post-CABG, depression 
persists after the surgery for the majority of patients. Thus, given the prevalence of 
depression and its impact, early detection is crucial, as this enables at-risk patients 
to be identified through a clinical interview that uses validated measurement tools. 
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This allows health professionals to implement preventive strategies and monitor 
the development of the depression.

In the second systematic-review and meta-analysis study, we observed that 
CABG surgery improves people’s quality of life both physically and mentally, 
although this improvement is more extensive in physical terms. In most previous 
studies, after a CABG, patients report significant improvements in the different 
quality of life dimensions analysed using the Short-Form Health Questionnaire (SF-
HQ) and the Nottingham Health Profile (NHP) questionnaire. This positive result 
was also observed in the meta-analysis estimates of quality of life impairment, with 
a lower prevalence of impairment in all the quality of life dimensions analysed. 
CABG seems to be very beneficial, since in addition to the positive quality of life 
results, other studies that indicate that it reduces depression, with the symptoms 
disappearing for about 15 years (Harris et al., 2013); death from other causes; 
and admission or death due to cardiovascular issues (Murashita, 2016). CABG 
may facilitate the normalisation of the day-to-day life of these people in both their 
personal and work environments, with a decrease in the prevalence of impact in the 
different aspects of life of between 18% and 6%. This surgery therefore seems to 
be a good choice for improving the quality of life of people with coronary disease, 
once the possible existing risks have been assessed. 

In the original research investigating the associations between HRQoL 
and sociodemographic and clinical characteristics in Palestinian patients who 
underwent CABG surgery, we showed that HRQoL decreases as age increases, 
whereas HRQoL increases with a higher educational level, greater job security, 
and a higher salary. Additionally, patients who had undergone a PCI reported worse 
HRQoL, with all domains having a significantly lower score. These findings are 
similar to those reported by Peric et al. (2015) who found that patients aged 60–69 
showed better improvement in all domains than younger patients, but found that 
patients under 50 had improved physical mobility, emotional reactions, pain, and 
sleep parameters. Similarly, (Lavdaniti et al., 2015) reported that mental health is 
influenced by age, as well as educational and occupational status. In contrast, Chen 
et al. (2017) found that ageing had no connection to HRQoL in CABG patients. The 
inconsistencies between the findings in the various studies could be explained by 
differences in the division of participants into age groups. The results of this study 
are relevant for health professionals, particularly nursing professionals, since they 
reveal that comprehensive assessments of individuals undergoing a CABG are 
necessary to prepare high-quality patient care that allows them a greater HRQoL 



SUMMARY OF RESULTS AND DISCUSSION

155

and better post-operative rehabilitation. This study also shows that other factors, 
such as emotional components and certain sociodemographic variables, have an 
important influence on patients undergoing CABG surgery, and these should be 
considered by the nursing staff when developing nursing care plans. 

On the other hand, in the original study conducted on a cohort of children, 
we found that all obesity-related parameters, with the exception of WHR and 
WHtR, presented statistical differences between the normotension, elevated blood 
pressure, and hypertension groups for systolic and diastolic blood pressure. Thus, 
children with elevated blood pressure or hypertension have a significantly higher 
weight, BMI, WC, HC, fat mass, and fat-free mass compared to participants with 
normotension, supporting the direct association between high values for obesity 
related-parameters and high blood pressure values in children from Palestine. 
These findings are clinically relevant since obesity and hypertension are both linked 
to a high risk of CVD, increasing related morbidity and mortality in adulthood 
(Brady et al., 2015; Morrison et al., 2007). Similarly, other studies have reported 
an association between anthropometric parameters and blood pressure values in 
childhood (Brady, 2017). A retrospective study conducted in the United States 
showed a statistically significant association between increased BMI percentile 
and increased blood pressure percentile, with the risk of incident hypertension 
associated primarily with obesity (Parker et al., 2016). Other research from China 
also showed that a child’s BMI, WC, and WHtR were positively associated with 
their SBP and DBP, showing that obese children were 3 to 6times more likely to 
suffer hypertension (Zhao et al., 2017). Along the same lines, an elevated BMI 
was associated with increased diastolic and systolic blood pressure in 300 obese 
children in the western region of Saudi Arabia (Al-Agha &Mahjoub, 2018). 
Nevertheless, our study is the first to evaluate the link between body composition 
parameters and blood pressure in a cohort of Palestinian children. 

Similarly, in the study conducted in the adult cohort, we found that in both 
males and females all the anthropometric measurements presented a significant 
strong positive correlation with systolic and diastolic blood pressure. This research 
highlights the potential use of anthropometric measurements to predict high blood 
pressure in both males and females. Our results are comparable with previous 
studies from different countries, in terms of a significant relationship between 
anthropometric measurements and increased systolic and diastolic blood pressure 
(Batiha et al., 2015; Anwar et al., 2019).The positive relationship between obesity-
related markers, including fat mass and blood pressure levels in this cohort, 
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evidences the need to develop effective strategies for preventing overweight and 
obesity in this population. Our results therefore highlight the need for a serious 
focus on obesity and hypertension in Palestinian population as well as community-
based programmes to manage this health problem. Weight reduction interventions 
are essential for reducing the prevalence of related disorders, including childhood 
or adulthood hypertension, and, for this reason, the prevention of obesity should 
be a national public health priority in Palestine. Policies that promote healthy food 
habits and active lifestyles should continue to be implemented in order to prevent 
the development of chronic diseases such as obesity and hypertension in both early 
stages of life and adulthood.

Limitations

This doctoral thesis has certain limitations that should be mentioned. With 
regard to the systematic-review and meta-analysis study focused on the prevalence 
of depression in CABG, it should be noted that the heterogeneity reported in terms 
of prevalence is due to different estimation methods over time, differences in 
the timing of the assessment and demographic differences between the samples, 
different uses of cut-offs in questionnaire measures, and the use of several tools 
for assessing the symptoms of depression. In addition, the measuring tools assess 
the severity of depression symptoms, but are not a substitute for a formal clinical 
diagnosis. With regard to the systematic-review and meta-analysis investigating 
the quality of life in patients undergoing CABG surgery, we found that there was 
only a very limited number of studies that supplied the necessary data to perform 
the meta-analysis. There was also variability in the location or countries where 
the studies were carried out. For this reason, depending on the country where the 
results are to be analysed or implemented, this factor should be taken into account. 

The main limitations of the original studies included in his thesis are their cross-
sectional designs, so they cannot be used to infer causality. In addition, since our 
study population comprised a well-characterised cohort of Palestinian children and 
adults, the generalisability of the results to other populations and other age ranges 
may be limited. However, the strengths of these studies are that body composition 
measurements were performed using a body composition analyser (TANITA BC-
418MA). Bioelectrical impedance analysis (BIA) has been postulated as a valuable 
tool for measuring body composition, and is a significantly more cost-effective 
method than dual-energy X-ray absorptiometry (Beeson et al., 2010).
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Future perspectives

This doctoral thesis furthers the characterisation of the state of health in relation 
to obesity and hypertension in Palestinian children and adults. We also report 
data on the associations between HRQoL and sociodemographic and clinical 
characteristics in Palestinian patients who have undergone a CABG. This is of 
interest since, to date, research conducted on the Palestinian population is very 
limited. 

This work was pilot research with a limited sample size, further studies 
with larger representative samples that include all the Palestinian provinces and 
minority groups and which cover a broad age range are therefore needed. Note 
that we included cohorts of children and adults but no other target populations 
such as adolescents, young adults, or older adults were examined. Moreover, 
future research should incorporate data on the lifestyle habits of the Palestinian 
population, including dietary intake, physical activity, and tobacco and alcohol 
use. Likewise, data based on longitudinal studies from childhood to adulthood are 
required to evaluate how obesity-related markers influence blood pressure.

Furthermore, it is necessary to continue investigating the relationships between 
HRQoL and sociodemographic and clinical characteristics in Palestinian patients 
who have undergone a CABG, since CVD are considered to be the leading cause 
of mortality in Palestine and CABG is still the most common operation performed 
by cardiac surgeons today.
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CONCLUSIONS

1. 	 The prevalence of depression pre-CABG ranges from 19–37%, and post-
CABG from 15–33%. There is a high presence of depression both before and 
after CABG surgery. While there is an overall improvement in depressive 
symptoms after CABG, depression persists after the surgery in the majority 
of patients. The depression levels present prior to the operation may affect 
postoperative recovery. Given the prevalence of depression and its impact, 
early detection is crucial, since it enables the identification of at-risk patients 
and allows health professionals to implement preventive strategies.

2. 	 CABG surgery improves people’s quality of life both physically and 
mentally, although this improvement is more extensive in physical terms. 
This favours the normalisation of the day-to-day life of these people in 
both their personal and work environments, and there is a decrease in the 
prevalence of impact on the different aspects of life of between 18% and 
6%. This surgery therefore seems to be a good choice for improving the 
quality of life of people with coronary disease, once the possible existing 
risks have been assessed.

3. 	 HRQoL decreases as age increases, whereas HRQoL increases with a higher 
educational level, greater job security, and a higher salary in Palestinian 
patients undergoing a CABG. Additionally, patients who had undergone 
a prior PCI reported a worse HRQoL, with all the domains having a 
significantly lower score. For this reason, it is necessary to comprehensively 
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assess patients undergoing a CABG, in order to prepare high-quality patient 
care that enables them to have greater HRQoL and better post-operative 
rehabilitation. 

4. 	 The prevalence of overweight/obesity was 25.3% in girls and 23.1% in 
boys. 26.3% of Palestinian children have elevated systolic blood pressure/
hypertension whereas 23.4% have elevated diastolic blood pressure/
hypertension. In adults, the prevalence of hypertension was 61.7% in males 
and 38.3% in females. These findings highlight the need for a serious focus 
on obesity and hypertension in the Palestinian population and community-
based programmes formanaging these health problems.

5. 	 Palestinian children and adults with elevated blood pressure or hypertension 
have a significantly higher weight, body mass index, waist circumference, 
hip circumference, fat mass, and fat-free mass than individuals with 
normotension, supporting a direct association between high values of 
obesity related-parameters and high blood pressure values. Weight reduction 
interventions are essential for reducing the prevalence of related disorders, 
such as childhood or adulthood hypertension, and, for this reason, the 
prevention of obesity should be a national public health priority in Palestine. 
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CONCLUSIONES

1. 	 La prevalencia de depresión antes del CABG varía del 19% al 37% y 
después del 15% al 33%. Existe una alta presencia de depresión tanto antes 
como después de la cirugía de CABG. Si bien hay una mejora general de los 
síntomas depresivos después del CABG, la depresión persiste después de la 
cirugía en la mayoría de los pacientes. Los niveles de depresión presentes 
antes de la operación pueden afectar la recuperación posoperatoria. Dada la 
prevalencia de la depresión y su impacto, la detección precoz es crucial, ya 
que permite identificar a los pacientes en riesgo y permite a los profesionales 
de la salud implementar estrategias preventivas.

2. 	 La cirugía CABG mejora la calidad de vida de las personas tanto física como 
mentalmente, aunque esta mejora es más evidente en términos físicos. Esto 
favorece la normalización del día a día de estas personas tanto en su entorno 
personal como laboral y se produce una disminución de la prevalencia de 
impacto en los diferentes aspectos de la vida de entre un 18% y un 6%. 
Por tanto, esta cirugía parece ser una buena opción para mejorar la calidad 
de vida de las personas con enfermedad coronaria, una vez valorados los 
posibles riesgos existentes.

3. 	 La HRQoL disminuye a medida que aumenta la edad, mientras que la HRQoL 
aumenta con un mayor nivel educativo, una mayor seguridad laboral y un 
mayor salario en los pacientes palestinos sometidos a CABG. Además, los 
pacientes que se habían sometido a una  PCI informaron de una peor HRQoL, 
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con todos los dominios con una puntuación significativamente más baja. 
Por ello, es necesario evaluar de forma integral a los pacientes sometidos 
a un CABG, con el fin de implementar una atención al paciente de alta 
calidad que les permita tener una mayor HRQoL y una mejor rehabilitación 
postoperatoria.

4. 	 La prevalencia de sobrepeso / obesidad fue del 25,3% en las niñas y del 
23,1% en los niños. El 26,3% de los niños palestinos tiene hipertensión / 
presión arterial sistólica elevada, mientras que el 23,4% tiene hipertensión / 
presión arterial diastólica elevada. En adultos, la prevalencia de hipertensión 
fue del 61,7% en hombres y del 38,3% en mujeres. Estos hallazgos destacan 
la necesidad de un enfoque prioritario sobre la obesidad y la hipertensión en 
la población palestina así como poner en marcha lprogramas comunitarios 
para abordar estos problemas de salud.

5. 	 Los niños y adultos palestinos con presión arterial elevada o hipertensión tienen 
un peso, índice de masa corporal, circunferencia de la cintura, circunferencia 
de la cadera, masa grasa y masa libre de grasa significativamente más altos 
que las personas con normotensión, lo que sugiere una asociación directa 
entre valores altos de parámetros asociados a la obesidad y valores de 
presión arterial alta. Las intervenciones de reducción de peso son esenciales 
para disminuir la prevalencia de patologías asociadas, como la hipertensión 
en la niñez o en la edad adulta. Por esta razón, la prevención de la obesidad 
debe ser una prioridad de salud pública nacional en Palestina.
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