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Abstract 

This study aims to shed light on adolescents' awareness of polycythemia vera, a rare blood disorder 

characterized by an increased red blood cell count above normal. It was noted during the study that there is a 

clear lack of research examining adolescents' health awareness of such diseases, despite their importance as 

clinical conditions. To address this, we conducted a cross-sectional descriptive study of 300 adolescents in 

Maysan Governorate, Iraq. The research sample was segmented into three different age categories (10-13 

years, 14-17 years, and 18-21 years). A reliable and undeniable questionnaire was developed for assessing 

adolescents’ understanding of a certain disease, which includes identifying the related information sources, its 

cause, the symptomatology, and the prevention techniques. 

As the participants aged, the results demonstrated an increase in overall awareness of health, especially in 

terms of polycythemia vera. Older age groups demonstrated greater awareness and understanding of the 

disease, its causes, symptoms, and prevention methods compared to early adolescents. The study also 

demonstrated the extent to which adolescents relied on non-institutional sources such as family, peers, and the 

internet for information, rather than schools or formal health radio programs. The close relationship was 

revealed in the search for causes of illness based on adolescents' perceptions of lifestyle factors such as 

unhealthy eating, smoking, and excessive alcohol consumption. Teens considered headaches, high blood 

pressure, and nosebleeds to be the most common symptoms. Preventive measures mentioned by study 

participants were clearly diverse, with the older group focusing on exercise, healthy eating, cupping therapy, 

and medical consultations. 
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---------------------------------------------------------------------------------------------------------------------------------- 

Introduction  

Polycythemia refers to a condition where an 

individual has an increased concentration of red 

blood cells within the blood [1]. This can thicken the 

blood beyond its normal viscosity, which can lead to 

serious health complications. Comprehending the 

scope of this condition is crucial for obtaining the 

correct diagnosis and treatment tailored to the case 

[2,3]. 

There are a couple of main types. One is called 

polycythemia vera, which is a rare blood disorder 

due to a genetic mutation. This condition results in 

the bone marrow producing an excessive amount of 

red blood cells. The other type is secondary 

polycythemia, which occurs due to be a result of 
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something else in the body [4]. It can be low oxygen 

levels, certain tumors that can stimulate the bone 

marrow to produce more red blood cells, certain 

medications, and, in rare cases, using steroids or 

testosterone [5]. There is also another type of 

secondary polycythemia called relative 

polycythemia which is another type of secondary 

polycythemia [6].  

Finding out what causes polycythemia is very 

different depending on the type. In some cases, it can 

be genetic, such as the JAK2 mutation associated 

with polycythemia vera. Other cases stem from a 

lack of oxygen, which can be caused by lung 

problems, smoking, or living at high altitudes [7]. 

Problems with the kidneys can also contribute, as 

they sometimes overproduce EPO. Even taking 

testosterone, steroids, or being dehydrated can make 

it seem like one has a surplus of red blood cells [8]. 

As with any medical concern, polycythemia will first 

begin with a consultation. Blood tests, a complete 

blood count, tests for the JAK2 mutation, and EPO 

tests will be done. In some cases, the patient’s 

oxygen levels or lung function will be measured. In 

addition, some patients will receive abdominal 

ultrasounds or CT scans to clarify the situation 

[9,10]. 

Addressing polycythemia wholly depends on the 

type you have and what is causing it. For 

polycythemia vera, the treatment is usually 

scheduled blood draws to reduce hematocrit. Low-

dose aspirin and other low-key medications like 

hydroxyurea can be given if the condition is more 

advanced. Occasionally, they prescribe interferon-

alpha or JAK2 inhibitors ruxolitinib [11].   

When it comes to secondary polycythemia, the goal 

is to treat the root cause. That could mean oxygen 

therapy for lung problems, or maybe surgery if 

there’s a tumor involved. They also try to steer clear 

of anything that might be pushing red blood cell 

production too high. For relative polycythemia, the 

focus is usually on staying well hydrated to help 

balance your blood volume. Lifestyle changes can 

make a difference too, like cutting back on stress or 

quitting smoking if that’s part of the picture [12]. 

Most teenagers probably haven't heard much about 

rare diseases like polycythemia. It's not really 

something that comes up in everyday conversation 

or even in most school lessons. Unless you or 

someone close to you has dealt with it, it's easy to go 

through high school without ever learning what it is. 

Some people might pick up bits of information from 

health classes or their own experiences, but for the 

most part, it just isn't on our radar. 

This study is trying to figure out how much 

teenagers actually know about polycythemia-stuff 

like what causes it, what the symptoms are, and what 

might happen if it’s not treated. It’s kind of 

important because if they don’t know much, it’s hard 

to help them recognize when something might be 

wrong. A lot of times, things like feeling tired or 

dizzy or having headaches get brushed off as no big 

deal. But those could be signs of something more 

serious, and not realizing that means people might 

wait too long to get help. That’s why it matters to 

understand what teens know-and what they don’t. 

When it comes to secondary polycythemia, the goal 

is to treat the root cause. That could mean oxygen 

therapy for lung problems, or maybe surgery if 

there’s a tumor involved. They also try to steer clear 

of anything that might be pushing red blood cell 

production too high. 

For relative polycythemia, the focus is usually on 

staying well hydrated to help balance the blood 

volume. Lifestyle changes can make a difference, 

too, like cutting back on stress or quitting smoking 

if that’s part of the picture. 

Aim of the study 

The aim of the current study is to see the percentage 

of teenagers in Maysan Governorate who know 

about polycythemia. Things like what causes it, what 

the symptoms are, and how to prevent it. The idea is 

to figure out where the gaps in their knowledge 
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might be, so we can suggest ways to help them learn 

more. 

Methodology 

Study Design 

We looked at a group of 300 teenagers for this study. 

They came from different age ranges, and we picked 

them at random. We split them into three groups 

based on how old they were—early teens from 10 to 

13, middle teens from 14 to 17, and older teens from 

18 to 21. This way of grouping follows what the 

World Health Organization suggests [13]. 

Ethical Approval 

We got the necessary approvals from the Maysan 

Education Directorate, the College of Medicine, and 

each school that took part. All the students and their 

parents gave their consent to participate. 

Data Collection Tool 

We used a structured questionnaire that the students 

filled out themselves. It asked about basic 

background information and what they knew about 

polycythemia—things like causes, symptoms, ways 

to prevent it, and where they got their information. 

The questions were based on earlier research and 

were checked by experts to make sure they were 

clear and accurate. 

Results  

Table 1 shows that the study sample was evenly 

distributed among the three age groups: 10-13 years, 

14-17 years, and 18-21 years in terms of both age 

and gender. As a result, the percentages of males and 

females were equal in all groups. 

The results of Figure 1 revealed that there is a clear 

relationship between the age of the survey 

participants and their knowledge about 

polycythemia disease. The results of the figure 

illustrate that the lowest level of knowledge, 35.3%, 

was in the youngest age group (10-13 years). Then 

the percentage rose to 43.3% in the middle age group 

(14-17 years), until it reached 83.3% in the oldest 

age group (18-21 years). The results of the causes 

were a similar pattern for all three groups, starting at 

2% in the youngest group and increasing gradually 

till reaching 70% in the oldest one. The same is true 

for the results of knowing the symptoms of the 

disease. Figure 1 appeared different regarding the 

knowledge of prevention; the results were almost the 

same in the two youngest groups, while the older 

group revealed a clear rise in the awareness about the 

prevention of the disease, as the percentage reached 

66%. 

Figure 2 displays the sources of information that 

study participants used to learn about polycythemia. 

The results revealed that family/friends and the 

internet were the loudest percentages in the most 

common sources of knowledge about the disease, 

with the percentages representing 38% for each. The 

second most common source was the school at 21%, 

and the last source was the media (including 

television, radio, and newspapers) at only 3% of the 

total percentage. 

Polycythemia Vera: Causes in Adolescents and 

Their Results. As identified in the results section, 

unhealthy eating stands out as the most prominent, 

especially in older adolescents aged 18 to 21, where 

it was recorded to account for almost 29% of the 

cases. Figure 3 is much higher than the percentages 

seen in the younger and middle-aged groups, which 

were 7% and 2% respectively. Smoking as a cause 

also ranked second in the older age groups, 

accounting for 11% of cases. Alcohol was further 

identified as another significant cause, 

predominantly for the 18 to 21 year age group, 

receiving little recognition in the other age groups. 

Among the other causes that were mentioned little 

more than the 7% mark were carbon monoxide 

poisoning, genetic factors, excessive use of dietary 

supplements, liver disease, and certain chronic 

illnesses, which in the aggregate were responsible 

for less than 7% of the cases. 
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Figure 4 illustrates the observed symptoms of 

polycythemia vera for three age groups (10-13, 14-

17, and 18-21). Results for the younger group 

showed a general decline in awareness, with 

symptoms such as headache, high blood pressure, 

and fatigue accounting for 3.9% each. Fever, 

however, decreased to only 2%. No other symptoms 

were reported. Results for the middle-aged group 

showed greater diversity, with headache accounting 

for 9.4% and dizziness accounting for 7.5%, in 

addition to other symptoms at lower rates, such as 

fatigue (2.5%), nosebleeds (1.9%), and stroke and 

fever (1.3% each). Meanwhile, the older group (18-

21) demonstrated greater awareness and a greater 

variety of potential symptoms, including headaches, 

which accounted for 26.7% of the total, followed by 

high blood pressure (8.9%). The percentages for 

nosebleeds and fever were equal, at 11.1%. Less 

prominent symptoms included fatigue, dizziness, 

and stroke, with rates of 4.4%, 2.2%, and 2.2%, 

respectively. 

Figure 5 displays participants' opinions on 

preventive measures for polycythemia. In the 10-13-

year-old group, focus was on eating a healthy diet 

and getting enough sleep, each at 31.4%. The 14-17-

year-old group showed more diversity, with healthy 

eating at the top (8.2%), followed by blood donation 

(6.3%) and cupping (5%). Exercising and abstaining 

from smoking each accounted for only 4.4%. Seeing 

a doctor was the lowest at 0.6%. The results for the 

18-21 year old age group were more varied, with 

exercise as the top preventive measure (23.3%), 

followed by healthy eating and cupping at 16.7% 

each, then lower percentages for abstaining from 

both (5.6%), and finally, getting enough sleep 

(3.3%). 

 

 

 

 

Table 1: Age Groups and Gender 

Age group Gender NO. Percentage % 

10-13 years Male 50 16.7% 

Female 50 16.7% 

14-17 years Male 50 16.7% 

Female 50 16.7% 

18-21 years Male 50 16.7% 

Female 50 16.7% 
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Figure 1: Level of Knowledge about Polycythemia by Age Group 

 

 

 

 

Figure 2: Sources of Information about Polycythemia by Age Group 

 

 

 

 

 

35.3

43.4

83.3

2

22.6

70

17.6

28.9

66.7

31.4 32.7

66.7

0

10

20

30

40

50

60

70

80

90

10-13 years 14-17 years 18-21 years

P
e

rc
e

n
ta

ge
 (%

)

Age Groups

Heard about disease %
Know causes %
Know Symptoms %
know prevention  %

School 
21%

Enternet
38%

Family/Friend
38%

Media
3%



Journal of Bioscience and Applied Research, 2025, Vol. 11, No. 3, P.882-891     pISSN: 2356-9174, eISSN: 2356-9182    887 

 

Figure 3 - Predicted Causes of Disease 

 

 

 

 

 

Figure 4 - Perceived Symptoms of Polycythemia by Age Group 
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Figure 5 - Perceived Prevention of Polycythemia by Age Group 
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public awareness among the general public, 

especially children. Therefore, we recommend 

integrating such electronic applications into school 

health curricula, which are considered formal from 

the outset, to provide reliable information to all [17]. 

Alharbi et al. (2017) also recommended health 

education throughout the country, as well as 

promoting awareness of blood diseases[18]. The 

results in Figure 3 indicate a low primary prevalence 

of polycythemia vera among younger individuals 

surveyed, particularly focusing on unhealthy eating 

habits. A significant portion of these individuals did 

not mention the condition, likely due to a lack of 

awareness in this age group. In contrast, older age 

groups, specifically those aged 18-21, exhibit a wide 

range of risk factors for the disease. Lifestyle choices 

are the primary factors, followed by diet, smoking, 

and excessive alcohol consumption. Additionally, 

the inadequate release of essential nutrients, such as 

macro-vitamins, plays a role, to a lesser extent. 

The development of awareness about the disease and 

its causes in the older age group may be caused by 

the natural maturation process in adolescence and 

exposure to external influences, or due to the 

progression of age. It is necessary to provide 

comprehensive health care for adolescents, 

especially in formal institutions, to address this issue 

effectively. Adolescents should be equipped with 

important information earlier to prevent future health 

complications. Figure 5 highlights a clear 

development in health knowledge. The middle-aged 

groups (14-17 years) and 18-21 years reported 

greater diversity in identifying the onset of 

polycythemia. This was especially evident among 

the older age group, who reported symptoms such as 

a runny nose, stroke, fever, and high blood pressure. 

The focus was on all age groups. The younger age 

group (13-18 years) did not report symptoms 

compared to the older age group. Furthermore, the 

diversity of symptoms among participants is actually 

due to their greater health awareness and knowledge 

from the environment and influences in general, 

whether from family, peers, or scientific 

organizations such as schools. This was indicated by 

the study, which was designed by Ibrahim (2020), 

with a specific focus on delivering accurate 

information to adolescents, especially before the 

puberty period [19]. Figure 5 shows that preventive 

measures focused on by adolescents in the older age 

group (8-21 years) were more diverse and objective. 

Exercise was the primary focus, along with healthy 

eating and some old health habits such as cupping. 

The result also appeared to be lower rates of blood 

donations and fewer visits to the doctor. This 

approach was also evident in the middle group (14-

17 years), but at lower rates, with slight differences, 

as the focus was primarily on healthy eating. This 

trend was also seen in the younger group (10-13 

years), indicating a deficit in the younger age groups. 

The results in align with the variables related to 

health knowledge, susceptibility, and benefits, which 

primarily influence behaviors that increase with age 

[20].  

Limitations and Strengths of the Study 

Limitations 

Despite the valuable elements achieved through this 

study, there are some limitations that we would like 

to address: 

1. Sample size and generalizability: The results 

obtained from the limited sample in the current study 

may not apply to all youth, considering the diverse 

environments and healthcare systems in which they 

reside. 

2. Data reliability: The study collected reliable data 

on adolescents' symptom reports. This allowed for an 

exploration of older participants' perceptions, which 

could impact their ability to recall or evaluate 

symptoms compared to younger individuals who 

may lack the necessary awareness and knowledge. 

3. Social factors: Social factors, such as family 

awareness, socioeconomic status, and access to 

medical care, may influence adolescents' 

understanding of the disease, its symptoms, and 

preventive measures.  



Journal of Bioscience and Applied Research, 2025, Vol. 11, No. 3, P.882-891     pISSN: 2356-9174, eISSN: 2356-9182    890 

Strengths of the Study 

1. Novelty: This research addresses a rarely studied 

phenomenon-adolescent health awareness of 

polycythemia-filling a critical gap in the 

literature.  

2. Methodological rigor: The study used a balanced 

sample across age groups and genders, enhancing 

the reliability of comparisons. 

3. Public health significance: By highlighting 

adolescents’ reliance on non-institutional sources 

and their misconceptions, the study underscores 

urgent needs for policy and educational 

interventions. 

4. Relevance: The results provide a foundation for 

designing age-appropriate health literacy 

programs, aligning with current global health 

priorities for adolescents. 

Conclusion  

The results of this study show a significant decrease 

in awareness of polycythemia among adolescents. 

This is evident despite the variation in information 

gathered from the three different age groups of 

participants, and the challenges some faced in 

completing all questionnaire items, especially in the 

younger age group. This finding underscores the 

cognitive gap in health knowledge. Therefore, early 

educational interventions are crucial to address this 

evident need. The significance, originality, and 

impact of the study on both health and educational 

realms make it a valuable and intriguing 

contribution.  

Recommendations 

It is recommended that health education on 

hematology be included in school curricula to 

provide adolescents with the necessary information 

about rare diseases. Digital health platforms and 

smartphone applications should also be utilized, as 

they are appealing to adolescents, to promote health 

awareness. It is essential to use guidelines and 

checklists tailored for adolescents to inform them 

about the disease and its symptoms early on, 

reducing the risk of late diagnosis. Finally, 

collaboration between families, schools, and 

healthcare providers is crucial to establishing a 

systematic approach to health education for 

adolescents. 
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