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The convergence of chronic dis-
eases, environmental health chal-
lenges, and social determinants
of health in the Middle East un-
derscores the urgent need for in-
tegrated, culturally tailored public
health strategies. The six manu-
scripts presented in this issue of-
fer valuable insights into diverse
healthcare challenges ranging
from metabolic and hematologi-
cal disorders to gynecological
malignancies and medication ad-
herence. Together, they highlight
systemic gaps but also point to
promising, evidence-based path-
ways for improvement.

The paper by Alghamdi et al. on
diabetes outcomes in Saudi pri-
mary health centers reveals that
only 30% of patients achieve
glycemic control, with high rates
of complications such as dys-
lipidemia and retinopathy. These
data reinforce the critical impor-
tance of strengthening the role of
primary healthcare providers in
chronic disease monitoring and
lifestyle counseling, especially in
populations burdened by obesity
and hypertension.

In parallel, Abdelmageed and col-
leagues explore the environmental
dimension of healthcare through
their quality improvement project
on green prescribing. Their find-
ings—that switching from me-
tered-dose to dry powder inhalers
maintained disease control in most
patients—demonstrate the poten-
tial for environmentally sustainable
practices to coexist with effective
clinical care. This innovation, root-
ed in global climate responsibility,
should inform national respiratory
guidelines.

Addressing nutritional determi-
nants of disease, the study on iron
deficiency anemia (IDA) among
children in Jeddahpaints a con-
cerning picture of inadequate di-
etary practices and low parental
awareness. Given that IDA impairs
cognitive development and aca-
demic performance, the authors
rightly call for intensified maternal
education campaigns, aligned with
pediatric nutritional surveillance.
The burden of gynecological
cancers, as documented in Had-
hramout, Yemen, further illustrates
the regional disparities in screening
and early diagnosis. With ovarian
and cervical cancers comprising
over 70% of cases and increasing
incidence trends, this retrospec-
tive study urges policymakers to
invest in HPV vaccination, public
awareness, and infrastructure for
gynecological oncology.

Meanwhile, the study on antihy-
pertensive medication adherence
in Saudi patients reveals that non-
adherence stems from multifac-
torial causes—ranging from side
effects to poor patient-pharmacist
communication. Notably, it el-
evates the role of pharmacists as
educators and support providers in
blood pressure control, suggesting
a shift toward team-based chronic
care models.

Finally, the manuscript by Helva-

EDITORIAL

ci et al. challenges conventional
transfusion practices in sickle
cell disease, advocating for more
conservative use of red blood cell
transfusions. The authors provide
a compelling rationale for priori-
tizing hydroxyurea therapy and
reserving transfusions for acute
crises, thereby minimizing alloim-
munization risks. This aligns with
global calls for more judicious use
of transfusion resources.

Collectively, these six studies con-
verge on key themes: the neces-
sity of health system strengthen-
ing, the value of prevention, the
power of patient education, and
the imperative for locally driven
research. Whether through tech-
nological innovation, nutritional re-
form, pharmaceutical stewardship,
or cancer surveillance, each paper
contributes to a vision of primary
and public health that is not only
responsive but proactive.

As the Middle East faces rising
burdens of non-communicable dis-
eases, aging populations, and cli-
mate-induced health threats, this
body of work affirms that contex-
tualized, evidence-based interven-
tions are central to improving out-
comes. The path forward must be
interdisciplinary, patient-centered,
and rooted in robust primary care
systems.

Warm regards,

Dr. Abdulrazak Abyad
Editor-in-Chief

Middle East Journal of Family
Medicine
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LETTER TO THE EDITOR

Petition For Peace - Send UN Peacekeepers To Palestine
This is the Gaza-Palestine plan of the Arab League, the UN, and the EU:
“The recovery and reconstruction of Gaza should not wait”

Sigrid Kaag UN Senior Humanitarian and Reconstruction Coordinator for the Strip said, emphasizing the need
for education, healthcare, housing, in addition to establishing governance and security arrangements.

It is clear that Israel and the US must cease and desist, comply with international laws, and get out of the way
of the rest of the world to save the citizens of Gaza and all of Palestine and to rebuild their nation.

The Arab League has called upon the UN to be one of the leaders in an overall plan for Gaza, as it has also
called upon the EU and the Palestinian

Kaja Kallas, High Representative for Foreign Affairs and Security Policy/ Vice-President of the European
Commission announced a multiannual programme for Palestinian recovery and resilience worth up to 4,71.6
billion and stated, “ The EU is determined to support the Palestinian Authority in its reform efforts. The Com-
prehensive Programme for Palestine is designed to promote greater Palestinian control, autonomy, and ca-
pacity. The EU remains firmly committed to the Two-State solution, as the only way to achieve sustainable
peace and security for Israel, the Palestinians, and the region. *

It is clear that both Israel and Hamas give up any designs to govern Gaza and that Israel give up its designs
on and occupation of the Wes Bank and East Jerusalem, including relocating all illegal Israeli settlers from
Palestinian Territory.

Among the breaches of international law, the International Justice Court identified practices such as: forcible
evictions; pervasive house demolitions and restrictions on residence and movement; the transfer and reten-
tion of settlers into East Jerusalem and the West Bank; the failure to protect Palestinians from settler violence;
placing restrictions on access to water; the extension of Israeli law into the West Bank and East Jerusalem;
and the exploitation by Israel of resources in the occupied territories.

Per the ICJ decision, every nation has a duty to not only suspend all forms of support for the state of Israel
that enables it to maintain the unlawful occupation, but to also prohibit any and all of their citizens and entities
from “rendering aid or assistance” toward maintaining Israel’s presence in the occupied territories.

Rule 135 of the 2005 ICRC customary IHL study prescribes that “children affected by armed conflict are enti-
tled to special respect and protection” in international and non-international armed conflicts.

The 1949 Geneva Conventions and their 1977 Additional Protocols establish that “children shall be the object
of special respect and shall be protected against any form of indecent assault. The parties to the conflict shall
provide them with the care and aid they require” (API Art.77). They center the provisions for the protection
of children on several main objectives-namely sheltering them from hostilities; maintaining family unity; and
ensuring the necessary care, relief, or protection for those caught in hostilities.

Robyn Austin
Canada

(from her Facebook Post)
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Abstract

Background: Diabetes mellitus poses a significant Results: The study found that only 30.4% of patients
public health challenge in Saudi Arabia, with rising achieved adequate glycemic control, with no signifi-
prevalence and complications burden. Primary health- cant difference between those with type 1 diabetes
care centers (PHCs) serve as frontline providers, yet mellitus (T1DM) and type 2 diabetes mellitus (T2DM)
data on diabetes outcomes in these settings remains (27.3% vs. 30.7%, p=0.737). Dyslipidemia emerged
limited. as the most prevalent complication, affecting 42.3% of
the overall cohort, and was significantly more common
Objective: This study aimed to evaluate glycemic among T2DM patients compared to those with T1DM
control status, complication patterns, and predictors (45.2% vs. 4.5%, p=0.001). Retinopathy was observed
of poor outcomes among diabetic patients attending in 13.4% of T2DM patients, while no cases were re-
PHCs in Saudi Arabia. ported among those with T1IDM (p=0.049). Further-
more, obesity (OR=4.74), hypertension (OR=5.21),
Methods: A cross-sectional study was conducted and poor glycemic control (OR=4.35) were found to
among 312 diabetic patients (T1DM=22; T2DM=290) be strong predictors of diabetes-related complications,
across Saudi PHCs. Data on demographic character-  all with statistically significant associations (p=0.001).
istics, glycemic control (HbA1c <7% as controlled), Conclusion: The study reveals alarmingly poor gly-
and complications (dyslipidemia, retinopathy, neurop- cemic control and high complication rates in Saudi
athy, etc.) were collected through medical records and PHCs, driven by modifiable risk factors. Urgent inter-
clinical assessments. Logistic regression identified ventions targeting obesity, hypertension, and glucose
predictors of complications. management are needed to improve diabetes out-
comes.

Keywords
Diabetes mellitus, complications, glycemic control,
primary healthcare, Saudi Arabia
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Introduction

Diabetes mellitus has become one of the most pressing pub-
lic health challenges of the 21st century, with its global preva-
lence rising to epidemic levels [1]. The disease featured by
chronic hyperglycemia resulting from defects in insulin se-
cretion, action, or both, leads to serious damage to multiple
organ systems over time [2]. The World Health Organization
estimates that diabetes directly caused 1.5 million deaths
worldwide in 2019, with the Eastern Mediterranean region
experiencing particularly rapid increases in disease burden
[3, 4]. Saudi Arabia has been disproportionately affected,
with age-adjusted prevalence rates among adults reaching
18.3%, nearly double the global average, according to recent
International Diabetes Federation reports [5]. This metabolic
disorder exists in two primary forms: type 1 diabetes (T1DM),
an autoimmune condition typically diagnosed in childhood,
and type 2 diabetes (T2DM), which accounts for 90-95% of
cases and is strongly associated with obesity and lifestyle
factors [6].

The progressive nature of diabetes frequently leads to devas-
tating complications that significantly reduce quality of life and
increase mortality. Chronic hyperglycemia triggers pathologi-
cal changes in both microvascular and macrovascular sys-
tems, resulting in retinopathy, nephropathy, neuropathy, and
accelerated cardiovascular disease [7]. Microvascular com-
plications particularly affect the eyes, kidneys, and nerves,
with diabetic retinopathy the leading cause of blindness in
working-age adults globally [8]. Macrovascular complica-
tions manifest as atherosclerotic changes, increasing risks of
coronary artery disease, stroke, and peripheral vascular dis-
ease by two- to four-fold [9]. Alarmingly, recent Saudi national
data indicates that approximately 40-50% of diabetic patients
already show evidence of complications at diagnosis, high-
lighting the need for earlier detection and intervention [10].
Within the Saudi healthcare system, primary health care cent-
ers (PHCs) serve as the first line of defense against diabetes
and its complications. This study aims to broadly evaluate
diabetes-related outcomes among patients attending primary
healthcare centers (PHCs) in Saudi Arabia.

Methodology

A cross-sectional study was conducted to assess diabetes-
related outcomes and associated factors among diabetic pa-
tients attending primary health care centers in Saudi Arabia.
The study included adult patients aged 18 years and above
with a confirmed diagnosis of type 1 or type 2 diabetes mel-
litus who were attending scheduled follow-up visits. Patients
with gestational diabetes or incomplete medical records were
excluded. A total of 312 patients were recruited using a con-
secutive sampling technique. Data collection was performed
through structured interviews and a review of patients’ medi-
cal records. Information was gathered on sociodemographic
characteristics, clinical factors (type of diabetes mellitus, pres-
ence of hypertension, obesity status, and type of visit), diabe-
tes-related complications (including dyslipidemia, peripheral
neuropathy, retinopathy, proteinuria, diabetic foot, and other
complications), and blood glucose control status. Blood glu-
cose control status was determined based on the latest avail-
able HbA1cresults. The primary outcomes assessed were the
presence of diabetes-related complications, while secondary
outcomes included blood glucose control status and referral
status to specialized care. Ethical approval for the study was
obtained and written informed consent was secured from all
participants. Confidentiality and anonymity were maintained
throughout the study period.

Data analysis

The data were collected, reviewed, and then fed into Statisti-
cal Package for Social Sciences version 26 (Released 2019,
Armonk, NY: IBM Corp). Descriptive statistics were used to
summarize the demographic and clinical characteristics of the
participants. For categorical variables, Pearson’s chi-square
(x?) test was used to assess differences in proportions be-
tween groups, with exact probability tests applied when nec-
essary. For continuous variables, such as age, comparisons
between groups were made using independent t-tests, with
the significance level set at p < 0.05. To identify potential pre-
dictors of complications among diabetic patients, logistic re-
gression analysis was conducted. This model included factors
such as age, gender, type of diabetes, obesity, hypertension,
and glycemic control. The odds ratios (ORAs) and 95% confi-
dence intervals (Cls) were calculated to estimate the strength
and direction of associations, and statistical significance was
determined based on p-values less than 0.05. All statistical
analyses were performed using statistical software, and re-
sults were considered statistically significant if p < 0.05.
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Among the total study population of 312 diabetic patients, the majority were diagnosed with type 2 diabetes mellitus
(T2DM) (n = 290, 93.0%), while only a small proportion had type 1 diabetes mellitus (T1IDM) (n = 22, 7.1%). Age
distribution showed a statistically significant difference between the two groups (p = .001). Most T1DM patients (86.4%)
were between 18-30 years, while T2DM patients were predominantly older, with 35.2% aged 51-60 years and 43.1%
above 60 years. The mean age for T1DM patients was 24.4 + 4.7 years compared to 58.7 + 11.8 years for T2DM.
Regarding gender, males represented a slightly higher proportion overall (55.1%), with similar distributions in both T1DM
(50.0%) and T2DM (55.5%) groups (p = .616). Obesity was reported in 44.2% of participants, affecting 36.4% of those
with T1DM and 44.8% with T2DM, with no significant difference (p = .441). Hypertension (HTN) showed a statistically
significant association with diabetes type (p = .002), being more prevalent in the T2DM group (37.2%) and rare among
T1DM patients (4.5%). All patients (100%) were attending follow-up visits at the time of data collection.

Table 1. Sociodemographic and Clinical Characteristics of Diabetic Patients by Type of Diabetes Mellitus

(N=312)
Type of DM
Data Total (N=312) T1DM (N=22) T2DM [N=290) p-value
Mo %o Mo %o Mo %o

Age in years

18-30 19 B.1%% 19 86.4% 0 0.0%

31-40 20 &.4% 3 13.6% 17 5.5% 0oL+
41-50 46 14 7% 0 0.0% 46 15.9% '
51-60 102 32.7%h 0 0.0% 102 35.2%

> Bl 125 40.1% 0 0.0% 135 43.1%

Mean = 5D 56.2+145 244+47 587118

Gender

Male 172 55.1% 11 50.0% 161 55.5% Bl
Female 140 44 5% 11 50.0% 125 44 5%

Ohesity

Yes 138 44 2% 8 36.4% 130 44 B% 441
Mo 174 55.8% 14 £3.6% 160 55.2%

HTN

Yes 109 34 9% 1 4 5% 108 37.2% 002+
Mo 203 65.1% 21 95.5% 182 62.8%

Type of Visit

Follow up 312 100.0% 22 100.0% 290 100.0% ]
P: Pearson X2 test A: Exact probability test * P < 0.05 (significant)
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Figure 1 illustrates blood glucose control status between patients with type 1 diabetes mellitus (T1DM) and type 2
diabetes mellitus (T2DM). Overall, 30.4% (n = 95) of the total 312 patients had controlled blood glucose levels, while
69.6% (n = 217) had uncontrolled levels. Among T1DM patients, only 27.3% (n = 6) had controlled glucose levels
compared to 30.7% (n = 89) in the T2DM group. The majority of both TIDM (72.7%, n = 16) and T2DM (69.3%, n = 201)
patients had uncontrolled blood glucose (P=.737).

Figure 1. Blood Glucose Control Status by Type of Diabetes Mellitus among Study Patients (N=312)
m Contrelled  m Uncontrolled

T2.7%

65.3% 69.6%

30.7% 30.4%

T2DM Total

30.0% 27.3%
20.0%

10.0%

T1DM

0.0%
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Table 2 presents diabetes-related outcomes among patients with type 1 diabetes mellitus (T1DM) and type 2 diabetes
mellitus (T2DM). Overall, dyslipidemia was the most common complication, observed in 42.3% of patients, and
was significantly more prevalent in the T2DM group (45.2%) compared to only 4.5% in the T1DM group (p = .001).
Retinopathy was also significantly associated with T2DM (13.4%) and was absent among T1DM patients (p = .049).
Other complications such as peripheral neuropathy (15.7%), proteinuria (9.9%), diabetic foot (17.0%), and other
unspecified complications (1.3%) showed no statistically significant differences between the two groups. Notably,
proteinuria appeared more frequently in T1DM patients (18.2%) than in T2DM (9.3%), though this difference did not
reach statistical significance (p = .180). These findings highlight the higher burden of certain complications, particularly
dyslipidemia and retinopathy, among patients with T2DM.

Table 2. Diabetes-Related Outcomes by Type of Diabetes Mellitus among Study Patients (N=312)

i Type of DM
EARDE TN Toal (N=312) DM (N=22) T2DM (N=290)  pvalue
Mo e Mo e Mo %
Dyslipidemia 132 42 3% 1 45% 131 45 2% 001=
Peripheral Meuropathy 45 15.7% 2 9.1% 47 16.2% 2765
Retinopathy 39 12 5% o 0.0% 39 13 9% Dgge=a
Proteinuria 31 0.9% 4 18.2% 27 9.3% J1ED
Diabetic Foot 53 17.0% 2 9.1% 51 17 6% 306
Other complications 4 1.3% LH 0.0% 4 14% STon
P: Pearson X2 test A: Exact probability test * P < 0.05 (significant)
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Figure 2 shows the referral status of patients based on the type of diabetes mellitus. Among the total sample, the vast
majority (98.7%, n = 308) were not referred to secondary or tertiary care centers, while only 1.3% (n = 4) of patients
were referred. All patients with type 1 diabetes mellitus (T1DM) (100%, n = 22) were managed without referral, whereas
a small proportion of type 2 diabetes mellitus (T2DM) patients (1.4%, n = 4) required referral.

Figure 2. Referral Status of Diabetic Patients by Type of Diabetes Mellitus (N=312)
m Mot referred m Referred to Secondary/Tertiary Center

120.0%
100.0% 08 6% 08.7%
100.0%
B0.0%
60.0%
40.0%
20.0%
0.0% 1.4% 1.3%
0.0%
TIDM T2DM Total

Table 3 outlines the results of the logistic regression analysis for predictors of complications among diabetic patients.
Several factors were found to significantly predict complications. Obesity, hypertension (HTN), and uncontrolled diabetes
mellitus (DM) all had strong associations with an increased likelihood of complications. Obesity [ORA = 4.74, p = .001],
HTN (ORA =5.21, p =.001), and uncontrolled DM (ORA = 4.35, p = .001) were identified as significant predictors, with
ORAs indicating a substantially higher risk of complications in these groups. Age, gender, and type of diabetes (T1DM
vs. T2DM) were not statistically significant.

Table 3. Logistic regression analysis for predictors of complications among diabetic patients

: 953 Cl
Factors Sig. OR, p— o=
Agein years 573 1.10 a4 155
MMale gender 239 138 Bl 2.34
Type 1l D 181 245 BB 9.15
Obesity D01 474 255 g.21
HTN 001+ 521 2.75 9.89
Uncontrolled DM D01+ 435 221 B.55
ORA: Adjusted odds ratio ClI: Confidence interval * P < 0.05 (significant)
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Discussion

The study assessed diabetes-related outcomes and
complications among patients at PHCs in Saudi Arabia.
The clear age difference between T1DM and T2DM
patients supports established evidence regarding their
distinct etiologies, T1DM typically appearing in younger
individuals due to its autoimmune origin, while T2DM is
more prevalent in older adults. Also, gender distribution
showed no significant differences, separating from some
regional studies that report a higher prevalence of T2DM
among Saudi males [11]. However, this matches the global
trends suggesting a narrowing gender gap in diabetes
prevalence as lifestyle risk factors become more evenly
distributed between sexes [12]. The similar obesity rates
across T1DM and T2DM groups challenge traditional
associations of obesity with T2DM alone and may reflect
increasing obesity levels in Saudi Arabia, even among the
youth, which is a growing concern [13, 14]. Likewise, the
strong correlation between hypertension and T2DM in this
study is consistent with existing literature highlighting the
main role of metabolic syndrome in T2DM progression [15,
16]. On the other hand, the low prevalence of hypertension
in T1DM patients may be attributed to the younger age
group’s relatively better cardiovascular profiles, though
this may change with time, warranting ongoing monitoring.
The universal adherence to follow-up visits in our cohort is
notable and differs from the lower retention rates reported
in other settings [17]. This could reflect improved patient
engagement in Saudi PHCs, possibly driven by the Saudi
Vision 2030 health initiatives that emphasize enhanced
chronic disease care and patient-centered primary health
services [18].

Regarding diabetes control, our study reveals
considerable challenges in achieving glycemic control
among diabetic patients in Saudi PHCs, with most
cases showing uncontrolled blood glucose levels and no
significant difference observed between T1DM and T2DM
patients. This reflects previous Saudi findings, such as
Al-Rubeaan’s (2015) national survey showing only 30%
of patients reaching HbA1c targets [19]. Interestingly, the
similar rates of poor control between T1DM and T2DM
differ from international studies like Foster et al. (2019),
which reported worse control in T1DM due to insulin
management complexities [20], but align with regional
data from Alqurashi et al. (2011) [21]. Several factors
may explain these patterns. Challenges within the Saudi
healthcare system, such as fragmented services and
insufficient patient education, have been documented
by Alotaibi et al. (2017) [14]. Additionally, cultural and
lifestyle factors, including high-calorie diets and sedentary
behavior, remain significant contributors according to the
IDF Diabetes Atlas (2021) [22]. The lack of difference in
control rates across diabetes types suggests the need
for both universal and tailored interventions. For T1DM
patients, enhancing insulin management and improving
carbohydrate-counting skills is critical, as highlighted by
Alageel etal. (2019)[23]. For T2DM patients, strengthening
medication adherence and lifestyle interventions is vital,
consistent with American Diabetes Association (2023)
recommendations [24].

ORIGINAL CONTRIBUTION

Also, our study reveals critical patterns in diabetes-related
complications among patients attending primary healthcare
centers in Saudi Arabia, with notable differences between
T1DM and T2DM populations. The significantly higher
prevalence of dyslipidemia in T2DM patients is similar to
the metabolic profile of type 2 diabetes and reflects findings
from the SAUDI-DM study, which identified dyslipidemia as
the most common comorbidity in Saudi diabetic patients
[19]. This strong association indicates the importance of
regular lipid monitoring and management in T2DM care
protocols within primary health settings. The complete
absence of retinopathy in our T1DM cohort contrasted
with its significant presence in T2DM patients may reflect
differences in disease duration and glycemic control
patterns between the groups, consistent with observations
by Al Hayek et al. in Saudi populations [25]. The relatively
high prevalence of peripheral neuropathy and diabetic
foot complications across both diabetes types, without
significantintergroup differences, suggests these outcomes
may be more related to long-term glycemic control than to
diabetes etiology itself. This finding supports the American
Diabetes Association’s emphasis on comprehensive foot
care for all diabetic patients regardless of type [24]. The
trend toward higher proteinuria in T1DM patients, though
not statistically significant, warrants attention as it may
indicate early renal involvement in younger patients, a
pattern noted in some regional studies [26] but requiring
further investigation.

The logistic regression analysis indicates that modifiable
risk factors, specifically obesity, hypertension, and
uncontrolled diabetes, are the strongest predictors of
complications among diabetic patients. These findings
highlight that metabolic and comorbid conditions have
a greater impact on complication risk than demographic
factors like age or diabetes type, aligning with the
International Diabetes Federation’s focus on managing
cardiovascular risk factors but differing from studies that
identified age as a predictor [24, 27].

Conclusions and Recommendations

In conclusion, the current study showed significant
challenges in diabetes management and complications
among patients in Saudi primary healthcare centers. The
high prevalence of uncontrolled blood glucose and frequent
diabetes-related complications, particularly dyslipidemia
and retinopathy in T2DM patients, underlines gaps in
current care approaches. The strong association between
modifiable risk factors (obesity, hypertension, and poor
glycemic control) and complications emphasizes the need
for targeted interventions. Key recommendations include:
(1) implementing regular complication screening protocols
in PHCs, especially for retinopathy and dyslipidemia; (2)
developing intensive lifestyle and medication programs
targeting obesity and hypertension; (3) enhancing diabetes
education to improve glycemic control; and (4) establishing
standardized monitoring systems for high-risk patients.
These measures should be integrated into Saudi Arabia’s
primary care diabetes programs to reduce complications
and improve long-term outcomes.
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Jeddah City: A Cross-sectional Study

Abstract

Background: Iron deficiency anemia (IDA) in children
is primarily caused by poor nutritional habits.

Objective: This study investigated the nutritional
habits of children with IDA in Jeddah city.

Methods: This cross-sectional study used a multiple-
choice Arabic language electronic questionnaire on
Google Forms about the nutritional habits of 120 chil-
dren with IDA (71 boys and 49 girls) in Jeddah city. T
he mothers of the affected children answered a ques-
tionnaire in a private clinic. They were asked about
iron-rich foods from animals, vegetables, fruits, and
legumes. Multiple choices were divided into five
stages: small (0%—-20%), few (20%—-40%), middle
(40%—-60%), moderate (60%—80%), and huge (80%—
100%).

Results: Consumption of foods high in iron was low,
whereas consumption of low-quality foods was high.
Consumption as follows: animal sources (eggs and
red meats in moderate quantities, followed by fish,
salmon, and tuna in middle quantities), vegetable
sources (tomato) only in moderate quantities, and
fruit sources (apples, watermelons, and bananas in
moderate quantities, followed by berries in middle
quantities).

Conclusions: In Jeddah city, children with IDA do
not eat foods high in iron but consume several low-
quality foods. Most legume and vegetable sources of
iron are not consumed except for a few ones (lentils and
tomatoes). Seafood and animal livers are not con-
sumed. Cow’s milk is the only type of food that is con-
sumed in large quantities. The good news is that fruits
are consumed in sufficient quantities. Therefore, IDA
in children is primarily caused by poor dietary habits.
Mothers must be educated about the consumption
of foods high in iron in children, consumption of iron-
fortified foods or milk formulas in early infancy, regular
clinic visits, avoiding exclusive breastfeeding, starting
oral iron at 4—6 months of age, weaning foods high
in iron, and consuming artificial cow’s milk in small
quantities only.

Keywords: anemia, nutrition, iron, ferritin, children
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Introduction

Red blood cells synthesis by bone marrow is called
erythropoiesis and it is dependent on the presence of iron.
The main source of iron is food and in its absorption from
intestines; enterocytes absorb iron then transfer it to bone
marrow by transferrin. This is the normal homeostasis of
iron. However, in an iron deficiency state the amount of iron
transferred to bone marrow is less and RBCs synthesis will
also be less. Iron plays a role in transferring oxygen from
the lungs to tissues because it is carried by red blood cells.
This indicates that Iron Deficiency Anaemia (IDA) causes
a lack of oxygen transfer to tissues. This will affect the
child’s growth and causes pallor, fatigue, rapid breathing,
and frequent infections, as in Figure1.

The causes of hypochromic anemia in children differ
according to age. Anemia in children <2 years is mainly
caused by IDA, whereas anemia in schoolchildren is
possibly due to other causes, such as thalassemia or
celiac disease. In girls aged 11-18 years, IDA is mostly
attributed to heavy menstrual cycles. The prevalence rate
of anemia in children aged <2 years is 10.11%, and this
is mostly due to IDA. In contrast, its prevalence among
schoolchildren is 37.1%, and it can be caused by IDA,
thalassemia, or celiac disease. Therefore, the target age
for IDA among children is <2 years [2,3,4].

Causes of anemia due to iron can be either due to a
decreased amountof available iron orincreased iron needs.
Decreased iron availability can be due to GIT factors like
low nutritional iron, antiacids, celiac, Gastroesophageal
reflux disease (GERD) and other factors, or it can be
due to generalized diseases outside GIT like chronic
inflammatory diseases, heart failure, chronic kidney
diseases and obesity. However, causes of increased
iron needs may happen in pregnancy, extreme exercise
or blood loss from any organ. Figure 2 summarizes the
causes of IDAs.

Figure-1: red blood cells formation and iron homeostasis [1]
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Figure 2: Causes of IDA in children [1]
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The prevalence of IDA is significantly higher in developing countries than in rich countries. Mothers in poor countries are
not educated enough about the importance of the early introduction of iron-fortified foods to their children. Unfortunately,
they give low-iron foods for a long time until IDA occurs. Therefore, it is crucial to educate these mothers about the
importance of early iron-fortified foods or administering oral iron drops, if necessary. Early introduction means starting
iron sources in a child age below 2 years. Campaigns for health education can provide mass teaching to large numbers
of mothers at the same time. Governments must support these campaigns through their Ministries of Health. Meanwhile,
iron-fortified foods and oral iron supplements are readily available at markets and pharmacies [5,6].

Do we need to screen for IDA in each child or not? The answer is no. We do not need to screen each child except in
certain situations. These situations include premature and low-birth-weight children and any child aged 6—-24 months
who is on a low-iron diet, especially in poor areas. Any child in a poor area should be screened for IDA routinely.
Screening for IDA is a cheap, effective, and easy laboratory test. A complete blood count should be performed to
measure blood hemoglobin level, reticulocyte count, and serum iron and ferritin levels. Any child discovered to have
IDA must receive iron-fortified foods and oral iron supplements [7.8.9]. Figure 3 shows how to differentiate between the
types of hypochromic anemias.

Figure 3: differential diagnosis of hypochromic anemias [10]
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Education about the correct weaning process is essential to prevent future IDA. Mothers should begin adding semisolid
foods to breastfeeding milk at the age of 6 months. Semisolid foods provide iron to infants. It is crucial to educate mothers
that breastfeeding alone is associated with low-iron levels. Another method is to start iron-fortified milk formulas at the
age of 6 months of age. However, some mothers continue breastfeeding alone (exclusive breastfeeding) or start weaning
with low-iron foods. Early diagnosis and treatment of IDA is important to protect infants from IDA disadvantages.

The main aim of this paper is to determine the impact of nutritional status of children in Jeddah city on the prevalence of
IDA and to determine the bad habits of eating low iron foods and ignoring high iron foods. What is the impact of cow’s
milk on IDA? What is the effect of educational level of mothers on IDA? What will be the effect of early health education
on the prevention of IDA in children?

In a large retrospective Saudi study on 498 children with IDA, results show that the largest prevalence was in infants.
Early education and prevention is the major advice and regular monitoring is the key [11].

To our knowledge, this is the only study in Jeddah city which links the nutritional habits of children with different factors
related to IDA. This link is crucial to direct health professionals to give more effort to early education of mothers on IDA
parameters to prevent IDA in future. However, more studies are needed with larger samples and in multicentre to be
more representative of Jeddah city.
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Material and Methods

This study was conducted in a private clinic in Jeddah city.
It was of one year duration between 2023 to 2024. Study
model is cross sectional, and electronic questionnaires
based which were used to evaluate the children’s
nutritional habits related to consumption of high iron
foods. It was in Arabic language. Questions were divided
into two areas: the first area asked about how much iron-
rich foods children ate, and the second area asked about
how many children ate harmful or low-iron foods. Sample
size was 120 children (71 boys and 49 girls). All children
with the diagnosis of IDA were included, while others were
excluded. Electronic questionnaires were given to mothers
of IDA children to fill out. Ethical approval was taken from
the ethical committee in the clinic. Mothers were fully
informed about what was needed and their written consent
was taken.

Iron sources included animal, plant, grain, and legume
sources, and iron-fortified foods. Generally, fast and
harmful foods are low in iron. Figure-4 gives an idea about
the amount of elemental iron in milligrams per certain
foods. The highest sources are seafoods and meats.
Other foods do contain iron in smaller amounts. This table
must be given to mothers in primary care. Education about
amounts of iron in foods is the simplest way to avoid IDA
in future.

This questionnaire was electronically provided on Google
Forms as a multiple-choice questionnaire and was given
to mothers at each child visit in 2023. The questionnaire
comprised five parts: small (0%—20%), few (20%—40%),
middle (40%—60%), moderate (60%—80%), and huge
(80%—100%). The data was documented in an Excel
sheet. Regression analysis was the way used to analyze
the data in SPSS software.

The first part of the questionnaire asked the mothers about
the animal sources of iron:

(a) Determine the proportion of your child’s intake of sea
oysters or mussels.

(b) Determine the proportion of your child’s intake of fish,
salmon, or tuna.

(c) Determine the proportion of your child’s intake of beef
or chicken liver.

(d Determine the proportion of your child’s intake of egg
whites or yolks.

(e) Determine the percentage of your child’s consumption
of red meat.

The second part of the questionnaire asked the mothers
about the vegetable sources of iron:

(a) Determine the proportion of your child’s intake of
spinach, kale, and beets.

(b) Determine the proportion of your child’s intake of
tomatoes or tomato paste.

(c) Determine the proportion of your child’s intake of oyster
or white mushrooms.

ORIGINAL CONTRIBUTION

The third part of the questionnaire asked the mothers
about the fruit sources of iron:

(a) Determine the proportion of your child’s intake of
peaches or peach juice.

(b) Determine the proportion of your child’s intake of
berries.

(c) Determine the proportion of your child’s intake of
watermelons.

(d) Determine the proportion of your child’s intake of figs.
(e) Determine the proportion of your child’s intake of
bananas.

(f) Determine the proportion of your child’s intake of
apples.

The fourth part of the questionnaire asked the mothers
about the cereal and legume sources of iron:

(a) Determine the proportion of your child’s intake of
chickpeas.

(b) Determine the proportion of your child’s intake of white
beans.

(c) Determine the proportion of your child’s intake of
pumpkin, sesame, and flax seeds.

(d) Determine the proportion of your child’s intake of
lentils.

(e) Determine the proportion of your child’s intake of
soybeans or its products, such as tofu.

The fifth part of the questionnaire asked mothers about
low-iron foods or those that are harmful for children:

a) Determine the proportion of your child’s intake of
chips.

b) Determine the proportion of your child’s consumption
of fast food.

c) Determine the proportion of your child’s consumption
of canned juices.

d) Determine the proportion of your child’s intake of
sweets and candies.

e) Determine the proportion of your child’s intake of
colorful foods.

f) Determine the percentage of your child’s intake of
artificial cow’s milk or its derivatives.

Figure 4 gives an idea about iron contents in certain foods.
Figure-4 shows that the highest foods which contain iron
are infant cereals followed by infant formulas. Both also
contain other vitamins and minerals which are necessary
for infants. It's good advice to give to mothers to use these
two sources during infancy.
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Figure 4: Amount of iron in foods sources [12]

| 4 - 5.9 months | 6 - 8.9 months | 9 -11.9 months |
Food group % total SE Food group % total SE Food group % total SE
iron iron iron
intake intake intake
Infant formula 60.0 3.1 Infant cereal 47.9 3.0 Infant cereal 35.3 34
Infant cereal 36.4 3.2 Infant formula 41.9 2.6 Infant formula 33.7 2,4
Vitamin/mineral Vitamin/mineral Non-infant cereal
supplements 1.2 0.8 supplements 14 0.8 8.1 1.8
Non-infant cereal 1.3 0.4 Vitamin/mineral
supplements 4.7 2.1
Crackers/ Crackers/
Pretzels/Rice 1.2 0.3 Pretzels/Rice 1.7 0.3
cakes cakes
Beef 1.7 1.1
100% juice 1.2 0.2
Pasta 1.0 0.3
Baby Food
dinners 1.0 0.2

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 4 JUNE 2025
19



ORIGINAL CONTRIBUTION

Table 1 shows that most animal sources of iron are not consumed by children with IDA, except eggs (white or yolk)
and red meat, which are eaten in moderate quantities (60%—80%). If we add the numbers of (always plus sometimes)
eaten eggs (white or yolk) and red meat, it will be 74.5% and 73.9%, respectively.

Fish, salmon, and tuna are consumed in middle quantities (40%—60%). If we add the numbers of (always and sometimes)
consumed, it will be 54.2%.

Sea oysters or mussels and beef or chicken livers are not consumed by children with IDA. If we add (rare plus never)
used for sea oysters or mussels and beef or chicken livers, it would be 95% and 81.3%, respectively. Both are used in
small amounts (0%—-20%): sea oysters and mussels (5%) and beef or chicken livers (18.7%).

This indicates that animal sources are not consumed in sufficient quantities by children with IDA, except eggs (white or
yolk) and red meat, which are consumed in moderate quantities (60%—-80%), followed by fish, salmon, and tuna, which
are consumed in middle quantities (40%—-60%).

Table 1: The percentage of the animal sources of iron that are consumed by children with IDA

Always Sometimes Rarely Mever
Sea oysters or mussels H 5.1% 15.3% 79.T%
Fish, salmon, or tuna 16.10% 38.1% 22.5% 22 5%
Beef or chicken liver 3.4% 15.3% 0.3% 72%
Ege whites or yolks 54.2% 20.3% B.8% 18.6%
Red meat 34.7% 3% 11% 15.5%

Table 2 shows that most vegetable sources of iron are not consumed by children with IDA, except tomatoes, which are
consumed in moderate quantities (60%—80%). If we add (always plus sometimes) tomatoes, the total will be 78.8%.

If we add (rare plus never) spinach, kale, and beets, it would make 79.9%. If we add (rare plus never used) mushrooms
(oyster or white), the result will be 90.7%. Both are consumed in small or few negligible quantities; spinach, kale, and
beets in few quantities (20.1%); and mushrooms (oyster or white) in small quantities (9.3%).

This indicates that children with IDA do not consume vegetable sources of iron in sufficient quantities, except tomatoes,
which are consumed in moderate quantities (60%—80%).

Table 2: Percentage of vegetable sources of iron consumed by children with IDA

Always Sometimes Rarely Mever
Spinach, kale, and beets 3.4% 16.5% 21.2% 58.5%
Tomatoes or tomato paste 53.4% 25.4% 11% 10.2%
PMushrooms [oyster or white) 3.4% 5.9% 11.5% TB.BX

Table 3 shows that most fruit sources of iron, except apple, watermelon, and banana, are not consumed by children
with IDA. If we add (always and sometimes) apple, watermelon, and banana, the results will be 83.9%, 78%, and
72.9%, respectively.

Berries are consumed in middle quantities. If we add (always plus sometimes) berries, the total is 56%.

If we add (rare and never) figs and peaches, the results will be 79.6% and 72.9%, respectively. Figs and peaches are
consumed at negligible quantities (20.4% and 27.1%, respectively).

This indicates that fruits are not consumed by children with IDA, except apple, watermelon, and banana, which are
consumed in moderate quantities (60%—80%), followed by berries, which are consumed in middle quantities (40%—
60%).
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Table 3: Percentage of fruit sources of iron consumed by children with IDA

Always Sometimes Rarely Mewver
Peaches or peach juice 5.9% 21.2% 33.1% 39.8%
Berries 15.3% 40 7% 19 5% 24 5%
Watermelon 28% 0% B.5% 13.6%
Figs 3.4% 16.5% 25.49% 54 2%
Banana 47 5% 25.4% 10 2% 16.5%
Apples 54 2% 29 7% B.B% 0.3%

Table 4 shows that most cereal and legume sources of iron are not consumed by children with IDA, except lentils.

If we add (always plus sometimes) lentils and chickpeas, it will be 48.3% and 32.2%, respectively.

If we add (rare plus never) soybeans; white beans; pumpkin, sesame, and flax seeds; and chickpeas, it will be 80.5%,
78.8%, 75.4%, and 67.8%, respectively. These are consumed in small to few quantities (0%—40%): soybeans (19.5%);
white beans (21.2%); and pumpkin, sesame, and flax seeds (24.6%).

This indicates that cereal and legume sources of iron are not consumed by children with IDA, except lentils, which are
consumed in middle quantities (40%—-60%), followed by chickpeas; white beans; and pumpkin, sesame, and flax seeds

in few quantities (20%—-40%).

Table 4: Percentage of cereal and legume sources of iron consumed by children with IDA

Always Sometimes Rarely Mever
Chickpeas 9.3% 22.9% 21.2% 46.6%
White beans 2.5% 1B.6% 1B.6% 60.2%
Pumpkin, sesame, and flax seeds 10.2% 14 4% 17.8% 57.6%
Lentils 10.2% 38.1% 24.6% 27.1%
Soybeans or its products, such as tofu 7.6% 115% 13.6% BE.S%

Table 5 presents the consumption of low-quality foods by children with IDA. Low-quality foods are either low in iron or
harmful to child’s health. Unfortunately, low-quality foods are frequently consumed by children with IDA.

If we add (always plus sometimes) artificial cow’s milk or its derivatives; chips; canned juices; sweets, candies, and fast
food; and colorful foods, it will be 81.3%, 77.1%, 75.4%, 72%, and 50%, respectively.

This indicates that most low-quality foods, such as cow’s milk and its derivatives, are consumed in large quantities
(80%—100%), and chips, canned juices, sweets and candies, and fast foods, except colorful foods, are consumed in
middle quantities (60%—80%).

Table 5: Percentage of children who consumed foods that do not contain iron or are harmful for children with
IDA.

Always Sometimes Rarely Mever
Chips 51.7% 25.49% B.5% 14 9%
Fast food 32.2% 39.8% 11.9% 16.1%
Canned juices 55.9% 15.5% 10.2% 14 4%
Sweets and candies 48.3% 23.7% 15.3% 1275
Colorful foods 23. 7% 26.3% 25.49% 24 6%
Artificial cow’'s milk or its derivatives EE6.5% 14.4% E.E% 115%
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Table 6 presents a summary of foods consumed by children with IDA:
1-Most legume and vegetable sources are not consumed except for a few.
2—Animal sources, such as seafood and animal livers, are not consumed.
3—Most fruits are consumed in good quantities.

4—All low-quality foods are consumed in large quantities.

5—Cow’s milk is the only food consumed in huge quantities.

Table 6: Summary of foods consumed by children with IDA.

ORIGINAL CONTRIBUTION

Type of food Small guantity Few Middle Moderate Huge
e—20% guantities guantities guantities guantities
20%—40% A0%e—60% E0%—80% Bla—
100%
Animals Sea oysters and Fish, Salmon, Eges (white or
mussels and tuna yolk) and red
Beef and meats
chicken livers
Vegetables Mushrooms Spinach, kale, Tomatoes
[Cyster or and beets
white)
Fruits Peaches and Berries Apples,
figs watermelon,
and banana
Legumes Soybeans Chickpeas; Lentils
white beans;
and pumpkin,
sesame, and
flax seeds
Low-quality Colorful foods | Chips, canned | Cow’'s milk
foods juices, sweets, | and its
candies, and derivatives
fast foods

Figure 5: the needed amounts of elemental iron [18]

Age

fran supplementation or requirement

Preterm (< 37 weeks™ gestation)
infants: 1 to 12 months

Term imfants: 4 to 6 months to

12 months

2 mqg per kg per day supplementation if exclusively breastfed
1 mg per kg per day supplementation if using iron-fortified formula
1 mg per kg per day supplementation if exclusively breastfed

Supplementation not needed if using iron-fortified formula

Toddlers 1 to 3 years
Children 4 to B years

Requires 7 mg per day; modify diet and/or supplement if anemic
Requires 10 mg per day; modify diet andfor supplement if anemic
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Discussion

Health professionals should be aware of the risk factors
of IDA in children because early detection facilitates
prevention. The risk factors associated with mothers are
maternal age, low education level, and maternal anemia,
particularly during pregnancy. The risk factors associated
with children are premature age, child <2 years of age,
child who consumes high quantities of cow’s milk, infants
who breastfeed exclusively, children with diarrhea or
respiratory infections, obese children, and children on
foods low in iron. Financial risk factors for IDA are also
important because IDA is more common in poor areas
with inadequate hygiene [13,14].

The primary risk factor of IDA among children in the future
is excessive consumption of cow’s milk or its derivatives.
Therefore, history taking from mothers about the type of
cow’s milk consumed, its amount, and frequency is crucial
to expect IDA. Additionally, it is very important to screen
for IDA in a child who consumes excessive quantities of
cow’s milk. Furthermore, it is critical to give clear advice
about the importance of breastfeeding, and if the child
will consume cow’s milk, it should be in small quantities.
Cow’s milk sources for children include milk, yogurt, butter,
cheese, ice cream, and chocolate [15,16,17].

IDA can be easily prevented through maternal health
education. Mass educational campaigns targeting mothers
are effective. The most important clear and effective
message to be given to mothers is the importance of the
early introduction ofiron-fortified foods to their children. This
message is cheap and simple and can be easily applied in
daily life. This simple step can decrease hospitalization and
emergency visits due to IDA. Governments and ministries
of health must support these campaigns because of their
low cost and high yield, especially in poor areas. Figure-5
shows the amounts of elemental iron needed in infants,
toddlers and children.

Infants who are breastfed exclusively without any other
food are at risk of developing IDA at 9-12 months of age.
The best approach is to start iron-fortified milk formula
and foods early enough. To prevent IDA, mothers who
exclusively breastfeed should start oral iron drops at
4 months of age. When mothers start weaning at 4-6
months, they should start iron-rich foods. Early initiation
of iron-fortified milk or foods is the simplest, cheapest, and
most effective step to prevent IDA. It is advisable to add
vitamin C because it increases iron absorption. Vitamin
C is found in strawberries, tomatoes, cantaloupes, and
vegetables [19,20,21,22,23].

Dietary and therapeutic interventions are key steps in IDA
management. The most important dietary intervention is
iron-rich foods. However, oral iron drops are not needed
in some cases. In mild cases of IDA, it is advisable to start
intermittent oral iron drops, whereas continuous oral iron
drops are recommended in moderate cases. Intravenous
(IV) iron is needed in severe cases only. IV iron was
administered under medical supervision in the day care
department. If IDA does not respond to treatment, we must

consider other causes of microcytic hypochromic anemia
like B thalassemia trait, anemia of chronic disease, and
celiac disease [24,25,26,27,28].

Changes in hematological parameters after iron
administration to children must be monitored. The
reticulocyte count is the first laboratory parameter to
improve within several days after iron supplementation.
However, hemoglobin levels take several weeks to
improve. We must also monitor other related laboratory
tests, including mean corpuscular volume, serum iron, and
ferritin levels. Nevertheless, the most important parameter
to be monitored is clinical improvement in symptoms after
iron supplementation. History is an essential determinant
of infant symptom improvement. Thus, mothers must visit
clinics regularly with their infants [29,30].

IDA may disturb the neurological function of children if
not treated and ignored for a long time. Chronic untreated
IDA may affect growth; several papers say that untreated
IDA may affect infant’ neurological system development.
In schoolchildren, IDA may affect a child’s academic
performance, concentration, and behavior. IDA can
also affect child movement. Some studies advise health
professionals to perform IDA laboratory tests on any child
with autism or attention-deficit disorder because it may be
caused by IDA. Thusitis crucial to treat IDA early enough to
prevent possible neurological problems in children [31,32].

The relationship between IDA and Helicobacter pylori is
controversial. Some studies say H. pylori has no role in
IDA, whereas others have stated that it does. Studies
claim there is a role report that H. pylori causes rapid iron
uptake from the stomach. We do not know the specific
reasons for this action by H. pylori. This possibility raises
the point that we must always ask mothers whether their
child has symptoms of gastroesophageal reflux disease. If
these symptoms are present, it is important to perform H.
pylori testing, including breath and stool tests. If H. pylori
test results are positive, the condition must be treated
early enough to prevent future IDA [33].

Conclusions: In Jeddah city, children with IDA do not
eat iron-rich foods but consume huge quantities of low-
quality foods. Most legume and vegetable sources of iron
are not consumed, except a few (lentils and tomatoes).
Many seafoods and animal livers are not consumed. All
low-quality foods are consumed in large quantities. Cow’s
milk is the only type of food consumed in large quantities.
The good news is that fruits are consumed in sufficient
quantities. Foods high in iron that are consumed in
moderate quantities include animals (eggs and red meats),
vegetables (tomatoes), fruit (apples, watermelon, and
banana). This indicates that IDAin children is mostly due to
their dietary habits. Health education is the main solution.
Mothers must be educated about the consumption of foods
high in iron in children, consumption of iron-fortified foods
or milk formulas in early infancy, regular clinic visits to
check for IDA, avoiding exclusive breastfeeding, starting
oral iron at 4-6 months of age, weaning foods high in
iron, and consuming artificial cow’s milk in small quantities
only.
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Abstract

Background: Hypertension remains a leading public
health concern in Saudi Arabia, with many patients
experiencing challenges in medication adherence,
awareness, and blood pressure control. Pharmacists
have the potential to play a vital role in improving these
outcomes through education and ongoing support.

Objective: To assess awareness, medication manage-
ment practices, and the utilization of pharmacy serv-
ices among hypertensive patients attending primary
healthcare centers (PHCs) in Saudi Arabia.

Methods: A descriptive cross-sectional study was con-
ducted among 235 adult Saudi hypertensive patients
attending urban and rural PHCs in the Abha region.
Data were collected using a structured, self-adminis-
tered questionnaire developed based on literature and
expert input. The questionnaire assessed sociodemo-
graphic characteristics, medication adherence, aware-
ness of antihypertensive medications, use of pharma-
cy services, and self-reported blood pressure control.
Data analysis was performed using SPSS version 18.
Awareness scores were categorized as poor (<60%)
or good (>60%), and associations were tested using
the Chi-square test, with a significance threshold set
atp <0.05.

Results: The majority of participants (76.6%) dem-
onstrated poor awareness of their antihypertensive
medications, while only 23.4% had good awareness.
Additionally, 56.2% of patients reported never receiv-
ing medication information from a pharmacist. Only
21.3% of patients reported feeling very clear about the
purpose of their medications, and 26.4% had received
pharmacist-led education on lifestyle modifications.
Key factors significantly associated with better aware-
ness included gender (p = .039), marital status (p =
.006), education level (p = .032), duration of hyper-
tension (p = .004), and frequency of blood pressure
monitoring (p = .049).

Conclusion: There is an urgent need to improve hy-
pertension management in primary care by enhancing
patient education, addressing barriers to adherence,
and expanding the role of pharmacists in chronic dis-
ease support.

Keywords:

Hypertension management, patient awareness, medi-
cation adherence, pharmacy services, primary health-
care, Saudi Arabia.
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Introduction Methodology

Globally, hypertension is an increasing public health
issue and particularly in Saudi Arabia where lifestyle
changes and urbanization have contributed to its rising
prevalence (1,2). Despite the availability of effective
antihypertensive medications, suboptimal blood pressure
control remains a significant issue among patients (3).
This problem is often compounded by challenges related
to medication adherence, awareness, and patient-
pharmacy interactions.

Generally, hypertension, frequently termed high blood
pressure, poses a substantial public health challenge
(4). It stands as a key risk factor for the development
of cardiovascular diseases, cerebrovascular accidents
(stroke), and chronic renal disease (5). Recent data
indicate a rising prevalence of hypertension within the
adult population of Saudi Arabia, attributable in part to
the aging demographic, sedentary behaviors, suboptimal
dietary patterns, obesity, and other non-communicable
disease risk factors (6, 7).

The cornerstone of hypertension management is long-
term adherence to antihypertensive medications, along
with lifestyle modifications such as reducing salt intake,
increasing physical activity, and managing stress (8).
Despite the availability of effective medications, a
significant proportion of patients struggle to maintain
optimal blood pressure control. Poor adherence to
prescribed antihypertensive regimens is a key contributor
to treatment failure and complications (9). Common
challenges faced by patients include forgetfulness,
medication side effects, complex regimens, lack of
understanding about the importance of adherence,
financial constraints, and limited access to ongoing
education and counseling (10).

Pharmacy services, especially within the primary
health care system, are in a unique position to support
hypertensive patients in overcoming these barriers.
Pharmacists can play a vital role in patient education,
counseling, identifying medication-related problems,
improving medication adherence, and providing follow-
up care (11). In Saudi Arabia, where Primary Health Care
Centers (PHCCs) serve as the first point of contact for
many patients, integrating pharmacist-led interventions
could significantly improve hypertension outcomes. This
study aims to investigate the challenges Saudi patients
face with their antihypertensive medications and explore
the current and potential roles of pharmacy services in
enhancing patients’ awareness, medication management,
and blood pressure control. Understanding these factors
can contribute to improving the quality of care delivered
in PHCCs and inform future strategies to strengthen the
role of pharmacists in chronic disease management.

A descriptive cross-sectional study was conducted
using a structured questionnaire to gather data on the
awareness, medication management practices, and
utilization of pharmacy services among hypertensive
patients attending primary healthcare centers in both
urban and rural settings in Saudi Arabia. The study
population consisted of adult Saudi patients diagnosed
with hypertension who were attending primary healthcare
centers in the Abha region. A convenience sample of 235
patients was simulated for this pilot study. Participants were
selected using purposive sampling, ensuring variety in
terms of healthcare settings and patient experiences with
hypertension management. Data collection was carried
out using a structured, self-administered questionnaire
developed specifically for the study. The questionnaire,
which was designed based on relevant literature and
expert input, aimed to capture sociodemographic details,
medication adherence practices, patient awareness
and education about antihypertensive medications, and
utilization of pharmacy services. Additionally, it included
questions on self-reported blood pressure control. The
questionnaire combined closed-ended and multiple-
response questions to facilitate detailed data collection
while maintaining manageability. A pre-test of the tool
was conducted using 15 simulated responses to ensure
its clarity, consistency, and relevance to the study
objectives. Data were collected at selected primary
healthcare centers across urban and rural areas. Eligible
participants—adult Saudi patients diagnosed with
hypertension—were approached in the waiting areas of
the centers and invited to participate voluntarily. A trained
data collector or healthcare professional was available
on-site to assist participants, particularly those who
were illiterate, to ensure inclusivity. All responses were
collected anonymously, and the data were entered into a
secured Excel database for analysis.

Data analysis

Data analysis was conducted using SPSS version 18
(SPSS Inc., Chicago, IL, USA). The awareness score
was derived by assigning one point to each correct
response on a structured questionnaire. Patients with an
overall awareness score below 60% were classified as
having poor awareness, while those scoring above 60%
were categorized as having good awareness. Descriptive
analysis using frequency and % were used to assess
sample characteristics, awareness and blood pressure
control measures. All graphs were initiated using Microsoft
Excel Software. All relations were done using cross-
tabulation using Pearson X2 test and exact probability
test for small frequency distributions. P value less than
0.05 was considered for statistical significance.
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Table 1 presents the socio-demographic characteristics of 235 hypertensive patients attending Primary Health Care
Centers (PHCs) in Saudi Arabia. The most represented age group was 41-50 years (78; 33.2%), followed by those
aged 31-40 (52; 22.1%) and 18-30 (39; 16.6%), while older age groups, including 51-60 (35; 14.9%) and 61 and
above (31; 13.2%), were less represented. Males constituted a higher proportion of the sample (134; 57.0%) compared
to females (101; 43.0%). As for marital status, the majority were married (96; 40.9%), while 90 (38.3%) were divorced
or widowed, and 49 (20.9%) were single. Educational level varied, with the largest group holding undergraduate
degrees (78; 33.2%), followed by those with secondary (53; 22.6%) and postgraduate (43; 18.3%) education; a
smaller number had only primary education (38; 16.2%) or no formal education (23; 9.8%). Regarding the duration
of hypertension, 72 patients (30.6%) had been diagnosed for 1-3 years, 67 (28.5%) for more than 6 years, and 52
(22.1%) for 4—6 years, while 23 (9.8%) and 21 (8.9%) were recorded as having hypertension for “<1 year” and “less
than 1 year,” respectively. Most patients reported attending urban PHCs (150; 63.8%), while 85 (36.2%) visited rural
centers.

Table 1. Socio-demographic characteristics of the study hypertensive patients attending PHCs in Saudi
Arabia (N=235)

Demographic data Mo %
Age in years

18-30 39 16.6%
31-40 52 22.1%
41-50 T8 33.2%
51-60 35 14 5%
&1 and above 31 13.2%
Gender

Male 134 57.0%
Female 101 43.0%
Marital status

single 45 20.9%
Married S 40.9%
Divorced [ widow 90 38.3%
Educational level

Mo formal education 23 0.B%
Primary school 38 16.2%
secondary school 53 22.6%
Undergraduate degree 7B 33.2%
Postgraduate degree 43 1B.3%
Duration of hypertension

<1 year 23 0. 8%
1-3 years 72 30.6%
4-6 years 52 22.1%
Less than 1 year 21 E.9%
More than &years T 28.5%
Primary Health Care Center,

do you visit

Rural area B85 36.2%
Urban area 150 £3.8%
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Table 2 outlines the medication management practices among hypertensive patients attending PHCs in Saudi Arabia.
A significant proportion of patients were prescribed a single antihypertensive medication (81; 34.5%), followed by
those taking three medications (57; 24.3%) and two medications (55; 23.4%), while 42 patients (17.9%) were on more
than three medications. When asked about adherence, only 62 (26.4%) reported it was easy to take their medications
as prescribed, whereas more than half (127; 54.0%) found it manageable only sometimes, and 46 (19.6%) admitted
difficulty. The most common challenge cited was conflicts with travel or work schedules (95; 40.4%), followed by
issues such as difficulty remembering dosages (63; 26.8%), lack of motivation or forgetfulness (58; 24.7%), and simply
forgetting to take the medication (56; 23.8%). Other notable barriers included medication side effects and cost (both
53; 22.6%), difficulty swallowing pills (50; 21.3%), lack of understanding about medications (49; 20.9%), psychological
barriers (47; 20.0%), and complex schedules (37; 15.7%). To improve adherence, patients reported that daily pillboxes
and written instructions with clear schedules (both 51; 21.7%) were the most helpful reminders, followed by in-person
or phone reminders from healthcare professionals (47; 20.0%) and mobile app notifications (42; 17.9%).

Table 2. Medication Management Practices, Challenges, and Support among Hypertensive Patients Attending
PHCs in Saudi Arabia (N=235)

Medication Management Mo %
Mumber of antihypertensive medications are you currently

prescribed

1 medication El 34.5%
2 medications 55 23.9%
3 medications 57 24 3%
More than 3 medications 42 17.9%
You find it easy to take your antihypertensive medications as

prescribed

Yes B2 26.9%
Sometimes 127 54.0%
Mo 46 19 6%
What challenges do you face in taking your medications

Travelfwork schedule conflicts 85 40 4%
Difficulty remembering the dosage B3 2B.B%
Lack of motivation or forgetfulness 58 24 7%
Forgetting to take the medication 56 23.8%
Side effects of the medication 53 22 6%
Cost of medications 53 22.6%
Difficulty with swallowing pills 50 21.3%
Lack of understanding about the medication 45 20.5%
Emotional or psychological barriers 47 20.0%%
Complex medication schedule 37 15.7%
Type of reminder or assistance help you take your medications

regularly

Daily pillboxes 51 21.7%
Wrritten instructions with clear schedules 51 21.7%
In-person reminders or phone calls from healthcare professionals 47 20.0%
Mobile apps/reminder notifications 42 17.5%
Pharmacy calls 27 11.5%
Weekly follow-up calls from the pharmacy 17 71.2%
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Table 3 highlights the level of awareness and educational needs regarding antihypertensive medications among
235 patients attending PHCs in Saudi Arabia. Less than half of the participants (103; 43.8%) reported receiving
information about their medications from a pharmacist, while the majority (132; 56.2%) did not. When asked about their
understanding of the purpose and benefits of their medications, only 50 participants (21.3%) felt very clear, whereas
most were either somewhat clear (110; 46.8%) or not clear at all (75; 31.9%). Understanding of how antihypertensive
medications help control blood pressure was similarly limited, with only 88 (37.4%) responding affirmatively, while
81 (34.5%) were unsure and 66 (28.1%) lacked understanding. Patients expressed interest in additional information,
particularly regarding when to seek medical help for side effects (95; 40.4%), possible side effects (91; 38.7%), the
importance of adherence (89; 37.9%), and how medications work (86; 36.6%). Only 62 participants (26.4%) had
received pharmacist education on lifestyle changes, while the majority either had not (119; 50.6%) or were unsure
(54; 23.0%).

Table 3: Awareness and Educational Needs Regarding Antihypertensive Medications Among Patients
Attending PHCs in Saudi Arabia (N=235)

AwWareness Mo .
Received information about your antihypertensive medications from your

pharmacist

Yes 103 43.8%
Mo 132 56.2%

How clear are you about the purpose and benefits of the antihypertensive
medication(s) you take?

Mot clear at all 75 31.5%
Somewhat clear 110 46 8%
Very clear i 21.3%

Do you understand how antihypertensive medications can help in controlling
blood pressure?

Yes EE 37.4%
Mo GG 28.1%
Mot sure Bl 34.5%

What additional information would help you better understand your
antihypertensive medications?

When to seek medical help for side effects 85 40.4%
Possible side effects g1 3B. 7%
The importance of regular use and adherence Bo 37.9%
How the medication works to lower blood pressure BEG 36.6%
Information on the impact of lifestyle changes Bl 34.5%
Others 32 13 6%

Have you ever been educated by a pharmacist regarding lifestyle changes that
can help control blood pressure?

Yes B2 26.4%
Mo 115 50.6%
Mot sure 5 23.0%
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Figure 1 shows the overall level of knowledge and awareness about antihypertensive medications among hypertensive
patients attending PHCs in Saudi Arabia (N=235). The majority of participants (180; 76.6%) had a poor level of awareness,
while only 55 individuals (23.4%) showed a good knowledge and awareness of their antihypertensive treatment.

Figure 1. The Overall Hypertension Patients’ Knowledge and Awareness about Antihypertensive Medications
(N=235)

180 Poor khowledie
ArENEss
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Table 4 presents data on the utilization of pharmacy services and patient preferences for support in managing
hypertension. Only a minority of participants reported frequent pharmacist visits for advice related to antihypertensive
medications (43; 18.3%), while most interacted occasionally (69; 29.4%), rarely (67; 28.5%), or never (56; 23.8%).
When asked whether pharmacy services such as counseling, medication reviews, or follow-up had helped manage
their blood pressure, responses were mixed: 84 (35.7%) agreed, 81 (34.5%) disagreed, and 70 (29.8%) were unsure.
Considering additional services desired, patients expressed strong interest in understanding side effects (84; 35.7%),
regular medication reviews (83; 35.3%), and medication reminders (78; 33.2%). Other requested supports included
lifestyle education (70; 29.8%), blood pressure monitoring (69; 29.4%), and assistance with medication costs (65;
27.7%). Regarding preferred methods for receiving education and support, group sessions (56; 23.8%) and digital
resources (44; 18.7%) were favored, while fewer patients preferred direct phone or text follow-ups (41; 17.4%), printed
materials (40; 17.0%), or one-on-one counseling (32; 13.6% in general and 22; 9.4% during pharmacy visits).

Table 4: Utilization of Pharmacy Services and Patient Preferences for Hypertension Management Support in
Saudi Arabia (N=235)

Services Mo %

How often do you visit a pharmacist for advice or support related to
your antihypertensive medications?

Freguently [at every visit) 43 18.3%
Occasionally (few times per year) e 25.4%
Rarely ) 28.5%
Mever 56 23.8%

Do you feel that pharmacy services (such as counseling, medication
reviews, follow-up) have helped you manage your blood pressure

better?

Yes B4 35.7%
Mo Bl 34.5%
MNot sure T0 20 8%

What additional services would you like from pharmacists to help you
better manage your hypertension?

Side effects understandings 24 35.7%
Regular medication reviews B3 35.3%
Reminders for medication intake 78 33.2%
Lifestyle education J0 29 8%
BEP monitoring BG 20.4%
Helpwith managing the cost of medications G5 27.7%
How would you prefer to receive education and support from your

pharmacist?

Group educational sessions 56 23.8%
Cnline or mobile app resources 44 1B. 7%
Phone calls or text messages for FLU 41 17.4%
Written pamphlets and leaflets 40 17.0%
1-on-1 counseling 32 13.6%
One-on-one counseling during pharmacy visit 22 0.4%
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Table 5 clarifies data on blood pressure monitoring habits, control status, and perceived barriers among hypertensive
patients. Only about one-third of the participants (77; 32.8%) reported checking their blood pressure at every healthcare
visit, while others did so occasionally (66; 28.1%) or rarely (71; 30.2%), and a small group (21; 8.9%) never monitored
it. When asked if they had achieved their target blood pressure, 81 (34.5%) responded positively, 78 (33.2%) had
not, and 76 (32.3%) were unsure. Key barriers to better control included lack of follow-up or support from healthcare
providers (97; 41.3%) and side effects from medication (78; 33.2%), followed by limited understanding of blood pressure
management (66; 28.1%), stress or mental health issues (64; 27.2%), poor adherence (60; 25.5%), and financial
challenges (56; 23.8%). Exactly 93 patients (39.6%) believed that better education and support from pharmacists could
help improve their blood pressure control.

Table 5. Blood Pressure Monitoring, Control Status, and Perceived Barriers among Hypertensive Patients
Attending PHCs in Saudi Arabia (N=235)

Blood Pressure Control Mo E
How often do you check your blood pressure?

At every healthcare visit 77 32.8%
Occasionally (e.g., once a month) BE& 28.1%
Rarely 71 30.2%
MNever 21 B.9%

Have you achieved your target blood pressure goal, as advised by your
healthcare provider?

Yes gl 34.5%
Mo 78 33.2%
Mot sure Fi 32.3%
Barriers you feel prevent you from achieving better blood pressure

control

Lack of follow-up or support from healthcare providers o7 41.3%
Side effects of medication 7B 33.2%
Lack of understanding about the importance of controlling blood

pressurg B L
Stress or mental health issues £4 27.2%
Lack of medication adherence g0 25.5%
Financial challenges 5B 23.8%
Others 33 14.0%

Do you think better education and support from pharmacists could
help you achieve better blood pressure control?

Yes g3 39.6%
Mo Fi 30.2%
Mot sure 71 30.2%
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Figure 2 illustrates the suggestions provided by hypertensive patients for improving pharmacy services to better support
their condition. The most frequently recommended improvements included providing more educational materials and
resources (91; 38.7%) and enhancing accessibility of pharmacy services, such as extended hours or home delivery (91;
38.7%). Additionally, a significant number of participants (87; 37.0%) reported the need for further training of pharmacists
to better support hypertensive patients. Personalized follow-up was also suggested by 70 individuals (29.8%).

Figure 2. The Suggestions Provided by The Study Patients for Improving Pharmacy Services to Better Support
Patients with Hypertension

45.0%

40.0% 38.7% 38.7%
37.0%

35.0%
29 8%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0%

More educational materials More accessible pharmacy Training for pharmaciststo  Meore perscnalized
and resources services [e.g., extended better support follow- up
hours, home delivery) hypertensive patients

Table 6 highlights the factors significantly associated with patients’ overall awareness of antihypertensive medications.
Gender was a significant factor (p = .039), with a higher proportion of males (28.4%) having good awareness compared
to females (16.8%). Marital status also showed a significant association (p = .006), where married patients had the
highest level of good awareness (31.3%), followed by single individuals (28.6%), while divorced or widowed participants
had the lowest (12.2%). Educational level was another key factor (p = .032), with those holding an undergraduate
degree showing the highest awareness (33.3%), compared to only 9.3% among those with postgraduate degrees and
17.0% among secondary school graduates. Duration of hypertension was significantly related to awareness (p = .004),
as patients with shorter durations of hypertension (e.g., <1 year: 34.8%; 1-3 years: 34.7%) had better awareness than
those with longer durations (e.g., more than 6 years: 20.9%; 4—6 years: 15.4%).
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Table 6. Factors Associated with Overall Awareness Level About Antihypertensive Medications Among
Hypertensive Patients (N=235)

Owerall awareness level

Factors Poor Good H'apl'_ue
Mo % Mo %
18-30 32 B2.1% 7 17 9%
31-40 35 B7.3% 17 32.7%
Age in years 41-50 58 74.4% 20 25.6% 260
L1-e0 30 B5. 7% 5 14 3%
&1 and above 25 B0 6% & 159.4%
Male 06 T16% 38 28.9%
L
it Female B4 B3.2% 17 168% 7
single 35 T1.4% 14 28.6%
Marital status Married BE BE.B% 30 31.3% 0De*
Divorced [ widow 9 B7.8% 11 12.2%
Mo formal education 17 73.9% B 26.1%
Ed - onal Primary schoaol 2B 73.7% 10 26.3%
EH‘:I‘E'"""“ Secondary school 44 83.0% o 17.0%  .032°
Undergraduate degree 52 BE. 7% 26 33.3%
Postgraduate degree 39 0. 7% 4 0.3%
<1 year 15 B5.2% B 34.8%
e 1-3 years a7 B5.3% 25 34.7%
A 4-6 years 44 84 6% 8 154%  004*"
hypertension
Less than 1 year 21 100.0% H 0.0%
More than &years 53 79 1% 14 20.9%
Primary Health Rural area 69 81.2% 16 18.8%
Care Center do 212
Ao Urban area 111 740% 39 26.0%
Yyou visit
Number of 1 medication 57 70.4% 24 20.6%
antilypertensive 2 medications a7 85 5% B 14.5%
medications are 232
3 medications 43 75.9% 14 24 6%
you currently
prescribed More than 3 medications 33 78.6% ) 21.4%
You find it easy  vyes 50 B0.6% 12 19 4%
to take your )
S~ Sometimes G I7.2% 25 22.8% 305
medications as g 32 69.6% 14 30.4%
prescribed
Daily pillboxes 7 72.5% 14 27 5%
In-person reminders or phone
calls from healthcare 36 7B.B% 11 23.4%
T1|rpr: N professionals
AN Mobile apps/reminder
ﬁ“::;:?:{'" notifications i e = 214%6  ggge
i IIIF"IIIlIrI'.arl;{r'InE|$-,.'In|:a||5 e a 22 B1.5% 5 1E.5%
gekly follow-up calls from the
la , 5%
regularly AL 13 7B.5% 4 23.5%
Written instructions with clear 39 6,55 12 23 55
schedules
P: Pearson X2 test A: Exact probability test * P < 0.05 (significant)
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Table 7 examines the association between blood pressure monitoring and control with overall awareness levels
regarding antihypertensive medications. Among the variables assessed, the frequency of blood pressure monitoring
showed a statistically significant association with awareness levels (p = .049). Notably, a higher percentage of patients
with poor awareness reported checking their blood pressure at every healthcare visit (36.1%) or occasionally (29.4%),
while those with good awareness were more likely to monitor their blood pressure rarely (43.6%).

Table 7. Association Between Blood Pressure Monitoring and Control with Overall Awareness Level About
Antihypertensive Medications Among Hypertensive Patients (N=235)

Owerall awareness level

BP contral Poor Good p-value
Mo % Mo %

How often do you visit a pharmacist
for advice or support related to your
antihypertensive medications?

Freguently [at every visit) 31 17.2% 12 21 8% EBlE
Occasionally (few times per year) 53 250.4% 1 20.1%
Rarely 51 28 3% 16 29.1%
Mewver 45 25.0% 11 20 0%

How would you prefer to receive
education and support from your

pharmacist?
1-on-1 counseling 24 13.3% g 14.5%
Group educational sessions 45 25.0% 11 20.0% e
Dne-nn-nn&_ n;u::ur'ﬁellng during 20 11.1% 7 3 6%
pharmacy visit
Online or mobile app resources 32 17 8% 12 21.8%
Phone calls or text messages for FU 31 17 2% 10 1B.2%
Written pamphlets and leaflets 28 15.6% 12 21.8%
How often do you check your blood
pressure?
At every healthcare visit B5 36.1% 12 21 8% nage
Occasionally (e.g., once a month) 53 29 4% 15 23.6% :
Rarely 47 26.1% 24 43.6%
Mewer 15 B.3% B 10.59%
Have you achieved your target blood
pressure goal, as advised by your
healthcare provider? pe
Yes Bl 33.9% 20 36.9% '
Mo 57 31.7% 21 38.2%
Mot sure B2 34 9% 14 25.5%
P: Pearson X2 test A: Exact probability test * P < 0.05 (significant)
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Discussion

The current study focused on hypertensive patients in
Saudi Arabia and how they manage their medications.
The fact that most participants were middle-aged (41—
50 years) simulates global patterns where high blood
pressure becomes more common with age, though it's
increasingly seen in younger people due to lifestyle
choices (12). Interestingly, there were more male
participants than female, which differs from some studies
elsewhere and might point to cultural differences in how
men and women seek healthcare (13). The maijority of
patients were married and a good number of patients had
higher education. In regard to taking medications, it was
a big challenge for most patients, which is similar to what
other studies in the Middle East have found, with things
like forgetting doses, complicated schedules, and side
effects being common hurdles (14). Many patients were
on several blood pressure medications, which follows
international guidelines, but this also made it harder for
them to keep up with their treatment. This highlights the
need to simplify medication plans whenever possible
(15). The most common reasons for missing medications
were travel and work, which is consistent with research
in other busy urban areas where job demands get in
the way of medication routines (16). On a positive note,
things like pillboxes and written instructions were helpful
for remembering medications, which backs up previous
research. However, technology like mobile apps wasn’t
used as much, signifying there’s room to incorporate
more digital health tools (17).

In regard to patient's awareness, our study revealed
a significant defect in awareness and understanding
of antihypertensive medications among hypertensive
patients in Saudi Arabia. A concerning proportion of
patients did not receive medication information from
pharmacists, and only a small percentage felt very clear
about the purpose and benefits of their treatment. This
matches with previous studies in the region, where poor
patient education has been linked to lower adherence
and poorer blood pressure control (18-20). The limited
understanding of how antihypertensive medications work
is particularly troubling, as patients who do not grasp
the long-term benefits of their treatment may be less
motivated to adhere to therapy (21).

The high percentage of patients with poor overall
awareness (76.6%) is consistent with research from
other developing countries, where health literacy
regarding chronic diseases remains a challenge (22-24).
However, the expressed interest in learning more about
side effects, adherence, and medication mechanisms
suggests that patients are willing to engage in education
if provided. This finding is supported by studies showing
that targeted patient counseling improves both knowledge
and medication-taking behavior (25). The fact that only a
minority received pharmacist-led lifestyle advice further
highlights missed opportunities for multidisciplinary patient
education, which is crucial in hypertension management
(26).

Also, the current study showed significant limitations in
how hypertensive patients in Saudi Arabia use and view
pharmacy services. Many patients show limited interaction
with pharmacists for managing their high blood pressure,
with only a small fraction regularly seeking medication
advice. This low engagement suggests that pharmacists
aren’t being used to their full potential in supporting the
management of long-term conditions here, which aligns
with observations from similar healthcare systems where
pharmacists’ clinical roles are often underutilized (27-29).

Patients had mixed feelings about how effective current
pharmacy services are in helping them manage their blood
pressure. This difference in opinion might originate from
inconsistent service quality or varying levels of patient
engagement. Patients clearly expressed a desire for
more support, particularly concerning medication safety
information, regular treatment reviews, and tools to help
them stick to their medications. These preferences are in
line with existing evidence indicating that comprehensive
medication management can significantly improve blood
pressure control (30, 31). The study also uncovered
interesting trends in how patients prefer to receive
support. While they weren’t as keen on traditional one-
on-one counseling, they showed greater interest in
group education sessions and digital health solutions.
This move towards more scalable and technology-driven
approaches reflects global healthcare trends and points
to opportunities for implementing innovative interventions
that can reach more people (13, 17). The relatively low
interest in printed materials might suggest a need for more
interactive and personalized ways to educate patients.

These findings have important implications for healthcare
deliveryin SaudiArabia. They highlightthe need tobroaden
pharmacists’ roles beyond simply dispensing medications
to include structured patient education, regular follow-
ups, and comprehensive medication management.
The preference for digital solutions suggests potential
benefits from incorporating mobile health technologies
into hypertension care programs. Ultimately, these results
indicate that reshaping pharmacy services to meet the
needs identified by patients could significantly improve
how high blood pressure is managed in primary care
settings.

The improvements patients suggested for pharmacy
services point to some really important ways we can
enhance how hypertension is managed. A major theme
was the need for more educational materials and making
services easier to access, highlighting current gaps
in patient support. Patients also reported the need for
better training for pharmacists, particularly in managing
hypertension. This suggests that current pharmacy
education might need to better prepare pharmacists for
their expanding roles in caring for people with chronic
conditions. Furthermore, patients expressed a desire for
more personalized follow-up, indicating they value having
consistent care, which is known to improve outcomes for
other long-term health issues.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 4 JUNE 2025

37



ORIGINAL CONTRIBUTION

38

Conclusions and Recommendations

Inconclusion, thisstudyrevealedcriticalgapsinawareness,
medication adherence, and the effective utilization of
pharmacy services among hypertensive patients attending
primary healthcare centers in Saudi Arabia. Despite being
on long-term treatment, a significant portion of patients
struggled with understanding their medications, faced
adherence barriers, and reported limited engagement with
pharmacists. These findings highlight an urgent need to
strengthen the role of pharmacists in hypertension care,
particularly in delivering education, monitoring adherence,
and providing personalized follow-up. Pharmacists should
be more actively integrated into patient care teams through
routine counseling, structured medication reviews, and
proactive follow-ups, especially for those on complex
regimens. Also, targeted educational interventions,
delivered via both group sessions and digital platforms,
should be developed to improve patients’ understanding
of their medications, the importance of adherence, and
when to seek help.
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Abstract

Background: Atherosclerosis may be the main cause
of aging and death.

Methods: All patients with sickle cell diseases (SCD)
were included.

Results: We studied 222 males and 212 females with
mean ages of 30.8 vs 30.3 years, p>0.05, respectively.
Smoking (23.8% vs 6.1%, p<0.001), alcohol (4.9% vs
0.4%, p<0.001), transfused red blood cells (RBC) in
their lifespans (48.1 vs 28.5 units, p=0.000), dissemi-
nated teeth losses (5.4% vs 1.4%, p<0.001), ileus
(7.2% vs 1.4%, p<0.001), cirrhosis (8.1% vs 1.8%,
p<0.001), chronic obstructive pulmonary disease
(25.2% vs 7.0%, p<0.001), coronary heart disease
(CHD) (18.0% vs 13.2%, p<0.05), leg ulcers (19.8% vs
7.0%, p<0.001), clubbing (14.8% vs 6.6%, p<0.001),
chronic renal disease (9.9% vs 6.1%, p<0.05), and
stroke (12.1% vs 7.5%, p<0.05) were all higher in
males.

Conclusion: As an accelerated atherosclerotic process,
hardened RBC-induced capillary endothelial damage
initiating at birth terminates with multiorgan failures in
early years of life in the SCD. Probably, stroke and
CHD are the main causes of deaths even in the SCD.
Probably, hydroxyurea is the most effective method of
prevention of acute painful crises. On the other hand,
RBC transfusions are the most effective treatments in
acute painful crises both to decrease the severity of
pain and to lower the risks of sudden deaths, probably
due to the stroke or CHD, again. Because of the in-
creased prevalences of allo-antibodies parallel to the
increased number of transfusions, RBC transfusions
should be preserved just for acute painful crises, sur-
gical operations, births, and medical or surgical emer-
gencies in the SCD.

Key words: Sickle cell diseases, capillary endothelial
inflammation, acute painful crises, red blood cell trans-
fusion, accelerated atherosclerosis, stroke, coronary
heart disease
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Introduction

Chronic endothelial damage may be the main cause of
aging and death by means of atherosclerotic multiorgan
insufficiencies in human being (1). Much higher blood
pressures (BP) of the afferent vasculature may be the
chief accelerating factor via recurrent injuries on vascular
endothelium. Probably, whole afferent vasculature
including capillaries are chiefly involved in the process.
Therefore venosclerosis or phlebosclerosis is not as
famous as atherosclerosis in medicine. Due to the chronic
endothelial injury, inflammation, edema, and fibrosis,
vascular walls thicken, their lumens narrow, and they lose
their elastic natures, those eventually reduce blood supply
to terminal organs, and increase systolic and decrease
diastolic BP further. Some of the well-known accelerating
factors of the inflammatory process are sedentary lifestyle,
physical inactivity, animal-rich diet, emotional stresses,
smoking, alcohol, excess fat tissue, chronic inflammations,
prolonged infections, and cancers for the development of
terminal consequences including obesity, hypertension
(HT), diabetes mellitus (DM), coronary heart disease
(CHD), cirrhosis, chronic obstructive pulmonary disease
(COPD), chronic renal disease (CRD), stroke, peripheric
artery disease (PAD), mesenteric ischemia, osteoporosis,
dementia, early aging, and premature death (2, 3). Although
early withdrawal of the accelerating factors can delay the
above terminal consequences, after development of them,
the endothelial changes can not be reversed, completely
due to their fibrotic natures. The accelerating factors
and terminal consequences of the vascular endothelial
process are researched under the titles of metabolic
syndrome, aging syndrome, and accelerated endothelial
damage syndrome in medicine (4-6). Similarly, sickle cell
diseases (SCD) are chronic inflammatory and destructive
processes on vascular endothelium, initiating at birth
and terminating with an accelerated atherosclerosis-
induced multiorgan failures in much earlier ages (7, 8).
Hemoglobin S causes loss of elastic and biconcave disc
shaped structures of red blood cells (RBC). Probably loss
of elasticity instead of shape is the main problem since
sickling is rare in peripheric blood samples of cases with
associated thalassemia minors (TM), and human survival
is not affected in hereditary spherocytosis or elliptocytosis.
Loss of elasticity is present during whole lifespan, but
exaggerated with inflammations, infections, and additional
stresses. The hardened RBC-induced chronic endothelial
injury, inflammation, edema, and fibrosis terminate with
tissue hypoxia in whole body (9). As a difference from
other causes of chronic endothelial damage, SCD keep
vascular endothelium particularly at the capillary level
since the capillary system is the major distributor of the
hardened RBC into the tissues (10, 11). The hardened
RBC-induced chronic endothelial injury builds up an
accelerated atherosclerosis in much earlier ages. Vascular
narrowings and occlusions-induced tissue ischemia and
multiorgan failures are the terminal consequences, so the
mean life expectancy is decreased by 25 to 30 years for
both genders in the SCD (8).

Material and Methods

The study was done in the Medical Faculty of the Mustafa
Kemal University between March 2007 and June 2016.
All cases with the SCD were studied. The SCD were
diagnosed with the hemoglobin electrophoresis performed
by means of high performance liquid chromatography
(HPLC). Health histories including smoking, alcohol,
acute painful crises per year, transfused units of RBC in
their lifespans, leg ulcers, stroke, surgical procedures,
deep venous thrombosis (DVT), epilepsy, and priapism
were learnt. Cases with a history of one pack-year were
accepted as smokers, and one drink-year were accepted
as drinkers. A full physical examination was performed
by the Same Internist, and cases with disseminated
teeth losses (<20 teeth present) were noted. Patients
with acute painful crises or other inflammatory events
were treated at first, and the laboratory tests and clinical
measurements were performed on the silent phase. Check
up procedures including serum iron, iron binding capacity,
ferritin, creatinine, liver function tests, markers of hepatitis
viruses A, B, and C, a posterior-anterior chest x-ray film,
an electrocardiogram, a Doppler echocardiogram both to
evaluate cardiac walls and valves, and to measure systolic
BP of pulmonary artery, an abdominal ultrasonography,
a venous Doppler ultrasonography of the lower limbs,
a computed tomography (CT) of brain, and a magnetic
resonance imaging (MRI) of hips were performed. Other
bones for avascular necrosis were scanned according
to the patients’ complaints. So avascular necrosis of
bones was diagnosed via MRI (12). Associated TM were
detected with serum iron, iron binding capacity, ferritin,
and hemoglobin electrophoresis performed by means of
HPLC because the SCD with associated TM come with
milder clinics than the sickle cell anemia (SCA) (Hb SS)
alone (13). Systolic BP of the pulmonary artery of 40
mmHg or greater are accepted as pulmonary hypertension
(PHT) (14). Hepatic cirrhosis is diagnosed with full
physical examination findings, laboratory parameters, and
ultrasonographic evaluation. The criterion for diagnosis of
COPD is a post-bronchodilator forced expiratory volume in
one second/forced vital capacity of lower than 70% (15).
Acute chest syndrome (ACS) is detected clinically with
the presence of new infiltrates on chest x-ray film, fever,
cough, sputum production, dyspnea, and hypoxia (16).
An x-ray film of abdomen in upright position was taken
just in patients with abdominal distention or discomfort,
vomiting, obstipation, or lack of bowel movement, and
ileus was diagnosed with gaseous distention of isolated
segments of bowel, vomiting, obstipation, cramps, and
with the absence of peristaltic activity. CRD is diagnosed
with a continuous serum creatinine level of 1.3 mg/dL or
higher in males and 1.2 mg/dL or higher in females. Digital
clubbing is diagnosed with the ratio of distal phalangeal
diameter to interphalangeal diameter of greater than
1.0, and with the presence of Schamroth’s sign (17, 18).
An exercise electrocardiogram is taken in patients with
an abnormal electrocardiogram and/or angina pectoris.
Coronary angiography is performed for the exercise
electrocardiogram positive patients. Eventually, CHD was
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diagnosed either angiographically or with the Doppler
echocardiographic findings as movement abnormalities in
the walls of heart. Rheumatic heart disease is detected with
the echocardiographic findings, too. Stroke is diagnosed
by the CT and MRI of the brain. Sickle cell retinopathy is
diagnosed with ophthalmologic examination in cases with
visual complaints. Mann-Whitney U test, Independent-
Samples t test, and comparison of proportions were used
as the methods of statistical analyses.

Table 1: Characteristic features of the study patients

ORIGINAL CONTRIBUTION

The study included 222 males and 212 females with similar
ages (30.8 vs 30.3 years, p>0.05, respectively), and
there was no patient above the age of 59 years neither in
males nor in females. Prevalences of associated TM were
similar in males and females (72.5% vs 67.9%, p>0.05,
respectively). Smoking (23.8% vs 6.1%) and alcohol (4.9%
vs 0.4%) were both higher in males (p<0.001 for both)
(Table 1). Transfused units of RBC in their lifespans (48.1 vs
28.5, p=0.000), disseminated teeth losses (5.4% vs 1.4%,
p<0.001), ileus (7.2% vs 1.4%, p<0.001), cirrhosis (8.1%
vs 1.8%, p<0.001), COPD (25.2% vs 7.0%, p<0.001), CHD
(18.0% vs 13.2%, p<0.05), leg ulcers (19.8% vs 7.0%,
p<0.001), digital clubbing (14.8% vs 6.6%, p<0.001),
CRD (9.9% vs 6.1%, p<0.05), and stroke (12.1% vs 7.5%,
p<0.05) were all higher in males, significantly. Although the
mean age of mortality (30.2 vs 33.3 years) was lower in
males, the difference was nonsignificant, probably due to
the small sample size (Table 2). On the other hand, mean
ages of the atherosclerotic consequences were shown in
Table 3.

Variahles Males with the SCD= p-value Females with the SCD
Prevalence 51.1% [222) Mst 4B 8% (212)

MMean age (year) 30.8 = 10.0 [5-5B) M= 30.3 £ 9.9 [B-559)
Associated TME 72.5% [161) Mz B7.5% (144)

Smoking 23.8% (53 <(.001 6.1% (13]

Alcoholism 4.9% (11) <0.001 0.4% (1)

*Sickle cell diseases tNonsignificant (p>0.05) fThalassemia minors
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Table 2: Associated pathologies of the study patients

(year)

Variahles Males with the SCD= p-value Females with the S5CD
Painful crises per year 5071 [0-36) Mst 49+ 86 (D-52)
Transfused units of RBCE 458.1 + 61.8 (0-434) 0.000 285 * 35.8 (0-206]
Disseminated teeth 5.4% (12 <0.001 1.4% (3)

losses

{20 teeth present)

LHDE 18.0% (40 =0.05 13.2% (28]
Cirrhosis 8.1% (18] <0.001 1.8% (4]

COPDY 25.2% (56 <0.001 F.0% (15]

lleus F7.2% (16] <0.001 1.4% (3]

Leq uicers 19.8% {44) <0.001 F.0% (15]

Digital clubbing 14.8% (33) <0.001 6.6% (14)

CcrRD=* 0.9% (22 <0.05 6.1% (13)

Stroke 12.1% (27] =0.05 7.5% (16]
PHT==* 12 6% (28) Ms 11.7% (25)
Autosplensctomy 50.4% (112) Ms 53.3% ({113)
DVT*==* and/or varices 0.0% [20) Ms B.6% (14)

and/or telangiectasias

Rheumatic heart disease B. 7% [15) Ms 5.6%(12)
Avascular mecrosis of 24 3% (54) Ms 25.4% (54)

bones

Sickle cell retinopathy 0.5% (2) Ms 0.5% (2)

Epilepsy 2.7 (6] Ms 2.3% (5)
ACS====* 2.7 (B) Ms 3.7% (B)
Mortality 7.6% (17) Ms B.6% (14)

Mean age of mortality 302 £ B4 [15-50) Ms 333292 (1947

*Sickle cell diseases tNonsignificant (p>0.05) fRed blood cells §Coronary heart disease
fIChronic obstructive pulmonary disease **Chronic renal disease ***Pulmonary hypertension
****Deep venous thrombosis *****Acute chest syndrome
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Table 3: Mean ages of consequences of the sickle cell diseases

44

Variahles Mean age [year)
lleus 298 x50 F [18-53)
Hepatomegaly 30.2 £59.5 [5-59)
ACS*= 30.3 = 10.0 (5-59)

Sickle cell retinopathy

315  10.8 (21-46)

Fheumatic heart disease

31.59 + B 4 (20-49)

Autosplensctomy

32.5 %95 [15-59)

Disseminated teeth losses (<20 teeth present)

326+ 127 [11-58)

Avascular necrosis of bones

32.8 = 9.8 [13-58)

Epilepsy 332+ 11.6 (18-54)
Priapizm 33.4 7.9 [18-51)
Left lobe hypertrophy of the liver 33.4 £ 10.7 [15-56)
Stroke 335119 (9-58)
COPDt 336092 [13-58)
PHTE 34.0 = 10.0 (18-56)
Leg ulcers 35388 [17-58)
Digital clubbing 35.4 = 10.7 [18-56)
CHD& 35.7 = 108 (17-59)

DVTY and/or varices and/or telangiectasias

37.0 + B.4 (17-50)

Cirrhiosis

37.0 £ 11.5 (19-56)

CRD**

39.4 + 9.7 (19-59)

Discussion

Excess weight may be the most common cause of
vasculitis, and actually the term should be replaced with
excess fat tissue in medicine. Probably, obesity is one
of the endpoints of the metabolic syndrome, since after
development of obesity, nonpharmaceutical approaches
provide little benefit either to reverse obesity or to prevent
its consequences. Excess fat leads to a chronic and low-
grade inflammatory process on vascular endothelium,
and risk of death from all causes including cardiovascular
diseases and cancers increases parallel to the range of
excess fat (19). The low-grade chronic inflammation may
also cause genetic changes on the endothelial cells, and
the systemic atherosclerosis may even decrease the
clearance of malignant cells by natural killers (20). The
chronic inflammatory process is characterized by lipid-
induced injury, invasion of macrophages, proliferation
of smooth muscle cells, endothelial dysfunction, and
increased atherogenicity (21, 22). Excess fat is considered
as a strong factor for controlling of C-reactive protein
(CRP) concentration in serum, since excess fat tissue
produces biologically active leptin, tumor necrosis factor-
alpha, plasminogen activator inhibitor-1, and adiponectin-
like cytokines (23, 24). On the other hand, individuals with
excess fat will also have an increased cardiac output.
The prolonged increase in blood volume may aggravate
myocardial hypertrophy and decrease cardiac compliance
further. Beside the systemic atherosclerosis and HT, fasting
plasma glucose (FPG) and serum cholesterol increased
and high density lipoproteins (HDL) decreased parallel to
the increased body mass index (BMI) (25). Similarly, CHD

and stroke increased parallel to the increased BMI (26).
Eventually, the risk of death from all causes increased
parallel to the severity of excess fat in all age groups, and
the cases with underweight may even have lower biological
ages and longer survival (27). Similarly, calorie restriction
prolongs survival and retards age-related chronic diseases
in human being (28).

Smoking may be the second most common cause of
vasculitis. Probably, it causes a systemic inflammation on
vascular endothelium terminating with an atherosclerosis-
induced multiorgan failures in early years (29). Its
atherosclerotic effect is obvious in Buerger’s disease and
COPD (30). Buerger’s disease is an obliterative vasculitis
in the small and medium-sized arteries and veins, and it
has never been seen without smoking. Its characteristics
are inflammation, fibrosis, and narrowing and occlusions
of arteries and veins, predominantly in hands and feet.
Claudication is the most common symptom with a severe
pain caused by insufficient blood supply in feet and
hands, particularly during exercise. It typically begins
in extremities but it may also radiate to central areas in
advanced cases. Numbness or tingling of the limbs is
also common. Skin ulcerations and gangrene of fingers
or toes are the final consequences. Similar to the venous
ulcers, diabetic ulcers, leg ulcers of the SCD, clubbing,
onychomycosis, and delayed wound and fracture healings
of the lower extremities, pooling of blood due to the gravity
may be important in the development of Buerger’s disease,
particularly in the lower extremities. Multiple narrowings
and occlusions in the arms and legs are diagnostic in the
angiogram. Skin biopsies are rarely needed because a
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poorly perfused area will not heal, completely. Although
most patients are heavy smokers, the limited smoking
history of some patients may support the hypothesis
that Buerger’s disease may be an autoimmune reaction
triggered by some constituent of tobacco. Although the
only treatment way is complete cessation of smoking,
the already developed narrowing and occlusions are
irreversible. Due to the obvious role of inflammation, anti-
inflammatory dose of aspirin in addition to the low-dose
warfarin may be effective in prevention of microvascular
infarctions of fingers and toes. On the other hand, FPG and
HDL may be negative whereas triglycerides, low density
lipoproteins (LDL), erythrocyte sedimentation rate, and
CRP may be positive acute phase reactants in smokers
(31). Similarly, smoking was associated with the lower BMI
values due to the systemic inflammatory effects (32, 33).
An increased heart rate was detected just after smoking
even at rest (34). Nicotine supplied by patch after smoking
cessation decreased caloric intake in a dose-related
manner (35). Nicotine may lengthen intermeal time, and
decrease amount of meal eaten (36). Smoking may be
associated with a postcessation weight gain, but the risk
is the highest during the first year, and decreases with
the following years (37). Although the CHD was detected
with similar prevalences in both genders, prevalences
of smoking and COPD were higher in males against the
higher prevalences of white coat hypertension, BMI, LDL,
triglycerides, HT, and DM in females (38). The prevalence
of myocardial infarction is increased three-fold in men
and six-fold in women with smoking, so smoking may be
more dangerous for women probably due to the higher
BMI (39). Several toxic substances found in the cigarette
smoke can affect various organ systems. For instance,
smoking is usually associated with depression, irritable
bowel syndrome (IBS), chronic gastritis, hemorrhoids,
and urolithiasis with several mechanisms (40). First of
all, smoking may have some antidepressive effects.
Secondly, smoking-induced vascular inflammation may
disturb epithelial functions for absorption and excretion
in the gastrointestinal (GI) and genitourinary (GU) tracts
(41). Thirdly, diarrheal losses-induced urinary changes
may cause urolithiasis (42). Fourthly, smoking-induced
sympathetic nervous system activation may cause
motility problems in the Gl and GU tracts terminating
with IBS and urolithiasis. Eventually, immunosuppression
secondary to smoking-induced vascular inflammation
may terminate with the Gl and GU tract infections causing
urolithiasis since some types of bacteria can provoke
urinary supersaturation, and modify the environment to
form crystal deposits. Actually, 10% of urinary stones are
struvite stones which are built by magnesium ammonium
phosphate produced by the bacteria, producing urease.
So, urolithiasis was seen in 17.9% of cases with IBS and
11.6% of cases without (p<0.01) (40).

Beside the stroke, CHD is the other terminal cause of death
in human being. The most common triggering event is the
disruption of an atherosclerotic plaque in an epicardial
coronary artery, which leads to a clotting cascade. The
plaque is a gradual and unstable collection of lipids,
fibrous tissue, and white blood cells (WBC), particularly

the macrophages in arterial walls in decades. Stretching
and relaxation of arteries with each heart beat increases
mechanical shear stress on atheromas to rupture. After the
myocardial infarction, a collagen scar tissue takes its place
which may also cause life threatening arrhythmias since
the scar tissue conducts electrical impulses more slowly.
The difference in conduction velocity between the injured
and uninjured tissue can trigger re-entry or a feedback
loop that is believed to be the cause of lethal arrhythmias.
Ventricular fibrillation is the most serious arrhythmia that is
the leading cause of sudden cardiacdeath. Itis an extremely
fast and chaotic heart rhythm. Ventricular tachycardia may
also cause sudden cardiac death that usually results in
rapid heart rates preventing effective cardiac pumping.
Cardiac output and BP may fall to dangerous levels which
can lead to further coronary ischemia and extension of
the infarct. This scar tissue may even cause ventricular
aneurysm, rupture, and sudden cardiac death. Aging,
physical inactivity, sedentary lifestyle, animal-rich diet,
excess fat tissue, emotional stresses, smoking, alcohol,
prolonged infections, chronic inflammations, and cancers
are importantin atherosclerotic plaque formation. Moderate
physical exercise is associated with a 50% reduced
incidence of CHD (43). Probably, excess fat tissue may be
the most important cause of CHD since there are nearly
20 kg of excess fat tissue between the lower and upper
borders of normal weight, 33 kg between the obesity, 66
kg between the morbid obesity (BMI = 40 kg/m2), and 81
kg between the super obesity (BMI = 45 kg/m2) in adults.
In fact, there is a huge percentage of adults with a heavier
fat mass than their organ plus muscle masses that brings
a heavy stress both on the heart and brain.

Cirrhosis is the 10th leading cause of death for men and
the 12th for women in the United States (6). Although the
improvements of health services worldwide, the increased
morbidity and mortality of cirrhosis may be explained by
prolonged survival of the human being, and increased
prevalence of excess weight, globally. For example,
nonalcoholic fatty liver disease (NAFLD) affects up to
one third of the world population, and it became the most
common cause of chronic liver disease even at childhood
at the moment (44). NAFLD is a marker of pathological
fat deposition combined with a low-grade inflammation
that results with  hypercoagulability, endothelial
dysfunction, and an accelerated atherosclerosis (44).
Beside terminating with cirrhosis, NAFLD is associated
with higher overall mortality rates as well as increased
prevalences of CHD and stroke (45). Authors reported
independent associations between NAFLD and impaired
flow-mediated vasodilation and increased mean carotid
artery intima-media thickness (CIMT) (46). NAFLD may
be considered as one of the hepatic consequences
of the metabolic syndrome and SCD (47). Probably
smoking also takes role in the inflammatory process of the
capillary endothelium in the liver because the systemic
inflammatory effects of smoking on the endothelial cells is
obvious in Buerger’s disease and COPD (36). Increased
oxidative stress, inactivation of antiproteases, and release
of proinflammatory mediators may terminate with the
systemic atherosclerosis in smokers. The atherosclerotic
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effects of alcohol is more prominent in hepatic endothelium
probably due to the highest concentrations of its metabolites
in the liver. Chronic infectious and inflammatory processes
and cancers may also terminate with an accelerated
atherosclerotic process (48). For example, chronic hepatitis
C virus (HCV) infection raised CIMT, and normalization of
hepatic function with HCV clearance may be secondary
to reversal of favourable lipids observed with the chronic
infection (49). As a result, cirrhosis may also be another
atherosclerotic consequence of the metabolic syndrome
and SCD, again.

Acute painful crises are the severest symptoms of the SCD.
Although some authors reported that pain itself may not
be life threatening directly, infections, medical or surgical
emergencies, or emotional stresses are the most common
precipitating factors of the crises (50). The increased
basal metabolic rate during such stresses aggravates
the sickling, capillary endothelial damage, inflammation,
edema, tissue hypoxia, and multiorgan insufficiencies.
So the risk of mortality is much higher during such crises.
Actually, each crisis may complicate with the following
crises by leaving sequelaes on the capillary endothelial
system in whole body. After a period of time, the sequelaes
may terminate with sudden multiorgan failures and death
with a final crisis that may even not be severe, clinically.
Similarly, after a 20-year experience on such patients,
the deaths seem sudden and unexpected events in the
SCD. Unfortunately, most of the deaths develop just
after the hospital admission, and majority of them are
patients without hydroxyurea therapy (51, 52). Rapid RBC
supports are usually life-saving for such patients, although
preparation of RBC units for transfusion usually takes
time. Beside that RBC supports in emergencies become
much more difficult in terminal cases due to the repeated
transfusions-induced blood group mismatch. Actually,
transfusion of each unit of RBC complicates the following
transfusions by means of the blood subgroup mismacth.
Due to the significant efficacy of hydroxyurea therapy,
RBC transfusions should be preserved just for for acute
painful crises, surgical operations, births, and medical or
surgical emergencies in the SCD (51, 52). According to
our experiences, simple and repeated transfusions are
superior to RBC exchange in the SCD (53, 54). First of all,
preparation of one or two units of RBC suspensions in each
time rather than preparation of six units or higher provides
time to clinicians to prepare more units by preventing
sudden death of such high-risk patients. Secondly,
transfusions of one or two units of RBC suspensions in
each time decrease the severity of pain, and relax anxiety
of the patients and their relatives since RBC transfusions
probably have the strongest analgesic effects during
the crises (55). Actually, the decreased severity of pain
by transfusions also indicates the decreased severity of
inflammation all over the body. Thirdly, transfusions of
lesser units of RBC suspensions in each time by means of
the simple transfusions will decrease transfusion-related
complications including infections, iron overload, and
blood group mismatch in the future. Fourthly, transfusion
of RBC suspensions in the secondary health centers may
prevent some deaths developed during the transport to

ORIGINAL CONTRIBUTION

the tertiary centers for the exchange. Finally, cost of the
simple transfusions on insurance system is much lower
than the exchange that needs trained staff and additional
devices. On the other hand, pain is the result of complex
and poorly understood interactions between RBC, WBC,
platelets (PLT), and endothelial cells, yet. Whether
leukocytosis contributes to the pathogenesis by releasing
cytotoxic enzymes is unknown. The adverse effects of
WBC on vascular endothelium are of particular interest for
atherosclerotic consequences in the SCD. For example,
leukocytosis even in the absence of any infection was an
independent predictor of the severity of the SCD (56), and
it was associated with the risk of stroke (57). Disseminated
tissue hypoxia, releasing of inflammatory mediators, bone
infarctions, and activation of afferent nerves may take
role in the pathophysiology of the intolerable pain. Due
to the severity of pain, narcotic analgesics are usually
needed (58), but according to our practice, simple and
repeated RBC transfusions may be highly effective both
to relieve pain and to prevent sudden deaths that may
develop secondary to the stroke or CHD on the chronic
atherosclerotic background of the SCD, again.

Hydroxyurea may be the only life-saving drug for the
treatment of the SCD. It interferes with the cell division by
blocking the formation of deoxyribonucleotides viainhibition
of ribonucleotide reductase. The deoxyribonucleotides
are the building blocks of DNA. Hydroxyurea mainly
affects hyperproliferating cells. Although the action way of
hydroxyurea is thought to be the increase in gamma-globin
synthesis for fetal hemoglobin (Hb F), its main action may
be the suppression of leukocytosis and thrombocytosis by
blocking the DNA synthesis in the SCD (59, 60). By this
way, the chronic inflammatory and destructive process
of the SCD is suppressed with some extent. Due to the
same action way, hydroxyurea is also used in moderate
and severe psoriasis to suppress hyperproliferating skin
cells. As in the viral hepatitis cases, although presence
of a continuous damage of sickle cells on the capillary
endothelium, the severity of destructive process is
probably exaggerated by the patients’ own WBC and
PLT. So suppression of proliferation of them may limit
the endothelial damage-induced edema, ischemia, and
infarctions in whole body (61). Similarly, final Hb F levels
in hydroxyurea users did not differ from their pretreatment
levels (62). The Multicenter Study of Hydroxyurea (MSH)
studied 299 severely affected adults with the SCA, and
compared the results of patients treated with hydroxyurea
or placebo (63). The study particularly researched effects
of hydroxyurea on painful crises, ACS, and requirement of
blood transfusion. The outcomes were so overwhelming
in the favour of hydroxyurea that the study was terminated
after 22 months, and hydroxyurea was initiated for all
patients. The MSH also demonstrated that patients treated
with hydroxyurea had a 44% decrease in hospitalizations
(63). In multivariable analyses, there was a strong and
independent association of lower neutrophil counts with
the lower crisis rates (63). But this study was performed
just in severe SCA cases alone, and the rate of painful
crises was decreased from 4.5 to 2.5 per year (63).
Whereas we used all subtypes of the SCD with all clinical
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severity, and the rate of painful crises was decreased
from 10.3 to 1.7 per year (p<0.000) with an additional
decreased severity of them (7.8/10 vs 2.2/10, p<0.000)
(51). Parallel to us, adult patients using hydroxyurea for
frequent painful crises appear to have reduced mortality
rate after a 9-year follow-up period (64). Although the
underlying disease severity remains critical to determine
prognosis, hydroxyurea may also decrease severity of
disease and prolong survival (64). The complications
start to be seen even in infancy in the SCD. For example,
infants with lower hemoglobin values were more likely to
have higher incidences of ACS, painful crises, and lower
neuropsychological scores, and hydroxyurea reduced the
incidences of them (65). If started in early years of life,
hydroxyurea may protect splenic function, improve growth,
and prevent multiorgan insufficiencies. Although RBC
transfusions can also reduce the complications, there are
the risks of infections, iron overload, and development of
allo-antibodies causing subsequent transfusions much
more difficult. Therefore RBC transfusions should be
kept in hands just for emergencies as the most effective
weapon at the moment.

Aspirinisamemberofnonsteroidal anti-inflammatory drugs
(NSAID). Although aspirin has similar anti-inflammatory
effects with the other NSAID, it also suppresses the
normal functions of PLT, irreversibly. This property causes
aspirin being different from other NSAID, which are
reversible inhibitors. Aspirin acts as an acetylating agent
where an acetyl group is covalently attached to a serine
residue in the active site of the cyclooxygenase (COX)
enzyme. Aspirin inactivates the COX enzyme, irreversibly,
which is required for the synthesis of prostaglandins (PG)
and thromboxanes (TX). PG are the locally produced
hormones with some diverse effects, including the
transmission of pain into the brain and modulation of
the hypothalamic thermostat and inflammation. TX are
responsible for the aggregation of PLT to form blood
clots. In another definition, low-dose aspirin irreversibly
blocks the formation of TXA2 in the PLT, producing an
inhibitory effect on the PLT aggregation during whole
lifespan of the affected PLT (8-9 days). Since PLT do not
have nucleus and DNA, they are unable to synthesize
new COX enzyme once aspirin has inhibited the enzyme.
But aspirin does not decrease the blood viscosity. The
antithrombotic property of aspirin is useful to reduce the
risks of myocardial infarction, transient ischemic attack,
and stroke (66). Heart attacks are caused primarily by
blood clots, and low-dose of aspirin is seen as an effective
medical intervention to prevent a second myocardial
infarction (67). According to the literature, aspirin may
also be effective in prevention of colorectal cancers (68).
On the other hand, aspirin has some side effects including
gastric ulcers, gastric bleeding, worsening of asthma,
and Reye syndrome in childhood and adolescence. Due
to the risk of Reye syndrome, the US Food and Drug
Administration recommends that aspirin should not be
prescribed for febrile patients under the age of 12 years
(69). Eventually, the general recommendation to use
aspirin in children has been withdrawn, and it was only
recommended for Kawasaki disease (70). Reye syndrome

is a rapidly worsening brain disease (70). The first detailed
description of Reye syndrome was in 1963 by an Australian
pathologist, Douglas Reye (71). The syndrome mostly
affects children, but it can only affect fewer than one in a
million children a year (71). Symptoms of Reye syndrome
may include personality changes, confusion, seizures,
and loss of consciousness (70). Although the liver toxicity
typically occurs in the syndrome, jaundice is usually not
seen with it, but the liver is enlarged in most cases (70).
Although the death occurs in 20-40% of affected cases,
about one third of survivors get a significant degree of
brain damage (70). It usually starts just after recovery from
a viral infection, such as influenza or chicken pox. About
90% of cases in children are associated with an aspirin
use (71, 72). Inborn errors of metabolism are also the
other risk factors, and the genetic testing for inborn errors
of metabolism became available in developed countries
in the 1980s (70). When aspirin use was withdrawn for
children in the US and UK in the 1980s, a decrease of
more than 90% in rates of Reye syndrome was seen (71).
The treatment is supportive. Mannitol can be used for
the brain swelling (71). Due to the very low risk of Reye
syndrome but much higher risk of death due to the SCD in
children, aspirin should be added both into the acute and
chronic phase treatments with an anti-inflammatory dose
even in childhood in the SCD (73).

Warfarin is an anticoagulant, and it is found in the List
of Essential Medicines of WHO. In 2020, it was the 58th
most commonly prescribed medication in the United
States. It does not reduce blood viscosity. Warfarin is
used to decrease the tendency for thrombosis, and it can
prevent formation of blood clots and reduce the risk of
embolism. Warfarin is the best suited for anticoagulation
in areas of slowly flowing blood such as in veins and the
pooled blood behind artificial and natural valves, and in
blood pooled in dysfunctional cardiac atria. Itis commonly
used to prevent blood clots in the circulatory system such
as DVT and pulmonary embolism, and to protect against
stroke in atrial fibrillation (AF), valvular heart disease,
or artificial heart valves. Less commonly, it is used
following ST-segment elevation myocardial infarction and
orthopedic surgery. The warfarin initiation regimens are
simple, safe, and suitable to be used in ambulatory and
in patient settings (74). Warfarin should be initiated with
a 5 mg dose, or 2 to 4 mg in the elderlies. In the protocol
of low-dose warfarin, the target international normalised
ratio (INR) value is between 2.0 and 2.5, whereas in the
protocol of standard-dose warfarin, the target INR value
is between 2.5 and 3.5 (75). When warfarin is used and
INR is in therapeutic range, simple discontinuation of the
drug for five days is enough to reverse the effect, and
causes INR to drop below 1.5 (76). Its effects can be
reversed with phytomenadione (vitamin K1), fresh frozen
plasma, or prothrombin complex concentrate, rapidly.
Blood products should not be routinely used to reverse
warfarin overdose, when vitamin K1 could work alone.
Warfarin decreases blood clotting by blocking vitamin K
epoxide reductase, an ezyme that reactivates vitamin
K1. Without sufficient active vitamin K1, clotting factors
II, VII, IX, and X have decreased clotting ability. The
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anticlotting protein C and protein S are also inhibited,
but to a lesser degree. A few days are required for full
effect to occur, and these effects can last for up to five
days. The consensus agrees that current self-testing and
management devices are effective methods of monitoring
oral anticoagulation therapy, providing outcomes possibly
better than achieved, clinically. The only common side
effect of warfarin is hemorrhage. The risk of severe
bleeding is low with a yearly rate of 1-3% (77). All types
of bleeding may occur, but the severest ones are those
involving the central nervous system (76). The risk is
particularly increased once the INR exceeds 4.5 (77).
The risk of bleeding is increased further when warfarin
is combined with antiplatelet drugs such as clopidogrel
or aspirin (78). But thirteen publications from 11 cohorts
including more than 48.500 patients with more than
11.600 warfarin users were included in the meta-analysis
(79). In patients with AF and non-end-stage CRD, warfarin
resulted in a lower risk of ischemic stroke (p= 0.004) and
mortality (p<0.00001), but had no effect on major bleeding
(p>0.05) (79). Similarly, warfarin is associated with
significant reductions in ischemic stroke even in patients
with warfarin-associated intracranial hemorrhage (ICH)
(80). Whereas recurrent ICH occured in 6.7% of patients
who used warfarin and 7.7% of patients who did not use
warfarin without any significant difference in between
(p>0.05) (80). On the other hand, patients with cerebral
venous thrombosis (CVT) those were anticoagulated
either with warfarin or dabigatran had low risk of recurrent
venous thrombotic events (VTE), and the risk of bleeding
was similar in both regimens, suggesting that both warfarin
and dabigatran are safe and effective for preventing
recurrent VTE in cases with CVT (81). Additionally, an INR
value of 1.5 achieved with an average daily dose of 4.6
mg warfarin, has resulted in no increase in the number of
men ever reporting minor bleeding episodes (82). Non-
rheumatic AF increases the risk of stroke, presumably from
atrial thromboemboli, and long-term low-dose warfarin
therapy is highly effective and safe in preventing stroke
in them (83). There were just two strokes in the warfarin
group (0.41% per year) as compared with 13 strokes in
the control group (2.98% per year) with a reduction of 86%
in the risk of stroke (p= 0.0022) (83). The mortality was
markedly lower in the warfarin group, too (p= 0.005) (83).
The frequencies of bleedings that required hospitalization
or transfusion were the same in both groups (p>0.05)
(83). Additionally, very-low-dose warfarin was safe and
effective for prevention of thromboembolism in metastatic
breast cancer (84). The average daily dose was 2.6 mg,
and the mean INR was 1.5 (84). On the other hand, new
oral anticoagulants had a favourable risk-benefit profile
with significant reductions in stroke, ICH, and mortality,
and with similar major bleedings as for warfarin, but
increased Gl bleeding (85). Interestingly, rivaroxaban
and low-dose apixaban were associated with increased
risks of all cause mortality compared with warfarin (86).
The mortality rates were 4.1%, 3.7%, and 3.6% per year
in the warfarin, 110 mg of dabigatran, and 150 mg of
dabigatran groups (p>0.05 for both) in AF in another study,
respectively (87). On the other hand, infections, medical
or surgical emergencies, and emotional stresses-induced
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increased basal metabolic rate accelerates sickling, and
an exaggerated capillary endothelial edema-induced
myocardial infarction and stroke may cause sudden deaths
(88). So lifelong aspirin with an anti-inflammatory dose
plus low-dose warfarin may be a life-saving regimen even
at childhood to decrease severity of capillary inflammation
and to prevent thromboembolic events in the SCD (89).

COPD is the third leading cause of death in the world
(90, 91). Aging, smoking, alcohol, male gender, excess
fat tissue, chronic inflammations, prolonged infections,
and cancers may be the major causes. Atherosclerotic
effects of smoking may be the most obvious in the
COPD and Buerger’s disease, probably due to the higher
concentrations of toxic substances in the lungs and
pooling of blood in the extremities. After smoking, excess
fat tissue may be the second common cause of COPD
due to the excess fat tissue-induced atherosclerotic
process in whole body. Regular alcohol consumption may
be the third leading cause of the systemic accelerated
atherosclerotic process and COPD, since COPD was one
of the most common diagnoses in alcohol dependence
(92). Furthermore, 30-day readmission rates were higher
in the COPD patients with alcoholism (93). Probably an
accelerated atherosclerotic process is the main structural
background of functional changes that are characteristics
of the COPD. The inflammatory process of vascular
endothelium is enhanced by release of various chemicals
by inflammatory cells, and it terminates with an advanced
fibrosis, atherosclerosis, and pulmonarylosses. COPD may
actually be the pulmonary consequence of the systemic
atherosclerotic process. Since beside the accelerated
atherosclerotic process of the pulmonary vasculature,
there are several reports about coexistence of associated
endothelial inflammation all over the body in COPD (94).
For example, there may be close relationships between
COPD, CHD, PAD, and stroke (95). Furthermore, two-third
of mortality cases were caused by cardiovascular diseases
and lung cancers in the COPD, and the CHD was the most
common cause in a multi-center study of 5.887 smokers
(96). When the hospitalizations were researched, the
most common causes were the cardiovascular diseases,
again (96). In another study, 27% of mortality cases were
due to the cardiovascular diseases in the moderate and
severe COPD (97). On the other hand, COPD may be the
pulmonary consequence of the systemic atherosclerotic
process caused by the hardened RBC in the SCD (90).

Leg ulcers are seen in 10% to 20% of the SCD (98). Its
prevalence increases with aging, male gender, and SCA
(99). The leg ulcers have an intractable nature, and around
97% of them relapse in a period of one year (98). Similar
to Buerger’s disease, the leg ulcers occur in the distal
segments of the body with alesser collateral blood flow (98).
The hardened RBC-induced chronic endothelial damage,
inflammation, edema, and fibrosis at the capillaries may be
the major causes (99). Prolonged exposure to the hardened
bodies due to the pooling of blood in the lower extremities
may also explain the leg but not arm ulcers in the SCD.
The hardened RBC-induced venous insufficiencies may
also accelerate the process by pooling of causative bodies
in the legs, and vice versa. Pooling of blood may also be
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important for the development of venous ulcers, diabetic
ulcers, Buerger’s disease, clubbing, and onychomycosis in
the lower extremities. Furthermore, pooling of blood may
be the cause of delayed wound and fracture healings in
the lower extremities. Smoking and alcohol may also have
some additional atherosclerotic effects on the leg ulcers
in males. Hydroxyurea is the first drug that was approved
by Food and Drug Administration in the SCD (100). It is
an oral, cheap, safe, and effective drug that blocks cell
division by suppressing formation of deoxyribonucleotides
which are the building blocks of DNA (11). Its main action
may be the suppression of hyperproliferative WBC and
PLT in the SCD (101). Although presence of a continuous
damage of hardened RBC on vascular endothelium,
severity of the destructive process is probably exaggerated
by immune systems. Similarly, lower WBC counts were
associated with lower crises rates, and if a tissue infarct
occurs, lower WBC counts may decrease severity of
tissue damage and pain (62). Prolonged resolution of leg
ulcers with hydroxyurea may also suggest that the ulcers
may be secondary to increased WBC and PLT counts-
induced exaggerated capillary endothelial inflammation
and edema.

Digital clubbing is characterized by the increased normal
angle of 165° between nailbed and fold, increased
convexity of the nail fold, and thickening of the whole distal
finger (102). Although the exact cause and significance is
unknown, the chronic tissue hypoxia is highly suspected
(103). In the previous study, only 40% of clubbing cases
turned out to have significant underlying diseases while
60% remained well over the subsequent years (18). But
according to our experiences, digital clubbing is frequently
associated with the pulmonary, cardiac, renal, and hepatic
diseases and smoking which are characterized with chronic
tissue hypoxia (5). As an explanation for that hypothesis,
lungs, heart, kidneys, and liver are closely related organs
which affect their functions in a short period of time. On the
other hand, digital clubbing is also common in the SCD, and
its prevalence was 10.8% in the present study. It probably
shows chronic tissue hypoxia caused by disseminated
endothelial damage, inflammation, edema, and fibrosis at
the capillary level in the SCD. Beside the effects of SCD,
smoking, alcohol, cirrhosis, CRD, CHD, and COPD, the
higher prevalence of digital clubbing in males (14.8% vs
6.6%, p<0.001) may also show some additional role of
male gender in the systemic atherosclerotic process.

CRD is also increasing all over the world that can also
be explained by aging of the human being and increased
prevalence of excess weight (104). Aging, animal-rich
diet, excess fat tissue, smoking, alcohol, inflammatory and
infectious processes, and cancers may be the major causes
of the renal endothelial inflammation. The inflammatory
process is enhanced by release of various chemicals by
lymphocytes to repair the damaged endothelial cells of
the renal arteriols. Due to the continuous irritation of the
vascular endothelial cells, prominent changes develop
in the architecture of the renal tissues with advanced
atherosclerosis, tissue hypoxia, and infarcts (105). Excess
fat tissue-induced hyperglycemia, dyslipidemia, elevated
BP, and insulin resistance can cause tissue inflammation

and immune cell activation (106). For example, age (p=
0.04), high-sensitivity CRP (p= 0.01), mean arterial BP
(p= 0.003), and DM (p= 0.02) had significant correlations
with the CIMT (104). Increased renal tubular sodium
reabsorption, impaired pressure natriuresis, volume
expansion due to the activations of sympathetic nervous
system and renin-angiotensin system, and physical
compression of kidneys by visceral fat tissue may be
some mechanisms of the increased BP with excess weight
(107). Excess fat tissue also causes renal vasodilation
and glomerular hyperfiltration which initially serve as
compensatory mechanisms to maintain sodium balance
due to the increased tubular reabsorption (107). However,
along with the increased BP, these changes cause a
hemodynamic burden on the kidneys in long term that
causes chronic endothelial damage (108). With prolonged
excess fat tissue, there are increased urinary protein
excretion, loss of nephron function, and exacerbated
HT. With the development of dyslipidemia and DM, CRD
progresses much more easily (107). On the other hand, the
systemic inflammatory effects of smoking on endothelial
cells may also be important in the CRD (109). Although
some authors reported that alcohol was not related with
the CRD (109), various metabolites of alcohol circulate in
blood vessels of kidneys and give harm to the endothelium.
Chronic inflammatory and infectious processes may also
terminate with the accelerated atherosclerosis in the
renal vasculature (108). Due to the systemic nature of
atherosclerosis, there are close relationships between CRD
and other atherosclerotic consequences of the metabolic
syndrome including CHD, COPD, PAD, cirrhosis, and
stroke (110, 111). For example, the most common causes
of death were the CHD and stroke in the CRD again (112).
The hardened RBC-induced capillary endothelial damage
may be the main cause of CRD in the SCD, again (113).

Beside the CHD, stroke is the other terminal cause of death,
and it develops as an acute thromboembolic event on the
chronic atherosclerotic background. Aging, male gender,
smoking, alcohol, and excess fat tissue may be the major
underlying causes. Stroke is also a common complication of
the SCD (114). Similar to the leg ulcers, stroke is particularly
higherin the SCA and cases with higher WBC counts (115).
Sickling-induced capillary endothelial damage, activations
of WBC, PLT, and coagulation system, and hemolysis may
terminate with chronic capillary endothelial inflammation,
edema, and fibrosis (116). Probably, stroke may not have
a macrovascular origin in the SCD, and diffuse capillary
endothelial inflammation, edema, and fibrosis may be
much more important. Infections, inflammations, medical or
surgical emergencies, and emotional stress may precipitate
stroke by increasing basal metabolic rate and sickling. A
significant reduction of stroke with hydroxyurea may also
suggest that a significant proportion of cases is developed
due to the increased WBC and PLT counts-induced
capillary endothelial inflammation and edema (117).

As a conclusion, hardened RBC-induced capillary
endothelial damage initiating at birth terminates with
multiorgan failures in early years of life in the SCD.
Probably, stroke and CHD are the main causes of deaths
even in the SCD. Probably, hydroxyurea is the most
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effective method of prevention of acute painful crises. On
the other hand, RBC transfusions are the most effective
treatments in acute painful crises both to decrease the
severity of pain and to lower the risks of sudden deaths,
probably due to the stroke or CHD, again. Due to the
increased prevalences of allo-antibodies parallel to the
increased number of transfusions, RBC transfusions
should be preserved just for acute painful crises, surgical
operations, births, and medical or surgical emergencies
in the SCD.
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Abstract

Green prescribing promotes environmentally sus- Keywords: green prescribing, respiratory disease
tainable healthcare by encouraging the use of lower- control, quality improvement

carbon alternatives, such as dry powderinhalers (DPIs)

in place of metered-dose inhalers (MDIs). This qual-

ity improvement project evaluated disease control in

54 patients with asthma or COPD who were switched

from MDls to DPlIs as part of routine care.
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Introduction

Green prescribing involves selecting and prescribing
medications or medical devices that have a lower
environmental impact while ensuring effective patient
care. This practice is part of sustainable healthcare efforts
to reduce the carbon footprint of the healthcare sector,
particularly in areas like pharmaceuticals and medical
devices.

It is important to distinguish the focus of this investigation,
the impact of selecting medications or medical devices
based on their carbon footprint and environmental impact,
from green social prescribing, which involves healthcare
professionals recommending  non-clinical, nature-
based interventions such as exercise, dietary changes,
mindfulness sessions, and social or environmental
activities.

Green prescribing typically includes, but is not limited
to, promoting reusable or recyclable medical devices to
minimize waste (1) and prioritizing medications that require
less energy-intensive production processes or generate
less waste throughout their lifecycle (2). One example is
switching patients to environmentally friendly inhalers, such
as dry powder inhalers (DPIs) or soft mist inhalers (SMls),
which do not rely on hydrofluorocarbon (HFC) propellants
(3,4). These inhalers have a significantly lower carbon
footprint compared to traditional metered-dose inhalers
(MDls), which use HFC propellants, potent greenhouse
gases. (5) Green prescribing would also involve avoiding
overprescription and promoting evidence-based use
of medications to prevent unnecessary production and
disposal of pharmaceuticals (6).

Methodology

This small-scale quality improvement project (QIP)
investigates theimpact of switching patients with respiratory
conditions, such as asthma and chronic obstructive
pulmonary disease (COPD), to environmentally friendly
inhalers for disease control.

We conducted a retrospective observational analysis of
a cohort of patients who had previously switched from
traditional MDIs to DPIs. Their asthma or COPD was
evaluated by comparing clinical data before and after the
transition to assess any variation in disease control.

A total of 54 patients with asthma or chronic obstructive
pulmonary disease (COPD)who had previously been using
a metered-dose inhaler (MDI) and were subsequently
switched to a dry powder inhaler (DPI) as part of routine
clinical care, were included. The aim was to assess
changes in disease control before and after the switch.

Among the 54 patients; 31 patients (57.4%) showed no
change in disease control following the switch to DPI,
indicating that the DPI was similarly effective to the

MDI in these cases.18 patients (33.3%) demonstrated
a subjective improvement in disease control after the
change. 4 patients (7.4%) were reverted back to MDI due
to difficulties using the DPI device, primarily related to
inadequate inspiratory effort. 1 patient (1.9%) experienced
worsening of disease control after the change to DPI and
was also switched back to MDI.

Overall, 49 out of 54 patients (90.7%) either experienced
stable or improved disease control following the inhaler
switch.

Discussion

The industrialized healthcare sector is estimated to
contribute approximately 4%-5% of global greenhouse
gas (GHG) emissions (7). The carbon footprint of a
commonly prescribed metered-dose inhaler (MDI), such as
salbutamol, is estimated to be equivalent to driving a mid-
sized family car for approximately 175 miles (per inhaler),
whereas the equivalent dry powder inhaler (DPI) produces
emissions comparable to driving only 4 miles (8).

The findings of this small study align with existing
evidence in the literature, indicating that dry powder
inhalers (DPIs) are as clinically effective as metered-dose
inhalers (MDIs) in managing respiratory conditions (9).
As such, DPIs present a viable alternative to MDlIs due to
their substantially lower carbon footprint while maintaining
similar clinical efficacy (10.11).

Most patients can use a DPI effectively. However, certain
patients may find it difficult to use a DPI, as it requires
sufficient negative inspiratory pressure to function properly.
This means that individuals, such as children or those
with significantly compromised lung function, may not be
able to use a DPI. Patient selection is therefore crucial,
and it is important to ensure that patients have adequate
respiratory effort using inhaler checking devices.

Additionally, patient choice would also play a major role
here. Surveys indicate that patients are concerned about
the environmental impact of healthcare and are generally
receptive to switching their inhaler based on this (12,13).
However there is also evidence suggesting that patients
believe environmental factors should not influence their
treatment decisions (14). Healthcare providers can
support patients in selecting the most suitable inhaler by
utilizing tools such as the NICE patient decision aid on
inhalers and climate change (15).

One of the main challenges of green prescribing is the
higher cost of greener alternatives, however, accepting
these small increased costs is necessary, as the long-term
environmental benefits, such as mitigating climate change,
can outweigh the immediate financial impact. Another
challenge is the limited awareness among healthcare
professionals and patients about the environmental impact
of medications and devices, highlighting the need for
better education on the importance of sustainable green
prescribing.
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Conclusion

Green prescribing aligns with global efforts to combat
climate change, offering sustainable and environmentally
friendly options for maintaining high standards of patient
care. It is an evolving area of healthcare that emphasizes
the responsible use of resources and prescribing practices,
contributing to a healthier planet and population.

We advocate for the adoption of a policy on environmental
prescribing to standardize decision-making across clinical
settings, thereby amplifying its impact. Healthcare has
a responsibility to be environmentally sustainable, and
consensus-based prescribing can play a key role in
achieving this goal.
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Abstract

Background: Gynecological cancer is a leading cause
of cancer-related deaths worldwide, with its preva-
lence and incidence varying from region to region. It's
incidence and mortality can affect women’s quality of
life and increase the healthcare burden on healthcare
institutions worldwide. This study aimed to determine
the pattern, distribution, and trends of gynecological
malignancies at the Hadhramout National Oncology
Center (HNOC), Yemen, over a ten-year period.

Methods: This retrospective descriptive study was
conducted in Hadhramout Governorate, eastern
Yemen, and relied on data collected from the medical
records of all gynecological malignancies registered
at the HNOC during the study period from January
1, 2014, to December 31, 2023. Data were analyzed
using the Statistical Package for the Social Sciences
(SPSS) version 20, and percentages and frequencies
are presented.

Results: This study included 326 cases with histo-
logically confirmed gynecological malignancies. The
study results showed that ovarian cancer (40.2%) was
the most common cancer type, followed by cervical
cancer (33.4%) and uterine cancer (19.6%). Chorio-
carcinoma (3.7%) was the least common, followed by

vaginal cancer (2.5%) and vulvar cancer (0.6%). Cer-
vical and Choriocarcinoma cancers were most preva-
lent among younger women (aged 30-39 and 21-29,
respectively). In the case of ovarian cancer, the major-
ity of patients were diagnosed between the ages of
50 and 59, while uterine, vaginal, and vulvar cancers
occurred in older patients (>60 years). Trends in all
gynecological cancers registered at HNOC showed an
increase over the study period.

Conclusion: The most common gynecological malig-
nancies are ovarian, cervical, and uterine cancer, and
the number of gynecological cancer cases registered
at HNOC is increasing. There is a need to increase
public awareness, especially among young women,
about screening and vaccination programs.

Keywords: Gynecological Malignancies, Hadhramout
Governorate, Yemen.
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Introduction

Cancer remains one of the major health concerns globally,
with an estimated 19.3 million new cancer cases (18.1
million excluding non-melanoma skin cancer) and nearly 10
million cancer deaths (9.9 million excluding non-melanoma
skin cancer) occurring in 2020 worldwide [1]. Cancer has
been found to increase with lifestyle behaviors such as
poor dietary habits, smoking, reproductive characteristics
including low birth rate, first birth at advanced age, etc.,
which has led to an increased cancer burden in developing
countries [2].

Gynecological cancer is also a concern regarding
women’s overall health. Gynecological cancer is a
leading cause of cancer-related deaths worldwide, with its
prevalence and incidence varying from region to region
[3]. The comprehensive global cancer statistics from the
International Agency for Research on Cancer indicate that
gynecological cancers accounted for 20% of the estimated
14.1 million new cancer cases and 8.2 million cancer
deaths among women worldwide in 2022 [3]. Gynecologic
malignancies include cancer of the ovary, fallopian tube,
uterus (body of the uterus), cervix, vagina, and vulva,
as well as choriocarcinoma (carcinoma of the placenta).
The pattern of gynecologic malignancies varies across
geographic regions due to differences in environment,
lifestyle, genetic makeup, and socioeconomic background
[4].

Globally, cervical cancer is the fourth most common
cancer among women and fifteenth among all cancers
with approximately 660,000 new cases reported in 2022.
In the same year, approximately 94% of the 350,000
cervical cancer deaths occurred in low- and middle-income
countries [5,6]. The highest cervical cancer incidence and
mortality rates are found in sub-Saharan Africa, Central
America, and Southeast Asia [7]. Regional variations in
the burden of cervical cancer are linked to unequal access
to vaccination, screening, and treatment services [8].

Ovarian cancer is considered a silent killer. It has the
highest mortality rate in developing countries as two-thirds
of the cases present at an advanced stage [9]. The main
risk factors for ovarian cancer increase with age, family
history of breast, ovarian, uterine, and colon cancer, use
of fertility drugs, and infertility [10]. There are more than
204,000 new cases of ovarian cancer annually worldwide,
including about 43,000 new cases in the UK and 22,000
cases in the United States [11].

Endometrial cancer is the most common cancer of the
female reproductive system, the fourth most common
cancer among women in the United States, and the fifth
most common cause of cancer among women worldwide
[12,13]. Reports indicate that the incidence of endometrial
cancer is higher in more developed countries and lower in
Africa and Asia. Although the incidence rate is still higher
in these countries, the global incidence of this malignancy
has increased by more than 130% over the past 30 years
[14]. Endometrial cancer primarily affects postmenopausal
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women, with a peak incidence between the ages of 55
and 65, while ovarian cancer is most common between
the ages of 45 and 65. Cervical cancer peaks at age 45
[15,16].

Vaginal and vulvar cancers are rare, accounting for
approximately 2% and 3% of gynecological cancers,
respectively. This disease primarily affects women over
the age of 60. Choriocarcinoma is a type of gestational
trophoblastic disease, with the highest incidence observed
among younger women between the ages of 21-39, with
most cases being associated with pregnancy [17].

In Arab countries, breast cancer is the most common
cancer among women, followed by cervical cancer.
Ovarian cancer is the fourth most common cancer among
women. Available resources vary widely across Arab
countries. However, challenges to providing gynecological
cancer services are similar, such as cultural and religious
backgrounds. Most gynecological cancers are diagnosed
at a late stage in Arab countries due to a lack of
awareness about reproductive health, especially among
older women, as well as the cultural stigma associated
with seeking medical advice for gynecological symptoms
[18]. Arab countries are projected to see an increase in
cancer incidence and mortality; however, there are limited
studies comparing cancer epidemiology in Arab countries
with other parts of the world [18].

Limited information is available on gynecological
malignancies in Yemen. To our knowledge, this is the
first study conducted in eastern Yemen, specifically in
Hadhramout Governorate. Therefore, this study was
conducted to determine the pattern, distribution, and
trends of gynecological malignancies at the Hadhramout
National Oncology Center (HNOC) in Hadhramout
Governorate, Yemen, during the period from January 1,
2014, to December 31, 2023.

Materials and Methods

This retrospective descriptive study was conducted in
Hadhramout Governorate, eastern Yemen, and relied
on data collected from medical records. The medical
records of all patients registered at the Hadhramout
National Oncology Center (HNOC) during the study period
were reviewed to identify patients with gynecological
malignancies. The study covered a ten-year period from
January 1, 2014, to December 31, 2023. Cases with
confirmed histological diagnosis were included. Cases
from other governorates were excluded. Of the total
collected cases (390), 64 were removed, resulting in a final
count of 326. Data were coded and reviewed. Patient sex,
age, diagnosis, tumor site, year of incidence, and place of
residence (governorate) were entered using the Statistical
Package for the Social Sciences (SPSS) version 20. Data
were analyzed using percentages and frequencies. We
obtained ethical approval for the study from the Ethics and
Research Review Committee of the College of Nursing
and the College of Medicine and Health Sciences at
Hadhramout University. We also obtained a letter from
the Colleges to the Director of the Hadhramout National
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Oncology Center to facilitate our study. Patient information
was collected using a form. The records were treated
confidentially. The patient’'s name, file number, or any
personal information was not included. The researchers
kept the data sheet in a private file.

Atotal of 326 cases with histologically confirmed diagnoses
of gynecological malignance were included in this study.
The results of the study showed that the patients’ ages
ranged from 11 to 90 years. The mean of their age was
51.43 + 15.50 years (Table 1).

As shown in Table 2 ovarian and cervical cancer were
the most common among the study sample, followed by
uterine cancer (40.2%, 33.4%, and 19.6%, respectively).
Table 2 also shows that the least common cancer was
choriocarcinoma (3.7%), followed by vaginal cancer
(2.5%) and vulvar cancer (0.6%).

Table 1: Distribution of patients by age group

Regarding the distribution of gynecological malignancies
by patient age Table 3 shows that ovarian cancers (58.0%)
were more common among women aged 50-59 while
cervical cancer was most common (42.2%) among young
women aged 30-39 Uterine cancer was more common
(67.2%) among women in the older age group of 60-69
years. The same table also shows that almost all cases
of vaginal and vulval cancers (100%) occurred in women
over the age of 70 years, while Choriocarcinoma occurred
primarily among younger women in age group (21-29) and
(30-39) years.

Regarding the trend of gynecological cancer registered in
HNOC over a period of ten years from 2014 to 2023, Table 4
shows the cancer cases increasing from 7.1% in year 2015
to 10.4% and 11.3% in years 2016 and 2017 respectively,
then decreasing t0 9.2%, 8.9%, 8.0% and 7.1% in the next
four years from 2019 to year 2021 respectively. Then the
increase was also recorded in 2022 to 13.5%, and the
largest increase occurred in 2023, reaching 16.6%.

Age group of patients (years) Frequency %
20 and less 11 3.4
21 to 29 years 18 £ g
30-35 years 46 14.1
40 to 49 years 58 178
50 to 59 years 76 23 3
&0 to 65 years 74 32 7
70 years & above 43 13,7
Mean = 5D 51.43 * 15.50

Table 2. Site distribution of gynecological malignancies (N=326)

Site of malignancy Freguency %
Owarian cancer 131 40.2
Cervical cancer 109 33.4
Uterine cancer &4 15.6
Choriocarcinoma 12 3.7
Vaginal cancer g 25
Vulvar cancer 2 0.6
Total 326 10:0.0
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Table 3. Distribution of gynecological malignancies according to age of patient (N= 326

Site of cancer
Ovary Cervix Uterine Vagina Choriocarcinoma Vulva
Age group N %= N %= M %= N %= M 2= N %=
[years)
70 and less 0 (0.0%) | 11(10.1%_| O (0.0%) 0 (0.0%) 0 (0.0%) D (0.0%)
21-29 0 (0.0%) 18[16.5%) 0 (0.0%) 0 (0.0%) 4(33.3%) D (0.0%)
30-39 0 (0.0%) | 46(42.2%) O (0.0%) O (0.0%) 5 (41.7%) D (0.0%)
40 to 49 24 (16.3%) | 24 (18.3%) | O (0-0%) 0 (0.0%) 2 (16.7%) 5 (0.0%)
50 to 59 76 (58.0%) | 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (B3%) 0 (0.0%)
R tmkicd 31 (23.7%) | 19(14.5%) | 43(67.2%) | © (00%I Uil 0 {0.0%)
S 0 (00%) | o0 (00%) | 21328%) | B(100.0%) D 10.0%) 2 ER00 100
Total 109 131 64 B 12 2
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Number and percentage

Table 4: Percent distribution and trend of gynecological cancer registered in HNOC over the period 2014-2023

Year Mumber of cases Percentages
2014 25 1.7
2015 23 71
2016 35 10.7
2017 37 113
2018 30 0.2
2019 29 ED
2020 26 ED
2021 23 7.1
2022 44 135
2023 54 166
Total 326 100.0
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Discussion

Cancer ranks as a leading cause of death and an important
barrier to increasing life expectancy in every country of the
world [19]. Gynecological cancers are a leading cause of
cancer-related deaths worldwide [3]. Their high incidence
and mortality rates can impact women’s quality of life and
increase the healthcare burden on healthcare institutions
worldwide [20].

Our study revealed that ovarian cancer was the first most
common cancer, accounting for 40.2% of all gynecological
malignancies, which is comparable to the results of the
previous study conducted by Jamal et al. among Yemeni
women registered and treated at the National Oncology
Center in Aden Governorate [21]. Also this observation
is consistent with the results of studies conducted in
Libya by Ibrahim et al. [22], in Pakistan by Nabila et al.
[23], in Ethiopia by Himanot et al. [24], and in Nepal by
Bishal [25], where ovarian cancer was found to be the
most common cancer in their findings. Ovarian cancer is
also more common in developed countries, especially in
North America and Europe [26]. This may be attributed
to new lifestyle trends, which are contributing factors,
such as delayed pregnancy, short family duration, and
limited breastfeeding [27]. Contrary to our findings, the
results of a study conducted by Fram et al. in Jordan
indicated that ovarian cancer ranked second among
Jordanian women [28] while a study conducted by Hamed
et al in the United Arab Emirates (UAE) indicated that
ovarian cancer ranked third among all women in the UAE
[29]. It is worth noting that the pattern of gynecological
malignancies varies across geographic regions due to
differences in environment, lifestyle, genetic makeup, and
socioeconomic background [4]. Furthermore, the high
incidence of ovarian cancer in our study and other studies
conducted in developing countries may be attributed to
changes in the dietary habits of the population of these
countries, including Yemen, over the past decade, which,
along with decreased physical activity, has contributed to
weight gain in women. Obesity is clearly associated with
higher rates of ovarian cancer [30].

Our study demonstrated that, cervical cancer is ranked
the second most common cancer of all gynecological
malignancies. This finding is in agreement with the results
of the previous study conducted by Jamal et al. among
Yemeni women in Aden governorate [21], as well as is
consistent with those reported in other countries in which
cervical cancer was the second most common cancer of
all gynecological malignancies [22,23,24,25]. On the other
hand, our results were in contrast with published data
from other Arab and developing countries including Saudi
Arabia, Bangladesh, India and Nigeria [31,32,33,34],
which reported that cervical cancer was the most common
cancer accounting for the largest number of gynecological
cases, followed by ovarian and uterine cancer.

Itis clear from the above that numerous studies conducted
in developing countries have reported that cervical cancer
is the most common malignant tumor of the reproductive
organs. However, cervical cancer has been found to
have the highest incidence and mortality rates worldwide
[5,6]. It is not surprising to know that cervical cancer is a
preventable disease thanks to the availability of effective
and widespread screening programs, a long pre-operative
period, and effective treatment. However, overall, the high
incidence rate, especially in developing countries, reflects
the weakness of screening programs for early detection of
precancerous conditions [35]. In contrast, the presence of
widespread cervical screening programs in the developed
world has significantly reduced the burden of cervical
malignancies.

Uterine cancer was the third most common gynecological
malignancy among our study patients, which is similar
to the results of a previous study by Jamal et al. among
Yemeni women in Aden Governorate [21] and to the
results from other developing countries which reported that
uterine cancer was the third most common gynecological
malignancy [36,37,38]. However, the incidence of
endometrium cancer is higher in developed countries and
lower in Africa and Asia [14]. On the other hand in contrast
to our results, studies conducted in Arab countries, such
as Hamed'’s study in the United Arab Emirates [29], Nawal
Al-Mohammadi’s study in Al-Madinah Al-Munawarah [39],
and Faramin’s study in Jordan [28], reported that uterine
cancer ranked first among gynecological malignancies
among their study patients. Furthermore, results from
other studies by Sahar Rostami et al. in Iran and Nasreen
in Pakistan reported that uterine cancer ranked second
among gynecological cancers among their study patients
[40,41]. It should be noted that the pattern and incidence
rates of gynecological malignancies in this study and the
results of other studies conducted in Arab countries and
other parts of developing countries vary, possibly due
to differences in environment, lifestyle, genotype, and
socioeconomic background from one region to another[18].

The current study shows that the ages of patients ranged
from 11 to 90 years, with a mean of 51.43 £ 15.50 years,
which is comparable to the mean ages of gynecological
patients in other studies [42,43]. A review on menopause
and gynecological malignancy supported these results,
stating that the probability of developing genital tract-related
cancers generally increased with the woman’s age [44].

Regarding the age of patients at the time of diagnosis
of gynecological malignancies, our study showed that
ovarian cancer was most common among patients aged
50-59 years. Similar findings have been found in other
developing and developed countries. These studies were
conducted in Nigeria, Pakistan, Jordan and the United
Arab Emirates [34,36,28,29]. Additionally, our findings
are supported by the results of a study conducted in the
United Kingdom [45], which showed that ovarian cancer
was most common in the fifth and sixth decades of life.
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However, our findings contradict the results of a study
conducted by Nawal Al-Mohammadi in Al-Madinah Al-
Munawarah region, Saudi Arabia, which indicated that
ovarian cancer was most common in the age group of 30
years and younger [38]. On the other hand, a previous study
conducted in Yemen [21] and other developing countries
showed that these malignancies were most common in the
age group of 40-49 years [32, 46]. Meanwhile, the results
of a study conducted by Okunade et al. in Nigeria [47] and
in India by Choudhary et al. [33] indicated that the highest
incidence of malignant ovarian cancer occurred in the age
group of 60 to 70 years. Ovarian cancer is one of the most
common gynecological cancers, with the highest mortality
rate in both developed and developing countries [48]. Late-
stage diagnosis requires long, complex, aggressive, and
expensive treatment; therefore, the management of ovarian
cancer in developing countries is a major challenge (48).

Regarding cervical cancer, our results revealed that cervical
cancer is more prevalent among younger women (30-39
years old). Incidence rates among younger generations
have also been reported from neighboring Arab countries,
such as the United Arab Emirates and Al-Madinah Al-
Munawarah region, Saudi Arabia, where cervical cancer
was more common among women in their 30s and 40s
[29,39]. In contrast to our results, the incidence of cervical
cancer at symptom onset among Yemeni women in a
previous study [21] was observed in the 40—49 age group.
Stewart et al [49], reported a similar finding in the 45-49
age group, while Haimanot et al in Ethiopia [24] reported
that, the incidence rate was in the 40—49 age group. On the
other hand, the median age at symptom onset of cervical
cancer in the Indian study [37] was 50 years, which is
close to the median age reported by the Surveillance,
Epidemiology, and End Results (SEER) program (in the
United States) and the European Union [50,51].

On the other hand, studies conducted in Nigeria and
Jordan reported that cervical cancer is more prevalent
among older women aged 50-60 years [2834]. Cervical
cancer has been found to have the highest prevalence and
mortality rates worldwide, but it is a preventable disease
through effective and widespread screening programs, a
long pre-invasive period, and effective treatment [52].

The study showed that, uterine cancer is the third most
common malignant tumor of the female reproductive
system, with the majority of patients (96.9%) presenting in
the older age group (6170 years). This is consistent with
the findings in other studies from the United Arab Emirates,
Bangladesh, India, Pakistan, Nigeria and Botswana
[29,32,37,46,47,53]. In Western countries, particularly
the United States, endometrial cancer is the fourth most
common type of female reproductive cancer, primarily
affecting postmenopausal women, with a median age of
60. It is rare in women under 45 years old [54]. Globally,
the incidence of endometrial cancer peaks between the
ages of 65 and 75 [55].
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The current study shows that choriocarcinoma (3.7%) is
the fourth most common gynecological malignancy, with a
higher prevalence among younger women (30-39 years and
21-29 years, respectively) and most cases are associated
with pregnancy. Findings from other developing countries
have indicated that this disease is more common among
women of reproductive age (34-45), which is comparable
to the results of the current study, as well as to those of a
previous study in Yemen [21]. The incidence of this disease
in Yemen may be related to low socioeconomic status and
poor education. Previously published data have indicated
that the highest incidence rate in Asia is generally attributed
to low socioeconomic status and poverty [56]. As noted in
our study and others, choriocarcinoma is a disease that
affects relatively younger women, perhaps because the
disease is associated with pregnancy and, therefore, is
more likely to occur in women with an active reproductive
life.

Vaginal and vulvar cancer were the least common
gynecological malignancy in this study, accounting for only
(2.5% and 0.6% respectively) of female genital cancers,
with a common age group (= 70 years). This finding is
consistent with other studies conducted in developing
countries, which reported that vulvar and vaginal cancers
are more common in women over the age of 60. A
study conducted in Saudi Arabia indicated that these
malignancies are more common in women over the age of
75[39], and in Nigeria and Botswana, cases were recorded
in women over the age of 70 [34,53], while in Bangladesh
and Pakistan, it was more common in women over the age
of 60 [32,46]. Various studies have shown a decrease in
the incidence of vulvar and vaginal malignancies, and this
rate does not change significantly over time [57,58,59].

Regarding the trend in gynecological malignancies in this
study, the incidence of gynecological cancers was found
to have increased overall over the ten-year study period.
Notably, the trends in the incidence of gynecological
cancers in our study area are similar to those observed in
Arab and developing countries [18,60,61]. There is a high
incidence and mortality rate from gynecological cancers
in developing countries in general, primarily due to the
failure of these countries to implement effective national
screening and vaccination programs [62].

Conclusion and Recommendations

In conclusion the study showed that, the number of patients
with gynecological cancers presenting to the HNOC is
steadily increasing. Ovarian cancer was the most common
cancer followed by cervical and uterine cancers. There is
a need to increase public awareness, particularly among
young women, about screening programs, vaccination,
and early referral to a doctor when symptoms and
warning signs appeatr, to prevent, diagnose, and treat the
disease early and appropriately. Further studies should
be conducted to identify potential risk factors for these
cancers among women, determine trends over time, and
project the scope of the cancer problem in the future.
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This information may help in developing a cancer control
plan and targeted interventions to prevent gynecological
cancers, especially in the study area and in Yemen in
general.

Limitation

To our knowledge, this is the first study of its kind to identify
the patterns, distribution, and trends of gynecological
cancers in Hadhramout Governorate, Yemen. This study
was hindered by some unavoidable limitations. The
retrospective study design relied on previously collected
data, and information on some important variables
including tumor stage and other demographic variables,
was missing because they were not recorded in medical
records. Furthermore, the limited number of years of data
makes it difficult to use more accurate analysis methods to
assess disease trends over time.
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